DOCUMENT RESUME

ED 272 750 CE 044 874

TITLE Masonry Specialist.

INSTITUTION Air Force Training Command, Sheppard AFB, Tex.

PUB DATE 83

NOTE 377p.

PUB TYPE Guides - Classroom Use - Guides (For Teachers) (052)
-~ Guides - Classroom Use - Materials (For Learnmer)
(051)

EDRS PRICE MF01/PCl6 Plus Postage.

DESCRIPTORS *Apprenticeships; Bricklaying; *Building Trades;

Competency Based Education; *Construction (Process);
*Construction Materials; Equipment Utilization; Hand
Tools; Lesson Plans; Machine Tools; *Masonry;
Military Personnel; Military Training; Postsecondary
Education; *Trade and Industrial Education;
Workbooks

IDENTIFIERS Air Force; Military Curriculum Materials

ABSTRACT

This instructional package is intended for use in
training Air Force personnel enrolled in a program for apprentice
masons. Training includes an introduction to masonry and provides
instruction in the use of masons' hand, portable power, and shop
tools; construction and maintenance of masonry structures using
brick, concrete block, and tile; preparation of concrete, mortar and
plaster mixes; placement of reinforcement steel; placement and
finishing of concrete; and plaster, stucco, and tile. Military
training is also provided for end-of-course appointments,
predeparture safety briefing, and physical conditioning. The package
contains a set of lesson plans, three study guides, and three
workbooks. Included in each lesson plan are a course content outline,
lists of pertinent student instructional materials, approximate times
to complete each phase of the course, suggested teaching methods, and
instructional guidance. The study guides consist of series of
instructional units, each of which contains an objective, an
introduction, instructional text, and gquestions. Numerous figures and
diagrams illustrate the text. The accompanying workbooks include
objectives, lists of needed equipment, instructions for performing
various tasks, and written exercises. (MN)
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DEPARTMENT OF THE AIR FORCE PLAN OF INSTRUCTION J3ABR55231 000

USAF Technical Training School (ATC) (PDS Code NDZ)
Sheppard Air Force Base, Texas 76311 30 April 1986
FOREWARD

1. PURPOSE: This publication is the plan of instruction (POI) when the pages
listed on Page A are bound into a single volume. When separated into units of
instruction, it becomes the Lesson Plan/Part I. The POI contains the
qualitative requirements for course J3ABR55231, Masonry Specialist, in terms
of objectives for each unit of instruction and shows planned time, training
standard correlation, and support materials and guidance. This POl was
developed according to ATCR 52-18, Plans of Instruction, Lesson Plans and
Course Validation.

2. COURSE DESIGN/DESCRIPTION: The instructional design for this course is
Group/Lock Step. The course trains airmen to perform duties prescribed in AFR
39-1 for Apprentice tason, AFSC 55231. Training includes an introduction to
masonry and provides instruction on mason's hand, portable power, and shop
tools; construction and maintenance of masonry structures using brick,
concrete block, and tile; preparing concrete, mortar and plaster mixes;
placing reinforcement steel; and placing and finishing concrete. Deviation
from the sequence of the subject matter in this plan of instruction is
authorized when it is necessary to minimize the detrimental effects of adverse
weather, inoperative equipment, or other factors of temporary duration which
could otherwise degrade training. 1In addition, military training is provided
- for end of course appointments, pre-departure safety briefing, and physical
conditioning.

3. REFERENCES: This POI is based on Specialty Training Standard, 552X1,
December 1978, and Course Chart J3ABR55231 000, 1 October 1982.

WILLIAM W. MILLER, Colonel, USAF
Commander, 3770 Tech Tng Gp

Supersedes Plans of Instruction J3ABR55230 000, 30 December 1982
OPR: 3770 Technical Training Group

Prepared by: Mr. Michael Young

Distribution: Listed on Page A



PLAN OF INSTRUCTION/LESSON PLAN PART !

NAME O F INSTRUCTO R COURSE TITLE

Masonry Specialist

BLOCK TITLE
Introduction to Mascnry

Q

1. COURSE CONTENT 2 TIME |
‘1. Orientation and Course Introduction 1.5/0
Day 1
a. Welcome (1.5/0)
b. Overview of course content and goals
c. Inform students of benefits of the Community College of the
Air Force (CCAF) and its assignment of academic credit for training
at regional accredited institutions.
d. Student progress policies to include:
(1) Progress checks
(2) MWritten tests
(3) Special individual assistance
e. Student recognition program
f. Effective study procedures
g. Ground safety
h. Procedures for shelter exercises and fire evacuation plan
i. Student critique program
J. Energy conservation
X« Emphasize fraud, waste, and abuse program
1. Types, use and care of training literature
m. Instructions for completion of STTC Form 120, Processing
Checklist-TDY Student Personnel
n. Professional Conduct and Relationships ATCR 30-4
SUPERVISOR APPROVAL OF L ESSON PL AN
" SIGNATURE AND DATE SIGNATURE AND DATE
POl NUMBER B8LOCK UNIT DATE P AGE NO.
J3ABR55231 000 I 1 30 April 1986
ATC JFL?NR!I‘B ]33 PREVIOUS EDI TION OBSOLETE
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COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials

SG J3ABR55231 000-I-1, Orientation and Course Introduction

SW Power Production Division/Al11 Courses, The Air Force Fraud, Waste and
Abuse Program

Training Methods
Lecture (1.5 hrs)

"nstructional Guidance

‘fcome students. t©xplain the schools chain of command. Identify locations
of exits and fire extinguishers. Conduct student tour of course facilities.
The following references are used in preparing this lesson: AFR 123-2, Air
Force Fraud, Waste end Abuse (FW&A) Prevention and Detection; ATCR 52-3,
Student Measurement; ATCR 52-26, Student Scheduling and Administration; ATCR
52-29. Student Critique Program, and ATCR 30-4, Professional Conduct and
Relationships. Explain DS time and DS assignment sheet. Hand out SW Fraud,
Waste and Abuse.

J3ABR55231 000 50 April 1986 2



PLAN OF INSTRUCTION/L ESSON PLAN PART |

NAMEOF INSTRUCTOR COURSE TITLE

Masonry Specialist

BLOCK TITLE
Introduction to Masonry

1. COURSE CONTENT 2 TIME |
2. Safety 1.5/1
Day 1
a. Given situations involving electrical hazards, analyze the (0/.5)
hazard and explain the required safety precautions. STS: 6b
MEAS: PC
b. Identify emergency treatment for acid spills by completing (0/.5)
the statements. STS: 6d MEAS: PC
c. Given incomplete staterents, specify procedures used in (.5/70)
identification, reporting, and correcting safety hazards. STS: 6¢
MEAS: PC

(1) Identifying safety hazards
(2) Reporting safety hazards
(3) Correcting safety hazards
d. Given a situation involving a safety hazard and AF Form 457, {.5/70)
report the hazard by completing AF Form 457 with no more than two
instructor assists. STS: 6c MEAS: PC
. (1) AF Form 457

(2) Completing AF Form 457

e. Given incomplete statements, identify requirements for (.5/70)
haigrdous waste storage by completing the statements. STS: 6e
MEAS: PC

(1) Hazardous waste materials

(2) Hazardous waste storage

SUPERVISOR APPROVAL OF LESSON PL AN

SIGNATURE AND DATE SIGNATURE AND DATE
POI NUMBER BLOCK UNIT DATE PAGE NO.
J3ABR55231 000 I 2 30 April 1986 3
FORM 133 PREVIGUS EDITION OBSOLETE
JUN 78
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COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

Student Instructicnal Materials

SG J3ABR55231 J00-1-2, Safety

WB J3ABR55231 000 ™ ° = Lty

DS J3ABR55231 { | ..rected Study Assignments

Audio Visual Aids
35mm siides, Safety

Training Methods
Lecture/Biscussion (1 hr)
Performance (.5 nr)
Directed Study (1 hr)

Instructional Guidance

Discuss the procedures for identifying, reporting and correcting safety
hazards. Discuss AF Form 457 and the procedures for completing the form.
Discuss the requireme:ts for hazardous waste storage. Progress checks 2c, 2d,
and 2e will be administered following each applicable presentation. Each
student will be evaluated on the objectives using ATC Form 98. The grade will
be an "S" for satisfactory or "U" for unsatisfactory. This grade will be
placed on the ATC Form 667.

Directed Study will be assigned by the classroom instructor on day 1. The
assignment will be checked at the beginning of day 2. Progress Checks 2a and
2b will be administered prior to beginning the presentation on day 2. Each
student will be evaluated on the objectives using ATC Form 98. The grade will
be "S" for satisfactory or "U" for unsatisfactory. This grade will be placed
on the ATC Form 667.

J3ABR55231 000 I 2 30 April 1986 4




PL AN OF INSTRUCTION/L ESSON PLAN PART |

NAMC OF INSTRUGCTOR

COURSE TITLE

Masonry Specialist

BLOCK TITLE .
Introduction to Masonry

1. COURSE CONTENT

2 TIME

3. Maintenance of Tools and Equipment

a. Given illustrations and statements pertaining to construc-
tion tools and equipment, identify the construction tools and
equipmert, their use and the care required. STS: 8a MEAS: PC

b. Given procedures, construction tocls, machinery and working
as a member of a team, make operator adjustments or repairs as
necessary with no more than two instructor assists. Tools and
machinery must be in safe working order and ready for use. STS:
MEAS: PC

(1)
(2)
c. Given procedures, construction tools, equipment, and working
as a member of a team, sharpen the construction tools as required
with no more than three instructor assists. The construction tools
must be free of burrs, nicks, and ready for use. STS: 8c MEAS: PC
(1)
(2)
d. Given procedures, construction machines, tools and equipment
and working as a member of a team, lubricate the tools and machines
with no more than three instructor assists. All parts must move
freely without binding. STS: 8d MEAS: PC
(1)

(2)

3b

Construction tools

Equipment

Chisels

Brickset

Handtoois

Equipment

2/1
Day 1

(.5/0)

(1/0)

(.5/0)

SUPERVISOR APPROVAL OF LESSON PLAN
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PO: NUMBER BLOCK UNIT
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COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials

SG J3ABR55231 000-I-3, Maintenance of Tools and Equipment
WB J3ABR55231 000-I-3, Maintenance of Tools and Equipment
DS J3ABR55231 000, Directed Study Ass?:wments
Manufacturer's Manuals

Training Equipment
Concrete Mixer (12)
Concrete Saw (12)

Mortar Mixer (12)

Tile Saw (12)

Electric Hammer (12)

Hand tools for Masonry (2)
Electric Saw (12)

Training Methods
Lecture/Discussion (1 hr)
Performance (1 hr)
Directed Study (1 hr)

Multiple Instructor Requirements
Equipment, Supervision (2)

Instructional Guidance o

Directed Study for 3a will be assigned on Day 1. The assignment will be
checked at the beginning of day 2. Discuss the construction tools and
equipment their selection use and care. Discuss and demonstrate the
procedures for makiiig operator adjustments or repairs. Discuss and
demonstrate sharpening hand tyols. Discuss and demonstrate lubrication of
tools and construction machines. Progress Checks 3bt, 3c, and 3d will be
administered following the presentation of 3d. Each student will be evaluated
on the objective using ATC Form 98. The grade will be "S" for satisfactory or
"U" for unsatisfactory. This grade will be placed on ATC Form 667.

MIR: For a class size greater than 6 students, the class will be divided into
two groups for 1 hour in day 1 to lubricate, sharpen, and repair tools and
equipment and to perform preoperational inspection on masonry tocls and
equipment. One instructor will be required for each group to insure correct
procedures are used, and students develop the desired skills.

J3ABR55231 000 I 3 30 April 1986 6

11



PLAN OF INSTRUCTION/L ESSON PLAN PART |

NAME OF INSTRUCTOR COURSE TITLE

Masonry Specialist

BLOCK TITLE .
Introduction to Masonry

1. COURSE CONTENT Z TIME
4. Project Planning 3/0
Day 1

a. Given engineering drawings demonstrate procedures for (1/0)
determining the type, location, and configuration of masonry work for |Day 2
the construction of the building. STS: 7a MEAS: PC (2/0)

(1) Types of engineering drawings

(2) Interpreting engineering drawings

SUPPORT MATER1ALS AND GUIDANCE

Student Instructional Materials

SG J3ABR55231 000-I-4, Project Planning

WB J3ABR55231 000-I-4, Project Planning

HO J3ABR55231 000-I-4-Hl1, Explanation of Masonry Terms
Engineering Drawings

Training Methods
Lecture/Discussion (1 hr)
Performance (2 hrs)

Instructional Guidance '

Discuss building plans. Discuss the basic symbols found in the plans
and their interpretation. Have students identify information from a
set of drawings. Progress Check 4a will be administered following
the presentaf.ion. Each student will be evaluated on the objective
using ATC Form 98. The grade will be "S" for satisfactory or "U" for
unsatisfactory. This grade will be placed on the ATC Form 667.
Directed Study will be assigned, by the classroom instructor, before
the close of each training day and the assignment will be checked the
following training day prior to the days lesson. Directed Study
measurement will be included in the applicable Criterion Objective's
Progress Check.

SUPERVISOR APPROVAL OF t ESSON PL AN
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PLAN CF INSTRUCTION/' £SSON PL.AN PART |

in!Gsmsrnucron COURSE TITLE

Masonry Specialist

BLOCK TITLE .
Introduction to Masonry

1. ~“PURSE CONTERT 2 TIME |
T “noncrete Mixtures 4/1
Day 2
a. »niify materials used in preparing concrete mixtures by (2/0)

cu-pleting che statements. Eight of ten responses must be correct.
SISO Oa MEAS: PC

(1) Concrete ingradients
(2) Water-to-cement ratio
(3) Lime
b. Given procedures, tools, equipment, and working as a member

of a team, measure and mix concrete ingredients and perform field (2/1)
*ests, with no more than four instructor assists. The mixture must
be uniform in color, consistency, and meet project specifications.
STS: 9b, 9d MEAS: PC

(1) Proportions

(2) Designing

(3) Machine mixing

(4) Manually mixing

(5) Slump Test

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials

SG J3ABR55231 000-1-5, Concrete Mixtures

WB J3ABR55231 000-I-5, Concrete Mixtures

DS J3ABR55231 000, Directed Study Assignments

Audio Visual Aids
35mm slides, Concrete Mixtures
Training Film: FLC 46689 Principles of Quaiity Concrete

SUPERVISOR APPROVAL OF L ESSON PL AN

SIGNATURE AND DATE SIGNATURE AND DATE
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COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE (Cont'd)

Training Equipment
Hand Tools for Mixing Concrete (2)

Training Methods
Lecture/Discussion (1.5 hrs)
Performance (2.5 hrs)
Directed Study (1 hr)

Multiple Instructor Requirements
Equipment, Supervision (2)

Instructional Guidance

Discuss the tools and equipment vused to measure, mix and perform fieid tests
for concrete mixtures. Progress Check 5a will be administered following the
presentation. Each student will be evaluated on the objective using ATC Form
98, the grade will be "S" for satisfactory or an "U" for unsatisfactory. This
grade will be placed on ATC Form 667.

Discuss and demonstrate measuring, mixing, and performing field tests.
Demonstrate mixing and testing of concrete mixture. Progress Check 5b will be
administered following the presentation. Each student will be evaluated on
the objectiva using ATC Form 98, the grade will be "S" for satisfactory or an
"U" for unsatisfactory. This grade will be placed on ATC Form 667.

Directed Study will be assigned, by the classroom instructor, before the ciose
of each training day and the assignment will be checked the following training
day prior to the days lesson. Directed Study measurement will be included in
the applicable Criterion Objective's Progress Check.

MIR: ror a class size greater than 6 students, the class will be divided into
two groups for 2.5 hrs in day 2 to prepare and mix concrete. Two instructors
are required to insure that correct procedures are used and students develop
the desired skills.

J3ABR55231 000 I 5 30 April 1986 10
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NAMEOF INSTRUCTOR

PLAN OF INSTRUCTION/L ESSON PLAN PART |

COURSE MITi ~ . .
Masonry Specialist

BLOCK TITLE

Introduction to Masonry

1.

COURSE CONTENT 2 TIME |
6. Construction Layout 6/1
Day 2
a. Given incomplete statements, determine procedures for (0/1)
locating, constructing and erecting forms for concrete footings, Day 3
walls, ramps and steps by completing the statements. STS: 10a(l), (2/70)
10a(3), 10a(4), 10a(5) MEAS: PC
(1) Hub stakes
(2) Squaring
(3) Batter boards
(4) Marking elevation
b. Given procedures, tools, materials, equipment and working as (4/0)

a member of a team, prepare a subgrade to receive concrete with no
more than two instructor assists. Subgrade must be firm and within +
1" of level. STS: 10d MEAS: PC

(1) Site preparation

(2) Subgrades

(3) Tools and equipment

(4) Checking the completed work

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials

SG J3ABR55231 000-I-6, Construction Layout

WB J3ABR55231 000-I-6, Construction Layout

DS J3ABR55231 000, Directed Study Assignments

Audio Visual Aids

Training Film: MN 6719A, Building Techniques, Foundations and
Concrete

Training Equipment
Masonry Hand Tools (2)

SUPERVISOR APPROVAL OF LESSON PLAN

SIGNATURE AND DATE SiGNATURE AND DATE

POI NUMBER = .
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COURSE CONTENT

SUPPORT MATERJALS AND GUIDANCE (Cont'd)

Training Methods
Lecture/Discussion (2 hrs)
Performance (4 hrs)
Directed Study (1 hr)

Multiple Instructor Requirements
Equipment, Supervision (2)

Instructional Guidance

Discuss the process of locating forms. Progress Check 6a will be administered
following the presentation. Each student will be evaluated on the objective
using ATC Form 98. The grade will be "S" for satisfactory and a "U" for
unsatisfactory. This grade will be placed on ATC Form 667. Discuss and
demonstrate the tools and materials used to prepare a subgrade. Progress
Check 6b will be administered following the presentation. Each student will
be evaluated on the objective using ATC Form 98. The grade will be an "S" for
satisfactory and a "U" for unsatisfactory. This grade will be placed on ATC
Form 667.

Directed Study will be assigned, by the classroom instructor, before the close
of each training day and the assignment will be checked the following training -
day prior to the days lesson. Directed Study measurement will be included in
the applicable Criterion Objective's Progress Check.

MIR: For a class size greater than 6 students, the class will be divided into
two groups and each group will layout a site for slab construction. One
instructor will be required for each group to insure that correct procedures
are used and students develop the desired skills.

J3ABR55231 000 I 6 30 April 1986 12
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PLAN OF INSTRUCTION/L ESSON PL AN PART | S
[NAMEGF INSTRUCTOR COURSE TiTLE

Masonry Specialist

BLOCK TITLE
Introduction to Masonry

. T COURSE CONTENT 2. TIME |
7. Preparing for Concrete 6/2

Day 3

a. Given procedures, tools, materials, equipment and working (0/2)

as a member of a team, locate, construct, and erect a slab form for Day 4
concrete with no mcre than three instructor assists. The form must (6/0)

be tight, braced to eliminate movement and be within + 1/8" of square
and level. STS: 10a(2) MEAS: PC

(1) Types
(2) Application
(3) Tools and materials

(4} Methods

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials

SG J3ABR55231 000-I-7, Preparing for Concrete

WB J3ABR55231 000-I-7, Preparing for Concrete

DS J3ABR55231 000, Directed Study Assignments

Textbook: Modern Masonry, Goodheart-Wilcox, Inc. Copyright 1977

Audio Visual Aids
35mm slides, Building Forms

Training Equipment
Hand Tools for Preparing for Concrete (2)

Training Methods
Lecture/Discussion (1 hr)
Performance (5 hrs)
Directed Study (2 hrs)

Multiple Instructor Requirements
Equipment, Supervision (2)

SUPERVISOR APPROVAL OF LESSON PL AN

SIGNATURE AND DATE SIGNATURE AND DATE
POl NUMBER BLOCK UNIT DATE PAGE NO.
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COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE (Cont'd)

Instructional Guidance

Disc ss and demonstrate the tools, materials and equipment used to locate,
construct and erect a slab form. Progress Check 7a will be administered
following the presentation. Each student will be evaluated on the objective
using ATC Form 98. The grade will be "S" for satisfactory and a "U" for
unsatisfactory. This grade will be placed on ATC Form 667.

Directed Study will be assigned, by the classroom instructor, before the close
of each training day and the assignment will be checked the following training
day prior to the days lesson. Directed Study measurement will be included in
the applicable Criterion Objective's Progress Check.

MIR: For a class size greater than 6 students, the class will be divided into
two groups for student performance. Each group will require one instructor to
insure that correct procedures are used and students develop the desired
skills.

J3ABR55231 000 I / 30 April 1986 14
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PLAN OF INSTRUCTION/L ESSON PLAN PART |

NAME OF INSTRUCTOR COURSE TITLE

Masonry Specialist

BLOCK TITLE

Introduction to Masonry

1. COURSE CONTENT 2 TIME |
8. Reinforcement Materials 1.5/1
Day 4
a. Determine procedures for the placement of ancho« bolts and (0/1)
fastening devices in concrete by completing the statements.
STS: 10g MEAS: PC
b. Given a previously constructed form, procedures, tools, Day 5
materials, equipment and working as a member of a team, prepare and (1.5/0)

install reinforcement materials with no more than three instructor
assists. The materials must be overlapped, supported and bound.
STS: 10e MEAS: PC

(1) Reasons for reinforcement

(2) Reinforcement

(3) Cut/tie

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials

SG J3ABR55231 000-I-8, Reinforcement Materials
WB J3ABR55231 000-I-8, Reinforcement Materials
DS J3ABR55231 000, Directed Study Assignments
Textbook: Modern Masonry, Goodheart-Wilcox, Inc. Copyright 1977

Audio Visual Aids

35mm s1ides: Reinforcement Materials and Tools

Training Equipment

Hand Tools for measuring, cutting and installing reinforcement
Materials (2)

SUPERVISOR APPROVAL OF L ESSON PL AN

SIGNATURE AND DATE SIGNATURE AND DATE
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COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE (Cont'd)

Training Methods
Lecture/Discussion (.5 hr)
Peformance (1 hr)

Directed Study (1 hr)

Multiple Instructor Requirements
Equipment, Supervision (2)

Instructional Guidance

Discuss the reinforcement materials, concrete anciior bolts and fastening
devices. Progress Check 8a will be administered pricr to presentation on day
5. Each student will be evaluated on the objective using ATC Form 98. The
grade will be "S" for satisfactory and a "U" for unsatisfactory. This grade
will be placed on ATC Form 667. Discuss and demonstrate the tools and
materials used to install reinforcement. Progress Check 8b will be
administered following the presentation. Each student will be evaluated on
the objective using ATC Form 98. The grade will be an "S" for satisfactory
and a "U" for unsatisfactory. This grade will be placed on ATC Form 667.

Directed Study will be assigned, by .-the classroom instructor, before the cloce
of each training day and the assignment will be checked the following training
day prior to the days lesson. Directed Study measurement will be included in-
the applicable Criterion Objective's Progress Check.

MIR: For a class size greater than 6§ students, the class will be divided into
two groups to measure, cut, and install reinforcement materials. One
instructor will be required for each group to insure that correct procedures
are used and students develop the desired skills.

J3ABR55231 000 I 8 30 April 1986 16
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PL AN OF INSTRUCTION/L ESSON PLAN PART |

FINSTRUCTOR COURSE TITLE

Masonry Specialist

BLOCK TITLE .
Introduction tu Masonry

1. COURSE CONTENT 2. TIME |
9. Mixing and Placing Concrete 4,5/1
Day 4

a. Given a previously constructed slab form, workable concrete, (0/1)
tools, materials, equipment and werking as a member of a team, select |Day 5
the tools and place the concrete with no more than three instructor (1.5/0)
assists. The concrete must be placed as near the final position as
possible. STS: 8a, 10f MEAS: PC

(1) Placing
(2) Tools/equipment

b. Given freshly placed concrete, tools, materials, equipment (1.5/0)
and werking as a member of a team, select the tools and consolidate
the concrete using hand tampers, spading tools and straight edges
with no more than two instructor assists. The concrete must be
within + 1/8" of level and all aggregate embedded. STS: 8a, 10h(1),
10h(2), 10h(3) MEAS: PC

(1) Consolidating
(2) Tools/equipment

c. Given consolidated concrete, tools, materials. equipment and (1.5/0)
working as a member of a team, finish the concrete using a stright-
edge, bull float, hand trowel, edger, groover and brush (broom) with
no more than four instructor assists. Finished concrete must be
within + 1/8" of level, free of aggregate and uniformly patterned.
STS: 10i(1), 10i(2), 10i(3), 101?4), 10i(5), 10i(7) MEAS: PC

(1) Finishing

(2) Procedures

SUPERVISOR APPROVAL OF L ESSON PL AN

SIGNATURE AND DATE SIGNATURE AND DATE
POl NUMBER BLOCK UNIT DATE PAGE NO. |
J3ABR55231 000 I 9 30 April 1986 17
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COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE (Cont'd)

Student Instructional Materials

SG J3ABR55231 000-I-9, Mixing and Placing Concrete

WB J3ABR55231 000-I-9, Mixing and Placing Concrete

DS J3ABR55231 000, Directed Study Assignments

Tevtbook: Modern Masonry, Goodheart-Wilcox, Inc. Copyright 1977

Audio Visual Aids
35mm slides, Concreting
35mm slides, Mixing and Placing Concrete for a Slab

Training Equipment
Concrete Mixer (12)
Hand Tools for Mixing and Placing Concrete (2)

Training Methods
Lecture/Discussion (1 hr)
Performance (3.5 hrs)
Directed Study (1 hr)

Multiplie Instructor Requirements
Equipment, Supervision (2)

Instructional Guidance

Discuss and demonstrate the tools and methods used to place, consolidate and
finish concrete. Progress Checks 9a, 9b and 9¢ will be administered following
the presentation of 9c. Each student will be evaluated on the objective using
ATC Form 98. The grade will be "S" for satisfactory and a "U" for
unsatisfactory. This grade will be placed on ATC Form 667.

Directed Study will be assigned, by the classroom instructor, before the close
of each training day and the assignment will be checked the following training
day prior to the days lesson. Directed Study measurement will be included in
the applicable Criterion Objective's Progress Check.

MIR: For a class size greater than 6 students, the class will be divided into
two groups for 3.5 hours in day 5 to mix, place and finish concrete. One
instructor is required for each group to insure that correct work procedures
are used and students develop the desired skills.

J3ABR55231 000 I 9 30 April 1986 18
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PL AN OF INSTRUCTION/L ESSON PL AN PART |

I NAMESF INSTRUCTOR COURSE TiTLE
Masonry Specialist

BLOCK TITLE
Introduction to Masonry

ERIC 23

1. COURSE CONTENT 2 TIME
10. Curing Concrete 1/0
Day 6
a. Given procedures, a freshly finished slab, tools, materials, | (1/0)
equipment and working as a member of a team, cure a concrete slab
using water, sand, fabric and water proof paper with no more than two
instructor assists. The concrete slab must retain moisture for a
minimum of three days. STS: 10k(1), 10k(2), 10k{(3) MEAS: PC
(1) Protectior
(2) Methods
SUPPORT MATERIALS AND GUIDANCE
SG J3ABR55231 000-I-10, Curing Concrete
WB J3ABR55231 M00-I1-10, Curing Concrete
Textbcok: Modern Masonry, Goodheart-Wilcox, Inc. Copyright 1977
Audio Visual Aids
35mm slides, Curing Concrete
Training Equipment
Hand Tools for Curing Concrete (2)
Training Methods
Lecture/Discussion (.5 hrs)
Performance (.5 hrs)
Multiple Instructor Requirements
Equipment, Supervision (2)
Instructional Guidance
Discuss and demonstrate the methods for curing concrete. Progress
Check 10a will be administered following the presentation. Each
student will be evaluated on the objective by using ATC Form 98. The
grade will be "S" for satisfactory and "U" for unsatisfactory. The
grade will be placed on ATC Form 667.
MIR: For a class size greater than 6 students, the class will be
divided into two groups for .5 hour in Day 6 to cure concrete slab.
One instructor will be required for each group to insure that correct
work procedures are used and students develop the desired skills.
SUPERVISOR APPROVAL OF LESSON PLAN
SIGNATURE AND DATE SIGNATURE AND DATE
POl NUMBER BLOCK UNIT DATE PAGE NO. |
J3ABR55231 000 I 10 30 April 1986 19
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PLAN OF INSTRUCTION/L ESSON PLAN PART |
NAME G F INSTRUCTOR | COURSE TITLE

Masonry Specialist

BLOCK TITLE
Introduction to Masonry

1. COURSE CONTENT 2 TIME |
11. Corcrete Maintenance and Repairs 3/0
Day 6

a. Given a hardened concrete slab, tools, materials, equipment ((.5/0)
and working as a member of a team, remove the forms and make patches
as necessary with no more than four instructor assists. The forms
should be removed so as not to damage the concrete, and all voids
will be repaired to match existing concrete, STS: 10j MEAS: PC

(1) Form removal
(2) Sequence
() Cleaning, oiling, storing
(4) Patching
b. Given incomplete statements, determine the procedures for (.5/0)

cutting, breaking or drilling concrete using an impact hammer by
completing the statements. STS: 101(4) MEAS: PC

(1) Uses
(2) Operation

c. Given a damaged section of concrete, procedures, tools, (1/0)
equipment, materials and working as a member of a team, cut, break,
or drill the damaged section using a concrete saw, drill and paving
breaker with no more than three instructor assists. The section must
be free of concre.e and reinforcement materials. STS: 101(1),
101(2), 101(3) MEAS: PC -

(1) Inspecting and determing damaged areas
(2) Methods of removal

d. Given power tools, materials, equipment and working as a (1/70)
member of a team, exercise safety precautions while using and
maintaining construction tools and equipment, and while operating
electrically and pneumatically powered tools. STS: 6a(l), 6a(2),
6a(5) MEAS: PC

(1) Electrically powered tool sa‘ety

(2) Pneumatically powered tool safety

SUPERVISOR APPROVAL OF LESSON PL AN

SIGNATURE AND DATE SIGNATURE AND DATE
POI NUMBER BLOCK UNIT DATE PAGE NO.
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COURSE CONTENT

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials

SG J3ABR55231 000-I1-11, Concrete Maintenance and Repairs

WB J3ABR55231 000-I-11, Concrete Maintenance and Repairs
Textbook; Modern Masonry, Goodheart-Wilcox, Inc. Copyright 1977

Audiovisual Aids

35mm slides, Concrete Maintenance and Repairs

Training Equipment

Pavement Breaker (12)

Air Compressor (12)

Concrete Saw (12)

Hand Tools for Concrete Mainteanance (2)
Electric Hammer (12)

Training Methods

Lecture/Discussion (1 hr)
Performance (2 hrs)

Multiple Instructor Requirements

Equipment, Supervision (2)

Instructional Guidance

Discuss and demonstrate the procedures for removing forms and patcihing, also
procedures for cutting, breaking and drilling damaged concrete. Reinforce
safety precautions while using and maintaining construction tools and
equipment and while operating electrically and pneumatically powered tools.
Discuss and demonstrate the methods of inspecting damaged or unsafe concrete
Progress Checks 1la and 11b will be administered after each applicable
objective and 11c and 11d, will be administered following the presentation of
11d. For Progress Check 1la, divide the class into two groups and have each
group remove the forms and make patches as necessary for Progress Check 1llc,
and 11d divide the class into groups and have them safely cut, break or drill
a damaged section of concrete.

The foliowing reference should be used when preparing the lesson:
Textbook: Modern Masonry, Goodheart-Wilcox, Inc. Copyright 1977

MIR: For a class size greater than 6 students the class will be divided into
2 groups for 2 hours in Day 6 to remove and store forms, finish a concrete
surface, and inspect and repair a concrete structure. One instructor will be
required for each group to insure correct work procedures are used and
students develop the desired skills.

12. MWritten Test and Test Critique 2/0
13. MT: Physical Conditioning 0/2
J3ABR55231 000 I 11/12/13 30 April 1986 22
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PLAN OF INSTRUCTION/LESSON PLAN PART |
I RANESF INSTRUCTOR COURSE TITLE

Masonry Specialist

BLOCK TITLE
Block and Brick Construction

1. ] COURSE CONTENT 2 TIME |
i. Cutting Masonry 3/2
Day 6
a. Given procedures, tools, materials and equipment, cut brick (0/2)

and block using hammers, chisels, brick set, trowels, and masonry saw| Day 7
with no more than four instructor assists. The finished cuts must be| (3/0)
within + 1/4" of specifications. STS: 1la(l), 11a(2), 11a(3),
11a(4),712a(1), l2a(2), 12a(3), 12a(4) ~NEAS: PC

(1) Tools/equipment
(2) Cutting masonry
(30 Safety

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials

SG J3ABR55231 000-IT1-1, Cutting Masonry

WB J3ABR55231 000-II-1, Cutting Masonry

DS J3ABR55231 000, Directed Study Assignments

Textbook: Modern Masonry, Goodheart-Wilcox, Inc. Copyright 1977

Audio Visual Aids
35mm sVides, Cutting Masonry

Training Equipment
Masonry Saw (12)
Hand Tools for Cutting Masonry (2)

Training Methods
Lecture/Discussion (1 hr)
Performance (2 hrs)
Directed Study (2 hrs)

Multiple Instructor Requirements
Equipment, Supervision (2)

SUPERVISOR APPROVAL OF LESSON PLAN

SIGNATURE AND DATE SIGNATURE AND DATE
PO! NUMBER BLOCK UNIT DATE . PAGE NO. i
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SUPPORT MATERIALS AND GUIDANCE (Cont 'd)

Instructional Guidance

Discuss and demonstrate th~ various tools and equipment used to cut and shape
brick and block. Administer progress check la following the presentation.
Each student will be evaluated on the objective using ATC Form 98. Grade wi’l
be an "S" for satisfactory or "U" for unsatisfactory. This grade will be
piaced on the ATC Form 667,

MIR: For a class size greater than 6 students, the class will be divided into
2 groups to saw, cut and shape blocks and bricks. Two instructors will be

required to insure that correct work procedures are used and students develop
the desired skills.

Directed Study will be assigned, by the classroom instructor, before the close
of each training day and the assignment will be checked the following training
day prior to the days lesson. Directed Study measurement will be included in

the applicable Criterior Objective‘s Progress Check.

J3ABR55231 000 II 1 30 April 1986 24
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PLAN OF INSTRUCTION/L ESSON PL AN PART |

NAMEOF INSTRUCTOR COURSE TITLE

Masonry Specialist

BLOCK TITLE

Block and Brick Construction

1. 7 COURSE CONTENT Z TIME |
2. Concrete Block Construction 21/6
a. Given procedures, a concrete slab, tools, materials and work-| Day 7
ing as a member of a team, clean and prepare the surface for mortar (3/0)
with no more than three instructor assists. The surface must be
clean, properly marked, and ready to receive mortar. STS: 1lc, 12¢
MEAS: PC —
(1) Modular design
(2) Clean
(3) Measuring procedures Day 7
(0/1)
b. Given a workable mortar mix, tools, materials and working as a| Day 8
member of a team, perform field tests and maintain proper consist- (.5/0)
ency while using mortar with no more than two instructor assists. The
mortar must retain its consistency, workability and adhesiveness.
STS: 9d, 1llb, 12b MEAS: PC
(1) Field test
(2) Stiffened mortar
(3) Retemper Day 7
(0/1)
c. Given procedures, tools, materials and working as a member of Day 8
a team, add lime to previously mixed mortar with no more than two (.5/70)
instructor assists. The mortar must have workability and adhesive-
ness. STS: 9c(1) MEAS: PC
(1) Lime
(2) Safety
d. vaen procedures, tools, materials and working as a member of ( 5/1)
a team, check horizontal and vertical alignment of structural tile Day 9
and block using levels and straightedges with no more than four (3/70)
instructor assists. The completed work must be within + 1/4' of
plumb and level. STS: 12d, 12e(1l), 12e(2) MEAS- PC
SUPERVISOR APPROVAL OF LESSON PL AN
SIGNATURE AND DATE SIGNATURE AND DATE
POi1 NUMBER B8LOCK UNIT DATE PAGE NO.
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(1) Preparing mortar
(2) Spreading mortar
(3) Corner leads
(4) Horizontal/vertical alignment
e. Given procedures, previously constructed corners, tools,
materials and working as a member of a team, construct a block and
tile wall using plumb bobs and mason lines with no more than four

instructor assists. The completed wall must be within *+ 1/4" of
plumb and level. STS: 12d, 12e(3) MEAS: PC

(1) Handling the block
(2) Positioning the block
(3) Laying to the line
f. Given procedures, tools, materials and working as a member of
a team, shape freshly placed mortar Joints for block and tile with no
more than two instructor assists. All joints must be compacted, free
of voids, and uniform. STS: 129 MEAS: PC
(1) Tooling
(2) Tooling Operation
g. Given tools, materials and working as a member of a team,
clean mortar stains from blcck and tile surfaces with no more than
two instructor assists. A1l mortar stains must be removed.
STS: 12h MEAS: PC
(1) Cleaning
(2) Reasons
h. Given procedures, maferia]s and working as a member of a
team, construct, erect, and remove scaffolding with no more than two
instructor assists. STS: 10b MEAS: PC
(1) Erection
(2) Removal
i. Given construction tools, equipment, a task and working as a
member of a team, exercise safety precautions while working on
scaffolds, and while lifting heavy or cumbersome loads. STS: 6a(3),
6a(4) MEAS: PC
(1) Safe working habits
(2) Wearing safety equipment

J3ABR55231 000 11 2 30 April 1986

Day 8
(0/1)
Day 9
(3/0)

Day 10
(3.5/0)

Day 10
{.5/0)

Day 10
(.5/0)

Day 9
(0/2)
Day 10

(1/0)

(.5/0)
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SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials

SG J3ABR55231 000-II-2, Concrete Block Construction

WR J3ABR55231 000-1I-2, Concrete Block Construction

DS J3ABR55231 000, Directed Study Assignments

Textbook: Modern Masonry, Goodheart-Wilcox, Inc. Copyright 1977

Audio Visual Aids
Tape/Slide FLC 2-0211, Basic Block Laying

Training Equipment

Mortar Mixer (2)

Mortar Box (12) Hand Tools for Cutting Masonry (2)
Mortar boards (6)

Training Methods

Lecture/Discussion (4 hrs)
Demonstration/Performance (17 hrs)

Directed Study (6 hrs)

Multiple Instructor Requirements
Equipment, Supervision (2)

Instructional Guidance

Discuss and demonstrate the methods. of laying out and constructing a concrete
block/tile project. For criterion objective 2a, divide the class into two
groups and have each group layout a site and chase the bond for a concrete
block/tile project. For criterion objectives 2b, 2¢, 2d, divide the class
into groups and have each group build corners for a concrete block and
structural tile project. For objective 2e, divide the class into groups and
have each group build a stiructural tile and block wall. For objective 2f, the
students are to shape the mortar joints, and for objective 2g, they are to
clean block tile. For objective 2h, the students are to erect sectional steel
scaffolding. For objective 2i, students are to exercise all safety
precautions while working with scaffolds and while 1ifting.

Progress check 2a will be administered following the presentation. Progress
checks 2b and 2c will be administered after presentation 2c. Progress check
2d will be administered after presentation. Progress check 2e and 2f will by
administered after resentation 2f. Progress check 2h and 2i will be
administered concurrently after presentation 2i. Each student will be
evaluated on the objective using ATC Form 98. The grade will be an "S" for

satisfactory or "U" for unsatisfactory. This grade will be placed on the ATC
Form 667.

MIR: For a class size greater than 6 students, the class will be divided into
2 or more groups for days 7, 8, 9, 10. Two instructors will be required to
ensure that each student accomplishes the required instructional objectives
and develops the desired skills.

Directed Study will be assigned, by the classroom instructor, before the close
of each training day and the assignment will be checked the following training
day prior to the days lesson. Directed Study measurement will be included in
the applicable Criterion Objective's Progress Check.

J3ABR55231 000 II 2 30 April 1986 27
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I'N

PL AN OF INSTRUCTION/L ESSON PLAN PART |

FINSTRUCTOR COURSE TITLE

Masonry Specialist

BLOCK TITLE

Block and Brick Construction

1.

COURSE CONTENT

2. TIME

3. Brick Construction 21/6
Day 10
a. Given procedures, tools, materialc and working as a member of (0/2)
a team, check horizontal and vertical alignment of brick using Day 11
levels and straightedges with no more than four instructor assists. (6/0)
The completed work must be within + 1/4" of plumb and level.
STS: 11d, 1le(1l), 1le(2) MEAS: TPC
(1) Types of brick
(2) Characteristics of brick
(3) Bonding
(4) Brick corners
Day 11
b. Given procedures, previously constructed corners, tools, (0/2)
materials and working as a member of a team, construct a brick wall Day 12
using plumb bobs and mason lines with no more than four instructor (6/2)
assists. The completed wall must be within + 1/4" of plumb and Day 13
level. STS: 11d, 1le(3) MEAS: PC (6/0)
(1) Laying to the line
(2) Procedures
c. Given procedures, tools, materials and working as a member of Day 14
a team, shape freshly placed mortar joints for a brick project with (3/0)
no more than two instructor assists. All joints must be compacted,
free of voids, and uniform. STS: 1lg MEAS: PC
(1) Tooling
(2) Tooling operation
SUPERVISOR APPROVAL OF LESSON PLAN
SIGNATURE AND DATE SIGNATURE AND DATE
POl NUMBER BLOCK UNIT DATE P AGE NO.
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SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials

SG J3ABR55231 000-II-3, Brick Construction

WB J3ABR55231 000-II-3, Brick Construction

DS J3ABR55231 000, Directed Study Assignments

Textbook: Modern Masonry, Goodheart-Wilcox, Inc. Copyright 1977

Audio Visual Aids

Tape/slide FLC 2-0212, Basic Bricklaying

Tape/slide FLC 12-0157, Laying of Headers, Rowlocks and Soldiers
Tape/siide FLC, 1-0344, Arch Construction Methods

Training Equipment

Mortar Mixer (12)

Mortar Box (12)

Hand Tools for Brick Construction (2)
Mortar Boards (6)

Training Methods
Lecture/Discussion (4 hrs)
Performance (17 hrs)
Directed Study (6 hrs)

Multiple Instructor Requirements
Equipment, Supervision (2)

Instructional Guidance

Discuss and demonstrate how to construct a brick project. For criterion
objectives 3a, 3b, and 3¢, the class will be divided into two groups and each
group will build a brick project. Progress checks are to be administered
concurrently following presentation 3c. Each student will be evaluated on the
objective using ATC Form 98. The grade will be an "S" for satisfactory or "U"
for unsatisfactory. This grade will be placed on the ATC Form 667.

MIR: For a class size greater than 6 students, the class will be divided into
2 groups for 17 hours in days 11, 12, 13, and 14 to accomplish criterion
objectives 3a, 3b and 3c. Two instructors will be required for this time to

insure that correct work procedures are used and students develop the desired
skills.

J3ABR55231 000 Il 3 30 April 1986 30



PL AN OF INSTRUCTION/L ESSON PL AN PART |

I RARESFINSTRUCTOR COURSE TITLE

Masonry Specialist

BLOCK TITL

Block and Brick Construction

1.

COURSE CONTENT

2 TIME |

4. Maintenance and Repair of Masonry Structures

a. Given tools, materials and working as a member of a team,
seal joints and cracks in brick, block and tile with no more than two
instructor assists. The joints and cracks must be uniform and water-
tight. STS: 11j, 12j MEAS: PC

(1) Repointing
(2) Procedures

b. Given tools, materials and working as a member of a team,
apply waterproof and dampproof materials to the surface of brick and
block with no more than two instructor assists. The waterproof and
dampproof materials must be applied evenly and the surfaces must be
watertight. STS: 111, 12i MEAS: PC

(1) Causes
(2) Methods
(3) Above ground
SUPPORT MATERIALS AND GUIDANCE
Student Tistructional Materials
SG J3ABR55231 000-1I-4, Maintenance and Repair of Masonry Structures

WB J3ABR55231 000-II-4, Maintenance and Repair of Masonry Structures

Training Equipment
Hand tools for repair of Masonry Structures (2)

Training Methods
Lecture/Discussion (2 hrs)
Performance (5 hrs)
Directed Study (2 hrs)

Multiple Instructor Requirements
Equipment, Supervision (2)

7/2
Day 14
(3/0)

(0/2)
Pay 15
(4/0)

SUPERVISOR APPROVAL OF LESSON PL AN

SiIGNATURE AND DATE SIGNATURE AND DATE

POl NUMBER BLOCK UNIT DATE
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SUPPORT MATERIALS AND GUIDANCE (Cont'd)

Instructional Guidance

Discuss and demonstrate how to inspect, clean, and repair cracks and joints in
concrete blocks, tile and brick surfaces. Divide the class into two groups
and have them complete criterion objective 4a. Discuss and demonstrate how to
dampproof and waterproof masonry walls. Divide the class into two groups and
have them accomplish criterion objective 4b. Progress checks are to be
administered following each applicable objective. Each student will be
evaluated on the objective using ATC Form 98. The grade will be an "S" for
satisfactory or "U" for unsatisfactory. This grade will be placed on the ATC
Form 667.

MIR: For a class size greater than 6 students, the class will be divided into
two groups for 2 hours in Day 14 to accomplish criterion objective 4a. The
class will be divided into two groups for 3 hours in Day 15 to accomplish
criterion objective 4b. Two instructors will be required for a total time of
5 hours to insure that each student accomplishes the required instructional
objectives and develops the required skills.

5. Written Test and Test Critique 2/0
6. MT: Physical Conditioning 0/4
J3ABR55231 000 I1 4/5/6 30 April 1986 32
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PLAN OF INSTRUCTION/L ESSON PL AN PART!
" NANEGF INSTRUCTOR COURSE MTLE

Masonry Specialist

BLOCK TITLE .
Plaster, Stucco, and Tile

1. COURSE CONTENT 2 TIME |
1. Security 0/1

a. Given a list of operational activities related to AFSC 552X1, |Day 15
select the activities that indicate OPSEC vulnerabilities. Four of (0/1)
five responses must be correct. STS: 2b(6) MEAS: PC

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials

SG J3ABR55231 000-III-1, Security

WB J3ABR55231 000-III-1, Security

DS J3ABR55231 000, Directed Study Assignments

Training Methods
Directed Study (1 hr)
Performance (0 hr)

Instructional Guidance _
Progress Check Ia will be administered prior to presentation on day
16. Each student will be evaluated on the objective using ATC Form
98. The grade will be "S" for satis-

factory or "U" for unsatisfactory. This grade will be recorded on
ATC Form 667.

Directed Study will be assigned, by the classroom instructor, before
the close of each training day and the assignment will be checked the
following training day prior to the days lesson. Directed Study
measurement will be included in the applicable Criterion Objective's
Progress Check.

SUPERVISOR APPROVAL OF LESSON PLAN

SIGNATURE AND DATE SIGNATURE AND DATE

POI NUMBER BLOCK UNIT DATE P AGE NO.
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PLAN OF INSTRUCTION/LESSON PLAN PART |

NAME OF INSTRUCTOR COURSE T TL €

Masonry Specialist

BLOCK TITLE .
Plaster, Stucco, and Tile

1. COURSE CONTENT 2 TIME |
2. Civil Engineering Organization 0/2
Day 17
a. Given incomplete and matching statements, identify the (07.5)

mission, organization, functions, and responsibilities of CE units.
Eight of ten responses must be correct. STS: 5a, 5b MEAS: PC

b. Given a list of statements pertaining to property account- (0/.2)
ability, and a list pertaining to responsibilities of property, match
the responsibilities to the accountability. Seven of ten responses
must be correct. STS: 5¢c MEAS: PC

c. Given a list of Civil Engineer shops, identify the shops that | (0/.5)
pertain to the structural/pavements career field. Seven of ten
responses must be correct. STS: 1la MEAS: PC

d. Given incomplete statements pertaining to career ladder (0/.5)
progression, complete the statements. Three of five responses must
be correct. STS: ~AS: PC

e. Given a list or Mason and Civil Engineering duties and (0/.3)

responsibilities, indicate the masons duties and responsibilities in

accordance with AFR 39-1. Seven of ten responses must be correct.
STS: 1lb MEAS: PC

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials

SG J3ABR55231 000-III-2, Civil Engineering Organization
WB J3ABR55231 000-III-2, Civil Engineering Organization
DS J3ABR55231 000 Directed Study Assignments

Training Methods
Directed Study (2 hrs)
Performance (0 hr)

Instructional Guidance

Directed Study will be assigned on day 17. The assignment will be
checked at the beginning of day 18. Progress Checks, 2a, 2b, 2c, 2d,
and 2e will be administered prior to beginning the presentation cn
day 1. Each student will be evaluated on the objectives using ATC
Form 98, The grade will be "S" for satisfactory or "U" for
unsatisfactory. This grade will be placed on ATC Form 667.

SUPERVISOR APPROVAL OF LESSON PL AN

SIGNATURE ANC DATE SIGNATURE AND DATE
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SUPPORT MATERIALS AND GUIDANCE :Cont'd)

Instructional Guidance (Cont'd)
Directed Study will be assigned, by the classroom instructor, before the close

of each training day and the assignment will be checked the following training
day prior to the days lesson. Directed Study measurement will be included in
the applicable Criterion Objective's Progress Check.

J3ABR55231 000 Il 2 30 April 1986 36

37




NAME O F INSTRUCTOR

PLAN OF INSTRUCTION/L ESSON PLAN PART |

COURSE TMITLE .
Masonry Specialist

BLOCK TITLE

Plaster, Stucco, and Tile

1. COURSE CONTENT 2. TIME |
3. Applying Plaster and Stucco 24/3
Day 16
a. Given procedures, tools, materials and working as a member of (4/0)
a team, install lath with no more than four instructor assists. The
lath must be properly positioned and securely fastened. STS: 9e
MEAS: PC
(1) Wood
(2) Metal .
(3) Gypsum board
Day 15
b. Given incomplete statements pertaining to the materials used (0/1)
in preparing plaster, complete the statements. Seven of ten Day 16
responses must be correct. STS: 9a MEAS: PC (2/0)
(1) Tools
(2) Plaster
Day 17
C. Given procedures, tools, materials and working as a member of (4/0)
a team, apply a scratch coat of plaster and stucco to lath material,
with no more than four instructor assists. The scratch coat must be
bonded to the lath and ready to recieve the brown coat.
STS: Qe MEAS: PC
(1) Scratch coat
(2) Scratch coat mixtures
(3) Application
(2/0)
d. Given procedures, tools, materials and working as a member of Day 18
a team, apply a brown coat of plaster and stucco, with no more than (4/0)
four instructor assists. The brown ccat must be bonded to the
scratch coat, no less than 1/4" thick, and ready to receive a finish
coat or tile. STS: 9e MEAS: PC
SUPERVISOR APPROVAL OF L ESSON PL AN
SIGNATURE AND DATE SIGNATURE AND DATE
POI NUMBER BLOCK UNIT DATE PAGE NO.
J3ABR55231 000 III " 30 April 1986
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COURSE CONTENT

(1) Brown coat
(2) Mixtures
(3) Application
e. Given procedures, tools, materials and working as a member of
a team, apply a finish coat of plaster and stucco, with no more than
four instructor assists. The finish coat must be bonded to the brown
coat no less than 1/8" thick and have a smooth or textured surface.
STS: 9e MEAS: PC
(1) Finish coat mixtures
(2) Procedures
f. Given procedures, tools, materials and working as a member of
a team, perform field tests for consistency of a plaster mix, with no
more than two instructor assists. The final test must demonstrate
the plaster's workability and adhesiveness. STS: 9d MEAS: PC
(1) Mixtures
(2) Consistencies

(3) Procedures

SUPPORT MATERIALS AND GUIDANCE

S*tudent Instructional Materials

SG J3ABR55231 000-III-3, Applying Plaster and Stucco
WB J3ABR55231 000-III-3, Applying Plaster and Stucco
DS J3ABR55231 000, Directed Study Assignments

Training Equipment
Hand Tools for Applying Plaster and Stucco (2)

Training Methods
Lecture/Discussion (3 hrs)
Performance (21 hrs)
Directed Study (3 hr)

J3ABR55231 000 I11 3 30 April 1986
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(2/1)
Day 19
(4/0)

Day 18
(0/1)
Day 19
(2/0)

38



SUPPORT MATERIALS AND GUIDANCE (Cont'd)

Multiple Instructor Requirements
Equipment, Supervision (2)

Instructional Guidance

For Day 16 discuss and demonstrate the procedures necessary for installing
lath, discuss the materials used in preparing plaster. Progress Checks 3a and
3b will be administered following the presentation of 3b. For Day 17, discuss
and demonstrate the procedures necessary for applying a scratch coat.

Progress Check 3c¢c will be administered foilowing the preser.;ation. Day 18,
discuss and demonstrate the procedures for applying a brown coat and for
performing field tests for consistency of plaster. Progress Checks 3d and 3f
will be administered following the presentation of 3f. Day 19, discuss and

demonstrate the procedures for applying a finish coat. Progress Check 3e will
be administered foilowing the presentation.

Each student will be evaluated on the objective using ATC Form 98. The grade
will be "S" for satisfactory or "U" for unsatisfactory. This grade will be
recorded on ATC Form 667.

Directed Study will be assigned, by the classroom instructor, before the close
of each training day and the assignment will be checked the following training
day prior to the days lesson. Directed Study measurement will be included in .
the applicable Criterion Objective's Progress Check.

MIR: For a class size greater than 6 students, the class will be divided into
groups in days 16, 17, 18, and 19 to accomplish criterion objectives 3a, 3b,
3¢, 3d, 3e, and 3f. Two instructors will be required for 21 hours of
performance to insure that correct work procedures are used and that each
student. accomplishes the required objectives and develops the desired skills.
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PLAN OF INSTRUCTION/L ESSON PL AN PART |

NAME CF INSTRUCTGR COURSE TV TLE

Masonry Specialist

BLOCK TITLE .
Plaster, Stucco, and Tile

1. COURSE CONTEMT 2 TIME
4, Publications 2/0
Day 20
a. Given AFR 0-2, locate standard publication numbers and titles| (.5/0)
in numerical index. Seven of ten responses must be correct.
STS: 3a MEAS: PC
(1) Format
(2) Use of AFR 0-2
b, Given a commerical publication and a 1list of masonry tools (.5/0)
and equipment, iocate desired information in the commercial
pubiication. Seven of ten questions must be answered correctly.
STS: 3b MEAS: PC
(1) Format
(2) Use of commerical publication
c. Given AFR 85-1, AFM 91-31, and AFP 85-1, locate desired (1/70)
information in the pubiications. Seven of nine responses must be ‘
correct. STS: 3c MEAS: PC
{1) Types
(2) Uses
SUPPORT MATERIALS AMD GUIDANCE
Student Instructional Materials
uwl-111-4, Publications
WB J3ABR55231 000-III-4, Publications
Publication Files
Training Methods
Lecture/Ciscussion {1 hr)
Performance (1 hr)
SUPERVISOR APPROVAL OF L ESSON PL AN
SIGNATURE AND DATE SIGNATURE AND DATE
POI NUMUER BLOCK UNIT DATE PAGE NO.
J3ABR55231 000 ITI 4 30 April 1986 41
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SUPPORT MATERIALS AND GUIDANCE (Cont‘'d)

Instructional Guidance

Discuss and demonstrate AFR 0-2, commercial publications, and Air Force
Regulations, manuals, and pamphlets. Progress Checks 4a, 4b, and 4c will be
administered immediately following the presentation of 4c. Each student will
be evaiuated on the objective using ATC Form 98. The grade will be "S" for
satisfactory or "U" for unsatisfactory. This grade will be recorded on ATC
Form 667.

Directed Study will be assigned by the classroom instructor, before the close
of each training day and the assignment will be checked the tfollowing training
day prior to the days lessan. Directed Study measurement will be included in
the applicable Criterion Objective's Progress Check.
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) PL AN OF INSTRUCTION/L ESSON PL AN PARTI
 RANE O F TNSTRUCTOR COURSE TTLE

Masonry Specialist

BLOCK TITLE
Plaster, Stucco, and Tile

1. COURSE CONTENT 2 TIME |
5. Installing Wall and Floor Tile 1972

Day 19

a. Given procedures, specifications, materials, equipment and (0/2)

working as a member of a team, cut and trim tile using hammers, Day 20
chisels, brick set, tile cutting machines, tile nippers and (4/0)

carborundum stones with no more than four instructor assists., The
tile must be cut and trimmed [AW specifications. STS: 13a(l),
13a(2), 13a(3), 13a(4), 13a(5) MEAS: PC

(1) Reasons for cutting
(2) Tools/equipment
b. Given procedures, tools, materials and working as a member of | Day 21

a team, apply adhesive and position tile with no more than five (6/0)
instructor assists. The adhesive must be applied uniformly and the
tile must bond to the surface, STS: 13b MEAS: PC

(1) Preparation and layout for wall tile

(2) Laying out the job

(3) Tiling a wall using adhesive

(4) Preparation and layout of floor tile

(5) Laying out the job

(6) Setting floor tile

____SUPERVISOR APPROVAL OF LESSON PLAN_

SIGNATURE AND DATE SIGNATURE AND DATE
POI NUMBER BLO CK UNIT OATE PAGE NO, |
J3ABR55231 000 II1 5/6/7/8 30 April 1986 43
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COURSE CONTENT

Cc. Given procedures, tools, materials and working as a member of
a team, check horizontal and vertical alignment of tile using levels,
straight edges and mason lines, with no more than three instructor
assists., The tile must be evenly spaced, and within + 1/16" of plumb
and level. STS: 13c(1), 13c(2), 13c(3) MEAS: PC

(1) Alignment (Wall Tile)
(2) Alignment (Floor Tile)
d. Given procedures, tools, materials and working as a member of
a team, grout the tile joints with no more than four instructor
assists. The joi-ts must be compacted and free of voids. STS: 13d
MEAS: PC
(1) Grouting Wall Tile
(2) Grouting Floor Tile
e. Given procedures, tools, materials and working as a member of
a team, clean grout stains from tile with no more than three
instructor assists. A1l grout stains must be removed. STS: 13e
MEAS: PC -
(1) Cleaning Wall Tile

(2) Cleaning Floor Tile

SUPPORT MATERIALS AND GUIDANCE

Student Instructional Materials
SG J3ABR55231 000-III-5, Installing Wall and Floor Tile
WB J3ABR55231 000-III-5, Installing Wall and Floor Tile

Audiovisual Aids
35mm slides, Installing Wall and Floor Tile

Training Equipment
Hand Tools for Installing Wall and Floor Tile (2)
Hand Tools for Cutting and Trimming Tile (2)

J3ABR55231 000 ITI 5/6/7/8 30 April 1986
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SUPPORT MATERIALS AND GUIDANCE (Cont'd)

Training Methods
Lecture/Discussion (5 hrs)
Performance {14 hrs)
Directed Study (2 hrs)

Multiple Instructor Requirements
Equipment, Supervision (2)

Instructional Guidance

On day 20 discuss and demonstrate the cutting and trimming of tiles using the
various pieces of equipment. Students will be allowed to practice. On day 21
discuss and demonstrate procedures for appling adhesive and positioning the
tile previously cut. On day 22 discuss and demonstrate means of checking
horizontal and vertical alignment using levels, straight ecdges and mason
lines. Students will continue practicing. On day 23 discuss and demonstrate
joint grouting and administer Progress Checks S5a through i5d following
presentation 5d4. Progress Check ‘5e will be administered following
presentation 5e Application of Progress Checks 5a through 58 will be
evaluated concurrently. Once the wall is completed students will clean the
grout stains for the wall (PC 5e).

Each student will be evaluated on the objectives using ATC Form 98. The grade
will be "S" for satisfactory or "U" for unsatisfactroy. This grade will be
placed orn the ATC Form 667.

MIR: For a class size greater than 6 students, the class will be divided into
two groups. Two instructors will be required for 14 hours of performance to
insure that correct work procedures are used and students develop the desired
skills.

6. MWritten Test and Test Critique 2/0
7. Course Critique and Graduation 1/0
8. MT: 0/8
a. Physical Conditioning (0/2)
b. End-of-Course Appointment and Predeparture Safety Briefing (0/6)
J3ABR55231 000 ITI 5/6/7/8 30 April 1986 45




STUDY GUIDES
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3770 Technical Training Group SG J3ABR55231 000-I-1
Sheppard Air Force Base, Texas April 1983

ORILNTATTON AND COURSE INTRODUCIION

OBJECTIVE

This study guide is designed to introduce you to course policies and
explain the contents of the training program that you will be receiving
while attending the Masonry Specialist Course.

INTRODUCTION

The 3770 Technical Training Group consists of four major branches.
Each of these branches is responsible to conduct training in several courses.
The Masonry Course belongs to one of these branches, the Power Production Branch,
(see Figure 1). The Cormander of the 3770 Teclmical Training Group is a
Civil Engineer, (usually a Colonel or a Lt Colonel) who supervises assigned
persommel and is responsible for the quality of training taught within the
Group. As a member of any oxganization, it is important that you know your
"'Chain of Command''. Your instructor will provide you with the names of
these persomnel. Write their names in the blank spaces opposite their titles.

Class leader

Instructors

1.

2.

3.

Instructor Supervisor

Branch Chief

Group Commander

Wing Commander

Tech Training Center Commander

The Instructor-Supervisor coordinates all course activities with persommel
at the Branch and Group. He ensures that training is conducted as set forth
in course outlines and directives. He is also responsible for assigning
instructor persommel to teach each unit of instruction.
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Instruction can be presented by both military and civilian instructors
who have as their primary goal, student lemming.  You should take full
advantage of each instructional pevied by | rticipating in class discussion,
taking notes, and askiny questions.

TNFORMATTON :
OVERVIEW OF THE MASONRY COURSL

This course congiste of three () blocks of dinstruction.  The hlocks
vary in length from 46 to 74 hours. The course length is 23 days.

In Block I of this course you will receive training on safety, maintemance
of tools andequipment, and project plamning. The remainder of the block will
cover concrete construction. Block II training consists of the fundamentals
of concrete block and brick construction. You will have actual practice in
the construction of block and brick structures.

3770th Technical
Training Group
1

| | - I T T |
Electrical Power Production Mechanical Construction
Branch Branch Branch Branch

Co wrses Courses ! Courses I Courses

FIGURE 1. Group Structure

Block III covers security and the Civil Engineering organization which will
give you the opportunity to learn about OPSEC, your career field and what to
expect on the job. The majority of the block of instruction is on plaster

and stucco and ceramic wall and floor tile. Block IITI also includes instruction
on use of Air Force and commercial publications.

Commmity College of the Air Force (CCAF) Acacdemic Credits

CCAF currently awards 9 semester hours of credit upon graduation from
Course J34BR55231 000, Masonxry Specialist.

In addition, 4 semester hours of credit are awarded for completion of
Basic Military Training. This credit may be applied in a CCAF Associate in
Applied Science degree program designed for your Air Force Specialty. To
register in a CCAF depree program, go to the Education Service Office (FS0)
at your permanent duty statiom. The I'50 Counsclor will explain Tiow you iy
earn an ?UQS degrec in your specialty.
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School Procedures and Regulat tons

During your enrollment in the course, you are required to abide by the
procedures and regulations that govern school activities on this base.
These procedures and regulations are established to provide you with the
nmost advantageous training enviromnment possible. This portion of the study
guide is devoted to acquainting you with these procedures and regulations.

TRAINING SCHEDULE. A schedule of training activities is established by
an Air Training Command regulation. The regulation requires that no less
than 400 minutes per shift be spent in training. To have the best learning
situation, the longest time you will sit continuously in the classroom is
60 minutes and for laboratory (performance) activity, 100 minutes. These
limits may be increased for testing.

BREAKS. Breaks are authorized during the six hours of instruction so
that you may take care of personal needs without missing instruction. A
schedule of the authorized time for each break will be posted in the classroom
area. It is your responsibility to be back in the classroom at the end of
each break on time. At no time will you leave the avthorized break area.
Responsibility to maintain a clean break area rests with the individuals
involved. You will clean up the area after each break.

APPEARANCE. You are a member of the United States Air Force. As part of
this organization, as with any other, there are personal standards that you
must maintain. A sharp Airman does not have to be told to get a hair cut or
that his shoes need to be shined. Uniforms will be clean, neat and serviceable.
Combs, pencils and unbuttoned uniforms will not be tolerated while wearing a
service uniform. Discrepancies for uniform violations will result in the
instructor completing an ATC Form 341 on an individual and repeated violators
purished uder Air Force Regulation 35-10.

SICK CALL. Routine sick call should be taken care of during the hours
that school is not in session. If you should become sick while in school, you
must obtain an excuse slip before leaving school. 1In case of seriocus sickness
or accident, your instructor will call an ambulance immediately.

ABSENCE FROM CLASS. You may be excused from class for legitimate reasons;
however, it is desirable that personal affairs and appointments be conducted
so as not to interfere with school. Requests for class excusal must be initiated
through your squadron training persommel.

EMERGENCY LEAVE PROCEDURES. Inform your family that they should contact
their local Red Cross in case of serious illness or a death in your immediate
family. In turn, the Red Cross will notify you through your squadron, and if
emergency leave is warranted, arrangements will be made for a speedy departure.
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CONDUCT. Horseplay will not bhe tolorated.  Your laea of tun may result
in personal injury to yoursell or (mother individual., Profanity is defined
as conduct unbecoming, and should be avoided ar all times. Tecklmically vou arve
an adult and should act accordi_mjxv Military bearing and conduct are a respon-
sibility which you must maintain during your service carecr. A professional
Airman sets examples and is noted by his superiors acr‘ordlngly

FIRE EVACUATION. Your instructor will inform you as to how a fire alarm
is sounded and how to evacuate the building. The number that vou should call
to report a fire is standardized world-wide: it is 117.

DISASTER QONIROL PLAN. When a disaster is evident, a signal will be given
to warn the base of danger. Your instructor will tell you of your designated
shelter and procedures to follow.

ENERGY CONSERVATION. It is every persons responsibility to insure that
we conserve energy to the fullest extent possible. If you should observe what
you believe is an excessive use or waste of energy, report it to your instructor.
He may be able to effect a change which could further reduce the use of cnergy
or resources. For example, the last person out of the classroom or lab areca
is responsible for tumming out all lights. It is everyones responsibility to
conserve energy.

SMOKING. Before lighting up, be sure that you are in an authorized smoking
area. Areas around the Masonry Course and Building 2013 have been designated
and are marked accordingly. Do not discard amoking materials on the ground.
Dispose of them in a marked receptacle. At no time discard smoking materials
in a waste can or dumpster.

CLASS LEADER. A class leader will be appointed during the first day of
class. This person will usually be the highest ranking individual in the class.
If all members of the class have equal grade, the instructor will appoint the
class leader. This individual will serve as spokesman for the class, supervise
during the classroom clean up and monitor the class if the instructor has to
leave the class temporarily.

Cleanup Responsibilities

All areas of instruction must be kept clean; tnerefore, it will be
your responsibility to perform the cleanup assigned. During your tour in the
course, your instructor will show you where all cleaning supplies and utilities
are located. The authorized cleanup time is the 10 minutes just prior to dismissal
To do a good job, cooperation and expediency is mandatory of all persomnel.

Student Critique Program
This program exists because we are interested in you and the effectiveness

of vour training. To critique means to give your opinion about: samething. We
want you to express your ideas and give us youwr idea ol wave Lo inprove training.

_L\
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Give us the good as well as the bad. The critique may be written on training,
student group, or base support facilities and services. By writing the good

as well as the bad, the situation can be corrected. To write a critique, use
ATC Form 736. These forms are in all classrooms and in the squadron. A
critique cammot be effective if it is mot specific. To make a critique specific,
it should state the 5 W's: who, what, where, when, why, and also how the
situation can be corrected. When writing a critique, check only one block on
ATC Form 736 and write only about that area so it can go to the person concerned.
If you have a critique about another area, use another form (ATC 736) for

your opinion. You can write a critique without any fear of prejudice or
reprisal. The objective of this program is to provide commanders, supervisors,
and instructors useful and necessary information upon which to base improvements.
Many improvements have been made because of critiques. The critique program
gives you the opportunity to participate and share in the training program.

FRAUD, WASTE, AND ABUSE (FWaA) AWARENESS
Monetary Impact

FRAUD: The General Accounting Office (GAO) recently published a three-
part Report to the Congress entitled 'Fraud in Government Programs: How Ex-
tensive is it?"" In this report, which within Department of Defense encompassed
only Anmy and Navy components, GAO concluded: "The total cost of fraud will
never be known because of the difficulty in estimating the monetary loss due
to fraud cases that remain undetected.' However, based on the study of 77,210

detected fraud cases in a 2 %- year period, they estimate monetary losses
between $150 and $220 million.

Losses were detected in every agency reviewed and primarily resulted from
theft, false statements, diversion of property, and false claims. Actual
monetary losses ranged from $1 to as high as $2 miilion, but over half the losses
were $1 thousand or less. OF these losses, Defense agencies accounted for about
$35 million. Over 75 percent of the cases involved theft or false statements.
Most thefts involved equipment or personal property. Equipment was stolen from
Govermment buildings and installations as well as contractor plants,

False statements were made in cbtaining financial assistance or benefits
under many different Federal programs. Improper claims made on travel wvouchers
or basic allowance for quarters dependency certifications are examples. The
GAO report included over 6,000 cases of food stamp irregularities.

WASTE: Wasteful practices result in little or no benefit for the dollars
spent. Here are just a few examples of waste that are unfortunately too common -
buying more of an item than needed; failing to use dated items before their
expiration date; also, paying $8 for a $4 wrench.

ABUSE: Abuse of the leave system by failure to process leave documents
costs the Government money. If the leave had been recorded, a terminal leave
payment might be reduced or eliminated. Another example is using position or
rank to secure benefits which are not authorized. The ordexrs-approving official
who uses Government temporary duty (TDY) to conduct personal business reduces
the TDY fund balance available for legitimate purposes.
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Normonetary Impact

The cost of fraud, waste and abuse (FW&\) canmnot always be neasured in
dollars and cents. The nomonetary effects must alse be considered in evaluat ing
the seriousness of incidents against the Government.

Possibly the most seriocus nonmonetary effect is the loss of confidence in
the Govermment's ability to efficiently and effectively manage its resources.
For example, while Govermment programs designed to prevent and detect FW&A have
probably reduced the number of potential perpetrators within Govermment, these
same programs have resulted in press releases of embarrassing incidents.
Publicity of this sort may have mixed blessings. On the one hand, the public
may tend to praise the Govermment for its aggressive efforts. On the other
hand, incidents may confixrm public predisposition to existence of FWSA within
Government. All disclosures under the Freedom of Information Act carry the same
potential dual interpretations.

Another serious nonmonetary effect is the impact on mission readiness of
the US Air Force. This impact is hard to measure directly. Pilfered items
from mobility bags may seem minor to a unit at home but became more serious
when the unit is deployed and needs the missing items. What is the nonmonetary
impact on unit readiness when aircraft parts in short supply are incorrectly
sent to disposal or allowed to remain out of the repair cycle too long? Another
example is the reluctance of managers to release umeeded items to others with
a valid requirement. These actions result in reduced mission capability.

Measurement and Grading Practices

Daily quizzes are given in this course. This is done to check your progress
in the couwrse. The daily quiz scores are not used as part of your grade for the
course; tney are used, however, to let you and the instructor know how you are

progressing in the biock and if you need individual assistance in a certain area
of the instruction.

The two types of measurement you will be subjected to are the Progress Check
and the Written Test. Since you must camplete all criterion objectives for a
block of instruction prior to being administered the written test, your instructors
will perform a continuing assessment of your progress in accomplishing the
criterion objectives. They will observe your performamce activities, insure
that you complete all workbooks, and may give you short written quizzes to satisfy
themselves that you have accamplished each criterion objective. Upon their
satisfaction with the results of these performance tests, they will certify on
the criterion checklist that you have accamplished the criterion objective in
question. When you have completed all criterion objectives, they will certify
that you are ready for the written test for that block of instruction.

Arc the end of a block you will be given a written test. This test will be a
multiple-choice test. With this type of test, you will not have to write the answer,
but you will have to choose the correct answer of the four answers that will be
given to you. This test will determine your grade for the block of instruction.
This grade will be vour final block grade.

Remember, your written test score will go on your permanent. coursc attendance
record. Do the very best you can. It will be well worth the effort.

6
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Questions missed on this test will be reviewed (critiqued) by the
instructor and class to help you identify mistakes ycu made during testing.
During this critique, you will not be permitted to take notes because the
rules for protection of measurement tests are very strict. You will be
informed of vorn test score as soon as possible after the test period.

Counseling, Washback and Elimination

If you fail a test the instructor or instructor supervisor will discuss
the failure with you and will counsel you on the actiuns that can be taken.
In these counseling sessions keep in mind that the instructor or supervisor
is interested in your p>oblems. He has nothing against you and is only trying

to get at the cause of the problems and identify the area where you are having
difficulty.

If you, the instructor, and the supervisor feel that you are able to do
the work which you did not pass, the instructor may recommend you for the retest.
Prior to re-testing, you will be given remedial (extra) instruction outside of
normal class hours. After completion of the remedial instruction you will be
retested and if you pass you will be given the minimmn passing score for the
block of instruction you are in.

If you should fail your retest, you may be considered for elimination in
your best interest or in the best interest of the Air Force.

Special Individual Assistance

Special Individual Assistance (remedial instxuction) is awvailable to
provide additional aid to students having difficulty in learning the course
material.

The classroom instructor will work with you to set the time, dates, and
location of your remedial instruction. You will be assisted during this study
time by an instructor, or instructors by going over those subject areas that
are causing the most difficulty.

Proficiency Advancement

Due to the length and nature of this course, a proficiency advancement
program is not offered.

HONOR GRADUATE. This program is designed to serve as an incentive to
reward those students who have demonstrated outstanding academic performance.
Honor graduates must have maintained an excellent record of conduct in both
the school and squadron. Approximately the top 10 percent of the graduates
for any one year are designated as honor graduates.

INSTRUCTIONAL MATERIALS AND METHODS. Study guides and workbooks are issued
to each student as an aid in understanding the subject matter. The material in
these study guides does not necessarily include all the material which you are

7
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required to know. Youwr notes taken in class plus the training material will
provide you with the necessary intommation. At the end of cach study puide
there are questions to be answered. Pencil in the answers, then return to
the reading material and check your answers. The instructor may pick up ond
review these questions from time to time. Do not write in commercial texts
that are issued for reading assigmments. They will be issued to other
students after you.

Instructions for performing laboratorv or problem solving tasks are fouwui
in the workbooks and Technical Orders. Before starting a workbook or project,
read the entire project carefully and then take each step in its proper sequence.
If in doubt, be sure to question the instructor. Any questions appearing in
the project or at the end of the project should be answered.. Again, your
instructor will check your work whenh campleted.

TEMPORARY DUTY, AIR NATTONAL GUARD AND RESERVE STUDENTS TRAVEL ORDERS
REQUIREMENT. It is necessary on the first day of school that you furnish a
set: of your military travel orders to the instructor. At the end of the course
on day 23 you will require an additional set for tum-in. In the event you are
short on the number of special orders in your possession, go to Customer Service
located in Building 402. They will assist you in obtaining additional copies at
no expense.

TDY PERSONNEL. IN AND OUT PROCESSING. Moming shift persormmel (0600-12060 or
0600-1500) - if your arxrival is after normal duty hours on the day prior to class,
report to class and then complete in-processing prior to the start of the second
class day. The instructor will then retain your checklist until the day prior
to graduation. You are required to turn-in the STIC Form 120 the last class day.
You will not be given a Course Campletion Uiploma until your instructor has
received the completed form.

SUMMARY

There are many important items involved in your training. The training
literature will be study guides and workbooks. You will be given daily quizzes
and a written test in this course. If you should fail the written test you will
be counseled as to what actions could be taken, such as re-test. For a routine
sick call, you should call for an appointment. The Red Cross will notify the
squadran if an emergency occurs in your family. The CCAF is an enlisted college
that gives you the opportunity to be awarded an Associate Degree. Student
critiques may be written on training, student group, or base support facilities
and services. The critique siould be specific and should include the 5 W's.
Many improvements have been made because students have written critiques. The
break schedules are posted on each classroom bulletin board. You are expected to
coamply with the standards of AFR 35-10 for personal grooming and uniform wear
at all times.



The success of the Alr Force program to cambat fraud, waste, and abuse
(FW8A) depends to a large extent on the ability of our people to recognize
FWSA coupled with their willingness to report suspected incidents.
QUESTIONS
How many blocks of instruction are there in this course?

What are two purposes of the daily quizzes?
What is the standard telephone nmumber to report a fire?

Wnat is the building number you are to go to in the event of a disaster warning?

v B~ W N

How many semester hours of credit does the Commmity College of the Air Force
award for this course?

REFERENCES

ATCR 52-3, Student Measurement

ATCR 52-6, Curricula Documentation

ATCR 52-11, Student Training Records and Recognition Program
ATCR 52-26, Student Scheduling and Administration

ACIR 52-29, Student Critique Program

AFR 123-2, Air Force Fraud, Waste, and Abuse (FW&A) Prevention and
Detection
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SAFETY
OBJECTIVE

Erect and remove a scaffold and ladder while exercising safety precautions.
May have limited instructor assistance.

Life a heavy or cumbersome object from the floor to waist height. Muist
use correct procedures; may have instructor assistance on the hardest parts.

Gilven pictures containing safety hazards, identify the hazards and name
the procedures for report or correcting them. Irstructor assistance may
be provided on most parts of the task.

Given information on electrical hazards and precautions, explain the
pProcedures involved in dealing with the hazards.

Using information provided, identify the procedures for emergency
treatment of person involved in acid spill.

INTRODUCTION

As an Alr Force gpecialist o. technician, you must have two primary aims
in life: one, to do a first class job in your assigned duty; the other, to
retun to civilian life, either by discharge or retirement, in as good a physical
condition as possible. A thorough knowledge of the risks confronting you, the
established safety rules to protect you, and your observance of these safety
rules, may determine what shape you will be in when you return to civilian life.

In fact, it couid be the determining factor as to whether or not vou live long
enough to become a civilian again.

INFORMATION

Safety is your business, my business and everybody's business. All of
us nust take safety very seriously. You can be very safety conscious for
days and days and then let your guard down for a minute and an accident can

happen. We, all must be safety conscious all of the time, not Jjust part of
the time.

Accidents are costly, not only in hurt and loss of life but in time
and money. The money that the Air Force has to spend on accidents is
Jjust wasted. If there were no accidents the Air Force could save lots and
lots of money each year.

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 some natural thing such as lightning, 10 percent
are caused by physical hazards, and 88 percent are caused by the unsafe acts
of people. This is illustrated in Figure 2.

10
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FIGURE 2. Accident Causes

General items of safety will apply to just about all duty assignments
within the Aix Force. To help you become more aware of the need for proper
safety practices for the tools, equipment, and materials that you are not
familiar with, important information is presented in the following sections
on safety.

Scaffolds

Ladders

Possible Effects of Not Lifting Properly
Work Area Hazards

Electrical Hazards and Precautions

Acid Safety

Emergency Treatment of Acid Spills

If you are assigned to do a task and you are not familiar with the
equipment or the proper procedure you are to perform, check AFOSH Std 127-66,
General Industrial Operations or other related AFOSH standards before proceediiyg.

11
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SCAFFOLDS

A large part of your work will be done from a scaffold. Serious
accidents have been caused by masons using scaffolds that were improperly
erected or used. A scaffold which is not erected properly endangers the
mﬁ:ers using it, and it could also became a serivus danger to people who
work near it.

There are many types of scaffolds
that you will erect and use. A carpenter
is responsible for erecting wooden

scaffolds. The scaffolds you will erect 62 overcap N
range from the scaffold horse to the

sectional steel scaffold and the " L

folding lightweight aluminmum stairway

scaffold.
Scaffold Horse

A pair of scaffold horses with (1550
scaffold boards across them make a
very useful scaffold. It is exrected
quickly and can be easily moved as
the work progresses. The use of
this type of scaffold is limited
to the height of the scaffold horse.

SCAFFOLD HORSE

CBH-041

Figure 3 shows a pair of scaffold
Moese beams. Showid bo & nomnal size FIGURE 3. A simple seaffold
of 2 X 10 inches. Test them by placing
the ends on a support and jumping with
your weight in the center of the scaffold board, as shown in Figure 4. An

extension plank, such as the one shown in Figure 5 is a good substitute for
the scaffold boards.

Sectional Steel Scaffold
The most popular and safest scaffold for you to use is the sectional

steel scaffold. It is strongly constructed and easily assembled. It will
hold heavy loads, such as you will need when laying brick or concrete block.

- D " FIGURE 4. Testing a scaffold board
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FIGURE 6. Scaffold footing plates

It is erected by taking the
following steps:

a. Set the footing plates as
shown in Figure 6 on firm even
ground or an a board to support the
weight of the scaffold.

b. Insert lewveling jack, as
shown in Figure 7 into each footing
plate.

c. Install two panels into the
leveling jacks which were installed
into the footing plates, as shown in
Figure 8.

13

FIGURE 7. Leveling jack

FIGURE 8.

LEVELING / =

JACK

FOOTING —

PLATE caH-054

Install leveling jacks
and panels into footing
plates



d. Have helpers steady the panels
while you attach 'X'"' -type pivoted
braces, as shown in Figure 9. This
is one basic unit.

e. Additional units can be
installed until you have a scaffold
as long and as tall as you need.
Figure 10 shows an erected scaffold. %
The upright pieces of scaffold are /
held securely by couplings, as shown y
in Figure 11. Sprmg-loaded pins in
the coupling automatically lock the
sections together.

f£. Sectional steel scaffolding
can be constructed as high as required, N
but scaffolding over three sections high QUICK LOCK
must be secured to the structure. One
method of fastening it to the structure
is shown in Figure 12. The top section
must always be equipped with a guard rail
and toeboard. The guard rail prevents
workmen from falling, and the toeboard
keeps tools and materials from falling

on other workmen. =]
g. Side brackets as shown in \\ 0 \
Figure 13 are attached to the inside of "

the scaffold to support workmen. The
scaffold can then be used to hold materials

QUICK 1 ()( KS

h. If the scaffold is to be used Z
on a solid floor and frequent moving r—x | <,
is necessary, a rolling tower can be s T
constructed of the same scaffold < ﬁ ou.c»< LOG
sections by replacing the footing {_>
plates with locking fasteners. The
heignt of the tower must not exceed QuiCk Lacks

four times the smallest base dimensions,
and it must be equipped with a toeboard
and a guard rail above the working
platform.

Alumimum Stairway Scaffold

This type of scaffolding is
relatively new on the market. It is Con-or
easy to set up and light to handle. It
is used on light jobs, such as cleaning
masonry walls. Do not 1~e this scaffold
where heavy loads are required. It is
erected by taking the following steps:

FIGURE 9. Installing braces
14
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HOLE IN PANEL LEG

a. Place the adjustable sectic. on
the ground with the stairway treads
facing up. Swing the top end frame
over through 270° until you can snap
the lower crossbar into the hooks at

x the bottom of the stairway, as shown
in Figures 14 angSgLB.
CR
SPRING LOADED PINS MEMBER

]
1
1]
H
O COUPLING LOCKED
! IN PANEL
]

P g ——————

(4

—-———e FFOLD LEG
FIGURE 11. Coupling FIGURE 13. Slide bracket O

LAG BOLT AND
EXPANSION SHIELD

‘- ¥
:2‘5 — 2 - »
1.0 IT N e

FIGURE 14. Swing the top end

SCAFFOLD LEG —

FIGURE 12. Building tie-in FIGURE 15.

into the stairway hooks
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b, Lift the opposite enu until the
end frame is vertical and the folding
V-braces have >pened approaching rthe
locking position, as shown in Figure 16.

c. Make surce that both . -braccs
are locked. TFigure 17 slhows how the
spring-actuated latches look when they
are unlocked and when thev are locked.
Do not use the scaffold if any of these
latches are not operating properly.

d. ZLevel the scaffold by operating
the leg adjustment, as shown in Figure 18.
Never use a scaffold unless the leg
adjustment is in perfect working order.

e. Before climbing the ladder,
lock all caster brakes, as shown in FIGURE 16. Lift the opposite
Figure 19. Never roll the scaffold end
with anyone on it. Pushing the lever
down sets the caster brake and noves
the wheel to dead center position for
maximum scaffold rigidity. The greater
the load on the scaffold, the greater
the braking action.

f. Place the next section against
the top of the stairway of the bottom
section, as shown in Figuare 20. The
stairway treads on this second section
snould face out.

g. Climb the scaffold and pull up
the second section. Swing the top end
frame over through 270°, as shown in
I'igures 21 and 22. The lower crossbar
will pass under the stairway and straddle
the floor braces of the lower section.

h. Raise the other end by pulling
on the floor braces until the other end
frame becomes vertical. Slip the legs
of the frames into the sockets and lock
the stairway hooks into position, as

shown in Figures 23 and 24. Place the B LOCKED

plywood platform over the locating pins

on the supporting tubes. FIGURE 17. 1Make sure latches
are locked

17
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LOWER THE
COLLAR PAST
SAFETY LOCKS

TWIST AND RAISE
COLLAR PAST
SAFETY LOCKS

THREADED NUT CLOSES

r

THREADED LEG
SLIDES TO
POSITION

THREADED LEG
LOCKS IN POSITION

FIGURE 18. Lewvel the scaffold

WEIGHT OF
SCAFFOLD

B. LOCKED

A. UNLOCKED

ENERGIZES

BRAKE
-~
~\’//

WHEEL ‘ HERE

FREE J'
TO ROLL ';;”//
WHEEL 1S
OFF CENTER
FREE TO SWIVEL WHEEL ON CENTE?

NO SWIVEL NO ROLLING

FIGURE 19. Lock the caster brakes
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FIGURE 20. Raising the second section

FIGURE 22. Swing the top end frame
through 2700
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FIGURE 21. Raise the top end frame

FIGURE 23. Raise the other end and
slip the legs into the

sockets
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i. As each section is installed,
move the interlock clips up to the
locking holes. Figure 25 shows the
interlock clip. It also shows the
clip in the locked position and the
stored position.

. Place the folded half-section
of safety railing on top. Unfold the
end frame through 270°, as shown in

Figure 26 and slip the end frame into

the sockets.

k. Snap the diagonal brace into
position, as shown in Figure 27. Place
an additional plywood platform over the
stairway opening if the additional work-
ing area is needed.

Here are some safety rules that
apply to stairway scaffolds:

a. Apply all caster brakes before
climbing the scaffold.

b. Never move a scaffold when
anyone (or any material) is on it.

c. Be sure the scaffold is level
at all times. When a leg is adjusted,
be sure to push the locking collar
completely over the expanding nut and
below the safety locks. Never make
leg adjustments when anyone is on the
scaffold.

d. Don't try to ''stretcih' the
platform height with the adjustable
legs. When additional height is
required, add more scaffold sections.

Save the leg adjustment for leveling
the scaffold.

e. Do not lean a ladder aginst
a scaffold or place a ladder on the
platform of a scaffold. Never push
or pull or lean against the wall or
ceiling when standing or sitting on a
scaffold, unless ic is securely tied
into the building.

20
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Lock the stairways hooks

||| st UPPER SCAFFOLD LEG

IN
LOCKLOD
1 POSITION

INTERLOCK CLiP

IN
4 STOINNG
| POSITION
e I

LOWER
SCAFFOLD
1 {EG SOCKET
)| g

FIGURE 25. Move the interlock clip :

locking position



. DMake sure all locking hooks
are firmly in position and that tne
spring-loaded locking pins have
functioned properly. These hooks
appear at each end of separate
horizontal and .diagonal braces
and at the lower end of stairways.

Yy .

FIGURL 26. Unfold lower end frame of FIQURE Z7. Place ends into sockets
sta(i)rway railing through and lock diagmmal brace
270

g. Before using a scaffold with folding braces, be sure that the latches
of all locking hinges ar. locked.

h. Always install a safety railing and toeboard when a platform is to be
used at heights of 10 feet or over.

i. When the height of a scaffold platform is going to exceed three times
the minimum base dimension, the scaffold must be tied-in to the building.

j. Do not climb or stand on diagonal braces. Work only while standing on
one of the platforms.

k. Never use a scaffold of any type in the vicinity of live electrical
apparatus or near machinery in operation.

21
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1. The colums of each scaffold section are furnished with interlocl
clips parked in the lower of a pair of holes at the upper ends. As an upper
section is inserted, the interlock clips of the section below are moved to
the upper section bushings interlocking the two sections. Never erect a
scaffold without interlocking the sections in this mammer. If interlock
clips are damaged or lost, repliace them immediately.

m. Never use stairways to work from; they are for persomel to walk
up and down between platforms. Stairways are designed to take the weight
of a 200-pound man. They are not designed to take excessive loads or abuse.

n. Never climb up the outside of a stairway scaffold. Always use the
stairway for access.

0. The platform of the stairway scaffold must always be located on the
floor braces by means of four locating pins. When being used ocutdoors or
whenever the scaffold is exposed to wind or updrafts, the platform must be
tied down and the scaffold secured to the building.

p. The platform of the stairway scaffold is designed to carry a maximum
distributed load of 750 pounds. Do not exceed this 750-pound load.

q. When bridging between scaffolds with planks or ladder stages, place
the ends of such planks or stages on the scaffold platform across both floor
braces to distribute the load. The other braces of the scaffold are not
designed to take heavy loads. The floor braces sre the thicker tubes (approx-
imately 1/8" wall) and have vertical pins for locating plywood platforms.

r. When erecting or taking down an upper section of the scaffold, stand
in the center of the platform below and keep a firm hold on the section.

LADDERS

It is importamt for the mason to know how to select, erect, use and care
for ladders to reach an area that cammot be reached from the ground. When you
erect and use a ladder, the most important consideration is safety.

In the construction field, there are numerous sericus accidents caused by
ladders that are not erected or used properly. A ladder improperly erected or

used incorrectly not only endangers the worker using it, but it could be a
death trap for workers under or near it.

Selection of Ladders

Ladders are devices used to gain ~ccess to higher levels where work is to
be done. The rost camon types of ladders that you will be using are the
single ladder, extension ladder, and the stepladder.

22



The single ladder usced by the mason consists of two side rails from
8 to 26 feet in length with rungs (stevs) 12 inches apart . A quality ladder
will support weights up to 500 pounds. The size of a ladder is determined
by its overall length. TFigure 28 shows a typical single wooden ladder.

The extension ladder, as show in Flgure 29, consists of two or more
sections. These scctions overlap and can be extended by pulling the rope.
They are locked in position by the safety latch. Some extension ladders arc
extended by pushing the top ladder through steel guides on the bottom ladder.

[aTa

> ~ P P o~~~ P [V B - - N .
These oextension ladders ave called push-up ladders.

A stepladder is a type of ladder that is self-supporting. Figure 30
shows a sturdy stepladder. The rungs or steps should be reinforced with a
stecl rod ruming through the side rails. Be sure it is equipped with a steel

spreader locking device.
{,

Erection of Ladders

krect a ladder by placing the base

against the foumdation or a solid base.
Raise the top end and walk wndev the
ladder toward the base. As soon as the
ladder is perpendicular, pull the
bottom out from the building to a
distance of % of its length, as shown
in Figure 31. If you nust get on top

£ the building or on a scaffold, the
latter must extend at least 36 inches,
as shown in Figure 31.

Erect extension ladders in the
collapsed position. Aftexr you erect the
ladder, lean the top away from the
building and raise it to the desired
height with the pulley-and-rope arrange- I:::

-
|
&

ment. E tension ladders must overlap

to hold the sections together. The

sections should overlap at least 3 feet

for a ladder up to 38 feet, 4 feet up

to 45 feet, and 5 feet for ladders over

45 feet. The sections are held secure

with a locking device, as shown in JFiguxe 29.
Get help when erecting long, heavy ladders.

Stepladders axre erected by spreading g
the legs and operating the loclking
spreader to keep the legs from folding,.
Be sure tue ladder is on level footing. FIGURLL 28, Single ladder

(SRR T R
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Care of Ladders

™ [
b,
Inspect ladders for defects and Hr i\l
discard them if any defect has |==asbii
developed. When it 1s necessary ' SAFETY LATCH
for you to carry a ladder, carry . LOCKING DEVICE

it over your shoulder with the

front end elevated, as shown in
Figuare 32. Do not drop it or

allow it to fall, as the impact will L%
weaken it. Store the ladder horizon- AF
tally on hangers to prevent sagging, ik
as shown in Figure 33. Do not store i
near heat or expose it to the weather
elements.

Ladder Safety

Some safety precautions that you
must observe when using a ladder are
as follows:

a. Always inspect a ladder
before using it.

b. Before climbing the ladder, FIGURE 29. IExtension Ladder
be sure that both rails rest on
solid footing.

c. Equip the rails with safety

shoes, as shown in Figure 34. This is

especially necessary when you use the

ladder on surfaces that could permit

the ladder to slip. LOCKING

SPREADER

d. Under no circumstances use 4

stepladders as substitutes for workstands. y

e. When ascending or descending a
ladder, face the ladder and hold on to
each side rail.

STEEL ; )
RODS

BRACES

f. When the security of a ladder }
is endangered by other activities, rope
off the-area around it, fasten it securely, ;
and assign a man to steady the bottam. con-os2

g. When you use a ladder in front
of a door, lock it or block off the
dour and route persormel to another exit. FIGURE 30. Stepladder
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h. Never leave a ladder unattended
for any length of time while it is WALL OF STRUCTURE
erected-take it down and lay it on the
ground.

i. When working on a ladder stand
no higher than the third rung from the
top and do not attempt to reach beyond
a normal arm's length.

j. 1If you need help to do the work,
have your helper get another ladder --
don't allow anyone on the ladder with

yOouL.

k. Never climb a ladder while using
both hands to hold material; at least
one hand must be used on the ladder while
climbing or descending it.

1
1
!

-

HEIGHT OF REACH OF LADDER

1. Never place either the top or
the bottom of a ladder against unstable

IRREARERRRRRRRRRRRERR R

material . - [
GROUND ]
It is importamt for the mason to T TR Ty~ L~
know safety precautions while performit ' 71/ LENGTH,
the duties of his job. Many accidents | OF LADDER
are prevented by a workman knowing safe e

and unsafe practices.

FIGURE 31. A Properly Placed Ladder

FIGURE 32. Carrying a Ladder
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FIGURE 33. Storing a Ladder

FIGURE 34. Ladder safety shoes
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POSSIBLE EFFECTS OF NOT LIFTING CORRECILY

ing the correct lifting procedures is essential if you expect to have a
long and health military or civilien career. As a mason you will be required
to 1lift many objects of different weights and sizes. If safe lifting procedures
are not followed you rm a high risk of bodily injury to the extent of being
crippled for life. Same of the possible effects of improper lifting are:

amage to the spinal colum and nerve endings, crushed fingers or feet, or

CORRECT LIFTING PROCEDURES

AFR 69-8, provides guidance on handling of materials. The physical differences
between workers makes it impractical to set a safe weight lifting limit.
Overall physical condition, period of constant lifting, lift height, the distance
loads are to be carried, frequency of lifting and carrying heavy loads, and
the size and shape of the loads are factors to be considereu when establishing
your own safe weight 1ifting limit. Before attempting to lift any object, you
should first inspect it for size and weight, and then for grease or any other
substance that could cause you to lose your grasp or footing and slip. Objects
that are too heavy or cumbersome for one person to 1ift and handle should be
lifted by two people. When lifting you should insure that your footing is secure;
then grasp the object in such a mammer that it can be held even if it should
become unbalanced. If at all possible you should begin to lift an object from
a squatting position as illustrated in Figure 35 with your back nearly straight
and using your legs as the primary lifting force. When available, you should
use a mechanical device to 1ift loads that require excessive exertion. Proper
plaming when placing materials on the job site will avoid the needless lifting
and re-handling of the materials at a later time. ‘ v? KEEP

v N

L‘_VT

THIS LINE
NEARLY
VLRTICAL

TN
¥ \

FIGURE 35. Correct Lifting
Position
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LT THIS WAY

-

Cheek wetght and sige.

A mtky, awkward toad can
cauge more slrain than a
compact heavier one.

a8

Plant your feet firmly, well
apart, and squat down.

(24

Watch aut for sharp edges.
Get a good grip.

4. Keep your back as straight as
you can. Lift slowly (don't

jerk) by pushing up with your
legs.

5. Don't twist your body with the
load. Shift your feet.

FIGURE 36. Lift This Way

Lifting and setting down are the first and last movements performed in
handling materials. When done by hand, it is during these movements that
most body muscle strains occur. It is important that a mason gogs1dex' the
following basic techniques so as to reduce the possibility of injury as
also illustrated in Figure 36.

a. Consider the size, weight and shape of the object to be carried.
Do not lift more than you can handle comfortably. If necessary, get help.

b. Set feet solidly with one foot slightly.ahead of the other for increased
stability. Place the feet far enough apart to give good balance.

c. Get as close to the load as possible. Crouch or squat over the
load, bending your legs about 90° at the knees.

d. Keep the back as straight as possible. It need not be vertical, but
it should not be arched. Bend at the hips, not the middle of the back.

e. Grip the object firmly. Maintain the grip while lifting and
carrying.

f. Straighten the legs to lift the object and at the same time, bring
the back to a vertical position.

g. Never carry a load that you cammot see over or around. Make sure the
path of travel is clear.

Setting down an object requires just the reverse procedure.
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WORK AREA HAZARDS

Shop and work area floors stould be kept clean and clear of any objects
which could cause persamel to slip or stumble.

All cutting tools should be kept sharp and in good condition at all times.
Any defective tool should be immediately repaired or replaced. Be sure to

wear protective clothing when working with potentially hazardous tools or
equipment.

Make sure that your work area is well ventilated to avoid breathing
hazardous fumes or dust. A respirator should be worn if necessary.

Your work area or shop should be adequately lighted to work safely. Good
lighting is important to safety in all shops.

Be sure to remove all jewelry before doing a job. Rings, watche~, bracelets,
and necklaces are a very potential safety hazard when working with any type of
tools or equipment.

At no time will horseplay be tolerated in any shop or work area.
Carelessness is the biggest cause of accidents in the Air Force today.

AFR 127-2 describes the USAF Mishap Prevention Program. The importance
of hazard reports carmot be overemphasized. This system provides direct
contact between the person observing a hazard and responsible officials. It
formalizes safety problems so they can be investigated and solved. Difficulties
that sometimes occur and that should be avoided in administration of a hazard
reporting program are:

a. Failure to follow up. Follow up action will be taken to assure that
all corrective actions are campleted on a valid report.

b. Failure to publicize the system and make forms available to operators.

c. Failure to evaluate a report on its merits. Whether or not a report
is valid, the evaluator must remember that the originator submitted the
report in the belief that a hazard existed.

ELECTRICAL HAZARDS AND PRECAUTIONS
The apprentice mason will use a wide variety of tools and equipment
which are powered by electricity because of their cornvenience, speed, and
their efficiency. However, hecause of their source of power, they are hazardous

to operate unless you know how to safeguard against the hazards. The main hazards
are from fire, improper groundings and cord abuse.
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Electrically powered handtools are a potential source of ignition for
a fire if used near flammable materials or in explosive atmospheres, unless
they are of the explosion proof type. You must be continuously aware of
this hazard as you work in different areas that may have an explosive atmos-
phere due to a concentration of flammables. All electric tools will be
equipped with a (polarized) grounding plug and a three-wire cord containing
a grounding conductor. When using an electric tool requiring the use of an
extension cord it should also have three wires and be equipped with polarized
plugs. When plugging in the power tool or extension cord be sure that the
receptacle is also grounded. Double insulated tools are self graunding and
do not contain the third grounding wire. They should not be altered to have
a polarized plug. If a short develops in a tool with a polarized plug or is
double insulated and the cord is commected into a grounded receptacle, you
will be safe as illustrated in Figure 37. Figure 38 illustrates an electric
drill with a three-wire plug and cord. It is also important to protect the
cord on your power equipment. The conductors in the cord, the insulation on
the cord, and the plugs must be protected to provide for the safe operation
of the power tool. Scraping, kinking or stretching, as well as exposure to
grease and oil will damage power tool cords or extension cords. The polarized
plugs should be heavy duty plugs that clamp to the cord. Double insulated
plugs are molded plastic which is molded to the wire to prevent detachment
and to safeguard the worker.

The wide use of electric power tools is evidence of their work value;
however, they must be used properly because they may cause severe injuries
if improperly used. The following is a list of precautions to take while
using electrically powered tools:

a. Inspect the powexr tool, especially the external wiring before you
use it. Check for broken plugs, frayed, broken or cracked wiring.

b. Use safety glasses, goggles or face shields where chips or dust
could fly or tools could break.

c. Do not wear jewelry when operating electric power equipment.

d. Do not wear loose gloves or loose clothing while using rotating
power tools or equipment.

e. Change accessories with the power off and the cord unplugged.
If a guard was removed be sure to replace the guard before starting the
tool again.

£. Do not jerk the tool cord or extension cords from tne receptacle
to unplug them, this will in time damage the cord or cause the cormections
in the plug to become loose.

g. Use rubber mats when any moisture may be present under your footing,
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ACID SAFETY

In the masonry field, it is sometimes necessary to work with variocus
types of acids. Acid is safe to work with as long as you wear the protective
devices as described in AFOSH Standard 127-31, Personal Protective Clothing
and Equipment. These protective devices consist of protective chemical
goggles or full face shields, rubber acid suits, aprons, sleeve's, and gloves,
and acid resistant safety shoes or rubber lmee, hip or thigh (safety cap)
boots, also at certain times respirators.

Since you may be 'working with acid, a potential safety hazard does
exist. There is the possibility of be burned as well as the fumes created
fram the acid. Bumms are injuries to body tissues caused by heat, radiation,
electricity, or chemicals. The last of which concerns you in the masonry
field, and the effects are many and varied. Burns can cause body disfigurement
loss of body function and the possibility of loss of life. The after effects
left from a burn depends upon the type, duration, and intensity of the
caustic (burning) agent. Any burn involving more than 20 percent of the body
surface endangers life. All burns are serious, but facial burns are extremely
dangerous because they are usually accampanied by injury to the eyes and the
respiratory tract. When working in a confined area with acid be sure to have
adequate ventilation and use a respirator. It is extremely important that
the acid be added to the water and not vice versa. This will prevent the acid
from splashing up and chancing to burn you.

EMERGENCY TREATMENT FOR ACID SPILLS

Acid spills should be handled with care to avoid damage to property or
personal injury. If you should happen to spill some acid, immediately flood
the area with water. Do not spray the area in a mamner which could cause the
acid to spread or splash. Water is a natural diluting agent for acid and will
stop the action of the acid. For an acid spill or splash that comes in contact
with the skin, flush immediately with a mixture of 20% sodium bicarbonate
(baking soda) and water, and get medical attention immediately. If sodium
bicarbonate is not available flush with water for 15 minutes and get medical
attention immediately. If acid is splashed into the eyes, flush immediately
with water for 15 minutes and get medical attention.
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MAINTENANCE OF TOOLS AND EQUIPMENT
OBJECTIVE

Working as a member of a team, using instructions and checklists, and
exercising safety precautions, perform preoperational inspections, and
adjustments or repairs on masonry tools and equipment, with instructor assistance.

Working as a member of a team, using instructions and checklists, and
exercising safety precautions, select, clean, sharpen, lubricate or maintain
masonry tools and equipment. Limited instructor assistance may be provided.

INTRODUCTION

Tools and equipment are a specialist's best friend, for without them he
would be helpless. Regardless of whether you are assigned stateside or
overseas, you must 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 knowledge 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.

INFORMATTION

Assignment: (Day 1). Read and study chapter 6, Tools, Equipment and
Safety, pages 69-76, in your textbook, Modern Masonr Usmg a separate

sheet of paper amswer questions 1 thru 21 listed on page 78 of your textbook.
Do not write in the textbook.

To make this study guide easier to understand, it is divided into two
sections.

® TOOLS
® EQUIPMENT

This study guide covers a very small amount of the information that is
available on this subject; therefore, it is recommended that you read and
study the references that will be on file in your Civil Engineering shop
when you arrive at your new Base of assigmment.

Few words have as many meanings as the word ''tools'. Each workman has
certain tools which he uses in his work. These tools cover a range from such
conrmon things as screwdrivers and hammers to such uncammon * ings as ''sky hooks"
and ''catheads'. In this text, only those tools you will be .sing in your
career field w111 be listed and discussed since these will be the most important
to you.
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Volumes have been written on the proper use of handtools but the feeling
still persists that they are so s:mple that no one need bother to point out
the right and the wrong ways of using them. This study guide outlines the
care, handling, and use of basic handtools for your guidance and information.
The follcw:mg suggestions shauld help you in your carveer as a Masonry Specialist.

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.

The checklist of a good mechanic looks like this:

1. Keep tools as clean as 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
replace all broken tools pramptly.

5. Make an inventory of tools after each job to prevent leaving tools
on the job.

6. Keep junk and umecessary tools ocut of toolboxes.

7. Keep tool boxes securely locked and in a safe place when not in use.

TOOLS
Levels

Levels are used for checking plumb (vertical) and level (horlzontal)
aligrment. They are usually made of wood, alumimum or magnesium. Levels
are available in many different sizes to fit specific needs.

The masons level is the most delicate tool that a mason uses. A mason’s
level (Figure 39) is used for both guiding and testing when bringing work to
a horizontal, or vertical position. The level has a long body of wood or
metal, usually 4 feet long, which has a built-in glass tube on its side and
near the end. Each tube contains a non-freezing liquid with a small air
bubble within the tube. The side and end tubes are at right angles to each
other. When the bubble of the side tube is centered with the hairline, the
level is horizontal; and when you center the bubble of the end tube with the
hairline, the lewvel is vertical. By holding the level against a surface to
be checked, it can be determined whether the surface is level or plumb. Levels
should be lumg up when not in use.
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FIGURE 39. Mason's Level

A line level, Figure 47, is about 3 inches in length and normally made
of very light material such as thin alumium. It has a hook at each end to
hold it on a line. It is used for leveling a string line when laying founda-
ticrs, determining ground grade and similar work, A line level has only ome
bubble tube. To use a line level hang it on a tight line placed at the desired
points. Position the level at the midpoint of the line, and adjust the erd
of the line until the bubble is centered. Before using a level, check the

condition of the level, especlally the bubble tube and glass cover. Always
clean the level after using.

1

3 INCHES — V]

FIGURE 40. Line Level
Measuring Tools

Measuring tools for the mason includes rules and tapes. Measuring must be
done accurately because the final outcome of any project is affected by the
measurement of each of its parts. Measuring is accomplished by laying ocut the

rule or tape from the starting point and measuring the required distance called
for by the plan.
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The folding valo, P 50 0 .
particularly wheve i s novessoo vorr Pl e o 0 Do viodd, sich ass
measuring across an opondiyy. Yol it conoare kil mrde of wood,  al though
they may be metal. They are avallable in lepgths up to 8 tfeet. The 6 foot
Folding rule is a standard tool uscd by a nason. ‘They are made of sections
that are hinged on a concealed joint or rivet, and fold in a zig-zag pattern.
They are usually marked in feet, and inches and graduated to 1/16".
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FIGURE 41. Folding Rule

The flexible steel tape is marked off in feet and inches and graduated
to 1/16". The flexible steel tape is housed in a metal casing with a spring
attachment, which retracts it iato the casing. This rype of rule is desirable
because of its conpactmess and suitability for taking inside measurcments.
Figure 42 illustrates one type of flexible steel tape.

FIGURE 42. Steel Tape

The folding rule should be handled carefully and folded when not in use.
The metal hinges should ke lightly oiled. Always be careful not to bend a

steel tape. If the tape becomes wet, dry with cloth and lightly oil before
rewinding.
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Hanmers

The claw hammer, Figure 43, is used for driving and pulling nails, and
for driving items such as wedges, brads, and dowels. The face of the hammer
is bell shaped to help keep the outer edges of the face fram denting the worl.
Thes claw v bead Lo onade of mdld steel.  The handle may be wood, steel or

[iberglass. These hammers are available in several sizes including 13, 16, and
20 ounce sizes.

FIGURE 43. Claw Hammer

The sledge hammer, Figure 44, is a general purpose tool for heavy pourding.
It is used for such work as driving heavy spikes, drift bolts, metal timber
wedges, rock drills, metal stakes and for breaking stones and concrete. Sledges
are available in sizes from 2 to 20 pounds and with long or short handles

FIGURE 44. Sledge Hammer

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.
The flat head can be used to drive nails, strike chisels and break masonry. The

chisel end is used to trim masonry. The brick hammer has a steel head with a steel
or wooden handle. Figure 45 shows a brick hammer.

FIGURE 45. Brick Hammer

37

84




A tile hammer looks like a brick hammer, but it is nuch lighter in weight.
It weight only 3% omces. It has both a cutting blade and a square peen for

“or-cutting tile. It is also used for cutting holes in tile. Figure 46
shows a tile hamner.

FIGURE 46. Tile Hammer

When using any type of hammer, use only the face for striking an object.
Before using a hammer, check the general condition and for a loose or broken

handle. After using, remove dirt from the hammer and retum it to the storage
area.

Chisels

Different types of chisels are made for different kinds of naterials and
jobs. Chisels are made of a good grade of tool steel, hardened at the point
and normally sharpened to a cutting edge at one end. In most uses they are
driven by a hammer., They will cut wood, metal, or concrete. Masons use
several different: types and sizes in their wor:. The main chisels used by
masons are cold c.isels, woodworkers chisels, uvrick sets, and blocking chisels.
Best results will e obtained if the proper type of chisel is selected for
the job to be done.

Cold chisels are available in many sizes and types. The main types of
cold chisels that are used by masons are: the diamond point, round mose, cape,
and flat. See Figure 47. A flat chisel is used for cutting sheet metal or
chipping cancrete. A cape chisel is used for cutting grooves, slots, keyways,
or cutt surfaces where a flat chisel is too wide. Use a round nose chisel
to cut concave joints and a diamond point chisel to cut V-joints.

. - -~ _ X . ro -
oy " R v | 4 .J.’. A ‘}.‘
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FIGURE 47. Cold chisels
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Woodworkers chisels are steel tools firted with a wooden or plastic handle.
They are designed to cut and shape wood. Some are made for hand use only,
while others may be driven with a wooden mallet. A commonly used type is shown
in Figure 48.

FIGURE 48. Woodworkers Chisel

A brick set, Figure 49, is an all metal type of chisel that is used to
cut brick. The cutting edge of the brick set is very blunt. A brick hammer
is normally used to strike the brick set; however, a standard heavy-duty
hammer may be used.

FIGURE 49. Brick Set

A blocking chisel, Figure 50, is a type of chisel that is used to cut
concrete block. It is an all metal chisel that is made in a variety of sizes

and shapes.
[==:
-

FIGURE 50. Blocking Chisel

Chisels, like all cutting tools, must be sharp to give satisfactory service.
Sharpening is usually done on an ordinary coarse grinding wheel. The blows of
a hanmmer will eventually cause the blunt end of a chisel to spread out umtil it
resembles a mushroom. When this occurs, the end should be ground back to its
original shape. When storing chisels apply a light coat of oil and protect the
cutting edge from nicks or other damage.
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Trowels

A trowel is the mason's principle working tool. A trowel is a flat steel
tool, that i3 made in various sizes and shapes. They are used to spread and
smooth plaster, mortar, and cement. There are 3 parts to a trowel: the blade,
handle, and the mounting. A mason will use a number of special purpose trowels;
however, his main trowels are the cement masons trowel and the brick trowel.

A cement trowel, Figure 51, has a flat rectangular blade approximately 4
inches wide and 14 inches long. It is used in concrete work for leveling,
smoothing and pushing wet concrete mix into place.

FIGURE 51. Cement Trowel

Brick trowels, Figure 52, are the most important tool in brick masonry.
It is used to scoop and spread mortar in laying bricks, stones and similar
material. The handle is sometimes used to tap the materials into place.

PHILADELPHIA LONDON LONDON
MEDIUM HEEL NARROW MEEL WIDE HFF!

FIGURE 52. Brick lyowels

Trowels should be checked for rust on the blade and for damaged or loose
handles. "Always clean the trowel after use. If the trowel will not be used
again for several days it should be wiped with a clean oily cloth.

Edgers

Edgers are special purpose type trowels that are used to round off and
smooth the edge of concrete slabs. This gives the edge a more pleasing appearance
and also reduces the chance of the edge breaking off. Edgers are available in
many shapes and sizes for both inside and outside corners. An outside corner
edge is -shown in Figure 53.

“'f
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FIGURE 53. Edger

Edgers should be checked for damage and loose handles before use. After
use, they should be cleaned and returned to the storage area.

Groovers

A groover, Figure 54, is a tool used to cut joints in fresh concrete.
Groovers are also called concrete jointers. They have handles, mounting and
blades similar to trowels, except that groovers have a ridge in the center to
form a groove. Groovers are usually about 6 inches long, but are available

in various sizes. Groovers should be checked for rust, cleanliness and loose
handles. Always clean groovers after use.

Jointers

Jointers, see Figure 55, are tools used to finish the surface of mortar
joints. They are also called joint tools or finishing tools. They are cammonly

used in brick and block work. Jointers are flat sie-l cols that are usually

forged rods or stamped metal. Vertical jointers ao: cue picce, stamped, all
metal tools. Horizontal jointers have longer metal wumers and wooden handles.

They are used to finish long horizontal joints and are also called sled rummers
or joint rummers.

FIGURE 55. Jointers
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Check jointers for rust and loose or damaged handles. Clean jointers after use.

Joint Rakers

A joint raker is a tool designed to produce a raked masonry joint. This
is done by raking ocut the masonry in a brick or block joint while the mortar
is still green. The 2 main types of joint rakers are the plain joint and the
skate wheel. A plain joint raker is similar to a vertical jointer. A skate
wheel joint raker looks similar to 2 skate wheels with a handle. Joint rakers
should be checked for damage and rust and cleaned after each use. Check the
wheels of the skate wheel type for security and freedom of movement.

Darbies

A darby is a long, flat tool used by masons to level the surface of plaster
or float the surface of a concrete slab. It is a rectangular piece of wood,
aluminum, or magnesium. They are about 3 to 4 inches wide, 30 to 80 inches
long, and have a raised handle on one side. A metal darby is shown in Figure 56.
Darbies should be checked for condition and cleaned after use.

FIGURE 56. Darby
Brick Tongs

Brick tongs are devices made to assist the mason in handling bricks.
They consist of a brick holding mechanism and a handle. They can hold about
10 bricks without breaking or chipping them. Brick tongs are adjustable for
various sizes of bricks. They should be checked for cleanliness and the
adjuster and lock mut checked for proper operation.

Floats

Floats are tools used in finishing concrete or plaster. Hand floats,
Figure 57, are made of wood, aluminum, magnesium, cork or molded rubber and
range in size from about 10 to 18 inches long. Hand floats have a handle
attached and are used on smaller concrete slabs where you can reach the entire
area.
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FIGURE 57. Hand Float

A bull float, Figure 58, is a large type float with a long handle for
use on large areas. Bull floats may be made of wood or metal. Redwood or
cypress is normally used for the wooden type. Metal ones are made of
aluminum or magnesium. Metal floats give a smoother surface than wooden ones.
Bull floats are usually about 8 inches wide and vary from about 42 to 60 inches
long. Some have removable handles that range up to 16 feet long. Bull floats

are used to float cut large slabs of concrete and are sometimes used in place
of a darby.

FIGURE 58. Rull Float

Floats should be checked for condition and security of the handle before
usc. Check the extensions and lock of metal bull floats for condition and
operation. Always clean floats after using.

Tamper

There are several types of concrete tampers. As a mason you will mostly
use a type of hand tamper. Probably the most common type of hand tamper is
one with a flat, perforated face and a large U shaped handle. See Figure 59.
This type of concrete tamper is commonly called a jitterbug. Tampers are used
to compact the concrete into a dense mass. They are especially used on flatwork
with low-slump concrete that is stiff and hard to work.
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FIGURE 59. Jitterbug

Tampers are checked for loose parts and general overall conditions. Always
clean tampers after use.

Line Holders and Lines

A mason's line is strong line normally made of nylon or dacron that is used
to maintain work level and in aligmment. Lines are usually white, yellow or
green in color and are available in lengths from 100 feet to 1000 feet. Masons
lines are used in brick and block work. Lines are held in place with line holders.
The line holders used to secure the line at the corners are called corner block.
See Figure 60.
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FIGURE 60. Line and Line Holders

When the distance between cormers is long, an intermediate line support
called a twig is used. The twig may be held in position with a brick bat as
shown in Figure 61.
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) BAT

FIGURE 61. Twig

Lines should be checked for fraying. Line holders should be clesned after using.
Plumb Bob

A plumb bob is made of metal and has a screw-type cap with a hole in the
center. A string or plumb line is inserted through the hole and fastened
inside. The bottom end has a point in direct line with the hole in the cap,
as shown in Figure 62. The string is absolutely perpendicular to the horizontal
when the plumb bob is suspended on it. It can be used for the same purpose as

the plumb glass on a level; however, the plumb bob is not accurate when used
in the wind.

FIGURE 62. Plumb Bob

Saws

There are two types of saws with which you wi'! be working. One type iec
the handsaw, and the other tvpe is the hacksaw.
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Handsaws are used to cut wood for making forms and for cutting plywood
backing for tile. There are two types of hardsaws, the ripsaw and the crosscut.
The ripsaw 1s used for cutting with the grain of the wood. Ripsaws have 5 to
7 points per inch and have teeth that are shaped and filed to cut like chisels.
The crosscut saw is used for cutting acro:.s the grain of the wood. Crosscut
saws have 8 to 11 points per inch and have teeth that are shaped and filed
to cut like knives. See Figure 63. *

i I

RIP SAW . CROSS CUT sSAw -

FIGURE 63. The Two Kinds of Handsaws

Hacksaws are made in different shapes and sizes, depending upon the
purpose for which they are to be used. Hacksaws may have a rigid frame in
which only one length of blade will fit, or they may have adjustable frames
that will hold blades fram 8 to 16 inches long.

Hacksaw blades are made of high-grade steel, hardened and tempered.
They are placed in the frame with the teeth pointing forward. Hacksaw blades
may have 14, 18, 24, or 32 teeth per inch. Blades that have few teeth per
inch are called coarse blades. Those with a large number of teeth per inch
are fine tooth blades. The 18-tooth blade is used for most sawing jobs except
thin metal such as sheets or tubing which is sawed with a 24 or 32-tooth blade.

The hacksaw should be held firmly to prevent the blade from ''chattering'
and twisting. A slight pressure should be applied on the forward (cutting)
stroke. It must also be held at such an angle that at least two teeth will
be cutting at all times (See Figure 64). The pressure on the cut stroke should
be released and the blade drawn straight back. After the first few starting
strokes, the length of the strokes should be as long as the hacksaw frame will
permit, and no pressure appiied on the backstroke. Speed should be held down
to 40 to 50 strokes per mirmite, and never be more than 60 per minute. Just
before the cut is finished pressure should be relieved from the hacksaw and the
rapidity of strokes decreased. When you need to saw thin sheet metal, clamp
it in a vise between two pieces of wood.
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A, WRONG B. RIGHT
TOO GREAT PRESSURE CORRECT PRESSURE

BLADE BREAKS BLADE CUTS ON STROKE
: TC-08SA

FIGURE 64. Correct Use of Hacksaw

Saws should be kept sharp and in good working condition. Check the
handle for security and tighten if necessary. The blade should be lightly
oiled and stored in a dry place. If rust appears on the blade, remove with
fine crocus cloth and re-oil.

Screwdrivers

The common screwdriver has a flat blade, the faces of the blade being
2 .st parallel at the point.

Screwdrivers are usually identified by size zccording to the combined
length of the shank and blade (see Figure 65). Measure the screwdriver from
the base of the handle to the tip of the blade. This gives the screwdriver
size. Common sizes are 3", 4", 5", 6', 8", 10", and 12".

When using a screwdriver, pressure should be exerted straight dowr. on
the handle as shown in Figure 66. When selecting a screwdriver for use,
select the largest blade that will fit the screw slot.

Too much emphasis camnot be placed on selecting a screwdriver that fits
the screw slot. Figure 67 will aid you in selecting the correct size screwdriver.
A screwdriver of the correct size for the screw slot will preévent marking of
the blade tip or breaking or bending the tip and reduce the force required to
keep the screwdriver in the slot in addition to preventing damage to the screw
slot. Remember, there is a properly sized screwdriver for every job.

HANDLE

FIGURE 65. Six-Inch Camon Screwdriver
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CORRECT BLADE TOO

SIZE BLADE SMALL
A. WRONG B. RIGHT
FIGURE 66. Exert Pressure Downward FIGURE 67. Blade Size

Another type of screwdriver that you will need to use to adjust equipment
is the cross point,

The cross point screwdriver has a blade that forms a cross. There are
two kinds of cross point screwdrivers, the Phillips and the Reed and Prince.
The Phillips has a blade that tapers to a blunt point. The Reed and Prince
has a blade that tapers to a sharp point.

Figure 68 shows the two types of cross point screwdrivers.

M
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FIGURE 68, Cross-point screwdrivers
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Screwdrivers should be kept cleaned and in working condition. The
blade of the screwdriver should be ground so that the tip is square. The
tip should be thimmed on each side and the sides of the tip ground alike
in shape and angle.

Repair of a screwdriver handle is difficult. Usually handles will be
replaced, but rough handles can be smoothed with a wood rasp and sandpaper.

Files

Files are tools that are used for cutting and smoothing or removing small
amounts of metal. Files are available in many shapes and sizes. Files are

one-piece metal tools and consist of the following parts: tang, heel, face,edge.
and point. See Figure 69. 5

TANG

FICURE 69. Parts of a File

Files are made with single-cut or double-cut teeth. Single-cut files
have only one set of teeth in parallel rows. Double-cut files have two sets
of teeth cut at an angle to each other, forming diamond-shaped teetn. These
diamond-shaped teeth cut faster than single-cut files, See Figure 70.
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SINGLE-CUT FILE DOUBLE- CUT FILE

r—TANG—Or— LENGTH OF FILE-——‘I

FIGURE 70. Types of Files

The cutting teeth of a file are usually on the face and edge. There are
some files however, that do not have teeth on their edge.

The names of files depend upon their shape, size and type of cut. Some
cross-section views of files are shown in Figure 71.

— | ‘“

MILL FLAT TC-o9s

HALF-ROUND ROUND
SQUARE TRIANGULAR

FIGURE 71. File Shapes

There are many sizes of files available for use. The size of a file is
the length from the point to the heel. See Figure 72.
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POINT

FIGURE 72. File Size

If a file is not cutting p» _perly, it should be cleaned with a file
card, pick or soft metal cleaning pin, and a brush. The soft metal cleaning
pin, a small pointed wire instrument often furnished with a file card, is
for cleaning out the individual cuts in the file that are clogged too tightly
with metal to clean with the file card. When cleaning a file lay it flat on
the bench and draw the file card brush back and forth across it parallel with
the cuts. Finish by brushing the file lengtlwise. Be sure to always use a
handle with any type of file. When filing use a light even pressure and stroke
across the materijal. Using excessive pressure may cause personal injury and
will cause clogging and stripping of the teeth. Figure 73 shows a file card
and proper method of use. ; o

PICK

SLOT FOR PICK
FIGURE 73. File Cleaning
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Wrenches

Solid nonadjustable wrenches with openings in each end are callied open
end wrenches. They are used to loosen or tighten the size nut stamped on
the end of the wrench.

The size of the openings between the jaws determines the size of the

wrench (see Figure 74). This means the distance across the flats and not
the bolt diameter.

As you look at the c—en end wrenches notice that the head and openings
are at a l5-degree angle to the shank. This offset makes .~ .si~r to work
in close quarters.

150

7/16-»‘ Ti-0nR28

IGURE /4. 7/16" Open End Wrench

An elementary trick is that of ''flopping'' the wrench afi.r every stroke --

ing it so the other face is down and the angle of the head is reversed to
fit the next two flats of the hex nut. (See Figure 75). This makes it much
easier to loosen or tighten a nut. Be sure the wrench fits the nut. A wrench

that is too large will round off the mut. Always pull on the wrench, never
push it.

Vo N |

FIGURE 75. Use of Open Fnd Wrench
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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 Figure 76). The size of the wrench is determined by
the length of the handle. Always remember to close the jaws tightly against
the mut or bolt before starting work. If this is not done, the mut or bolt
will be damaged by the jaws.

FIGURE 76. Adjustable Jaw Wrench

Wrenches should be cleaned after use. Coat mcving parts of wrenches
with a light coat of oil. Store wrenches in the tool roam or designated area.
Do not use broken tools, they can be a safety hazard.

Pliers

The word PLIERS is a plural name for a single tool. Pliers are made
in many styles and sizes and are used to perform many different operations.
There is a definite field of usefuiness for pliers, but they are emphatically
not a subsci ite for a wrench. Pliers are used for holding and gripping small

articles im -‘ruations where it may be inconvenient or impossible to use hands.
Slip-joint pliers, also called combination pliers (Figure =~ are pliers

with straight, serrated (grooved) jaws, and the screw or pivot with which

jaws are fastened together may be moved to either of two positions, in order

to grasp small - or large - sized objects better. They are a general purpose
holding tool that is most often used for gripping and bending wire.

A

‘\_f

FIGURE 77. Slip-joint Pliers
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To spread the jaws of slip-joint pliers, first spread the end of the
handles apart as far as possible. The slip-joint, or pivot, will now move

to the open position. To close, again spread the handles as far as possible,
then push the joint back into the closed position.

Diagonal cutting pliers (Figure 78) are used for cutting small, light
material, such as wire, nails and cotter pins in areas which are inaccessible
to the larger cutting tools. Also, since they are designed for cutting only,
larger objects can be cut than with the slip-joint pliers.

As the cutting edges are diagonally offset approximately 15 degrees,
diagonal pliers are adapted to cutting small objects flush with a surface.
The irmmer jaw surface is a diagonal straight cutting edge. Diagonal pliers
should never be used to hold objects because they exert a greater shearing
force than other types of pliers of a similar size. The sizes of the diagonal
cutting pliers are designated by the overall length of the pliers.

FIGURE 78. Diagonal Cutting Pliers

The long nose pliers shown in Figure 79 are used for holding small objects.
They also have cutting jaws for cutting small, light material. Long nose pliers

make it possible to bend or form wire and light metal into a variety of shapes
or to work in close spaces.

FIGURE 79. Long Nose Pliers

Tile nipper pliers are a type of end cutting pliers that are used to trim
ceramic tile. Tile nippers may have replaceable jaws or be of one piece

construction. For continual heavy duty work, nippers can be obtained with
carbide jaw tips.
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Tile nippers are used to '‘nibble'' away small bits of ceramic tile to
allow the tile to fit smoothly around pipes and other items. A typical pair
of tile nipper pliers is shown in Figure 80.

FIGURE 80. Tile Nipper Pliers

Pliers should be cleaned after use by washing off dirt and drying with
a cloth. Lightly oil the moving parts and store in designated area.

Allen Wrenches

Allen wrenches are merely six sided bars bent into the shape of an 'L".
They are used to turn intermal wrenching bolts and screws (see Figure 81).

\\\\u«w(e.

TJ=0828

FIGURE 81. Allen Wrench Applications

Remove dirt and grease from Allen wrenches after use. Dry with clean
cloth. Remove rust with crocus cloth. Apply light coat of oil to prevent rust.

Cutters

In the masonry field you will have to cut certain tvpr ~f rm=tals and
wire. Some of the tools you will use are the metal cutting shears, also called
snips, and the bolt cutters.

Shears are used for cutting light sheet metal up to 1/16 inch in thickness
and screen wire. Shears are available in many different sizes. Straight blade

shears are used for making straight cuts. Shears with curved blades are con-
venient for making curved cuts. See Figure 62.
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CURVED
BLADE
TINNER'S
SHEARS

STRAIGHT
BLADE
TINNER'S
SHEARS

FIGURE 82. Metal Cutting Shears

Bolt cutters (Figure 83) are giant shears with very short blades and
long handles. The handles are hinged at one end. The cutters are at the
ends of extensions which are jointed in such a way that the inside joint is
forced outwards when the handles are closed, thus forcing the cutting edges
together with great force. Bolt cutters are made in lengths of 18 tc 36
inches. The larger ones will cut mild steel bolts and rods up to 1/2 inch.
The material to be cut should be placed as far back in the jaws as possible.

FIGURE 83. Bolt Cutters

Never attempt to cut spring wire or other cempered metal with bolt cutters.

This will cause the jaws to be sprung or nicked. The hinges should be kept
well oiled at all times.

When using bolt cutters make sure your fingers are clear of the jaws
and hinges. Take care that the bolt head or piece of rod cut off does not
fly and injure you or someone else. If the cutters are brought together

Lpidly, sometimes a bolt-head or piece of rod hering cut off will fly some
T . uce. '

.U cutters are fairly heavy, ¢ .ake suire that they are stored in a
sare place vhere they will not fall and injure someone.

Shears and bolt cutters should be cleaned after use.

They must be kept
sharpened and the moving joints lightly oiled.
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Framing Square

In construction work, especially in house framing and building layout,
the framing square is an invaluable tool. The framing square is used in
checking the squareness of building materials and the squaring or angling
of a mark placed on the building material. Mich could be written on the
framing square because of its many uses. The mason will use the framing
square also when setting forms.

The framing square is also called a rafter square, a steel square, or
a carpenter's square. They are available in steel, alumirmum or alloy.

Figure 84 illustrates the framing square znd its principle parts. The
body of the square is the wider and longer member; the t is the shorter
and narrower member. The face is the side visible both on the body and the
tongue vhen the square is held with the tongue in the right hand and the body
pointing to the left. The face is also identified as the side with the
marufacturer's name on it.

The square most generally used is the one with an 18-inch tongue and
24-inch body.

The framing square is a versatile tool and can be used for many tasks.

As you progress in this course, you will become familiar with the framing
square and will have an opportunity to study its various uses in more detail.
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When not in use, lay the square on a flat surface only. Clean squares
after use by wiping off dirt and moisture with a cloth. Apply a light
of oil to prevent rust. Check squares for rust and warping.

EQUIPMENT
Concrete Mixer

Although much of the concrete we use is bought locally, and delivered by
ready-mix concrete trucks, there are many cases where mix is not available
or is impractical. In these cases concrete will be mixed on the job. Mechanical
concrete mixers are best suited for mixing at the job site. There are many
types of concrete mixers. Some are stationary but more are mounted on trailer
wheels. Concrete mixers are available in many sizes ranging from 1/2 cubic
foot up to as much as 7 cubic yards.

Concrete mixers are large drums with fins or blades inside. See Figure 85.
The drum rotates and the blades stir the contents. They are mounted to permit
tilting for loadicyg and unloading. The drums are rotated by an electric or
gasoline engine.

When operating a concrete rixer you should be familiar with the manufacturer's
recamendatiocns for use and maximum load and comply with them.

1. HAND WHEEL AND 5. SKIP LOADER

SKIP SHAFT OR HOPPER
2.WATER DIAL 6. MIXING DRUM
3. WATER DIAL ARM 7.DISCHARGE CHUTE
4 . WATER TANK 8 STABILIZING STAND

FIGURE 85. Concrete Mixer
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Clean the mixer daily when in use ar.d after each use, if used less than
a day. Wash the mixer with a water hose. Use wooden paddles to clean the
inside of the drum. Replace the drum blades if badly worn, or corncrete has
set in them. The drum can be cleaned by filling 1/2 full of aggregate and
operating for 5 minutes. Dump the aggregate and flush with water.

Concrete Saw

A concrete saw is a power tool designed for sawing concrete. The purpose
of sawing concrete may be to provide expansion joints, control cracking, or
to shape concrete. Concrete saws are available in many sizes and types ranging
from large wheel mounted units to small portable saws. A size commonly used
by the mason is a portable type similar in size and design to a chain saw.
It is equipped with a small gasoline engine and uses either the abrasive discs
or diamond tip blades.

Safety precautions must always be observed when operating a concrete saw.
Always wear goggzles when operating a saw and if working in a confined area a
breathing mask is required. Removing jewelry, holding saw with both hands, and
maintaining steady footing are other safety requirements.

Before operating a saw, check for security of all parts, cleanliness,
general condition, and quantity of fuel and oil. Most small gasoline engine
concrete saws reguire clezaing of the air filter about every 1 vo 2 hours

of operation. After using the saw always clean it before returming it to the
storage area.

Mortar Mixer

A mortar mixer is a mechanical machine used for mixing mortar. They are
used by the block and brick layer to prepare mortar and by the plasterer to
mix plaster. The mortar or plaster mixer is similar to a concrete mixer;
however, they are usually smaller. Mixers may be powered by a gasoline engine
or an electric motor. They are made in many sizes. A typical size mixer, see
Figure 86, mixes about 4 cubic feet at a time. Most mixers have rotating
paddles enclosed in a drum-shaped container. The paddles of the mixers are
made of steel with a leading edge and an extension made of hard rubber which
can be replaced when worn. The purpose of the rubber blades is to keep the
drum clean. The engine and gears are enclosed and the mixing drum is campletely
covered by a safety guard. When mixing has been campleted, the drum can be tilted

and the mortar emptied into a wheelbarrow. Do not open the guard when the
machine is ruming.




Read the mamufacturer's instiructions and foilow them. Clean rhe machine
after each use and at the end of each day. Wash the bucket with a garden hose.
Mortar should never be allowed to harden in che mixer.

Tile Saw

The masmry saw is used to cut 1ile, block, stone, and brick to the exact
size required. A typical electric m or driven mascnry saw 1s shown in Figure 87.
Some of the main components of this saw are the frame, water pan, electric motor,
belts, blade, guards, coolant pumwp, and control switch. There are a variety of
blades that are available Lor *his saw. They range in size from about
6 to 10 inches in diameter, are about 1/8 inch thick. The blades are tipped
with hard material such as carbide or industrial diamonds. '

FIGURE 87. Masonry Saw

1f possible, order masonry material in the sizes required as masonry blades
are expensive and it is time consuming to cut a large amount of material. However,
you will need to use tbe masonry saw for special applications and when the correct
size material is not available. When masonry must be cut, the masonry saw provides
a faster and more accurate method than using a hammer and chisel.

Before operating the masonry saw, check all components for security of
mounting and the belt and blade assembly for frce operation. The pan should be

checked for water. The saw is a dingerous item to operate and the operator should
always wear goggles or a face shizld when using the saw.
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To operate the saw, plup, in the power cord, turn the switch to OM, and
turn the water supply to ON. Move the material slowly and smoothly through
the blade. After using turn the switches to OFF and clean the machine. Since
there are many types, manufacturers, and sizes of masonry saws, always follow
the manufacturer's instructions for operating the saw.

Electric Saws

Masons are required to cut lumber for forms. The use of an electric saw
makes this job easier and saves time.

Power woodworking saws range in size from small shop jigsaws to the huge
bandsaws used in sawmills to saw the largest trees into lumber. Of all the
types of mechanical saws, the members of the circular saw family are the most
widely used. A circular saw has a circular blade mounted on, and spun by, a
shaft called an arbor. Many modern saws have a motor-on-shaft drive, meaning
that the arbor and the motor shafi are the same machine part.

Like a camon handsaw, a circular saw blade can be a crosscut saw, usually
called a cutoff saw, or it can be a ripsaw. The teeth on these blades are similar
to those on the corresponding handsaws, and they cut on the same principle. A
third type of circular saw blade is called a combination, or miter saw blade,
and it can be used for either light crosscutting or ripping.

BENCH SAWS. A tilt-arbor bench saw is shown in Figure 88. Tt is called a
tilt arbor because, when you tilt the blade for cutting bevels, you tilt the
arbor only and the table, or bench, remains level. In earlier types of bench
saws, the blade and arbor were in a fixed position and the table was tilted. A
tilted table is dangerous in many ways, especially when heavy stock must be
pushed across it, so most modern bench saws are of the tilt-arbor type.

For ordinary ripping or cutting off, the distance the saw blade should
extend above the table top is 1/8 inch plus the thickness of the piece to be
sawed. The vertical position of the saw blade is controlled by the saw raising
handwheel shown in Figure 88. The angle of the saw blade is controlled by the
tilt handwheel. You must keep the guard in place except when its removal is
absolutely unavoidable.

RADTAL. ARMSAW. A radial armsaw is illustrated in Figure 89. The motor
and arbor pivot in a yoke arrangement and can be swung in any direction. A
yoke clamp handle holds the motor in the desired position. The yoke slides back
and forth along the carriage on the arm. The carriage can also be swung in any

direction. These arrangements make the radial armsaw adaptable to almost any
conceivable type of saw cutting.

To crosscut, or to make related machine operations across the grain of the
stock, the waterial is held ridigly on the table and the blade is pulled through
it. For ripping, the motor is rotated in the yoke so that the blade, or the line
of cut, is parallel to the front edge of the table. The material is moved along
the table and is fed into the blade for ripping. Here, the motor position is
stationary and the material is moved, much the same as on a bench saw.
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FIGURE &85.

- tench Saw
PORTABLE ELECTRIC CIRCULAR SAW . .. .e electric circular saw,

Figure 90, consists of a sturdv mot... .. . wusing which has a pistol-

grip handle and a circular saw »lowt » switch is built into the

handle. Sizes of these saws ruigc o - /2 horsepmier.

(1) This saw has an adjustabli.

~ -, ow tilting the base of the
saw for sawing in various .:: . .. uottom plate is flat and

wide enough to support the . .- ' wamber being cut. The circular
saw blade is covered by o - - . “hat opens when sawing, to
allow the cutting edge to - o suard is designed to snap
back autamatically whwn - imlcned.
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Rip Pointer _’5’ Rip Lock

Rip Scale ') Line Cord
“Off'' Button /Column
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Bevel Locating Pin

Space Boards

Bevel Scale

\Bevei Ciamp Handie

FIGURE 89. Radial Armsaw

(2) Saw blades for the electric circular saw range from 4 to 14 inches
in diameter, depending on the size of the motor. The blades are
available with teeth specifically designed for crosscutting or
ripping. There is also a blade with a combination of cutting and
raker teeth, for ripping, crosscutting, or mitering.

In using the electric circular saw, set the saw's guide to the correct
angle and depth of cut. Be sure the material to be sawed is steadied by its
own weight or is secured firmly by clamping or wedging. Press the switch
trigger in the handle to start the saw. The saw blade must be revolving at
full speed before it contacts the material's cutting surface. When cutting
(See Figure 91) apply firm pressure but do not force the saw. To change saw
blades, first discommect the power. Remove the blade by taking off the saw
clamp-screw and flange, using the wrench provided for this purpose (See Figure 90)
Install the new blade making certain the teeth are in the proper cutting direction

(pointing upward toward front of saw) and tighten the flange and clamp-screw
with the wrench.
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Note: 'The circular blade can be put on backwards which makes the saw a
hazard to operate. Most blades have instructions ''this side out" stamped on them.

%) DEPTH
ADJUSTMENT
KNOB

BLADE GUARD CONTROL LEVER

TELESCOPING BLADE GUARD

SAW CLAMP SCREW AND FLANGE

’

BLADE
SAW ANGLE ADJUSTMENT

THUMB SCREW

RIPPING GUIDE /
FIGURE 90. Portable Electrlc Circular Saw

'WRENCH |

P u‘

CUTTING A BEVEL

CUTTING AT A RIGHT ANGLE

FIGURE 91. Using the Portable Electric Circular Saw
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Porvtable Blectric Hanmmer

he portable electrric hmmer is used as a drill and as a hammer. It can
be used for beveling, calking, and beading; for drilling “n masonry, driving
nalls, digging in clay, breoaking light concrete, and performing other similar
Jobs.

‘The portable electric hammer (see Figure 92) consists of a metal housing
on a spade type or pistol-grip handle. Inside the housing, a strong spring
moves a steel piston back and forth in a pounding marmmer when the power switch
is on. The housing's nmuzzle is designed to hold a variety of bits such as
chisels, diggers, and tampers. The forward stroke of the piston activates the
pit. A removable tool-retaining spring clip is located at the housing muzzle.

In using the electric hammer, the bit to be used is inserted into the
muzzle until it snaps into place and is held securely. The handle of the electric
hammer is held firmly with one hand while the other hand steadies and guides
the tool as shown in Figure 93. Most of the operations performed with this
hanmer require the use of safety goggles to protect the eyes. It is a good
policy, when using the cutter type accessory with this tool, to ease up slightly
on the pressure when nearing the end of the cut. This reduces the intensity

of the hammer blows, to soften the impact of any material that might detach
itself and fly from the work.
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\mm RETAINING ;

SPRING CLIP

DIGGER SPADE CHISEL

NAIL DRIVER

BACKFILL"
TAMPER

MASONRY (STAR)
DRILL BIT

FIGURE 92. Portable Electric Hammer and Attachments
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Pavement Breaker

The pavement breaker of ''jackhammer'', as it is sometimes called, is
a common pneumatic tocl. It is operated with air supplied by the air compressor.
The pavement breaker is used for breaking up concrete that must be removed.

Air Compressor

The air compressor is a piece of equipment that supplies air for operating
pneumatic tools, such as the pneumatic tamper and the pavement breaker. The
type of air compressor .is usually wheel moumted and uses a small gasoline engine
to drive the campressor. However, some types may use an electric motor.

Always use caution when working with compressed air type equipment.
Electric Drill

The electric drill is used by the mason for drilling holes in concrete
blocks, brick, and tile. The mason also uses the electric drill to install
anchor bolts or to put up bathroom fixtures. Figure 94 shows an electric drill.

‘CHUCK—/

FIGURE 94. Electric Drill
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The conmon sizes of drills that a mason will use are the 1/4 inch, 3/8 inch,
and 1/2 inch. These munbers refer to the size of drill bit that the drill can
hold. The larger size drills are nommally used for drilling concrete. To drill
concrete use a carbide or diamond tip drill and a heavy duty, low speed drill.

SAFETY

The safe use of tools and equipment is an important part of your job. Poor
maintenance and the improper use of common hand and power tools result in many
accidents which can be avoided if proper safety procedures are followed. One of
the most abused rules, in the use of tools, is failure to use the right tools for
the right job. If you are not familiar with the equipment or procedures you
are to perform, check AFOSH Standard 127-66, General Industrial Operaiions or
other AFOSH Standards, before proceeding. Also contact your supervisor and have

him show you the proper use and procedure to be followed in any operation that
you are not familiar with.

SUMMARY

There are many types of hand and measuring, tools with which you will
perform your job.  Some of these tools are the screwdriber, hammer, wrenches,
chisels, and pliers. Each tool has its own particular application and must
be used for that purpose only.

Modern equipment would be useless if accurate measurcment 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 and properly adjusted. Care must be
caken to use the proper type and size tool for a particular job. Tools should
be stored properly so they will not be damaged while in storage.

Remember, regardless of the type of job to be done, you must select and
correctly use tne proper tools and equipment in order to do your work quickly,
accurately, and efficiently.

QUESTIONS

1. Which of the tools that a mason uses is considered to be the most delicate?

2. Which type of level is light weight and usually abour 3 inches in length?

1 What is tne name of the zigzag type of measuring device?

4. Which type of hammer is desiymed for pulling nails?

5. Which type of cold chisel is used to cut V-joints?
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0. ‘'The type of chisel that is used to cut concrete is called a

7. A rondon Narrow Heel is a type of

8. The tool used to finish long horizontal brick joints are called

nmners or nmmers.

9. Concrete is compacted into a dense mass by use of a

10. A mason's line is usually made of or

11. To cut lumber with the grain of the wood you should use a

12. A hacksaw blade should be installed with the teeth pointing

13. wrenches are used to turn internal wrenching bolts.

14. How is the inside of the concrete mixer cleaned?

15. Which types of blades are used for sawing concrete?

16. A masonry saw can be used to cut block, stone, and

REFERENCES
1. AFOSH 127-66, General Industrial Operations

2. Textbook: Modern Masonry, Goodheart-Wilcox, Inc Copyright 1977

(98]

CDC 55233, Volume I, Apprentice Mason
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SG J3ABR55231 000-1-4
PROJECT PLANNING
OBJECTIVE

Given architectural drawings, identify masonry materials used, dimensions,
and location of given components by completing; at least 70% of the exercises.

INTRODUCTION

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

Plamning is a very important part of every Air Force activity. All of the
projects that you as a masonry specialist will be working on will cost a lot of
money. Therefore, you can see that good plaming is very important. Some day
you will be called on to help with the plaming. There will be a time when
you will be a member of a conference where plans are made and specifications
are written for both big and small masonry projects. Also as a member of a
Base Civil Engineer Emergency Force (Prime BEEF) team, you may be called on
to plan a repair or construction project on your own. At times like these you
can see how important good plaming can be. Also, you can see why you need
to know how to plan. First write the specifications and then draw the blueprints.
Yours would not be expected to be the finished produc* but with a knowledge of
plamming, type of information included in specifications, and the correct vse
of symbols and lines on drawings, you could convey to others your ideas and

thoughts. Abbreviations used In a drawing are a shortened form of a word or
a phrase.

INFORMATTION

Assignment for Day 2: Read and study Chapter 12, Blueprint Reading, pages
187-208 in your textbook Modern Masonry and answer the questions at the end of
the chapter.

ARCHITECTURAL DRAWINGS

Architectural drawings are divided into two general classes: primary
drawings, which consist of design sketches and drawings for display purposes;
and working drawings (blueprints), which consist of views (flat surface line
drawings) giving detailed information necessary 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, comtours, 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 camplete the building.
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SUMMARY

Success in the Masomry Specialist career field is determined, to a certain

extent, by your ability to make and carry cut plans.

Good plamning incorporates the knowledge and experience of others. From

plarming comes the blueprints with which you work. To successfully complete
any project to which you are assigned, it is essential that you be able to
interpret the lines, symbols, and abbreviations used on blueprints and drawings.

QUESTIONS

1. What are thre other nanes for construction drawings?

2. What kind of lines is used to represent the visible features of a building?
3. If a part is hidden, it is represented with a line symbol.

4. A circular object usually has a line drawn through the center.
5. What kind of line is used to show the length of a wall?

6. What is the purpose of symbols and abbreviations?

7. If a plan is drawn at ¥ = 1' -0'" scale, how long would a 40'-0" wall

be on a drawing?

Identify the seven drawings which usually compose a set of working drawings
for a building.

1.

2
3
4
5.
6
7
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SG J3ABR55231 000-I-5
CONCRETE MIXTURES
OBJECTIVE

Working as a member of a team, and using materials provided, measure
mix, and perform field tests for consistency of three concrete mixtures.
Instructor assistance may be provided for most parts of the task.

INTRODUCTION

Concrete is one of the most useful building materials ever developed by
man. It is strong, long-lasting, fairly checap to use, and easy to handle.
Huge dams, bridges, skyscrapers, roads, and rumways are built of concrete.

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 to obtain a finished product of the highest
quality that will present the least amount of maintenance.

INFORMATTON

Assigmment for Day 2 read and study Chapter 7, Concrete Fundamentals,
pages 79 thru 84 in textbook, Modern Masonry. Also study the following
additional information.

CEMENT STORAGE AND SHIPMENT
Package and Shipping of Cement

Cement is shipped either in sacks or in bulk. It is usually packed in
cloth or paper sacks weighing 94 pounds and containing 1 cubic foot by loose
volune. Cement for large projects may be referred to in terms of barrels
containing 376 pounds, the equivalent of 4 sacks. Cement is also s in
bulk by rail, ship, or by trucks equipped with special bodies.

Storage of Cement

Cement will retain its quality indefinitely if it does not caome in contact
with moisture. If it is allowed to absorb appreciable amounts of moisture it
will set more slowly and its strength will be reduced. In storing sacked cement
the warehouse or shed should be air tight as possible, sacks should be stacked
close together to reduce the circulation of air, but they should not be stacked
against outside walls. The sacks should be stacked on a raised floor, on pallets
or on a platform at least 8 inches off the ground. If they are to be stored for
long periods of time the cement 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.
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On small jobs or where there is no shed or other building in which to store
cement, the -sacks -may be placed on a raised wood platform. Waterproof tarpaulins
should be placed over the pile to protect the cement against rain. The tarpaulins
(Figure 95) -should extend over the edges of the platform to prevent rain from
.collecting on it and thus reaching the bottom sacks. Bulk cement is usually
transferred to elevated airtight and weather proof bins. Ordinarily it does

not remain in storage very long but under these conditions it could be stored
for.a relatively long time without deterioration.
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FIGURE 95. Cement stored under a tarpaulin

CEMENT SIEVES
Sieves

The gradation of icle size distribution of aggregates is determined
by a sieve analysis. standard sizes used for this purpose are rumber 4, 8,
16, 30, 50, and 100 for fine aggregate and 6 inch, 3 inch, 1 1/2 inch, 3/4
inch, 3/8 inch, and No. 4 for coarse aggregate. These sizes are based on square
openings, the size of the openings in corsecutive sieves being related by a
constant ‘ratio. A No. 4 sieve has 16 holes per inch and a No. 8 has 64 holes
per inch. The grading and maximm size of aggregate are important because of
their effect on proportions, workability, economy, porosity and shrinkage.

SUM/ARY

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 major bulk of concrete. Fine aggregate (sand) is separated from
coarse aggregate (gravel) by the mumber 4 sieve. One of the factors which determines
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the strength of concrete is the water-cement ratio. The ratio of water and
cement is usual’y expressed as the gallons of water per bag of cement. The
additives that ure used in concrete to make it easier to work, set faster

and resist freezing are calcium chloride, and air-entraining. The ingredients
of a standard concrete mix are one part cement, two parts sand, and three
parts gravel. The two methods of mixing concrete are handmixing and machine
mixing. The slump test measures the consistency of concrete.

QUESTIONS

1. What is concrete?

2. What type of cement is used in large masses of concrete such as large dams?

3. What effect will clay, silt, and rock dust in the aggregate have on concrete?

4. How much flake-type calciun chloride is added per sack of cement to concrete?

5. Air-entrained cement is designated by what mark on bags of Portland cement?

6. What is the advantage of using air-entrained cement?

7. What is the normal mixing time for concrete in a concrete mixer?

8. What is the size of fine aggregates used in concrete mixtures?

9. In a numbher eight sieve there are openings per square inch.

10. A hardened mixture of cement, sand, gravel, and water would be the

definition of
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11. Fill in the blanks below with the type of cement that corresponds to
the descriptians given.

TYPES DESCRIPTIONS
a. (1) Produces less heat during hydration.
b. (2) Sulfate resistant.
c. (3) High early strength.
d. {&4) Most camwonly used.
e. (5) Used for massive concrete pours.

12. A concrete additive that enables conciete to resist freezing and to
rotect pavements from adverse effects of salts during snow removal is

13. What is the largest size of coarse aggregate normally used?

14. How would you store cement outside?

15. Why is it necessary to determine the moisture content of aggregate before
preparing a concrete mix?

16. What type of apparatus is used for a slump test?

REFERENCES
L. Modern Masonry, Goodheart-Wilcox, Inec.
2. CDC 55233, Apprentice Mason, Volume 2
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SG J3ABR55231 000-I-6
CONSTRUCTION LAYOUT
OBJECTIVE

Working as a member of a team, using materials, area, hand tools, and
dimensions provided, lay ocut a site for construction of a concrete slab.
Layout must be within + 1/4 inch of tolerance. Instructor assistance may
be provided on most parts of the task.

Using tools provided, prepare an area for a concrete form. The completed
area must be smooth, compacted, and ready for construction of the form.
Instructor assistance may be provided on most parts of the task.

INTRODUCTION

Construction layout is an important part of good masonry construction. If
buildings are not laid out properly, the end product will not b in the proper
shape or grade to serve the purposes required by the blueprints. It is important
that all layouts be square and lewvel.

One of the most important steps in concreting is to prepare the base.

A poorly prepared base will result in cracking, heaving and shifting of the
structure.

This study guide covers the following topics:
® General lLayout Procedures
® Establishing Layout Lines
¢ lLeveling
® Site Preparation
INFCRMATION

Assignment for Day 2 and 3 read and study Chapter 7, Concrete Fundamentals,
page 85 (subgrade preparatim only) in textbook Modern Masonry.

GENERAL LAYOUT PROCEDURES

Hub stakes are usually set by the surveyor and seive to mark the exact
corner location of a building or structure. They aiso serve as a reference for
setting up the batter boards. Then the batter boards are set about 3 to 4 feet
from each corner of the project. They hold the string lines that determine the
building lines and preserve tne cormer locatians. The string lines or building
lines are attached to the batter boards and form the exact dimensions of the project.
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Hub Stake (2x2)

~—— =" __ String Line
s - > ~ Foundation Wall Line(Cutside)
. // -7
~ yg///ﬂ’/j—_—--—*——— Batter Board (1x6)
= 2x4 Stake (TYF)

e

FIGURE 96. Completed Layout

The plumb bob or mason's plumb rule is used to locate the exact corner for
the string lines from the hub stakes. A plumb bob is dropped or suspended
at each hub stake so it barely rests on the nail driven to mark the exact
dimensions. Then the string lines are brought together to form the corners.
Figure 96 shows the completed layout work. A mason's plumb rule can be used

by placing the end comer on the nail and bringing the strings together to
form the corner.

ESTABLISHING LAYOUT LINES

After a site is cleared the layout lines need to be established before
any construction can begin. This starts with setting the hub stakes. All
the corners formed by the intersection of the outside surfaces of the foundation
walls should make a hub stake driwven. It is best to establish the hub stakes

and layout lines with a transit, but can be done without. Line layout will be
discussed in the following sections.
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Squaring

The front stakes of a project are established from measuring out equal
distances from a baseline and then getting the right distance between the
two end stakes. A baseline is the center of a street, a curb, sidewalk,
another building, etc. The back two stakes are then set by using the right
triangle method of squaring (Figure 97). Nails are driven in the stake tops
once the exact dimension is achieved and the commers are square. These
nails mark the exact location of the comer on the tub stake. The right
triangle method consists of first measuring 3' from one side of a corner;
second, measuring 4' from the other side of the same comer; third, adjusting
the lines until there is 5' between the two points. You can also use multiples
of 3:4:5 such as 6:8:10, 9:12:15, etc. Diagmal measuring is the best way to
check for squareness (Figure 98). When using the diagonal method of checking
use a tape measure which will reach fram comer to diagonal corner, and measure.
Repeat the process using another tape measure across the other corners. The
diagonals of a rectangle or a square will be equal in length if it is square.
If not adjust the tapes until both measurements are the same and adjust the
lub stakes. The overall dimensions of the building will also have to be rechecked.

Remember an out of square project can result in continuous problems all thru
the construction of the stxructure.

‘0. —l
_l
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FIGURE 97. Right-Triangle Method
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THE PROJECT 1S SQUARE WHEN THESE

TWO MEASUREMENTS ARE THE SAME

CBD-042

FIGURE 98. Diagonal Checking

LEVELING

Once the twb stakes are set and the project dimensions determined,
the batter boards must be set up to hold the string lines. The batter boards
must all be set at the same level. One method of leveling the batter boards
is to have them set by a surveyor, which can be costly. Another very reliable
method that can be used is a water level. Figure 99 shows how to use the

water level.

o————— GLASS TUBE == ﬁL

- o o

WATER LEVEL \

HOSE

k V 1 .

FIGURE 99. Water Level
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'The stakes should be driven about 3 to 4 feet away from the hub stakes.

Then the first ledger board placed at the height of the project, i.e.,
foundation wall. It should be leveled with a mason's plumb rule and then
used as a reference for setting the remaining ledger boards. Then fasten
the end of the tube to the ledger and raise the other end up a stake. When
the liquid has leveled off at the same height as the ledger then mark it on
the stake. Repeat this process until all the stakes arc marked and all the
ledger boards are nailed at their proper height. Once the batter boards are
all up then the string lines can be positioned to determine the building lines.
The string lines are held in position by making a saw kexf in the top of

the ledger. When all of the preceeding steps are accomplished then the site
preparation can take place.

SITE PREPARATION

Making preparations for placing of concrete is probably the most important
factor conceming a quality concrete job. The subgrade (bed) must be prepared
to receive the concrete, forms must be placed properly, and steel must be placed
in the concrete to obtain the required strength.

Subgrades

Concrete can be placed satisfactorily on rock, clay, earth, and sand or
gravel subgrades.

ROCK OR CONCREIE. When concrete is to be placed on a rock surface, roughen
it and clean it thoroughly. Stiff brooms, water jets, high-pressure air, or
wet sand-blasting can be used. Remove all traces of water and coat the surface
with a 3/4-inch thick layer of mortar. Mix the mortar with fine aggregate. The
water-cement ratio should be the zame as for the concrete. Work the mortar into
the surface with stiff brushes.

CLAY. If you are placing concrete on a clay subgrade, moisten the soil
to a depth of 6 inches to help cure the concrete. Sprinkle it intermittently, so
that it will work into the clay without becoming muddy.

EARTH. If concrete is to be placed on earth, have an engineer check it
for adequacy of carrying a load. Dampen earth subgrades to a depth of 4 or 5
inches but do not saturate it. Dampening the earth will help cure the concrete
and prevent the dry earth from extracting the moisture {rom the concrete.

SAND OR GRAVEL. When you place concrete on a sand or gravel subgrade, compact
it with a mechanical compactor, as shown in Figure 100 or a hand tamper, as shown
in Figure 101. If the subgrade is not compacted, cover it with burlap or tar
paper before you place the concrete. Lap the tar paper no less than 1 inch and
staple it. Join burlap together with wire and moisten it by sprinkling before
you place concrete on it.
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TM -053

FIGURE 100. Mechanical Compactor FIGURE 10l. Hand Tamper

SUMMARY

Having the hub stakes layed out and set square and having level batter
boards are important to good construction. It is your responsibility to insure
that all forms are square and level. It is better to spend a few minutcs
checking to insure that all batter boards and layout lines are level and
square than to spend hours or even days in re-doing a job that was not done
properly.

It is also equally important that an adequate base be established before
placing concrete. Methods of preparing the base include removing the surface
soil and compacting the subgrade and fill material. The fill is composed of

granular material combined t-ith small binding materials. The fill is compacted
‘n layers of not less than 6 inches and not more than 12 inches.

QUESTIONS
1. What is a hub stake?

2. What are batter boards used for?
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Why is a plumb bob used?

4. What is one method of squaring a project?
5. What is used to lewvel batter boards?

6. What is used to compact the subgrade?
REFERENCES

1. CDC 55233, Apprentice Mason
2. MODERN MASONRY, Goodhear=-Wilcox, Inc.
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SG J3ABR55231 000-1-7
PREPARING FOR CONCRETE
OBJECTIVE

Working as a member of a team, and using information and tools provided,
build a form for concrete, with instructor assistance. The form must comply
with the given instructions and be ready to receive concrete mixture.

INTRODUCTION

Concrete forms are made for molding concrete footings, foundation walls,
and piers, etc. This type of construction is the reverse of other construction
practices because the inside of the form is the finished or smooth side. The

most important steps in form construction are placement and alignment to achieve
a quality concrete project.

INFORMATION

Assignment for Day 3 and 4 read and study Chapter 10, Form Construction,
Pages 161-174 in textbook, Modern Masonry. Using a separate sheet of paper,
answer questions 1-20 on page 174. Do not write in the textbook.

One of the simplest forms constructed is the earth form. It can be used
in subsurface construction if the soil is stable enough to retain the desired
shape of the concrete. The advantage of this type of form is that it generally
requires less excavation and has a greater settling resistance. Because of
the obvious disadvantages of a rough surface finish, the use of earth forms
is generally restricted to footings and foundations. If the excavation is
greater than the width of the footing or if the soil is such that the sides

of the trench will not stand until the concrete can be poured, use wooden
footing forms.

SUMMARY

The importance of the correct type, design, and application of forms
cammot be over-stressed. The strength and finished appearance of the concrete
is governed by the workmanship put into the construction of the forms.

Strong forms are important to good construction. It is your responsibility
to insure that the forms you use for a pour are the best you can build. No
matter how good the forms may look, it's better to spend a few mimutes checking
the forms than to lose hours repairing a broken form.

QUESTIONS

1. Name four materials commonly used for form construction?

2. What is the function of wales?
83
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3. Wall forms rest on the

4, What size lumber is ordinarily used for forms to pour a 4 inch thick slab?

5. What are the wvertical members of a wall form called?
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SG J3ABR55231 000-I-8
REINFORCEMENT MATERIALS
OBJECTIVE

Working as a member of a team, exercising safety precautions and using
masonry tools and equipment, prepare and install reinforcement into concrete
forms. Instructor assistance may be provided for most parts of the task.

INTRODUCTION

Most of us have sean moderm football stadiums, hospitals, aircraft hangars
and skyscrapers built of concrete. Have you ever wondered how these structures
were built to withstand the loads that were imposed upon them? This study
guide should give you some fundamental insight into what types of reinforcement
are used and where they are used.

INFORMATION

Assignment for 4 and 5, read and study Chapter 7, Concrete Fundamentals,
pages 91-92 (Joints 1. Concrete) and pages 95-98 (Reinforced Concrete to Placing
Steel Reinforcement) in textbook: Modern Masonry.

In order to reinforce a concrete structure, the reinforcement must be cut
and sometimes bent to fit into the forms. Reinforcement rods, woven or welded
wire can be cut with a hacksaw, bolt cutters, a torch, or a re-bar <. ter-bender.
The bolt cutters and the cutter-bender are limited to cutting only certain sizes,
where as the hacksaw or the torch can cut almost any size. When large numbers

of rods need to be bent to various shapes they are bent on a bar-bending table
like that shown in Figure 102.

The reinforcement can be installed after the forms are built but it is
generally placed in the forms as they are built. The reinforcement in vertical
forms (wall forms, colum forms, etc.) is supported and spaced by the use of
the wires. But you use anchors and manufactured units such as precast concrete
blocks, or chairs, bolsters, and stirrups to support steel reinforcement for

concrete slabs. Figure 103 and 104 illustrates a precast unit and mamufactured
support and spacers.

The height of the supports used to hold the reinforcing material in a concrete
slab is determined by the concrete protective cover specified. Footings and
other principal structural members (against the ground or that is exposed to

the weather) should have at least 3 inches of concrete between the steel and
the ground and have a 2 inch covering of concrete over the steel. Reinforcement
for walls, colums, beams, etc., are covered with concrete as stated in the
specifications for che job. If anchor bolts are to be placed in the concrete,
some means of anchorage should be provided as illustrated in Figure 105.
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FIGURE 102. Bar-Bending Table
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FIGURE 103. Precast Concrete Block

FIGURE 104 Typical Supports and Spacers

Anchor bolts or other types of fastening devices are used to fasten or secure

a variety of different objects. They fasten metal rails to concrete walls,
secure machinery in place, or hold the wooden sills of a structure down.
Whenever possible the anchor bolts should be set in place at the time of pouring
the concrete. But it is still possible to fasten almost: anything to a concrete
or masonry surface. A variety of special fasteners are available for use today,
Figure 106 shows a couple of these [fasteners.
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FIGURE 105. Types of Anchorage
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FIGURE 106. A. Shows Typical Toggle Bolts

B. Shows Expansion Shields and a Screw and Lag Bolt
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Two popular types of anchor bolts which are set in place before the
concrete is poured are the pipe sleeve and the hooked anchor bolt. Both
are illustrated in Figure 107.

The pipe sleeve anchor bolt is a good type of anchor to use when anchoring
machinery. The sleeve on the pipe sleeve type of anchor should be at least
1 inch larger in diameter than the bolt. This permits the bolt to be shifted,
which will compensate for any small error that may occur during the positioning
of the equipment. The sleeve should be set level with the top of the floor,
when it is finished. Pack the sleeves with a rag oakum or newspaper to prevent
concrete from entering during the concreting operation.

The hooked type anchor bolt is most commonly used to anchor a wood sill
to a concrete wall, slab, or a masonry wall. Figure 108 illustrates a wooden
sill fastened to a slab floor.

Anchor bolts with a type of anchorage as illustrated in Figure 105 can
also be used in most areas of construction. Care must be taken when you place
the concrete around the bolts to keep them from shifting or changing the
alignment of the bolt. A templet as shown in Figure 109 should be used to
align the anchor bolts. The holes drilled thru the templet, to receive the
anchor bolts,should be 1/16 of an inch larger than the bolt to permit a slight
adjustment of the bolt. This slight adjustment is to shift the bolt to a
vertical position. If the anchor bolt is not in a vertical position it makes
the attachment of the sills very hard.

WASHER

PIPE —
WASHER

NUT

ANCHOR BOLT WITH PIPE SLEEVE

SLAB FLOOR
C-BE-0R" "

HOOKED ANCHOR BOLT

FIGURE 11.07. Anchor Bolts Which Are Set FIGURE 108. Typical Sills Fastened
In Place Before Concreting To a Slab Floor
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The special tastenors as illusorared in Figure 107 are put in a hole
in the conercte or novtar.  the holes are drilled wich in elecuric drill
with a carbide-tipped drill biv. Another method uses a star drill ro drill
or otherwise punch a hole through the concrete. These anchors range in
various sizes to acconmodate the various weight loads imposed on the bolts.
These anchors are not reconmended for use in brickwork, but can be installed
in the mortar joint and be as secure as you will ever need.
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FIGURE 109. Tenplet for Anchor Bolts

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 may be assembled prior to installation. Wire,
precast concrete metal spacers and supporis are used to posicion the reinforce-
ment in the forms. To be able to cut, bend, and fabricate reinforcement steel,
you will need to know how to use bending tubles, bolt and rebar cutters and
other types of tools and equipment.
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QUESTIONS :

1. Why is steel the best material for reinforcing conereto?

2. You have a reinforcement rod one inch in diameter. What is the bar nunber
of this bar?

3. Name the three types of reinforcing materials.

4. Explain the method of bending steel reinforcing bars.

5. Why should all the loose scale be removed fram steel reinforcement bars
before they are used?

6. Name three things that are used to space and hold reinforcement materials.

7. What is used to hold an anchor bolt in place when pouring concrete?

8. Why should a pipe sleeve be filled before the concreting operati 1.

9. What type of anchor bolt is most commonly used to anchor a wood sill to
a masonry wall?

10. When anchoring macninery what type of anchor bolt is used.

REFERENCES

1. MODERN MASONRY, Goodheart-Wilcox Co., Inc.

2. CDC 55233, Apprentice Mason
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SG J3ABR55231 000-I-9

MIXING AND PLACING CONCRETE
OBJECTIVE

Working as a member of a team, exercising safety precautions, and using
nasonry tools and equipent, measure, mix, perform field test, place, consolidate,
and finish the concrete project. Concrete must be ready for the curing process.
Instructor assistance may be provided for most parts of the project.

INTRODUCT TON

The construction ¢ a concrete structure on an Air Force installation
requires the skill and knowledge of several Civil Engineering AFSCs. If the
structure is a large one, it will be surveyed and staked off by Site Development
personnel. Preparation of the subgrade and base course material for concrete
slabs requires the efforts of Equipment Operator Specialists. The responsibility
of building and placing forms, for wall or slab stxructures, lies with the
Carpentry Specialist. None of these specialists, however, will be as involved,
nor will they be nearly as concermned that the completed project be of high
quality, as you, the Mason will be.

To make certain that each phase of the project conforms to project specifi-
cations, you may be present when the site is surveyed and during subgrade and
base course preparation. It is your duty and responsibility to advise carpenters
during form construction and placement. Since the ultimate goal is a structure
of good, strong, high-quality concrete, you will install reinforcing materisls,
determine the mixtwwe ratio, order ready-mix or mix the proportioned ingredients
yourself, and then transport, place, and finish the concrete.

INFORMATTION

Assignment for Days 4 and 5, read and study Chapter 7, ''Concrete Fundamentals',
pages 31 thru 89 in textbook, MODERN MASONRY.

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
concrete. Several means of transporting concrete are available. Transit-mix
trucks usually are used to deliver concrete to larger construction sites. On
smaller jobs, wheelbarrows or buggies may be used. The means of transportation
requires careful plamming and, at times, must be used in conjunction with chutes
to place concrete. Chutes must be sloped correctly, and if the distance concrete
must travel through a chute is too far, it will tend to dry out or segregate.
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If this situation develops cther methods and means must be considered and
applied to keep the quality of the job at the desired level.

The quality of concrete can be improved with the use of vibrators to
consolidate it during the placing operation.

After concrete is placed in forms, it is finished by screeding; hand

O

tamping, if required; floating while the concrete is still plastic; troweling;
brooming; edging, if recessary; then jointing or grooving if required.

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.

QUESTIONS
1. Why is it a good practice to oil concrete forms?
2. Where should concrete be poured?

3. Concrete should not be allowed to drop freely

4. When concrete is to be pleced on hardened concrete, what must be done?

5. What is meant by screening?

6. If the finishing operation is performed while the bled water is present
what can result?

7. What is done to a concrete surface to produce a smooth, dense surface?
8. When are the forms removed from the concrete?

REFERENCES

1. MODERN MASONRY, Goodheart-Wilcox Company, Inc.

2. CDC 55233, Apprentice Mason
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SG J3ABR55231 000-1I-10

CURING CONCRETE
OBJECTIVE

Using given procedures, and with instructor assistance for most parts of
the task, apply the materiai necessary to protect the concrete from extremes
of weather and to effect a satisfactory cure of concrete slabs and structures.

INTRODUCTION

Although concrete is one of the most useful building materials developed
by man, it requires much care immediately after initlal placement. This care
we will call curing. Initial concrete curing performs two important functions
in concrete. (1) Prevents loss of moisture, insuwring water available to
complete hydration process in concrete; and (2) maintains temperature level
to insure this complete chemical reaction. This study guide will describe the
curing operation and different methods used in curing concrete.

INFORMATION

Assignment: wuay 6, read and study Chapter 7, Concrete Fundamentals,
pages 89-90, (Curing Concrete), in textbook: MODERN MASONRY.

SUMMARY

Strengths obtained in concrete are primarily regulated by the curing
process. So now, you see why it is of tremendous importunce in concrete operations,
All preliminary care taken in selection of materials, mixing, forming and
placement can be campletely destxoyed if concrete curing is not properly
accomplished.

QUESTIONS

1. When should. curing operations begin?

2. What can be done to protect new concrete against evaporation?
3. Why does all concrete need to be cured?

4. What is the best method of curing?

5. What is the ideal temperature for curing concrete?

CEFERENCES

L. MODERN MASONRY, Goodheart-Wilcox Compimy, Inc.

2. CDC 55233, .pprentice Mason
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SG J3ABR55231 000-I-11

OONCRETE MAINTENANCE AND REPAIR
OBJECTTIVE

Working as a member of a team, exercise safety precautions, and using
masonry tools and equipment, remove, clean and store forms, and make patches
as necessary to finish the concrete. Instructor assistance may be proviaed
for most parts of the task.

INTRODUCTTION

Concrete is one of our most important building materials. It is used in
almost every type and size of architectural structure; in footings, foundations,
floor and ruof systems, walks, and driveways to name a few. Concrete is a
major building material, so it is necessary to know when to remove the forms
as well as how to finish the concrete behind the forms. Another important
aspect of using concrete as a building material is the maintenance or repair
of a concrete structure.

INFORMATTON

Assignment for Day 6, reading and study Chapter 7, ''Concrete Fundamentals"
(Form Removal), page 89 in text, MODERN MASONRY.

Form Removal

The time to remove forms will vary from job to job. It is generally
advantageous to leave forms in place throughout the curing period. However, it
may be necessary to strip forms earlier, so they can be reused.

Never remove forms before the concrete can support its own weight or any
other load which may be placed on it during construction. Forms for walls,
colums, and footings can usually be removed before removing forms for floors
or beams. Before removing forms, check with the engineer on the job, because
the strength of concrete is affected by the materials used, temperature, and
many other conditions. '

Strip forms carefully to avoid damage to the surface of the concrete.
When it is necessary to wedge against the concrete, use wood wedges rather
than a nailbar or other metal tool. wNever jerk the forms off as this will
certainly break the edges of the concrete.

If the forms are going to be re-used, then they will be cleaned and
oiled after removal. The faces of the forms should be stacked together and
stored flat in a covered area. This practice will extend the life of your forms.
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Patching Concrete

When the forms are removed, inspect concrete for rock pockets, ridges
at the form joints, bolt holes, and form removal damage. he fresh concrete
must be repaired and ordinarily, repairs will bond better and be more durable
if made as soon as the forms are removed.

Remove ridges or bulges by rubbing them with a stone or by grinding them
with a portable power grinder. Fill bolt holes, tierod holes, or nailholes
by packing mortar into them. Mix the mortar ns dry as possible, with just
enough water so that it will campact into place.

Defective areas, such as rock pocknts or honeycomb, must be chipped out
to solid concrete. Cut the edges at right angles to the surface or slightly
undercut to provide a key at the edge of the patch. Keep the surface of the
hole to be patched moist for several hours before applying the mortar.

Figure 110 shows the incorrect and correct methods of patching a concrete
surface. Do not feather the edges of a patch, because they will break down
and result in chipping. Before pouring the new concrete mix in the patch, be
sure to soak the concrete for several hours. This is especially important in
the repair of old concrete. Without wetting, a good bond carmot be achieved.

As a mason in a civil engineering organization on an Air Force installation
it is your responsibility for the maintaining of many different concrete
structures. This maintenance is to keep it as structurally sound as to traffic,
climate, funds, materials, equipment and availability of the labor, will
permit. Prompt and adequate maintenance will greatly extend the useful life
of a concrete structure. To keep it sound it may require that large areas be
cut, broken, or drilled out to effectively repair the concrete.

Cutting Concrete

Concrete can be cut with a concrete saw equipped with a diamond tip blade.
The cut should be made as soon as the concrete will support the saw. This
type of equipment is used extensively to make a contraction joint in a slab
sidewalk or roadway.

Before using a concrete saw, you will need to perform a preoperation
check of the saw. Sweep the area to be sawed, and mark a line where the sawing
should be done. Always wear goggles and observe all safety precautions while
operating the saw.

A cold chisel or bolster can be used with a hagmer to cut or chip concrete.
This hand equipnent is especially useful for making repairs to concrete.

95
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Breaking Concrete

Concrete can be broken with heavy bars and sledge ‘ rs. However, if
a large quantity is to be broken, use an impact hammer or a paving breaker.
Follow the manufacturer's instructions when using this power equipment.

Before using an electric or pneumatic hammer to break concrete, you
should perform a preoperation inspection of the hammer. Sweep the concrete
around the defective area and mark lines indicating where concrete is to be
broken. Wear goggles and gloves while operating the hammer.

Drilling Concrete

Concrete can be drilled by using a carbide or diamond tip drill in a
heavy duty drill motor. Holes should be drilled before the concrete is

completely set, because it will drill easier. However, holes can be drilled
in old concrete.

Always check a drill for condition before use. Sweep around the
defective area and mark lines to show where drilling is to be done. Commect
drill to electric power and drill out area needed.

You can also drill a hole by using a star drill with light taps from a
hammer. When using a star drill, turn it after each tap and clean the hole
occasionally with compressed air or by blowing into the hole through a soda
straw. Wear goggles to protect your eyes when drilling, cutting or breaking

concrete.
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(%4
When repairing copcrete, the objective is to return the structure to as
near its original stxi=ith and condition as possible.

When removing walls 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 fram
wall surfaces. Voids may be filled using either grout or a slurry paste. To
obtain the design strength of concrete it must be kept moist during the first
few days after the concrste is pouyed. The designed strength of cancrete carmot
be obtained unless proper curing procedures are followed over a specified period
of time. Fruper curing can assure a high quality final product. ;

1. What is the first s_sz_:f.p,—inr' rl-gn:I pzrvanent repair and uxainterxam:;fa?
2. How lswacaacréfgl patch cured?
3. What'ls used to fill conc:reteé’regairs? ;
4. Vhy should care be tzken in r%!ovmg forms? S
5. Why would you use a carbonmduizl siitone?
REFERENCES “
L. MODERN MASOMRY, Goodheart-Wilcox iCanpany, Tnc.
2. DC 55233, Apprentice Masom | | |
.
. 3
97
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3770 Technical Training Group WB J3ABR55231 000-I-2-P1

Sheppard Air Force Base, Texas April 1983
SAFETY
OBJECTIVE
Erect and remove a scaffold and ladder while exercising saflcty
precautions. May have limited instructor assistance.

Lift a heavy or cumbersome object from the floor to waist height.

Must use correct plocedures May have instructor assistance on the
hardest parts.

Given pictures containing safety hazards, identify the hazards
and name the procedures for reporting or correcting them. Instruc-
tor assistance may be provided on most parts of the task.

Given information on electrical hazards and precautions, explain
the procedures involved in dealing with the hazards.

Using informaticn provided, identify the procedures for emergency
treatment of person involved in acid spill.

EQUIPMENT Basis of Issue

SG J3ABR55231 000-1-2 1/student

WB J3ABR55231 000-I-2-P1 1/student

Scaffolding 1/12 students

Ladder 1/12 students

MISSION I

PROCEDURE

Erect and remove a scaffcld and ladder while exercising safety
precautions. May have limited instructor assistance.
1. Erect two stages of sectional steel scaffolding using class notes,

SG J3ABR55231 000-I-2 and guidance from your instructor.

a. The scaffold must conform to accepted safety rules and stan-
dards.
b. Have your instructor evaluate your performance after the

scaffold has been erected.
c. Disassemble the scaffold in reverse order of erection.

d. Return all scaffold parts to the appropriate storage area
designated by your instructor.
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2. Using a single ladder provided by the instructor; perforﬁithe
following:

a. Visual inspection
(1) Parallel rails for cracks
(2) Rungs for cracks and breaks
(3) Safety shoes in good condition
b. Erection

(1) Place the base of the ladder against the bottom of
the wall.

(2) Keep the base from slipping and raise the ladder hand
over hand until it is vertical with the wall.

(3) Pull the base of the ladder 1/4 the length of the ladder
away from the wall.

(4) Reverse the erection procedures to take it down.
c. Store the ladder in an area desigﬁated by your instructor.
MISSION II
PROCEDURE
Lift a heavy or cumbersome object from the floor to waist height.
Must use correct procedures; may have instructor assistance on the
hardest parts.
NOTE: The instructor will provide you with an object to lift.
1. Go to the object to be picked up.
2 Assume the correct position to lift the load.
3. Lift the load to a full upright position.
4 Lower the load to its original position.
MISSION III
PROCEDURE
Given pictures containing safety hazards, identify the hazards
and name the procedures for reporting or correcting them. Instructor

assistance may be provided on mnst parts of the task.

1. Identify each of the following safety hazards. Write your answer
in the space provided beneath each picture.

2. Name the procedures to eliminate each safety hazard. Write your
answer in the blanks beside each picture.
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3. Name the procedures for reporting a safety hazard if it can
not be corrected by you or your supervisor.

MISSION IV
PROCEDURES

Given information on electrical hazards and precautions, explain
the procedures involved in dealing with the hazards.

1. What are the main hazards of working with electrically powered
tools?

2. List the precautions to take while using electrically powered
tools.

a.

b.

e.
f.

3. Tools whiech are not double insulated must be

MISSION V
PROCEDURE

Using information provided, identify the procedures for emer-
gency treatment of a person involved in acid spill.

1. List the protective clothing which should be worn while working
with acid.
a. f.
b. &




d. i.
e.
2. Name the steps to take in the event you or someone is exposed

to acid via a spill.
a.
b.
c.
3. List the effects of what an acid burn or spill could do.
a.

b.




WB J3ABK55231 000-I-3-P1
MAINTENANCE OF TOOLS AND EQUIPMENT
OBJECTIVES

Working as a member of a team, using instructions and che-xlists,
and exercising safety precautions, perform preoperational inspections
and adjustments or repairs on masonry tools and equipment, with in-
structor assistance.

Working as a member of a team, using instructions and checklists,
and exercising safety precautions, select, clean, sharpen, lubricate
or maintain masonry tools and equipment. Limited instructor assis-
tance may be provided.

EQUIPMENT Basis of issue
SG J3ABR55231 000-I-3 1/student

WB J3ABR55231 000-I-3-P1 1/student

Manufacturer's Checklist and Manuals 1/12 students
Concrete Mixer 1/12 students
Mortar Mixer 1/12 students
Concrete Saw 1/12 students
Tile Saw 1/12 students
Bench Saw 1/12 students
Radial Arm Saw 1/12 students
Electric Drill 1/12 students
Circular Saw 1/12 students
Bolt Cutter 1/6 students
Crosscut Handsaw 1/6 students
Electric Saw 1/6 students
Tin Snips 1/6 students
Brick Set 1/6 students
Brick Hammer , 1/6 students
Tile Nipper 1/6 students
Pick 1/6 students
Spade 1/6 students
Star Drill 1/6 students
Brace and Bit 1/6 students
Level 1/6 students
Plumb Bob 1/6 students
Electric Hammer 1/12 students

MISSION I
PROCEDURE

Working as a member of a team, using instructions and checklists,
and exercising safety precautions, perform preoperational inspections
and adjustments or repairs on masonry tools and equipment, with in-
structor assistance.
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1. Concrete Mixer.

CJR- 051
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a. Safety precautions
(1) Remove all jewelry,
(2) Check safety chain holding hopper in '""UP'" position.
(3) Keep all personnel clear of machine while in operation.
(4) Stay uvpwind froam cement dust.
b. Preoperation checks
(1) Check o0il and fuel levels
(2) Check lock stebilizing standards
(3) Check skip/hopper safety locks
(4) Check drum for operation
(a) Cleanliness
(b) Fittings and gears
{5) <Check noisting cables for condition
(6) Check tow bar for operation
c. Maintenance
(1) Clean
(a) Wash outside with water hose
(b) Clean inside of drum with wooden paddle
or fill % full of aggregate and operate
5 minutes.
(2) 1iubrication
(a) Maintain proper o0il level 1in engine
(b) Lubricate grease fittings
t¢) Oil moving joints
(3) Repair/maintain
(a) Replace drum blades if badly worn
(b) Check and tighten bolts, nuts, and screws
(c) Repair or replace inoperative parts
(d) Clean and adjust engine spark plug
(e) Check engine fuel tank for dirt and water
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2. Concrete Saw
a. Safety precautions
(1) Keep hands and feet away from saw blade while in operation
(2) Wear goggles while operating saw
(3) Remove all jewelry
(&) Sweep area from sawing
b. Preoperation checks
(1) Check engine fuel/oil level
(2) Check blade for condition and security
(3) Check overall saw for condition and security of parts
c. Maintenance
(1) Clean
(a) Remove dirt from engine cooling fins
(b) Keep holes in dust guard free of dirt
(c) Remove belt guard and clean clutch area
(d) Clean engine air filter
(2) lubricate - check engine fuel /oil level
(3) Repair/maintain
(a) Check and tighten nuts, bolts, and screws
(b) Clean and adjust engine spark plug
(c) Check fuel tank for dirt and water
(d) Repair or replace inoperative parts

3. Mortar mixer




a. Saftety precautions
(1) Remove all jewelry
(2) Insure mixing drum is disengaged
(3) Keep all personnel clear of machine while in operation
(4) Dc Not place hands inside the drum cage while mixing piaster
b. Preoperation checks
(1) Check engine oil and fuel levels
(2) Check general condition of parts
(3) Check security of components
c. Maintenance
(1) Clean

(a) Wash outside with water hose

(2) Lubricate
(a) Maintain correct oil level in engine
(b) Lubricate grease fittings
(c) 0Oil moving joints

(d) Keep small amount of grease on main gear
teeth

(3) Repair/miintain
(a) Replace drum blades 1f necessary
(b) Check and tighten bolts, nuts, and screws
(c) Repair or replace inoperative parts.
(d) Clean and adjust engine spark plug

(e) Check engine fuel tank for dirt and water




4. Tile Saw

a. Safety precautions
(1) Make sure saw has 3-prong grounded plug
(2) Wear goggles
(3) Wear rubber gloves
(4) Stand on a rubber mat while operating
b. Preoperation checks
(1) Check pan for water
(2) Check guard and blade assembly for free operation
(3) Check pump for operation
c. Maintenance
(1) Clean
(a) Remove dust from exterior parts
(b) Drain and clean water pan as required
(2) Maintain/repair
(a) Check V-belts for tension and condition
(b) Check blade guard for condition and security
(¢) Check blade assembly for operation

(d) Check overall condition and security of parts
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5. Electric saws
a. Safety precautions
(1) ALWAYS wear goggles
(2) Keep hands away from cutting blade
(3) Use the right saw for the purpose for which it was desipned

(4) Disconnect the power source before making any adjustments to
the saws

b. Portable electric saw

%) DEPTH
ADJUSTMENT

BLADE GUARD CONTROL LEVER

TELESCOPING BLADE GUARD

SAW CLAMP SCREW AND FLANGE

SAW BLADE
ANGLE ADJUSTMENT
THUMB SCREW

RIPPING GUIDE

(1) Preoperation checks

(a) Adjust depth of cut
(b) Set angle for desired angle cf cut
{c) Check guard assembly
(2) Maintenance
(a) Clean - Wipe dirt and dust off of exterior of saw

(b) Iubricate - 0il the electric motor and grease gears
as specified by the marmufacturer
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(c) Maintain/repair

Change blade when dull

(Lo

2 Check parts for security

3 Repair or replace damaged electrical cord

¢. Radial arm saw

CARRIAGE
SWIVEL LOCK
MO TOR

BLADE GUARD
AND EXHAUST

GUIDE FENCE

TABLE ABL
T E

SWITCH

ELEVATING
CRANK

MO T
DAt R

(1) Preoperation checks
(a) Check blade for sharpness and proper installation
(b) Check saw table for security

(c) Check saw assembly adjustments

(d) Check work area

14

o 160
ERIC

Aruitoxt provided by Eic:



(2) Maintenance
(a) Clean - Wipe dirt and dust off of exterior
(b) Iubricate ~ Oil machine as specified by manufacturer
(c) Maintain/repair
1 Keep blade sharp and set
2 Repair or replace damaged parts

d. Table saw

GUAR
CUTOMF OR MITER GAGE BLADE 0

HIPBIHG b ENCE

Po .

b OERTH OF CUT
\
'

A

(1) .Pféggeration checks

(a) Check blade for sharpness and proper installation
(b) Adjust blade to desired height
(c) Move fence as required
(d) Check guard assembly
(2) Maintenance

(a) Clean - Wipe dirt and dust off exterior

(b) ILubricate - Oil machine as specified by manufacturer

(c) Maintain/repair

1 Keep blade sharp and set
2 Check and tighten parts as required
3 Gneck V-belt for condition and tension and replace

when needed
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6. Electric hammer

\ TOOL RETAINING
SPRING CLIP

ELECTRIC HAMMER

MOIL
DIGGER SPADE CHISEL POINT STAR DRIL CHUCK

NAIL DRIVER

BACKFILL-
TAMPER

MASONRY (STAR)
ORILL BIT

lo
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a. Safety precautions
(1) Make sure the electric hammer has a 3 prong grounded plug
(2) Wear goggles
(3) Do Not operate while standing in water

(4) Make sure the attachment used is properly secured by the
tool retaining springclip

b. Preoperation checks
(1) Check electrical cord
(2) Check selector switch
(3) Check lock chuck
¢. Maintenance
(1) Cleap
(a) Ramove dust and dirt from exterior
(b) Wipe dirt from attachments with clean cloth
(2) Maintain/repair
(a) Replace damage attachments
(b) Check for security of screws and bolts

(c) Repair or replace damaged electrical cord
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MISSION II
PROCIEDURE
Working as a member of a team, using instructions and checklists,

and exercising safety precautions, select, clean, sharpen, lubricate

Or maintain masonry tools and equipment. Limited instructor assistance
may be provided.

1. Sharpen the cutting edge of either the brick set or a mason's haumer.
a. List four safety precautions to be observed while performing this task.
(1)
(2)
(3)
(1)

. DRBe sure that all of the safety precautions are followed.

2. Dress the edge of a shovel or other masonry material handling tools, ¢ = list
four safety precautions to be observed while this task is being perfo ’

a.

b.

C.

d.

>

Clean, treat, and store shovel or other masonry material handling tools as
directed and list four safety precautions to be observed while this task is
performed.

[oh]
N

a.

b.

C.

d.

4. Remove and replace a hacksaw blade in a hacksaw frame.




MISSION III
PROCEDURL '

Use your study guide and/or class notes to complete the following:
1. . LLVELS ‘

a. levels are used to check and aligmment.

b. The mason level is usually in length and made of aluminum
magnesium, or

c. A level is probably the most instrument that a mason
uses.

d. The small, light-weight level that attaches to a cord is called a

e. You should check the condition of the . and glass cover
of a level, and always the level after use.

2. MEASURING TOOLS

a. Standard measuring tools for the mason is a 6 foot
and a 10 foot

b. For measuring distance where a rigid measure is needed, you would use a

c. Most of the tapes and rules that a mason uses are graduated to
of an inch.

d. The folding rule should be wvhen not in use.

e. If a steel tape gets wet, dry the tape with cloth and

before rewinding.
3. HAMMERS

a. Identify the following items:

Name:

(1)

Name :

(2) 1§1(3E5




b. Match the item with its use or description by placing the correct number
in the space provided.

1. Claw hammer Used for splitting block
2. Sledge hammer
3. Brick hammer Designed to pull nails

1, Tile hammer
Available in sizes from 2 to 20
pounds

__Is lighter in weight thuan 2
brick hammer

Available in 13, 16, and 20
ounce sizes

Used for cutting ceramic tile
Used to drive heavy spikes

¢. Before using a hammer check for a or ' handle.

d. Clean hammers after use and return them to the

4. CHISIF1S

a. ldentify the following items:

Name:

L

Name:

(2)

20
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b. Match the item with its use or description by placing the correct number
in the space prcvided.

1. Cape cold chisel Used to cut block

2. Flat cold chisel

3. Round nose cold chisel Used to cut V-Joints

4. Diamond point cold chisel

5. Brick set ~ Designed to cut sheet metal

6. Blocking chisel

7. Woodworkers chisel Made to cut grooves, slots and
keyways

Designed to cut and shape wood
Has a blunt cutting edge

Has wooden or plastic handle
Used to cut concave joints

c. Check the cutting edge of a chisel for correct shape and

d. What should be done to a chisel with a mushroomed end?

ol

Before chisels are stored apply a and protect
the cutting edge from

5. TROWELS

a. The trowel is the masons principal

b. The 2 main types of trowels are the trowel,
and the trowel.

c. The 3 parts of a trowel are the , , and

the

d. Trowels are used to spread and smooth ) , and

e. A trowel should be checked for a handle and ihe blade
inspected for .

6. FDGERS

a. Edgers are used to round off and the edge of concrete
slabs.

b. Edgers are available for both and corners.

c. Edgers should be checked for , damage and loose handles.
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7. GROOVIRS

a. Groovers are also called

b. A groover is used to cut joints in

c. Groovers should be checked for _ cleanliness, and loose handles.

8. JOINTERS

a. Jointers are used to the surface of mortar joints.

b. Jointers are also called tools, or tools.

c¢c. Jointers are used in and work .

d. The one piece, all metal type is a Jjointer.

e. liorizontal jointers are also called _ . runners or
runners.

{. Jointers should be checked for , cleanliness and

if installed.

9. JOINT RAKERS

a. A joint raker is a tool designed to produce a joint.

b. The 2 main types of joint rakers are the and the

c. Joint rakers are checked for rust, damage, and

10. DARBIES

a. A darby is used to level the surface of , or the
surface of a concrete slab.

b. Darbies are made of , , or

¢ A darby should be checked for , and handle.

11. BRICK TONGE

a. DBrick tongs are used to bricks.
Ib. Brick tongs can handle about bricks at one time.
¢. Brick tongs are checked for , and the adjuster and lock nut
checked for proper .
12. FLOATS
a. Floats are used in finishing to float out or

b. Hand floats may be made of , ,

, Or

22
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13.

14.

15.

16.

O

ERIC

Aruitoxt provided by Eic:

and are made of

feet long.

, and

the concrete into a dcense mass.

, and loose parts.

cord.

and in

Line holders that are used to secure the line at corners is called

and

A plumb bob is used to check that one point is directly

the grain, and a rip saw

the grain.

¢. large type floats are called |
: or v

d. Large floats may .,ave handles that range up to

e. Floats should be checked for '
of the handle.

TAMPER

a. Tanpers are used to

b. A jitterbug is a type of

¢. Tampers should be checked for cleanliness,

LINES

a. Mason line is usually made of or

b. A masons line is used to keep each course

¢. Lines are held in place with

d.

e. An intermediate line support is called a

. Mason lines should be checked for

g. Line holders are checked for

PLIMB BOB

a.
another point.

b. A plumb bob is not accurate in __

¢. Check the plumb bob for condition of the

SAWS

1. A crosscut saw is used to cut
is used to cut

b. After using a saw, always oil the blade with a

C.

If rust ariears on

and apply a

the blade, remove with a

23
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Q.

h.

Rip saw teeth are shaped and filed to cut like

wiiile the teeth of a crosscut saw like

The two types of hacksaw frames are:

(1)
(2)
For most sawing jobs, use a hacksaw with _ teetn per inch.
o .-'::nwinxr thin melal, wse o hacksaw bladoe with or teeth
per inch, s cmm e T

L — [semin ) —

TC-004a

In the drawing above, the blade in the hacksaw on the I
installed correctly since it will cut on the - stroke.

When using a hacksaw, there should always bc at least

teeth in contact with the metal.

17. CCCEWDRIVERS

a.

O

ERIC

Aruitoxt provided by Eic:

The names of the screwdrivers shown below are:
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1. 'The parts of a screwdriver are:

=

c. The size of a screwdriver is detemined by measuring the

and the

(1) Shows

(2) Shows

e The tip of a damaged screwdriver can be returncd to original shape by

f. What is used to smooth a rough handle un a screwdriver?

18. FILES

a. Files are used for and or removing
small amounts of metal.

b. Name the five parts of a file

1.

G ok WD

171
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¢. TFiles should never be used without a

. Correct use of a file is shown in which drawing?

e. Ixcessive pressure while filing results in and
of the teeth.

. 'The drawing on the left above shows how a file is cleaned with a

Metal particles are also

removed from a file as shown in the drawing on the right with a

26
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19.

20.

WIENCHS

. Identify and give the purppse of the following tools:

B O

(1) Name:
(2) Purpose:
p=—C
(1) Name:
(2) Purpose:

b.  Coat moving parts of wrenches with a light coat of

¢. Do not use a wrench that is

PLIERS !

a. Identify and give the purpose of each of the following tools:

A

A7

(1) Name:
(2) Purpose:
(1) Nux:
(2) Purpose:




(1)

{(2)

b.

C.

d.

Name:

Purpose:

]

What type of pliers is used to cut away small bits of tile?

-

Moving joints of pliers should be

Pliers should be checked for cleanliness and

ALLEN WRENCHES

a. Allen wrenches are also called wrenches.
b. Allen wrenches are used to turn bolts and screws.
c. Remove rust fram allen wrenches with
d. To prevent rust, tools should be given a light coating of
CUTTERS
a. Metal shears are also called
b. Metal shears are used for cutting
C. Metal shears are available in blade or
blade for making different type cuts.
d. Bolt cutters are used to cut R , and
€. Metal shears ani cutters should be kept and
f. Cutters shoul? checii for
FRAMING SQUARE
a. A framing square is alse cailed a square, a
Square, cor a — square.
b. Framing squares si aormally made of s , Oor
c. 'The manufacturers name is on the side of the square.
d. 'The longer arm of 1he square is called the or

28
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24.

25.

26.

Q.

{.

.

When not in use, lay the square on

Apply a light coat of before storing.

Check squares for and

CONCRETE MIXER

Most of the concrete you will use is bought locally and delivered by

a.
b. For small jobs and when ready-mix is not available, concrete is prepared
with a .
c. Concrete mixers are used to mix ) , and
d. Mechanical concrete mixers range in size from about cubic foot
to cubic yards.
e. Concrete mixers are usually powered by or
CONCRETE SAW
a. Some of the reasons for sawing concrete are:
(1) to provide
(2) control .
(3) shape
b. Masons use the size concrete saw.
c. Small concrete saws may have electric motors, but most are powered by
d. Blades used on concrete saws are usually discs or
tip blades.

MORTAR MIXER

®

Mortar mixers are used to prepare and mix

A mortar mixer is similar tc a concrete mixer except that it is usually

Mortar mixers are powered by a or an

A cammon size mortar mixer handles about cubic feet.

The paddles of the mortar mixer have extensions made of
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27.

28.

29.

TILE SAW

a. The masonry or tile saw is used to cut ) )

and
b. Masonry blades range in size from to inches.
¢. Blades of masonry saws have tips made of or industrial

d. You should order the size masonry material required because blades are
and cutting material is

ELECTRIC SAWS

2. One job that requires the mason to use an electric saw is cutting lumber
for :

b. ‘'lThree common types of electric saws are:

(1) saw,

(2) saw.

3) saw,

c. 'The 3 types of saw blades camonly used are the ,

and

FELECIRIC HAMMER

a. The portable electric hammer is used as a or a

b It has a variety of changeable bits such as ,

and

30



WB J3ARR55231 000-1-4-Pl
PLANNING A MASONRY PROJECT

)BJECTIVE

Given architectural drawings, identify masonry materials used, dimeusions and location of
iven components, by completing at least 70% of the exercises,

QUIPMENT
Basis of Issue
3G J3ABR55231 000-I-4 1/student
B J3ABR55231 000-I-4-P1 _ 1/student
ngineering Drawings : 1/student
INSTRUCTIONS

Mission 1

Use your study guide, class notes, and the engineering drawing given to you by
your instructor to complete the following:
1. Plot Plans

What information is given in plot plans?

. a.

b.

c.

d.

e. _

f. -
(L ——
(2)
(3)

2. Foundation Plans (Use drawing number 25-074/3)

"a. K-3- What is the size of the footing?

b. E~-3- What size reinforcement steel is used?

c. ILatrine #4 - What is the size of the concrete slab?
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(1) Thickness

(2) Length

(3) Width

Framing Plans (Use drawing number 25-074/3)

a. N-3- What is the size of the floor joist?

What is the center spacing?

b. K-3- Vhat type of floor covering will be used?

¢. E-3- What is the size of the blocking?

Floor Plans (Use drawing number 119-58)

a. What is the building dimensions?

b. How many sets of double doors are there?

¢. What is the width of the sliding door?

d. Vhat is the width of the double doors?

(1) East

(2) West

Elevations (Use drawing number AW 21-01-03, plate 27)

a. What is the elevation of the kitchen floor? ft.

b. What is the height of the ceiling of the dishwashing room?

c¢. Window spacing for court A, what type glass is used?

d. Using elevation number 3, what type of materials are used for the facing?

Selections and details (Drawing number AW 21-01-03, plate 28)

a. Section 2 - What are the different sizes of concrete masonry units used?
(1)
(2)

b. Section 2 - Horizontal reinforcement will be tied on

centers.
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(1)

3)

(5)

(7)

(9)

¢. Section 7 - What type of windows are used?

4. Scction 11 - How far apart are weep holes drilled?

D pwing: Techniques (Details)

e.

f.

Symbols

Use your MODERN MASONRY textbook to identify the symbols and fill in the blanks.

a. Symbols

'YYA Y
%
ey
A YA
9g% g094 j/

|
|

! |
i
i

ll
|

(2)

(4)

(6)

(8)

(105

(12)
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WB J3ABR55231 000-I-5-P1
PREPARING CONCRETE MIXTURES
OBJECTIVE
Working as a member of a team, and using materials provided, measure,

mix and perform field tests for consistency of three concrete mixtures.
Instructor assistance may be provided for most parts of the task

EQUIPVENT
Basis of Issue
SG J3ABR55231 000-I-5 1/1 student
WB J3ABR55231 C00-I-5-P1 1/1 student
Slump cone and rod 1/2 students
Wheelbarrow 1/4 students
Shovel 1/4 students
Hoe 1/4 students
MISSION I

PROCEDURE

Working as a mamber of a team, and using materials provided, measure,
mix and perform field tests for consistency of three cacrete mixtures.
Instructor assistance may be provided for most parts of the task.
1. Students will mix three batches of concrete, using the following mixes:

a. Cement - one shovel

b. Sand - two showvels

c. Aggregate - three shovels

d. Water - added in prcper ratio to make batch no. one, then use aggregate
to adjust mix for remaining batches.

2. The students will then perform a slump test on each batch. Each batch nust
be within the limits as set forth.

a. Batch mumber one - 4 to 6 in. slump
b. Batch nunber two - 2 to 4 in. slump
C. DBatch number three - 0 to 2 in. slump
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3. The steps for doing the slump test are:
a. Fill the slump cone one-third full of concrete.
b. Rod the concrete 25 times with pointed rod.

Fill the slump cone two-thirds full of concrete.

a oo

Rod the concrete 25 times with pointed rod.
Fill the slump cone full of concrete.
Rod the concrete 25 times with pointed rod and smooth top of cone.

Remove slump cone “rom the concrete.

5 @ hoo

Place slump cone near éoncrete; place the pointed rod across top of cone and
concrete. Using a ruler, measure the distance between the rod and top

of concrete; this will be the slunp test.

Record results of the slump test in the blanks provided below.

1. Batch number 1, very wet sand

2. Batch number 2, wet sand
3. Batch number 3. damp sand
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WB J3ABR55231 000-I-6-P1
CONSTRUCTION LAYOUT
OBJLECTIVES

Working as a member of a team, using materials, area, hand tools, and
dimensions provided, layout a site for construction of a concrete slab. Layout
nust be within + 1/4 inch of tolerance. Instructor assistance may be provided
on most parts of the task.

Using tools provided, prepare an area for a concrete form. The completed
area nust be smooth, compacted, and ready for construction of the form. Instructor
assistance may be provided on nost parts of the task.

FQUIPMENT

Basis of Issue
SG J3ABR55231 000-I-6 1/student
WB J3ABR 55231 000-I-6-P1 1/student
50-foot steel tape 1/6 students
2x1 and 1x6 lumber 1/4 students

Sledge Hammer
Ilectric Saw
Water Level
Builders Level
Hammer

Nails

Tamper

Shovel (round point)
Shovel (square)
vheelbarrows
Rakae

Gravel

lTayout Line
Masons Har.dtools

PROCEDURE

1/6 students
1/12 students
1/12 students
1/6 students
1/4 students
1 /student

1/12 students
1/3 students
1/3 students
1/3 students
1/3 students
1/6 students
1/6 students
1/student

MISSION I

Working as a member of a team, using materials, area, hand tools, and
dimensions provided, layout a site for construction of a concrete slab. Layout
must be within + 1/4 inch of tolerance. Instructor assistance may be provided
on nost parts of the task.

36

182




e T I

5.

Procure necessary tools and equipment.
Go to the area designated by the instructor.
Lay out a rectangular building. (See rectangular building drawing)

Set and square the hub stakes. Use the 6-8-10 method for first setting
the stakes and then use the diagonal checking method once all of the stakes
are set,

Set and level the batter boards.

String the layout lines. Use a plumb bob or a level to establish where
the string lines meet.

Cut a kerf in the top of the batter board to hold the layout lines once
the position of the line is determined.

If time permits follow the same procedures to layout a building with an
offset or a U shaped building (See drawings).

Have the instructor check your work.

CONCRETE FOUNDATION

¢BD-042

Rectangular Building
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CONCRETE FOUNDATION WITH AN OFFSETY

(6}

- 14°

— CRD-04)

Building with Offset

MISSION IT
PROCEDURE
Using tools provided, prepare an area for a concrete form. The completed
area must be smooth, compacted, and ready for construction of the form. Instructor
assistance may be provided on most parts of the task.
1. Procure the necessary tools and equipment.
2. Go to the area designated by the instru.tor.

3. Prepare an area for construction of the “irms.

a. Remove all vegetation and topsoil as necc:=sary ta sec the forms
and pour the concrete.

b. Check the subgrade for soft or hard spots.

184




c. Compact the loose soil until firmly packed.

(1) Fill any low areas with backfill

4. Have the instructor check your work.

CONCRETE FOUNDATION U SHAPED

N ! PU—

U-Shaped Building

39
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WB J3ABR55231 000-1I-7-P1
BUILDING FORMS FOR CONCRETE

OBJECT1VE

Working as a member of a team, and using information and tools provided, build
a.form.for concrete, with instructor assistance. The form must camply with the
given instructions and be ready to receiwve concrete mixture.

IQUIPMENT
Basis cof Issue

SG J3ABRH5231 000-1-7 1/student

WB J3ABR55231 000-I-7-P1 1/student
Shovels 1/3 students
Sledge Harmer 1/3 students
50' Steel Tape 1/6 students
ILayout Line 1/6 students
Lumber for Forms 1/6 students
Mason liandtools 1/student
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PROCEDURE
Mission 1

Using your textbook MODERN MASONRY, identify the parts of the wall form
as shown on page 40. All parts must be identified correctly.

1. 5. 9.
2 6 10.
3. 7. 11.
A 8

Mission 2

NOTE: In this area you will construct a form for a concrete slab. The
size and location of the form will be given to you by the instructor.

1. Construct a slab form. Follow the instructions given you by the instructor.
2. Use the following checklist to insure the slab form is properly constructed.

1. Is the form in the correct place?

2. Is the form of the correct size and shape?

3. Are there enough braces and stakes?

4. Is the form strong enough?

5. Are all the joints tight?

6. A;e the forms level?

7. Are the interior parts of the forms oiled?

8. If there are anchor bolts required, are they placed properly?
9. Are forms square and perpendicular where required?
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WB J3ABR55231 000-I-~8-P1
INSTA? LING REINFORCEMENT MATERIAL

OBJECTIVE

Working as a member of a team, exarcising safety » i i

‘ , ex pr-cautions, and using
masonry tools and equipment, prepare, and install reinforcement into concrete
Forms. Instructor assistance may be provided for most parts of the task.

Using information provided, identif the and
bl te e dovices. y types uses of concrete anchor

BOUIPMENT

Basis of Issue
G J3ARRS5231 000-I-8 1/student
W3 J3ABR55231 000-I- 8-P1 1/student
Bending Table 1/6 students
Bolt Cutter 1/3 students
Pliers 1/3 students
Six-Foot Rule 1/3 students
Steel Mesh

Steel Bars
Soft Iron Wire
PROCTDURL
Mission 1

NOTE: Before accomplishing the following projects, obtain necessary
specifications from your instructor.

1. Installing Wire Mesh in a Slab Yorm

A . Estimate the amount of steel wire mesh you will need.

x

Unroll wire mesh and cut to length with bolt cutters while
observing safety precautions.

Place wire mesh in forms.
Check for correct overlap (minimum 6 inches)

Install supports, spacers, Spacer blocks or other devices as directed.

mom o0

Have instructor check your work when completed.

Installing Steel Bars in a Form

Install wooden spacer blocks at the top and bottom of forms as necessary.

42 188



Measure, cut, bend, and install vertical bars, as required.

Measure, cut, bend and install horizontal bars as required tying them to the
vertical bars as the work progresses and as directed by your instructor.

Check for correct bar spacing.

Have your instructcr check reinforcement installation when complete.
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WB J3ABR55231 000-I-9-Pl
PLACING CONCRETE FOR A SLAB
OBJECTIVE
Working as a member of a team, exercising safety precautions, and using
masonry tools and equipment, measure, mix, perform a field test, place, consolidate

and finish the concrete project. Concrete must be ready for the curing process.
Instructor assistance may be provided for wmost parts of the project.

QUIPMENT

Basis of Issue
SG J3ABR55231 000-I-9 1/student
WB J3ABR55231 000-I-9-P1 1/student
Concrete Mixer (6 cu ft capacity) 1/6 students
Water Hose (if required)
Screed Board 1/6 students
Wood Floats 1/3 students
Steel Trowels 1/3 students
Idging Board 1/3 students

Burlap or Quring Caompound (as prescribed)
Dertland Cement (amount required )
ne Aggregate (amount required)
Coarse Aggregate (amount required)
Wuter {as required)

PROCEDURE
MISSION 1

1. Using the following inspection guide perform preoperational and
operational safety checks on the mixer.

2. Preoperational inspection

(1) Check for safety chain connection to hopper.

(2) Remove towing tong.

(3) Check wheels on mixer for secure emplacement.

(4) Check engine 0il supply for full condition, add oil if needed.

(5 Check fuel supply and service if needed. FOLIOW ESTARLISHED
SAFE SERVICING PROCEDURES

(6) Check lift cable for proper wind on pulley.
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b. Operational safety guide.

(N Clear everyone from hopper travel.

(2) Start mixer engine.

(3) Engage clutch.

4) Insure that everyone is clear of the hopper travel.
(5) Disconnect safety chain.

) __ Release hopper to full down position slowly.

) Observe cable unwinding (allow to unwind slowly).
(8) Raise hopper until hopper knocks emptying concrete

materials into mixing drum.
Mission 2

Following these instructions measure., and mix the concrete for the project
Pour approximately 10 percent of the mixing water into the mixer drum.
Load dry materials into the skip in the following sequence:

(1) Gravel

(2) Portland Cement

(3) sand

Pour dry materials into drum while uniformly adding 80 percent of the mixing
water.

After all ingredients are in the mixer, add the remaining 10 percent of water.

Mix for a4 minimum of 1 minute for mixtures up to 1 cubic yard. Add 15 seconds
mixing time for each additional % cubic yard.

Measure the mixing time from the time all materials are in the mixer.
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Mission 3
Perform a field test for consistency, transport, and place the concrete
a. Extract concrete from mixer into wheelbarrows
b. Perform a slump test
(1) One after the first batch is mixed (adjust mix as necessary)
(2) After half the project is completed
(3) During the last couple mixes to be used
c. Transport concrete to formed area

d. Consolidate concrete and forms with shovels, jitterbugs, etc., as
the concrete is being placed

e. Using screed board, bring concrete to proper grade or elevation

f. Float the concrete, being careful not to overwork it, bringing up
too much paste

Mission &4
Following the outlined procedures finish the concrete project
a. Allow concrete to hydrate and set until ready to trowel.
b. Trowel concrete using method demonstrated by your instructor.
c. Use edging tool and edge cuncrete.

d. Proper curing procedures will be covered in the last part of the day.
See WB J3ABR55231 000-I-10-Pl curing concrete slabs.

Postoperation and Cleanup:
a. Clean mixer and all equipment. Have the instructor check your work.
b. Perform postoperatiqnal safety check on mixer.

(1) _____ Raise hopper.

) Comnect safety chain,

3) Commect towing tongue (if mixer is
(4) Turn switch OFF.

c. Return mixer, and all other tools and equipment to des:iznated storage areas.
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WB J3ABR55231 000-I-10-P1
CURING CONCRETE SLABS
OBJECTIVE

Using given procedures, and with instructor assistance for most parts of
the task, apply the material necessary to protect the concrete from extremes of
weather and to effect a satisfactory cure of concrete slabs and structures.

EQUIPMENT

Basis of Issue
SG J3ABR55231 000-I-10 1/student
WB J3ABR55231 000-I-10-Pl 1/student
Sand (as required)
Polyethylene Sheets or 1/12 students
Weterproof Paper
Fabric 1/12 students
PROCEDURE

Mission I

The student will apply coverings to fresh concrete to obtain proper curing.
The coverings will be applied as directed by the instructor.

Water

1. After concrete hac hardened for a few hours, wet concrete surface thoroughly
with water.

2. Check surface frequently to make sure that it stays wet.
Sand

1. Spread concrete surface with a layer of sand.

2. Wet sand with water.

3. Keep sand wet to ensure curing.

Fabric

1. Place fabric over slab.
2. Wet fabric with water,
3. Keep fabric wet to ensure curing.
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Waterproof Paper or Polyethylene Sheets
1. Moisten concrete with water.
2. Apply waterproof paper or polyethylene sheets.

3. Overlap edges of paper or polyethylene to keep moisture under the coverings.




WB J3ABR55231 000-1-11-P1
REMOVE FORIMS AND FINISHING CONCRETE SURFACES

OBJECTIVE

Working as a member of a team, exercising safety precautions, and using
masonry tools and equipment, remove, clean and store forms, and make patches
as necessary to finish the concrete. Instructor assistance may be provided
for most parts of the task.

BQUIPMENT

Basis of Issue
SG J3ABR55231 000-1- 11 1/student
WB J3ABR55231 000-I-11-P1 1/student
Mason Handtools 1/student
Wheelbarrows 1/6 students
Shoval 1/6 students
Hoe 1/6 students
Cement 1/6 students
Sand 1/6 students
Gravel 1/6 students
PROCEDURLS

Mission 1
Vhen you have campleted this mission, you will be able to ramove concrote forms;

use & carborundum stone to clean and finish a concrete surface; fill surface voids;
and clean, oil, and store forms.

Removing Forms

1. Remove stakes and braces.

2. Move forms away fram concrete. Be careful not to damage concrete surfiaces.
3. love forms away fraom the immediate work area.

Cleaning Concrete Surfaces

As directed by the instructor, wet a specified area and remove exce¢ ss concrete
and stains with a carborundum stcne.

Filling Voids
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.

a. Apply the slurry paste with a brush.
b. Rub the surface with a sponge float to insure filling of all holes.
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¢. After the surface aas dried, rub the surface with burlap to remove excess
slurry paste.

Cleaningz, Oiling and Storing Forms

1. Clean form surfaces with a stiff wire brush.
2 Ramove nails as required.

3. Apply a light coat of oil to the form face.
4

Stack the forms in their order of erection or as directed by your instructor.
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WB J3ABR55231 000-I-11-P2
REPATIRING DAMAGED CONCRETE
OBJECTIVE

Using masonry tools and equipment, and exercising safety precautions, cut,
break or drill out a section of concrete and repair the area to match the
existing concrete. Instructor assistance may be provided for most parts of the

task.

EQUIPMENT

Basis of Issue

SG J3ABR55231 000-I-11 1/student
WB J3ABR55231 000-I-1l1l-P2 1/student
Air Compressor 1/12 students
Jackhammer 1/12 students
Coricrete Saw 1/12 students
Electric Hammer 1/12 students
Concrete Mixer 1/12 students
Wheelbarrow 1/6 students
Vibrator Tamper 1/12 students
Showels 1/2 students
Sledgehammer 1/6 students
2 X 4 lumber (as required)
Nails (as required)
Electric Power Saw 1/6 students
Mason Handtools 1/student
Bolt Cutter 1/6 students
Hacksaw 1/6 students
Re-bar Cutter 1/12 students
PROCEDURE

Mission 1

You will inspect and remove a damaged section of concrete designated by your
instructor. Prepare the designated area for repair, following the outlined pro-

cedures:

1. 1Inspect defective concrete area.

2. Deterrine the portion of concrete which must be removed.

3. Air Compressor: Operational Procedures.

a. Safety Precautions

(1) Remove zll jewelry.
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(2) Secure loose hose before starting.

(3) Open service valves before starting.

(4) Stay clear of air blast.

(3) Keep close surveillance of air pressure gauge.

(6) Goggles will be worn when using attachments with air compressor.
b. Preoperational Check

(1) Set unit on level ground.

(2) Check level of crankcase oil and ccmi:ressor oil.

(3) Check level of fuel and radiator coolant.

(4) Pull out idle conixrol cable.

(3) 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) Close drain valve on pressure tank.

c. Operational Check

(1) Operate engine at idle until engine temperature reaches operating
range of 120°F. Push in idle control cable.

(2) Mapintain minimm air pressure of 110 p.s.i. during operation.
d. Postoperational Check
(1) Close service valves and run 5 minutes before shutdown.
(2) Stop engine by pulling stop cable.
(3) Open drain valve on pressure tank.
(4) Clean and service compressor before storage.
4. Jackhammer: Operational Procedures
Wear safety goggles and gloves.

a.
b. Check to ensure oil is on cormection end of bit and in the piston chamber.

0

Cormect air hose and secure with safety wire.

d. Proceed to operate safely.
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5. Concrete saw: Operation Procedures
a. Safety Precautions
(1) Keep hands and feet awuy from saw blade while in operation.
(2) Wear goggles while operating saw.
(3) Remove all jewelry.
(4) Sweep area before sawing.
Preoperational Che-k
(1) Follow manufacturers specificatiorns
(2) Check engine oil/gas level
c. Operational Check
(1) S=t blade guard
(2) Start engine
d. Postoperational Check
(1) Shut off engine
(2) Visually inspect saw
(3) C(Clean and service as required
6. Methods of removing defective or damaged concrete
a. Cut damaged area perimeter out with coricrete saw.

b. Break up damaged concrete area using jackhammer. Electric hammer, sledge
hammer and other tools as required.

c. Remove debris using shovels and wheelbarrows.

(:wmanct subgrade with vibrations tamper.

Mission 2

You will mix, place, finish and cure the conciete for the damaged area that
was previously removed.

1. Methods of preparing subgrade edge of old slab
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a. Brush edge of existing slab free of all debris and dust.
b. Wet subgrade with water.
c. Brush edges cf existing slab with a bonding agent.

2. Reinforcement Steel Placement

a. Secure rebar to existing pad mechanically and use chairs or supports
to keep rebar from touching ground.

b. Expanded wire mesh can be used for thin slab construction reinforcement.

c. Follow your instructors direction on reinforcement requirements for
your specific project.

3. Concrete Mixture. Concrete Mixer Operating Procedures:
a. Safety Precautions
(1> Remove all jewelry.
(2) Check the safety chain holding the hopper in the up position.
3) Keep all persomel clear of the machine while in operation.

(4) Try to stay upwind from concrete mixing to avoid breathing soil
and cement dust.

b. Preoperational Procedures
(1) Follow manufacturer's specifications arnd operating procedures.
(2) Remove towing bar.
(3) Check wheels.
(4) Check engine oil.
y o Tl
6) Check lift cables.
c. Operating Procedures
(1) Clear all persormmel away from hopper.
(2) Ensure clutch is disengaged.
(3) Start engine. ~
<l
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(4) FEngage clutch to rotate drum.
(5) Lower hopper to full down position slowly.
(6) Observe cable 'mwind ™ | off sp. L.

(7) Fil. wepper with proper materials.

(8) Raise hopper until it hits automatic shaker emptying materials
into the rotating drum.

(9) Mix no less than one minute.

1o Dispense concrete from drum.
d. Postoperating Procedures

(1) Raise hopper.

(2) Commect hxoper safety chain.

(3) Tum off engine.

(4) Comnect towing bar.

(5) Clean and service mixer as required.

4. Concrete Area Repair Procedure

a. Mix, place, and consolidate concrete in area to be patched
b. Screed off concrete to match existing area

1
¢. Finish concrete with wooden floats and steel rtrowel to mv:oith exi.
concrete area or slab. 1ldge a1l or w7 as necessary.
d. el wd oo2a Lre., elzments.

IS

.. patched area as directed by your instructo: .
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3770 Technical Training Group SG J3ABR55231 000-II-1
Sheppard Air Force Base, Texas May 1983

CUTTING MASONRY
OBJECTIVE

Using masonry tools and equipment provided and exercising safety
precautions, cut and shape bricks and block to sizes and shapes specified.
Instructor assistance may be provided for most parts of the task.

INTRODUCTION

One of man's earliest developments was his use of masonry. As early
man started developing, he discovered that he could use rocks and stones
for tools, weapons, and shelter. The first shelter was a pile of rocks
to keep wild animals and enemies out of his cave. later he learned that
mud packed between the rocks would keep out the wind and cold. Since that
time the variety of masonry materials available for use in building has
greatly increased, but it is still basically mud and rock in some form or
another.

INFORMATTON :
Assignment (Day 6)
Read and study Chapter 1, pages 22-27, "Hollow Masonry Units'' and

Chapter 2, pages 37-48 in textbook, Modern Masonry, Goodheart-Wilcox, Inc.,
and answer the questions at the end of Chapter 2.

CUTTING AND SHAPING MASONRY

To meec all of the specifications that are set by the architect or
the construction engineer, it may require that some of the masonry be cut
to fit in a specified area. The specifications may also call for a hole to
be cut into the masonry. To cut and shape masonry you need a variety of
tools to do a good job. The tcols are chisels, hammers, trowels, and a masonxry
saw. The masonry saw will give you the best cut and should be used if the cut
edge is to be visible in the wall surface. A trowel can be used if the cut
edge is to be visible in the wall surface. A trowel can be used by the mason
to quickly cut a brick to a particular size without the mason stopping his
work. Using a trowel in such a mammer should be confined to soft brick, and
not used on concrete block.

All the types of chisels that are used in masonry work must be used with
a hammer. The most common harmers used by a mason for brick and block work are
a brick hammer and a 2 pound hammer. A brick hammer is used mostly to cut,
shape, and trim brick and block, and the 2 pound hammer is used with a chisel

’._l
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to cut the masonry into the size mits needed. A brick set is used to cut
brick to a specified length. A block ing chisel is used to cut block. Using
a v.ick set or blocking chisel - the most accurate method for cutting any
v nry when there is no available power source to operate a masonry saw.
Sometinrs electrical wiring is ran on the inside of a block, or structural
tile wa. =l vequires that a hole be cut in the wall for an outlet box or
a .11 switch. The tools to cut this hole are a small cold chisel and a

% TR

SIMMARY

There are many kinds of construction done with concrete materials;
therefore, there are different types, shapes, and sizes of concrete blocks,
and structural tile to meet the various construction requirements. The
selection of the proper blocks is a problem of the architect or the
structural engineer. It is your responsibility to know the various types so
that you can be sure to use the proper block as shown in the blueprints and
pecifications. It is also important for you to know how to cut the masonry

and what tools to use.
QUESTIONS
What are the two groups that hollow clay tile is separated into?

Structural tile can be positioned so the cells are

What are the two grades of load bearing structural tile?
Structural facing tile covers two broad groups, what are they?
What size mortar joint is used for stiuctural facing tile?

What is used to cut a brick if the cut surface is to be exposed?

N 0 MWy

What tool is used to cut and shape a concrete block?
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SG J3ABR55231 000-II-2
CONCRETE BLOCK CONSTRUCTION
OBJECTIVE

Using instructions, tools, and materials, layout a site for a concrete
block project. The site must be ready for construction of a concrete block
cormer. Instructor assistance may be provided for most parts of the task.

Working as a member of a team, and using masonry tools and concrete
blocks, prepare mortar and construct a corner for a masonry project. The
finished work must be within 1/4 inch of proper height and 1/4 inch of plumb.
Instructor assistance may be provided for most parts of the task.

Working as a member of a team, and using tools and equipment provided,
construct a block wall for a masonry project. The finished work muist be
within 1/4 inch of proper height and 1/4 inch of plumb. Instructor assistance
may be provided for most parts of the task.

INTRODUCTION

No construction material has developed so rapidly over the past 25
years as concrete blocks. The introduction of new materials and improved
methods of manufacturing has created an immense market for these units.

It is estimated that approximately 50 percent of exterior walls today
are constructed of concrete block units. The use of high production machinery,
capable of making up to a thousand block per hour, along with new materials,
has increased the demand for their usage. Block and tile are popular because
they are easy to handle, easy to lay, and are economical. A concrete block
wall can be constructed in much less time than other construction methods.
It is very durable, light in weight, ratproof, fireproof, rustproof, and
termite proof and is not damaged when in contact with water or chanicals.
In this portion of the study guide we will look at the types of concrete
blocks and structural tile, and at the techniques of laying concrete block.

INFORMATTON
Assignment for Day 7
Read and study Chapter 8, pages 116-118 (Laying Conc

k to

procedure No. 8 under Laying a Concrete Block Wall) in text ern Masonry,
Goodheart-Wilcox, Inc. Read and study this study guide thru lLa to the
Line and answer questions 1-7 at the end of the study guide.
Assignment for Day 8
Read and study Chapter 4, 'Mortar'', pPages 59-62 in text , Modern
Carpentry, Goodheart-Wilcox, Inc., and answer the questions. and study
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the study guide from Laying to a Line thru Tooling the Mortar Joints and
answer questions 8-14 at the end of the study guide.

Assigmment for Day 9

Read and stwdly Chapter 5, 'Masoniy Anchors, Tiles and Joint
Reinforcement'', pages 63-67, Chapter 8, pages 118-122, Procedure No. 8 thru
Anchorage to Masonry Walls and answer the questions.

Concrete blocks are made by mixing portland cement with water and
such materials as sand, pebbles, crushed stone, cinders, slag, burned shale
or clay, or many other types of aggregates. Structural tiles are composed
of clay and fired in an oven, much the same way as brick.

Concrete Block. Concrete blocks are formed into various structural
units and are available in lightweight and heavyweight units. The heavyweight
units are usually made from sand, gravel, slag, and crushed stone. The
lightweight units are made from shale, coal cinders, clay or slag, and other
lightweight aggregates.

Concrete units are made in various shapes and sizes to fit different
needs. Unit sizes are usually determined by their nominal dimensions. In
other words, a unit measuring 7 5/8 inches wide, 7 5/8 inches high, and
15 5/8 inches long is considered 8 X 8 X 16 inches. When this particular
unit is placed in a wall (blueprint specification: 3/38-inch mortar joints)
it will fit a space 7 5/8 inches wide, 8 inches high, and 16 inches long.
Various shapes and sizes are illustrated in Figure 1.

The decision to use heavyweight or lightweight units is determined by
the requirements of the structure under consideration.

Some of the factors that must be considered are (a) whether they are
used for interior or exterior wall, (b) whether they are load bearing or
nonload bearing, (c) the texture or finish desired, and (d) the cost.

Heavyweight units are normally required in exterior walls to lessen the
possibility of absorbing water, Heavyweight units are also required for load
bearing walls. The main advantage of lightweight units are that they are
cheaper and easier to handle. Therefore, they are faster to lay. The texture
of lightweight units is also a desirable feature.

Clay Bile. Structural clay tile are popular because of their low cost.
They are vk economical and are often used to back up brick walls.
Flgure.x2 shows one type of clay tile that is used to backup brickwork.
Figure 3 iljustrates how they are used for this purpose. The tile's rqueh
surface is @lesigned so that it can be plastered direct by first applyi
dampproof mdterials. Another type of tile has a single glazed face o
two faced (glazed on both sides). This typs (glazed) is used if the 1
is not to be plastered and for sanitary purposes .ia dairies, hospitals
and latrines.

W
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Now that you have seen the basic masonry and structural units, the next
step is to leam how a wall is actually constructed of these units. Concrete
blocks and structural tile are laid in the same marmer.

Designing Walls and Door or Window Openings

To achieve economy in construction, concrete masonry (block) walls
should be laid out to use full and half length units. This miniwnizes cutting
and fitting of these units on the job, operations which slow up the job of
laying the block, All the dimensions such as the overall length and the
height of the wall, the width and the height of a door or a window opening,
and the wall areas between the doors, the windows, and the corners should be
plamned to use full and half units. Full advantage of modular design for
block requires that door and window frames be of modular dimensions to fit
the modular full and half size units. Figure 4 shows examples of the wrong
and the right planning of block wall openings. Thus, using a nominal 8 X 8 X 16
inch block, both the horizontal and the vertical dimensions should be designed
in multiples of 4 inches which gives you a good modular design.

If walls anZ other structural details are properly plammed, block
cutting is held to a wminimumm; however, there are times when you will need
Jjust part of a block.

You can cut block with a hamiper and a broad chisel like the one used to
cut brick. Score the block with light blows of a hanmer and chisel where you
want it to break, then use heavier blows until the block breaks.

Sometimes blocks and tile need to be cut for electrical switch or outlet
boxes. This cutting can be done by using a small cold chisel and a hammer.
Score the outline of the hole, then strike heavier blows until the block
breaks on the line. '

If accuracy and appearance are important, use a masonry saw to cut
block and tile in the same mammer as when cutting brick. Follow the marufacturer's
instructions for using the saw.

Laying Out the Job

Before you start to lay the block you must first locate the exact
location of the corners, establish the wall line and mark the head joints.
Remewber to use the modular design idea when the layout is being done. The
corners can be located from the batter boards or by measuring out the length
of the walls where they are to be laid and squared by the diagonal or 3, 4, 5
method. Mark these points on the foundation with a2 pencil, chisel or a chalk
mark and then strike a chalkline from corner to corner to establish the wall line.
The chalklined area establishes the outer edge of the block wall and the length
of the course. The next step is called chasing the bond. This consists of
laying out the first course of brick, without mortar, along the length of the
wall to be constructed. To chase the bond place the first block on the

6
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Figure 4. Proper Modular Designing

foundation where the corner will be located, be sure to use a corner block.
Then place a rule or stick the desired thickness of the vertical joint (head
joint) against the corner of the block. Then place a second block in position
against the rule or stick and flush with the chalkline. Place the remaining
blocks in position following this procedure. After chasing the bond, mark
the position of each head joint on the edge of the foundation. If the job

is not too large, you can chase the bond around the complete foundation
allowing for half and whole blocks at the doors and windows. After marking
all the head joints on the foundation you can build the corner leads.

Mortar Preparation

Good mortar is necessary to good workmanship and good performance
within the wall. The mortar must bond the blocks into a strong well built
wall. Mortar should be mixed in a power mixer, except for very small jobs
where it may be mixed by hand. Mortar should be used within 2% hours after
original mixing when the temperature is 80° F or higher. When the temperature
is below 80° F, the mortar should be used within 3% hours. Mortar which is

7
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not used within tioese time limits should be discarded. Mortar that has
stiffered on the mortar board because of evasporation can be retempered to
restore its workability. To retemper the mortar, add water as required

to obtain a workable mix. Mortar that has sitffened by hydration (setting)
should be discarded. Since it is difficult to distinguish between the two
causes of stiffening, the most practical method for deciding whether the
mortar is good is using the amount of time elapsed from the initial mixing.

Building the Corners

The first portions of the wall to be laid are the corners or what are
also called the comer leads. The corner leads are raised up 6 courses
(a height of 4 feet) at both ends of the wall. To do this, spread and
furrow a full mortar bed for several blocks in one direction and lay the
comer block first. Position it carefully and accurately along the chalkline
previously snapped to establish the wall line. Then lay several block along
the wall line assuring not to move the corner block. All the block laid
should have the thick edge of the face shell positioned up, as this gives a
larger mortar bedding area, and the vertical joints are buttered to assure
a full joint. The head joints can be applied to two or three blocks in one
operation by placing several block on end and swiping mortar onto the ears
(ends). After three or four block have been laid, the corner block is set
to proper height using a story pole, then using a mason's plumb rule the
blocks are leveled, plumbed and straightened. The first course of block
should be laid with great care, making sure it is properly leveled, plumbed
and aligned as this will assist you in laying the following courses and in
building a straight true wall. Once one side of the cornmer is laid, follow
the same steps for laying the other side.

The second course is half a block shorter each way than the tirst course
and unlike the full mortar bed used in the first course, mortar is swiped on to
the face shell of the block as illustrated by Figure 5.

MORTAR

FOUNDATION

Figure 5. Mortar Swiped onto the Block
8
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Figawe 6. Checking the Horizontal Spacing

The remaining courses are stepped back half a block for each course until only
a single corner block is laid. Check the horizontal spacing of these blocks
by placing a straightedge diagonally across the corners of the blocks, as
shown in Figure 6. Be sure to set each course to proper height and check to
see if they are lewvel, plumb, and straightedged. Once the corner leads are
built the process of filling in the courses of block in between begins.

Laying to a Line

You should use a tightly drawn masons line, secured by some type of line
holder (line pins, corner blocks, etc.) to obtain a true wall surface. Fasten
the line so it is approximately a line's width away from the top edge of the
block and level with the top edge. The first course of block should be laid
with great care, making sure it is properly aligned with the head joint markings
and the chalkline established for the wall line and the top edge of the block
is laid a line's width away from the line. Having the block touch or crowd
the line can cause the wall to bow and lean in or ocut. Also be sure the head
joints line up with the marks on the foundation, if not the proper spacing
will not be maintained.

The mammer of handling or gripping the block is important. Practice
will determine the best way for each person. While leaming to lay block
it is best to use two hands as the blocks are heavy and have a tendency of
being hard to handle.

There are several different ways to iay block to a line, and the following
is one way. Use whatever way is best for you. By tipping the block slightly
toward you, you can see the upper edge of the course below, thus letting you
place the lower edge of the block directly over the course below. Rolling the
block up to a vertical pesition and shoving it, with a slight pressure, against




the adjacent block allows the block to be laid to the line with minimum
adjustment. Any adjustwents made to the final resting position rust be

made while the mortar is soft and plastic. Any adjustment made after the
nortar has stiffened will break the mortar bond and will have to be re-laid.
Each block can be leveled and aligned to the line by tapping lightly with

the trowel handle. The use of the mason's level between the corners when
laying to the line is limited. It is limited to checking the face of each
block to keep it lined up with the face of the wall. To stop the possibility
of the mortar stiffening and losing its plastic quality, never spread the
mortar too far ahead of the actual laying of the block. Usually swipe

enough mortar for three or four block to be laid at a time. Be sure when
laying block to a line that block are laid from both leads towards the middle.
After laying each block, cut off all the mortar extruding from the head and
bed joints. This mortar can be used to butter the head joints of the next
block but is usually thrown back on the mortar board and retempered. When
laying blocks from the leads towards the center, maintain the proper head joint
spacings so the closure block will fit without needing to be trimmed or
adjusting the other blocks. When installing the closure block, all edges of
the opening or all four ears of the block must be buttered with mortar.

Figure 7 illustrates a closure block being positioned with all edges of the
opening buttered. The closure block should be lowered carefully into place
and if any mortar falls out leaving an open joint, the block should be removed,
fresh mortar applied and the laying operation repeated.

Tooling the Mortar Joints

Weathertight joints and a neat appearance of a concrece block wall need
proper tooling. The tool used for tooling the hworizontal joints should be
at least 22 inches long or longer and have one end upturned to prevent gouging
of the mortar joint. The handle should be located approximately in the center
for easy handling. The vertical joints should be tooled with an S shaped jointer.
After a section of the wall is laid and the mortar has become thumbprint hard is
when the joints should be tooled. The tooling operation compacts and finishes
the mortar joint by forcing it tightly against each side of the joint. Unless
otherwise specified, all mortar joints should be tooled either concave or V
shaped. Using a concave or V shaped jointer produces a waterproof joint. Tooling
of the horizontal joints should be done first, followed by striking the vertical
joints. Then the horizontal joints are struck again, as proper tooling will
produce joints of uniform appearance with sharp, clean lines. After all the
Jjoints are tooled the mortar burrs and tags should be cut off flush with the
face of the wall with a trowel. When the mortar has set enough so it won't
mar, the wall may be brushed oirr rubbed with a stiff fiber brush or a piece of
burlap to remove any dried particles.

SUMMARY

It is important to learn proper blocklaying ﬁl'ocechlres as an apprentice
mason. The proper way to prepare a bed for mortar was also discussed. The
method of spreading mortar for block construction varies considerably from
that of spreading mortar for brick.
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Figure 7. Laying a Closure Block to the Line

Getting the cornmers of a building started properly is one of the major
steps in any masonry construction. Without the corners being started
properly, the structure would lack strength and would tend to be a very
unattractive unit when finished.

Laying to the line is a simple operation once you learn the techniques
involved. As a masonry specialist you will probably have quite a few chances
to lay block so take tiie experience and put it to good use.

QUESTIONS

1. A concrete block whose nominal dimensions are 8'" X 8" x 16" has
an actual size of

2. are normally required in exterior
walls to lessen the possibility of absorbing water.

3. What is modular design?

4, Before you start to lay the block you must first

5. After the mortar is mixed and the temperature is below 80° F how
long can the mortar be used before it is discarded?

6. When laying concrete block having a face shell thicker on one side
than the other, which side of the block would be placed up?

7. The proper mortar joint thickness for block is

3. When is the best time to tool the mortar joints of a block wall?

11
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9. How many edges of a closure block are buttered?

10. Any adjustment to the £inal position of the block is made

11. While positioning the closure block, mortar falls off one end, what
should be done?

12. How many times is the bed joint struck?

13. Mortar burrs or tags are cut off the wall with a

14. How far from the line should the block be laia?

12
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BRICK CONSTRUCTION
OBJECTIVE

Working as a wember of a team, and using tools and materials provided,
layout a site for a brick project. Site must be ready for construction of
brick cornmers. Instructor assistance may be provided for most parts of
the project.

Working as a team member, and using tools and common bricks provided,
construct a corner for a brick project. The finished work must be within
1/4 inch of proper height and 1/4 inch of plumb. Instructor assistance may

be provided for most parts of the task.

Working as a team member, and using tools and materials provided,
construct a brick wall for a masonry project. The finished wall must be
within 1/4 inch of proper height and 1/4 inch of plumb. Instructor assistance
may be provided for most parts of the task,

INTRODUCTION

One of the earliest indications of man's development was brick masonry.
Adobe bricks were made long before history was written. Sundried brick
estimated to be 6000 years old have been found in excavations at ancient
Babylonian cities. About 2500 years ago, the men of Babylonia were molding
and making hard-burmed brick. Babylonia was the brickmaking and bricklaying
center of the world a:.d it was probably from there that the art of brick
masoiry spread westward to Rome and eastward to China.

The term 'brick masonry'' identifies construction work that uses small
brick blocks made of various clay and shale mixtures. The chemical and physical
characteristics of the ingredients vary considerably. The color and hardness
of the brick depend on the ingredients, kiln (oven) temperature, and baking
time.

As an apprentice mason, you may be tasked to use various types of brick
to build a structure with or to repair a structure. Brick offers you the
chance to shcw yourskill and perfection in probably the most complicated of
the masonry fields. This study guide wi.l cover types of brick, preparation
for bricklaying and how to maintain brickwork.

INFORMATION
Assigmment for Day 11

Read and study Chapter 1, pages 7-22 (Hollow Masonry Units) in textbook
Modern Masonxy, Goodheart-Wilcox, Inc., and answer questions 1-18 on page 29.
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Read and study this study guide thru Bonding Brick and answer questicns
1-2 at the end of the study guide.

Assigrmment for Day 12

Read and study Chapter 8, pages 106-111 (to Procedure No. 13 under
Laying Brick) in textbook Modern Masonry, Goodheart-Wilcox, Inc. Read and
study this study guide Bonding Brick thru Laying to a Line and answer
questions 3-12 at the end of the study guide.

Assignment for Day 13

Read and study Chapter 8, pages 111-116 (Procedure No. 13 thru Laying
Concrete Block) in textbook Modern Masonry, Goodheart-Wilcox, Inc. Read and
study this study guide Laying to a Iine to the end and answer the remaining
questions.

There are many kinds of brick, and they are made of different Tdaterials.
Some brick are used for specific purposes and are named according’y. For
instance, there are fireplace bricks used for building fireplaces, street
bricks used in building streets and boiler bricks to line boilers, etc.

Kinds of Brick

Although there are many kinds of brick, as a mason in the Air Force
you will be concerned mainly with those discussed below.

Common. Common bricks are made of common types of clay. They do not
have special markings, scorings, colors or surface textures. Grades of
common brick will vary in different localities. In some sections, the bricks
are graded and sold as front and back bricks. The front bricks are those
which have been bumed to a higher degree of hardness. In nearly all localities,
the overburned brick are called clinkers. These bricks are hard and durable.

Manufacturers sometime classify their bricks according to the degree
of hardness, or color, or to their position in thz kiln. Such terms as
"arch", 'clinker", 'rough-hard", "red", 'well-burned", ''straight-hard",
"stretcher', "soft" and "salmon'", are applied.

Arch, clinker and rough hard bricks are hard, durable, and slightly irregular
in shape. Red, well-burned and straight-hard bricks are well-baked but not
cverburned; and the most select of these bricks in size, hardness and durability
are called stretchers.

Front brick - brick hard enough for exterior walls and structures - are
known by names such as hard, common building, paving, hard building, outside,
hard-red, straight-hard, select-hard, rough-hard, hard-washed, kiln-run hard, and
common hard brick.
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Soft brick are brick not hard enough for exterior walls of structures.
These brick are baked at a lower oven temperature and are used For backup .

Other names or classifications are given common bricks, but the most
important thing is to know the hardness and durzbility of the brick before
it is laid. Brick laid in the exterior surface of the wall exposed to the
elemants should be hard and durable.

Face. Face brick are made of selected materials so that the hardness,
size, strength, color, texture, etc., will be uniform and so that all bricks
will be of a high-grade classification. They have surface markings or scorings
to give them a pleasing appearance. Face brick are generally used for exterior
tiers in walls exposed to the weather.  They are also used for veneering, walks,
steps, walls, etc., where beauty is desired and expense is no object.

Pressed. Any brick made by the dry-press process is called pressed brick.
The brick may be common, face, or othier kinds, depending upon the clay, coloring,
and burning. Only tte better grades of cammon bivick are pressed. Pressed
bricks are excellent for the exterior tiers of brick in outside walls. Burned
pressed bricks are uniform in size, adhere more closely to standards of size,
and are used where perfectly square corners are required.

Fire. Firebrick are made from special clays. Bricks made from these
materials withstand high temperatures without cracking, and are used to line
interiors of furnaces, fireplaces and other surfaces exposed to extreme heat.

Glazed. A glazed brick is one that has had one or more surfaces covered
with a transparent glasslike (viftreous) coating. Glazed brick are used in
exterior tiers of walls or partitions in bathrooms, hospitals, kitchens and
other places where cleanliness and ease of cleaning are essential.

Imitation. Imitation brick are similar in size and shape to clay brick
but are made primarily of portland cement and aggregate (sand). Imitation
brick are not burned (heated) and have the same qualities as concrete made
of portiand cement and small aggregate.

Characteristics of Brick

There is a variation in the physical characteristics of brick due to
the fact that brick are baked during manufacture and that during this process
some brick shrink more than others. There is also some variation in color,
weight and even strength due to this process. It is, therefore, important
to you to know the physical characteristics of brick as well as their use.

Size. There are two standard sizes of ordinary brick. Common brick
and rough-faced brick are 2% by 3 3/4 by 8 inches. That is, a brick this
size is 2% inches high or deep, 3 3/4 inches wide, and 8 inches long. Smooth-
faced brick or pressed brick are 2% by 3 7/8 by 8 inches. Brick will vary
slightly from the sizes because of shrinkage during the burning process. Aside
from the two sizes mentioned above, brick are also made in other sizes.
Firebrick are ordi‘marily made 2% by 4% by 9 inches in size.
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Shape. Brick are of various shapes, however the standard brick are
rectangular in shape. When a fourth of a brick is cut off, the remaining
part is called a three-quarter bat or closure. When a brick is cut in
half across the ( 3 3/4") face, both halves are known as half-bats. A
brick cut in half parallel to its lengtb (8') and having a nominal 2 inch
face dimension is called a queen closer. A king closer is a brick with
one corner clipped to leave a nominal 2 inch end and still have a full width
end. A split is used fram time to time and is just a slice of brick, although
a brick with a 1/2" taken off can be considered a split. Figure 8 shows
these various shapes (cuts) of brick.
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Figure 8. Various Cuts of Brick

Weight. The weight of a brick varies according to its size, the amount
of burning, and the type and processing of material used in its manufacture.
The approximate weight of a common brick is 4% pounds.

Quality. Good quality brick must be uniform in size and shape. Their
edges should be straight, square and well defined. Also, good bricks produce
a metallic ring when two of them are struck together. The bondirg surfaces
are slightly rough so that a good bond can be obtained. Another characteristic
of a good quality brick is that it will not absorb more than 10 to 15 percent
of its dry weight in moisture when placed in a container of water for 24 hours.
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Color. A large percentage of the brick produced in this country are
red in color, but some, from certain localities, are yellow. Differences
in the clay and the manufacturing process used account for the different
shades. The amount of burming also causes slight differences in color,
and bricks burned at different times may vary in color. If possiblz, obtain
all of the brick required for a job at one time. This procedure will help
maintain a uniform color of brick.

Strength. The compressive and tensile strengths of brick vary with
the amount of biwning (baking) and the types of materials used to manufacture
them. When bricks are classified as vitrified, hard, medium, or soft, the
vitrified brick are considered to be the strongest. The strengths of the
other classes are in the order given. With any given brick strength, the
strength of a wall constructed still depends on the workmanship and quality
of the mortar joints. The strongest brick will not make a strong wall without
the skill of a capable mason.

Handling Brick. Bricks must be handled carefully. Bricks come from
the kiln in a variety of colors and they vary in size due to the amount of
shrinkage. However, there are several techniques you can use to achieve a
professional job.

Sampling. Keep a sample of face brick to be used on a construction job
from the first load of brick that arrives at the site. All later loads of
face brick delivered to the job site should be inspected and compared with
the sample as they are being unloaded. By doing this, you can be assured
that the bricks are uniform in quality, size and color. i

Stacking. Stack face brick in neat piles on the job site. Place layers
of straw between the courses to protect the faces of the brick. Face brick
carried to the mason should be stockpiled face up on the scaffold for his
convenience in handling.

Wetting. Normally, bricks are stacked where they can be wetted before
they are used. In hot, dry weather bricks will absorb a considerable quantity

of water. Use a hose of sprinkler tc wet the brick but do not saturate them.
There are several reasons for wetting the bricks just prior to laying:

(1) Darmp bricks tend to spread the mortar more cvenly under
tnem and facilitate a better mortar joint.

(2) Damp bricks will adhere better to the mortar.
(3) A dry brick will absorb moisture from the mortar and cause

it to set too fast.
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(4) Wetting washes the kiln dust from the bricks. A clean brick
will produce a better joint or bond with the mortar. Bricks should
not be wetted during cold weather.

Cold Weather Precautions. Laying bricks during cold weather should be
avoided, but, if it is necessary, keep the bricks absolutely dry and warm
them before using them. Also, use warm water and warm sand when you mix
the mortar.

Other Precautions. Bricks often require cutting or splitting into
various shapes. There are several ways that bricks can be cut or split
into the desired shape. A brick hammer can be used to split or chip a brick.
A brick set can also be used with a brick hammer to make accurate cuts.
Some masons use the heavy back edge of a trowel to quickly trim a brick to
fit,

If a masonry saw is available, it should be used. Especially, if the
job requires cutting of several bricks. The masonry saw leaves a smooth,
even surface. Always wear a faceshield or goggles when cutting bricks.
When operating the masonry saw, follow the manufacturer's instructions for
safe operating procedures.

The purpose of bonding brick in masonry work is to make brickwork strong,
solid and durable. To do this, you must place the bricks in such a marner
that they are all tied together in a cohesive mass. Mortar joints will tie
all bricks together but if you fail to place the bricks properly so that they
will form a strong bond, the structure will not have the strength to! support
heavy loads. Bording joints are made by lapping one brick over two bricks
in the course just below it.

Bonding Brick. Since the brick of one course rmst overlap the brick
in another course, the natural consideration is how much they should 1lap.
In bricklaying, the practice to make a brick lap over bricks 1/4, 1/3, 1/2,
or 3/4 of its length is called bonding. A brick should not overlap another
brick less than 1/4 of its length. Figure 9 illustrates how vertical mortar
joints are broken by lapping bricks.

As work p esses, the lap may be lost because of irregularities in
the size of the brick and vertical mortar joint thickness unless special
attention is given co maintaining lap. You should keep each vertical joint
directly over the vertical joint two or more courses below. The process of
keeping vertical joints perpendicular is referred to as "keeping the perpends".

Lapping places vertical joints between bricks in adjacent courses at
relatively different positions. This may require that one or more brickbats
of special size be used to make the course end properly at the ends or comers.
The brickbats act as spacers or fillers to fill in space created by lapping
the brick.
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Figure 9. Lapping Bricks

Brickbats are placed in the course one or more bricks from the end,
rather than at the end. This is particularly true when you are using
small bats, because they tend to weaken the bond at the corner when placed
as the last brick in the course. Figure 10 shows how quoins, bats, and
closers are used as spacers and fillers.

WHOLE BRICK
‘__q 1/2 LAP KING CLOSURE

] 3/4 QUOIN

(A)

3/4 STRETCHER QUOIN
1/4 BAT CLOSURE

I 1]

I | ' COURSES
3/4 LAP

(B)

Figure 10. How To Correctly Bond A Brick Wall

There are several different types of bonds used in bricklaying. There
are five basic types of structural bonds. They are the rumming bond, the
common or American bond, the Flemish bond, the English bond and the block
or stacked bond.

Brick Wall Construction. By placing standard brick in various positions,
you can construct walls in any thickness relative to the width and length of
the brick. The width and length of standard brick are 4 inches by 8 inches
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when laid; therefore, walls may be constructed so that their thicknesses are
any multiple of the width of the brick. Thus, the thickness of walls
constructed of standard brick may be 4, 8, 12, 16, 20, 24, etc., inches.

The 4-inch wall and the 8-inch wall are the most popular and will be
covered in this section. If additional wall thickness is required, concrete
blocks or clay tile units can also be used to backup a 4- or 8-inch brick
wall.

Four-inch Brick Walls. Four-inch walls are used for ncnload-bearing
walls and partitions. When a wood or steel frame is covered with a 4-inch
facing of brick, it is called a brick veneer wall. Brick veneer can be
applied to the framework of new or old buildings.

For new buildings, the foundation is made wide enough to accommodate
a 4-inch brick wall. In old buildings, an additional 5~ to 6-inch thickness
of new foundation is extended below the ground against the old foundation
to support the brick. The surfaces of frame buildings are covered with a
good grade of waterproof building paper.

The arrangement of bricks in a 4-inch partition or veneer surface is
the same; however, when you use brick for a partition, it is wise to select
brick that are faced on both sides.

Bricks used to veneer an old building may require cutting, because the
openings may not be spaced to accammodate normal brick spacing.

Four inch partition walls are normally laid using the rurming bond
and are dependent on the strength of mortar and the lap of the brick in
each course to hold them in place. Veneer walls are strengthened and secured
ta the structure by metal ties fastened to the framework and the other end
embedded in the mortar between the courses of brick. A metal tie should be
placed for each 2 square foot of wall area.

Eight-inch Brick Walls. Eight-inch brick walls are used in small
structures, and under normal load conditions are thick enough to support
the load placed on them. Larger buildings may require thicker walls of
brick or backup units of concrete block or clay tile.

There are several bond patterns used for 8-inch walls. The three
most common are American, English and Flemish bond. These bonds are shown
in Figure 11. Notice how two 4-inch walls are tied together to strengthen
the wall to make the wall 8 inches thick.

Sills, Lentils, Flashings and Copings. The architect or structural
engineer works out the type of bond to be used in building a structure when
it is designed. At that time, the sizes of door and window openings and
distances between the openings are calculated to awoid any irregularities in
lapping the brick and to reduce cutting brick to a minimm. You should make
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Figure 11. Bonds Normally Used for 8 Inch Walls

a trial layout course of brick (without mortar) in the bond specified to see
how the openings work out.

Sills. Bricks in sills are usually laid on edge at a pitch or incline
equal to one-half inch per foot of run. The method of starting a window
opening and the position of the bricks placed in the sill mortar bed are
shown in Figure 12. .

This row of bricks is called a rowlock course and consists of bricks
which have been placed on edge with their ends visible. They are used
directly under window openings in brick buildings. A rowlock course is
shown in Figure 13. For the construction of door sills, brick can be laid
flat as a header course or on edge as a rowlock course.

Lintels. A steel lintel is used to support the brickwork over a window.
A soldier course of brick can be used over the window opening. Figure 14
illustrates how the brick is placed on the lintel. Figure l4 also points
out the window nomenclature that a mason needs to know.

A soldier course consists of brick which have been placed on end with
one edge visible. They are used for arches and laid on steel lintels over
wall openings. A soldier course of brick is also shown in Figure 13.
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Figure 12. Constructing a Brick Window Sill

Bricks over door openings are supported by steel lintels similar to
those used over window openings. A soldier course may also be used over
door openings. Another possibility is to continue the pattern of brick
used in the wall construction.

Flashings. Head flashings are bent metal strips placed over openings in
brick walls as moisture barriers, and may extend campletely through the
wall. Copper strips are the best metal for this purpose; however, galvanized
steel and aluminum strips can be used.

Note that the inside edges of the head flashings in Figure 15 are
higher on the inside of the wall than on the outside. This directs the
moisture downward and outward. Sill flashings are metal strips, similar
to head flashings, used at the bottom of openings as a moisture barrier.

Copings. Copings are used to protect the tops of walls and other brickwork
exposed to the weather. A concrete coping on top of a brick wall is shown
in Figure 16. The coping bonds the top course of bricks and tends to prevent
water from seeping into the mortar joints. Mortar joints szturated with
water will freeze and loosen the brick during freezing weather. The drip,
as shown in Figure 16, is a groove or slot extended all the way around the
bottom of the coping so that the water passing from the top of the wall will
be caught by the groove and will drip to the ground without coming in contact
with the wall.
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Figure 15. Head Flashings
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Figure 16. A Coping

Laying Qut the .Tob. Before you start to lay bricks you must locate
the exact location ot the comers, mark the head joints, and establish the
leads. Brick can also be laid out using the modular design method when
using a rumning bond like block work. The corners can be located fram
the batter boards or by measuring out the lengtn of the walls where they
are to be laid and squared by the dia%onal or 3, 4, 5 method. Mark these
points on the foundtaion with a chisel or chalkmark, and then strike a
chalkline from corner to comer. The chalkline establishes the outer edge
of the first courst of brick, and the length of the course.

Chasing the bond. The next step is called chasing the bond, .or measuring

the bond. This consists of laying out the first tier or course of brick,

without mortar, the length of the wall to be constructed. To chase (measure)
the bond, place the first brick on the foundation where the corner will be located.
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Then place a rule or stick, the desired thickness of the wvertical mortar
joint, against the corner brick. Place the second brick in position against
the rule or stick flush with the chalkline which you made when you marked
the outer edge of the first row of bricks.

Marking the Head Joints. After chasing the bond, mark the position
of each head joint on the edge of the foundation. If the job is not too
large, you can chase the bond around the complete foundation. After marking
all the head joints on the foundation, you can establish the leads.

Establishing the Leads. The corners or first portions of the wall to
be laid are called leads. Raise the leads at the corners of the wall and
intermediate leads at several points in between, when the distance between
comers is long. Build up the leads six or seven courses high before filling
in the courses of brick between the leads. Use the level to keep the corner
leads and intermediate leads plumb.

The height of the first cormer lead depends on the number of courses
in the wall and the bond being used.

Preparation of Mor: Mortar is a combination of cement, sand and
water. These materials n..st be of high quality and of the correct proportions
to produce a good mortar. Good mortar is necessary for good workmanship,
Mortar must have the characteristic of workability. Mortar is said to be
workable when it spreads easily and remains firmly in the mortar joints. A
workable mortar will stick to the masonry units. Mortar must also ave
good water retainability so it will remain soft and plastic long enougn
for you to aline and level the units. ’

To make a good mortar use sand that is free of dirt, vegetable matter,
and salts. You can even produce a better mortar if the sand is uniformly
graded and proportionately mixed.

There are several types of mortar sand, each having its own characteristics;
so it would be difficult to specify the exact amount to use in preparing mortar.
There should be enough particles of fine sand so that, when coated with cement
paste, they fill the voids between the coarser sand particles. An excessive
amount of fine sand particles requires more cement paste than a well-graded
mixtiure.

The water used for making mortar should be as pure as drinking water.
It should be free from chemicals, such as salts and alkalies. Large amounts
of these chemicals or organic matter will affect hydration and the quality
of mortar.

The best mortar ic made of masonry cement; however, f:ortland cement will
mike a satisfactory mix-ure by adding hydrated lime. Entrained air added to a
mortar mix will add to the workability and water retainability of the mortar.
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Mixing Mortar. Machine mixing should always be used except on jobs
where the requirement for the amount of mortar is small. After the proper
ingredients have been proportioned and placed in the mortar box or mixer,
the quality of mortar depends on the mixing time. You can imprcve the
quality of hand-mixed mortar by mixing it for a longer period of time.

Mortar that has stiffened on the mortar board should be retempered
to regain its workability by remixing and adding a small quantity of water.
After mixing the mortar, you should use it within 2 to 2% hours if the
temperature is 80° F, or higher. If the temperature is below 80° F, the
mortar should be used within 3% hours. Any mortar you don't use within the
time indicated should be disposed of.

Bricklaying is more than a job. It is an art. Gaining a knowledge
of the art and practice of the skills will be beneficial to help you obtain
self-satisfaction in your job.

Building a Brick Corner. Bricklaying consists of applying the mortar
to bond the bricks, positioning the bricks, laying the stretcher and
header courses, and laying soldier and rowlock courses.

Applying the Mortar. Mortar is placed on a row of bricks by throwing
it. During the throwing stroke, the mortar must flow evenly off your trowel
from start to finish of the stroke. To start the throwing stroke, bring
the trowel of mortar to the horizontal position, as shown in Figure 17,
slightly ahead of where depositing is to start. Then, with a quick arm
and wrist movement (toward the body) tiurn the trowel to a vertical position,
depositioning the mortar on the brick. The throwing stroke from start to
finish is shown in Figure 17.
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After throwing the mortar on the brick, grasp the trowel in the palm
of your hand so that the tool may be turned upside down when riffling the
mortar. The prover way to grasp the trowel is shown in Figure 18. After
depositing the mortar, turn the trowel in an upside-down position and
riffle the mortar, as shown in Figure 19. To riffle mortar, run the point
of the trowel down the center of the mortar to spread it. Then run the
trowel down each side of the center to work the mortar toward the edges
of the brick. Spread the mortar past the edges of the brick so that it
hands over the edge of the bricks. This will insure a full bed joint.
The excess mortar can be cut off with a trowel after the brick is placed
in position on it.

THREE SHALLOW FURROWS

DOWN EACH EDGE

DOWN CENTER

Figure 19. Riffling the Mortar

ROUNDING THE MORTAR PILE TAKING MORTAR FROM SIDE OF PILE
Figure 20. Caring for the Mortar
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Figure 21. Positioning the Corner Brick

To keep the mortar from drying out, keep your pile rounded and well
mixed, as shown in Figure 20. To gather mortar, scrape a small amount
from the main pile and slip your trowel under it. Try not to disturb
the shape of the mound on the mortar board.

Positioning the Brick. After the riffling operation is completed,
grasp a brick from the pile with the hand not used for handling the trowel.
Lay the commer brick of the first course first. Grasp and place it on the
mortar bed slightly away from its final position, as shown in Figure 21.

As the brick touches the mortar bed, press and shove it (with a downward
motion) to as near its final position as possible. Then force it down with
the palm of your hand until mortar is squeezed out all around the edges
of the brick, and the bed joint is of the correct thickness. If the brick
is exactly in its final position after being pressed and shoved, no more
movement of the brick is necessary. However, this does not always happen, -
«and it may be necessa.rg to tap the brick into its final position. If this
is necessary, tap the brick with the handle of the trowel, as shown in

Figure 21.

When mortar ocozes out around the edges of the brick during positioning,
cut it off with your trowel, as shown in Figure 22. This will make the mortar
joint flush with the face of the brick. You should cut off the overhanging
mortar in such a way that you do not pull the mortar ocut of the joint. Make
sure your trowel is flush with both brick or the brick and the foundation,
as shown in Figure 22. Use the mortar you cut from the joint to butter the
end of the next stretcher brick.

Maintaining joint thickness. Common thicknesses of mortar joints range
from 1/4 inch to 1/2 inch. Of these, the 1/4- and 3/8-inch mortar joints are
used the most because they are the strongest and the most water-resistant.
Mortar joint thicknesses can be determined from the building plans and
specifications for the job.
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Figure 22. Cutting Off Mortar and Buttering a Stretcher

Lay out the height of each course (including bed joints) m a strip of
wood, as shown in Figure 23, so that the height of each cours: can be checked
against it as the brickwork progresses. A strip of wood marked like that is
called a story pole.

Set the commer brick to proper height using the story pole, and then
level and plumb it. Continue laying the first side of the cormer the order
illustrated in Figure 24 (No. 2, 3, 4, 5 and 6). Then level the first course
as necessary by tapping the brick. After leveling the brick, plumb the last
brick of the course and then straightedge the brick to insure they are aligned
with the chalkline. When the level is used to straightedge the brick in
between the two plumb points (the corner brick and the last brick of that course)
the bubbles are disregarded and used as a straightedge.

Now you can throw and spread mortar on the foundatior: co lay six
bricks on the other side. Follow the same procedures and lay the rehaining
No. 7, 8, 9, 10, 11, and 12 in Figure 24) brick for the firet course. Level
plumb, straightedge and square the first course to eliminate any errors that
may have developed while laying. Check the height of the first course with a
story pole to assure that the mortar joint is of the correct thickness. Cut.
off all overhanging mortar.

Next, spread the mortar on the lead just completed and lay the six
stretchers (No. 13, 14, 15, 16, 17 and 18 in Figure 24) following the same
procedures as the first course. Set the corner brick first, set it to proper
height, level it, plumb it and then continue laying the remaining brick. Then
level the second course, after leveling assure they are plumb and straightened.
Once the first side of the second course is laid then repeat the process and
lay the remaining brick of the second course (No. 19, 20, 21, 22 and 23 in
Figure 24).

Figure 23. 1 Story Pole ‘
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Figure 24. A Brick Corner

If it is necessary to align a brick by tapping, be sure to do this
while the mortar is still plastic. Otherwise, you will break the bond
between the brick and the mortar. Once again level, straightedge,
and square the corner. Cut off any overhanging mortar and tool the
joints as needed.

Lay the remaining courses in the corner following the same procedures
as the first two. As the comer progresses be sure to level, plumb and
straightedge each course.

Strike and tool the mortar joints as work progresses and examirie and
touch up the joints from time to time as needed. Wow that the corndr is
conpletely raised, brush it down to eliminate the thin frirges of mortar
arond the edges of the mortar joints. Raise the second, third, and fourth
corners in the ssme mammer that you raised the first cormer and then start
laying the brick in between the cormers.

Laying to a Line

You should use a tightly drawn line, secured by line holders, (pins,
corner blocks, etc.) tolt%elp you obtain a true wall surface. Fasten the

line so it is a line width away from the top edge of the brick and level
with the top. Lay the first course between the corner leads with great

care, ing sure it is rly aligned with the head joint mar] s and
the chal%e establishggogsr the El line. Be sure when the ll;i:t:z%k are
laid in position they are laid a line width away from the line. A line
stretched between two leads is shown in Figure 25. When the distance is

long between the cormers use a line twig to help support the line between the
commers.

To avoid disturbing the line while laying to the line, grasp the brick
as shown in Figure 26. The left view shows how to grasp the brick when
you are standing outside the line and laying the brick acioss the line. The
right view shows how to grasp the brick when you are standing inside the line.
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Figure 26. Grasping the Brick Figure 27. Laying Brick to the Line

After grasping the brick, place, press and shove it into place to obtain
the correct thickness of head or cross joint. Next, release it and then
Press down once more to obtain the correct thickness of the bed joint.

Figure 27 shovs you how to lay the brick to the line.

Follow this process, laying the brick from both corners towards the
middle and laying the closure brick. The closure brick or the last stretcher
brick in the wall shduld fit within the opening left for it if attention has
been paid to the head joint markings. If the closure brick fails to fit
by 1 to 1% inches, you can adjust the thickness of the head joints accordingly
to make it fit. Lay the remaining stretcher brick in the same marmer, be _
sure to cut off all the mortar extruding from the head and bed joints. Like
block work this mortar can be used to butter the head joints of the next
brick. If it is not used to butter the next brick it is thrown back on the
mortar board and retenpered.
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Laying Rowlock and Soldier Rrick. To form rowlock courses, lay brick
on thelr edge; to form soldier courses, lay brick on their end on a bed of
mortar spread on the lintel like that prepared for strecther or header
brick.

The additional procedures you must follow when buttering these brick
are as follows (1) apply mortar to the entire face of each brick; (2)
butter all four edges of one side of the brick to form a full, complete
cross joint when the brick is laid. The procedure to follow when buttering
rowlock or soldier bricks is shown in Figure 28,

After you complete the job and clean the tools of mortar, you will need
¢ clean the wall of any mortar stains which may have occurred.

Finishing Mortar Joints. Joints in brickwork like block work are formed
to make them attractive as well as to make them watertight. After laying a
few courses of brick and the mortar has became thumbprint hard, strike (or
finish) the joints. This is also referred to as tooling the joints. The
tooling operation campacts and finishes the mortar joint by forcing it
tightly against esach side of the Joint. To make a flat (or struck) joint,
hold the edge of the trowel against the edge of the brick, and pull the trowei

To form an inclined or weather-type joint (like that in Figure 29) turn
the trowel to a slight angle and strike the joint downward with the top edge
of the blade. To form a rsked joint, rake out a portion of the mortar in the
Joint with a flat jointer. You can form a flush concave joint (like that in
Figure 29), by compressing the mortar in the joint with a comvex jointer. Use

Tooling the horizontal should be done first, followed by striking the
vertical joints., Then the horizontal joints are struck again, as proper tooling
will produce joints of wuniform appearance with sharp, clean lines. After the
joints are tooled the mortar burs and tags should be cut off flush with the
face of the wall with a trowel. When the mortar has set enough so it won't
mar, they may be brushed with a stiff fiber brush to remove any dried particles.

SUMMARY
You have learned about the types of bricks, their @se, the mixing of
mortar, and the details of some of the procedures and techniques of brickwork.

You probably found that they are not extremely difficult. However, they do
require careful study and forethought and a great deal of practice.
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BUTTERING ROWLCCK OR SOLDIER BRICK COMPLETELY BUTTERED BRICK

Figure 28. How to Butter a Rowlock or Soldier Brick
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Figure 29. Types of Mortar Joints
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Bricklaying is an art all by itself. Determ:inig% bond, laying
corners, leveling, plumbing, spacing the stretchers all become critical
when erecting a brick wall. Considerable practice is necessary to perform
all these functions skillfully. Even after erecting the wall, the mason's
job 1s not finished. The mason must clean the mortar stains and repair
any cracks in the masonry surface.

QUESTIONS
1. Name the type of brick or the use of the brick described here:
a. A brick 2%'" X 43" X 9 inches
b. A brick cut in half across the 3 3/4" face
c. A brick 2% X 3 3/4 X 8 inches
d. A brick that weight 4% pounds
2. Match the following by placing the letter of the Colum B item beside

the number of Colum A item or items that most nearly describes it,
Each element in Colum B may be used once, more than once, or not at all.

Colum A Colum B

1. Face a. Made of portland cement e;nd
sand

2. Pressed b. Used to line furnaces

3. Fire c. Used in walls exposed to
weathexr

4. Glazed d, Brick used for both front
brick and back brick

5. Imitation e. More uniform and used whesre
square cornera are desired

6. Common f. Used in hallways of hospitals

3. A brick should not overlap another brick less than

4. can be applied to the framework of new or old
buildings.

5. What are the five basic structural bond?
6. What is used to support the brickwork over a window?

7. What is laying out the first t;ier or course of brick withou: mortar,
the length of the wall called
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10.
11.
12,
13.
14.
15.

16.

17.

What is a lead?
What 1is used to check the height of each course of brick?
Mortar is a combination of -,

3

After throwing the mortar, what mist be done before setting the brick?
What are the sizes of the mortar joints most used in brickwork?

B?& are laid tight against the line. Irue or False?

Tags of mortar are removed from the brick with a

A brick wall is usually laid one course at a time from leads towards
the center. True or False?

When the distance is long between the cormers, what can be used to
support the line?

Match the following by placing the letter of the Colum B item beside
the mumber of the Colum A item or items that most nearly describe it.
Each element in Colum B may be used once, more than once, or not at
all.

Colum A Colum B
1]

1. Made by pressing a. Flat or flush joint
mortar with a round b. Weather mortar joint
rod-shaped tool. c. Concave mortar joint

2. Made with a flat d. 'V" mortar joint
Jjointer. e. Raked Mortar joint

3. Made with a trowel
held at a straight

angle.
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MAINTENANCE AND REPAIR OF MASONRY STRUCTURES
OBJECTIVE

Using information and materials provided, inspect, clean and repair
joints and cracks in a masonry surface. Tnstructor assistance may be
provided for most parts of the task.

Using information and materials provided, apply dampproofing and
waterproofing materials to masonry structures. The surface must be 75%
covered. Instructor assistance may be provided for most parts of the task.,

INTRODUCTION

Plamed preventive maintenance calls for crews of skilled individuals
who can find defects and fix them. The job of the mason, on such a crew,
is to completely inspact, install replacements, and make repairs on
concrete block, cinder block, brick, concrete, and other types of masonry
walls, chimmeys, foundations, walks, floors and like structures. Also,
the mason must be able to repair and replace defective tile, plaster,
firebrick, cast material, fire clay, mortar and other similar materials.
Major repairs beyond the scope of preventive maintenance and defects involving
skills other than masonry are reported to the pProper supervisor or other
designated authority within the organization. #

INFORMATION

Read and study Chapter i, 'Cleaning New Masonry'', pages 127-123,
Chapter 9, ''Dampproofing Basement Walls", pages 134-135 in textbook,
Modern Masonry, and the following information in your study guide and answer
the questions.

BRICKWORK MATNTENANCE.

After you camplete any bricklaying project, regardless of how careful
you have been, there will be mortar stains on the bricks. When the wall
bas been in use several years, it is also often necessary to repair cracks
and repoint the mortar. Sometimes a brick wall requires the surface to be
cleaned to remove efflorescence.

Brickwork maintenance is very limi&d. It consists chiefly of cleaning
the brick, removing the efflorescence and repointing the mortar joints.

Removing Efflorescence. Efflorescence is a white power or crystallira-
tion deposited on the surface of brickwork and is the result of water carrying

water-soluble salts. These salts are usually prominent in the mortar or
plaster used on a brick wall,
y &
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Since moisture is necessary to carry soluble salte to the surface of
bricks, efflorescence is the evidence of faulty construction. Wet walls
may be due to defective flashings, gutters, downspouts, copings, or
improperly filled and separated mortar Joints. Repailrs should be accomplished
before you remove efflorescence or it will re-occur. To remove the
efflorescence, scrub the wall with water and a stiff brush,

Repointing Mortar Joints. Bricks walls exposed to the weather for
many S may need the joints repointed to improve their appearance and
to them watertight. The original movtar wears away due to the effects
of rain, wind, heat and freezing weather,

The first step in repointing mortar joints is to inspect them. Use
a sharp object as a probe to test the joint. If it is soft and crumbles
easily it needs repointed. Also you should visually check for eroded areas
as water could penetrate and cause a leak or damage the brickwork. The

least inch. Loosen the mortar with a thin chisel or scraping tool,
Remove the dust and loose particles with a stiff brush. A jet stream of
water may also be used to clean the joint. If water is used in cleaning
the joints, no firther wetting is required.

Wet the joints with water and a brush, if not done previously, then
apply mortar to the joint with a tuck point trowel having a blade slightly
narrower than the width of the joint. Before the mortar sets, point it
with the poin tool to produce the finish desire. This step is
very iemortant, e the point tool wil{ml'ielp force the mortar into
the joint so that it completely fills the cavity and sticks to the old mortar
and k. Mortar for repointing should be mixed to match the mortar in
the original brickwork.

Methods of Cleaning Brick. The wall must be allowed to set up and
cure before cleaning. Soap, ammonia and detergents are used to remove dirt
or soot deposits. To remove mortar stains, use a solution of hydrochloric
or muriatic acid mixed with water. The ratio of the mix is 10:1 (10 parts of
water to 1 acid). A solution of phosphoric acid can also be used
but the ratlo of the mix is 5:1 (5 parts of water to 1 part acid).

CAUTION: Always add the acid to the water; acid reacts violently when
water 1s added. Thoroughly wet the bricks with water before cleaning them
to prevent the mortar stains from being drawn into the pores of the bricks.

Be sure to wear protective clot » such as gloves, coveralls, and
gggles, before applying the acid solution. Apply the acid with a long-
led, stiff-fiber brush. Scrub an area of 15 to 20 square feet and then

immediately wash the area with clear water to prevent acid from damaging
the mortar joints.
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BLOCK MAINTENANCE AND REPAIR

Maintenance of concrete block and c.ay tile surfaces consist mainly
of cleaning, filling mortar joints, and patching holes. Occasionally,
you may be required to replace a block or a group of blocks.

Cleaning Block and Tile. Mortar which adheres to blocks and tile
during the laying process should be removed before it hardens., Hardened,
ed mortar is very difficult to remove and paint cammot be depended
upon to hide smears, so take particular care to prevent smearing mortar
onto the surface of the blocks.

Do not use acid to remove smears or mortar droppings from concrete
blocks. Mortar droppings that stick to the block should be removed with a
trowel and rubbed with a small piece of concrete block (broken). Use a
stiff-bristled brush to complete the job. This should remove practically
all of the spot.

Filling Mortar Joints. Fill mortar joints that require it, in the
sane mammer that you repaired joints in the brickwork. Use a small trowel
and place fresh mortar in between the blocks. Retool the joint and brush
the blocks clean.

Patching Holes. Holes made in blocks can be patched by removing
damaged concrete and under cutting if possible. Wet the block and apgiy
fresh mortar to fill the hole. Occasional dampening of the lole ma
necessary to prevent the fresh mortar from shrinking away from the block.
After the mortar dries, rub the excess mortar from the face of the block
with a broken piece of block and finish by brushing.

WATERPROOFING AND DAMPPROOFING

Water which passes through masonry walls does not usually enter
through the masonry or the mortar, but through cracks between the mortar
and the masonry. These cracks are sometimes formed because the bond
between the masonry and the mortar is poor. Concrete block are, however,
somewhat of an exception, they do allow same water to pass through due to
the block being semiporous.

To watexproof or dampproof a basement wall, the most common methods
are the use of hot tar, membranes, cement plaster, and the tile drain method.
All of these methods can be used with each other for better waterproofing.

Hot Tar. This is the simplest method. It consists of applying hot
tar or asphaltum to the outside surfacds below ground. Apply it liberally
with a mop or heavy brush. This method can be used where there is a limited
amount of waterfall or where drainage is excellent,

Membrane. This method is used where excessive dampness occurs, and
consists of applying hot tar or asphaltum with two or more layers of membrane
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(felt, roofing material, or plastic paper). Figure 30 illustrates this
method. Note that the joint where the wall attaches to the footing

is filled with concrete to form a slope, allowing the moisture to drain
away from the footing.

Cement Plaster or Parging. This method is an effective way to
construct a watertight wall. It consists of applying a 1 inch coat of
cement plaster to the exterior surface of the masomry wall to extend 6 inches -
above the finished line down to extend over the top of the fiooting
as illustrated in F s 31 and 32, .

Tile Drain. This method, as shown in Figure 33, is normally used
where dampness is a big problem and in high rainfall areas. The walls
should also be treated using the membrane method.

Lay clay or concrete tile, or gerforated plastic pipe, around the
footing with a gravel or cinder fill covering. The figl material allows
the water to flow directly into the tile or pipe where it collects and
drains off to some point away from the wall where it can do no harm.

Masonry walls above the ground are normally waterproofed or dampproofed
with waterproof paint or a silicone sealer. These paints or sealers are
rormally applied with a wide paint brush, a paint roller, or by spraying
and following the manufacturer's directions. Masonry to which portland
cement paint is to be applied must age for at least 30 days before it
is 4p;p11ed. These paints and sealers must have a complete coverage if
they are to be -ffective, waterproof or dampproof a masonry wall. °

SIMMARY

The repair and reconditioning of masonry units can be prevented from
becouing a big and expensive operation, accampanied by extensive shutdowns,
through a scheduling program of preventive maintenance. Initially,
good building construction resulting from correct and proper handling,
proportioning, mixing, placin% finishing, and laying of cementitious
products and masonry units will do much to reduce the necessity for
the repair of concrete and masonry work later on. Defective build
construction, as well as defective concrete and masonry materials themselves
are responsible for a high requirement for repairing and reconditioning
masonry constructed units.
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QUESTIONS

1.

What is used to clean masonry walls?

What is the recommended method of repair for a hole in a concrete
block wall?

In repointing of brick and block construction, the minimm depth of

mortar removal from a mortar joint is

Why is it necessary to remove mortar stains from brick work?

What is used to remove mortar from joints that are to be repaired?
{

s

What is the final step in repairing a brick wal’”

What tool is used to finish brick and block joints?

Match the following by placing the letter of the Column B item beside the
number of the Colum A item or items that most nearly describe it. Each
element in Colum B may be used once, more than once, or not at all,

Colum A Colum B
1. Cleaning brick Wet the bricks prior to
this operation '

a
2. Removing efflorescence b. Use water and a stiff brush

3. Repointing mortar joints ¢, Add 10 percent muriatic acid
to water

Depends on the individual's

taste. '

af4 ?-

.



WORKBOOKS

J3ABR53231 000-II-1-Pl thru 4-P2

TECHNICAL TRAINING

Masonry Specialist

BLOCK AND BRICK CONSTRUCTION

USAF TECHNICAL TRAINING SCHOOL
3770 Technical Training Group
Sheppard Air Force Base, Texas

Designed for ATC Course Use
DO NOT USE ON THE JOB

245

T TORM 214 (JAN 78) GBSOLETES ATC FORMS 214, MAY €9, 322, NOV 63 AND 523, MAY 71. STANDARD COVERSMEET




TABLE OF CONTENTS
Workbooks J3ABR55231 000-
Title

Ll

-

 —

Al Plagonry Material

{

Laying Out a Site for a Concrete Block Project
Constructing a Concrete Block Project

Laying Out a Brick Project

Constructing a Brick Project

Inspecting, Cleaning, and Repairing Masonry
Surfaces

Applying Waterproofing and Dampproofing Materials

Page

10
12
15

16

Supersedes WBs J3ABR55231 000-II-1i-Pl thru 4-P2, November 1981

i

246



~ 3770 Technical Training Group WB J3ABR55231 000-II-1-P1l
Sheppard Air Force Base, Texas May 1983

CUTTING MASONRY MATERTIAL
OBJECTLVE

Using masonry tools and equipment provided and exercising safety
precautions, cut and shape bricks and block to sizes and shapes spe-

cified. Instructor assistance may be provided for most parts of the
task.

EQUIPMENT BASIS OF ISSUE
SG J3ABR55231 000-II-1 1/student
WB J3ABR55231 000-II-1-P1l 1/student
Masonry saw 1/8 students
Brick hammer 1/ student
Brick trowel 1/student
Brick and block 1/ student
Safety goggles 1/student

Mission I
PROCEDURE
Using masonry tools and equipment provided and exercising safety

precautions, cut and shape bricks and block to sizes and shapes spec-

ified. Instructor assistance may be provided for most parts of the
task.

Using the Masonry Saw

You will use the masonry saw to cut the following masonry mater-
ials:

1. Brick - cut a 3/4 bat brick and a 1/2 bat.
2. Blocks - cut a 3/4 block and a half block.
Safety Precautions

1. Remove all jewelry.

2. Keep hands away from all moving parts.

3. Keep the work area free from debris.

4. Wear goggles while operating the saw.
Preoperational Check

1. Check equipment for proper lubrication.

1
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Make sure the saw blade is tight.
Check the water supply.

Make sure that all movable parts are free to move.

wm W N

Check the electrical powerline.

Operational Procedures

1 Measure and mark the material to be cut.

2 Place the material on the saw.

3 Doublecheck the safety precautions - goggles, hands, and debris
4. Turn on the water.

5 Start the motor.

6 Slowly move the blade into the material.

NOTE: The blade should cut at its own speed. With a little
experience you will learn how fast to cut various mater-
ials.

7. After completing the cut, turn off the mctor.
8. Stop the waterflow.

9. After the blade stops, remove and inspect the cut material.

10. Repeat the procedures until you have completed all of your
required cuts.

Brick Hammer

NOTE: Wear goggles while performing this project.
1. Procure a brick hammer and cut a 1/2 bat.

NOTE: Hold the brick in your hand while cutting.

CAUTION: Direct the hammer so that the wasted pieces of the
brick will be knocked away from your body.

2. Use a brick hammer and cut a half block and trim the ears off
one end.

NOTE: The concrete block must be setting solidly on a base dur-
ing the cutting.
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" Brick Set and Hammer
NOTE: Wear goggles while performing this project.

1. Procure a hammer and a brick set and cut the following building
materials.

a. Brick - cut a 1/2 bat and a 3/4 bat.
b. Block - zut a half block.

USING A SET. A brick set may be used to cut a block and brick square
across or at specified angles. The brick set is placed on the brick
with the beveled edge oi the tool toward the portion of the brick be-
ing cut off. When the set is placed in the correct position, it is
struck with a brick hammer. Marking and cucting the brick and block
on all' four sides obtains smoother cut edges.

BRICK
HAMMER

Cutting Brick with a Brick Set

Brick Trowel
NOTE: Wear goggles while performing the project.

1. Procure a brick trowel and cut a 3/4 brick bat and a 1/2 brick
bat.

2. Clean up the area.

3. Return all tcools and equipment to the storage area.

USING A TROWEL. The trowel is sometimes used instead of the brick
set to cut brick. It is used to make square cuts of common br.ck or

block. The trowel and the brick must be held in certain positions to
successfully cut the brick.

Cutting Brick with a Trowel

3
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WB J3ABR55231 000-II-2-P1l
LAYING OUT A SITE FOR A CONCRETE BLOCK PROJECT
OBJECTIVE

Using instructions, tcols, and materials, lay out a site for a
concrete block project. The site must be ready for construction of

a concrete block corner. Instructor assistance may be provided for
most parts of the task.

EQUIPMENT BASIS OF ISSUE

SCG J3ABR55231 000-II-2 1l/student

WB J3ABR55231 000-II-2-Pl 1l/student

50-foot steel tape 1l/4 students

6-foot ruler 1l/student
MISSION I

PROCEDURE

Using instructions, tools, and materials, lay out a site for a
concrete block project. The site must be ready for construction of

a concrete block corner. Instructor assistance may be provided for
most parts of the task.

1 Obtain the necessary hand tools.

2 Go to the area assigned by the instructor.

3. Locate the cormners.

4. Chalkline the wall line.

5. Chase out the bond - keep in mind modular designing.
6. Mark the head joints on the concrete.

Prepare a Story Pole

Select a straight 1X4-inch board.

Cut the selected board 54-inches long.

3elect a modular rule.

Lay out the niumber of courses to equal 4 feet.
Lay out for a window sill at 36 inches.

Place an arrow to indicate the top of the story pole.

LU NV s A OV

Keep this story pole; you will need it later.

4
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WB J3ABR55231 000-II-2-P:
CONSTRUCTING A CONCRETE BLOCK PROJECT
OBJECTIVE

Working as a member of a team, and using masonry tcols and con-
crete blocks, prepare mortar and construct a corner for a masonry
project. The finished work must be within 1/4 inch of proper height
and 1/4 inch of plumb. Instructor assistance may be providedon most
parts of the task.

Working as a member of a team, and using tools and equipment pro-
vided, construct a block wall for a masonry project. The finished
work must be within 1/4 inch of proper height and 1/4 inch of plumb.
Instructor assistance may be provided for most parts of the task.

EQUIPMENT BASIS OF ISSUE
SG J3ABR55231 000-II-2 1/student
WB J3ABR55231 000-1I-2-P2 1l/student
Concrete block 1/student
Mortar mixer 1/12 students
Mixing box 1/12 students
Wheelbarrow 1/4 students
Hand tools 1/2 students
Hoe and shovel 1/4 students
MISSION I
PROCEDURE

Working as a member of a team, and using masonry tools and con-
crete blocks, prepare mortar and construct a corner for a masonry
project. The finished worlk must be within 1/4 inch of proper height
and 1/4 inch of plumb. .Instructor assistance may be provided on most
parts of the task.

Building a Concrete Block Corner

NOTE: Build the corner six courses high. Use 8-inch block and
strike the joints on the inside and outside.

Correct Numerical Order of Laying Up the Corner

5 .
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The steps to follow when erecting a concrete block or structural
- tile wall are outlined below. Follow the step-by-step procedure as
outlined. At any time any of the steps are not clearly understood,
be sure to check with an instructor before proceeding.
l. Mix the mortar.
2. Spread mortar for the corner unit.

NOTE: Be certain that the mortar is properly mixed before
spreading.

3. Lay the first corner block. (Make certain that this block is in
the same position as when the bond was laid out.)

Level the first corner block. (Test height)
Spread mortar for the second block.

Butter the end of the stretcher block.

Lay the stretcher block.

Level the stretcher.

O 00 N O v b

Spread mortar for the second stretcher block.
10. Lay the stretcher block.

11. Level the lead.

12. Straightedge the lead.

13. Lay the other side of the first course. Follow the same proce-
dures for the first side.

14, Square the corner.

15. Swipe on the mortar for the second course.
16. Lay the corner block in the second course.
17. Level the corner block in the second course.
18. Plumb the corner block.

19. Adjust the corner block. (Test height)

20. Lay the remaining stretchers.

21. Level the second course.

22. Plumb the second course.

23. Straightedge the second course.

252
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24,
25,
26.
27.

Test height of the second course.

Lay the remaining courses following the same procedures.
Strike the joints and touch up as necessary,

Clean and store the tools.

The following pictorial sequence will aid you in learning to

concrete blocks

1. Chasing Out the Bond 2. 8Spread and Furrow the Mortar
Bed

t‘? R ""’l&k"\‘\"~--t
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LAY
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3. Butter the Ears 4. Blocks Buttered for Vertical
Joints

5. Positioning the Blocks 6. Vertical Joints

lay



7. Leveling the Blocks

9. Plumbing the Blocks 10. Plumbing

11. Aligning




MISSION I1L
PROCEDURE
Working as a member of a team, and using tools and equipment pro-
vided, construct a block wall for a masonry project. The finished
work must be within 1/4 inch of proper height and 1/4 inch of plumb.
Instructor assistance amy be provided for most parts of the task.

Constructing a Block Wall

NOTE: The four corners of the building have been completed. The next
step is to build the walls. If the four corners have been prop-
erly constructed, building the walls is a simple matter.

Erecting the First Wall Section

1. Install the line. Have the line checked by your instructor be-
fore proceeding.

2. Fill in the first course stretchers.
a Spread the mortar.
b. Butter the end of each stretcher block.

Set the stretcher block.

0

Q.

Butter both ends of the closure block.

NOTE: Be sure the blocks are laid accurately paying attention to the
head joint markings and the chalkline established for the wall
line.

3. Raise the line as necessary.

4. Fill in the remaining stretcher courses.

NOTE: Have your instructor check each completed course.

5. Strike the mortar joints.

6. Erect the remaining walls followingz steps 1 thru 5.

Cleaning Tools and Area

1. If the block work is not semi-permanent, dismantle the block,
clean and restack.

2. Clean handtools.
3. Place all tools in proper storage area.
4. Wash down the area around the wall.

9
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WB J3ABR55231 000-II-3-P1
LAYING OUT A BRICK PROJECT
OBJECTIVE

Working as a member of a team, and using tools and materials pro-
vided, layout a site for a brick project. Site must be ready for con-
struction of brick ccrners. - Instructor assistance may be provided for
most parts of the project,

EQUIPMENT BASIS OF ISSUE

SG J3ABR55231 000-II-3 1/student

WB J3ABR55231 000-II-3-P1 1/student

50-foot steel tape 1/student

6-foot ruler 1/student
MISSION I

PROCEDURE

Working as a member of a team, and using tools and materials pro-
vided, layout a site for a brick project. Site must be ready for con-
struction of brick cormers. Instructor assistance may be provided for
most parts of the project.

Lay Out a Brick Wall

l. Procure the tools you will need to lay out a brick walil. Name the
tools required.

2. Go to the area assigned by the instructor.

3. Select the type of brick to be used. The brick selected is

4. Determine the type of bond to be used.
5. Prepare the foundation.
a. Sweep the area.
b. Wash the area with water, if necessary.

6. Measure and mark the corner locations.
256
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10.

1L.
12.

Take diagonal measurements to insure that the foundation is square.

Measure and mark the window and door openings given to you by the
instructor.

Chase the bond around the complete foundation.

%djust the head joint to work out an even number of whole or half
ricks.

Position ' the mortar tables.

Stock the work area with brick.

Prepare Story Pole

1.
2.
3.
4.
5.
6.
7.

Select a straight lx4-inch board.

Cut the selected board 48-inches long.

Select a course counter ruler with a #6 joint measurement.
Lay out the stretcher courses.

Lay out window sill height. -

Place an arrow to indicate the top of the story pole.

Keep this story pole; you will need it later.
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WB J3ABR55231 000-II-3-P2
CONSTRUCTING A BRICK PROJECT
OBJECTIVE

Working as a team member, and using tools and common bricks pro-
vided, construct a corner for a brick project. The finished work must
be within 1/4 inch of proper height and 1/4 inch of plumb. Instructor
assistance may be provided for most parts of the task.

Working as a team member, and using tools and materials provided,
construct a brick wall for a masonry project. The finished wall must
be within 1/4 inch of proper height and 1/4 inch of plumb. Instructor
assistance may be provided for most parts of the task.

EQUIPMENT BASIS OF ISSUE
SG J3ABRS55231 000-II-3 1/student

WB J3ABR55231 000-II-3-P2 1/student
Mixing box 1/12 students
Wheelbarrow 1/4 students
Hand tools 1/2 students
Mortar mixer 1/12 students
Hoe and shovel 1/4 students
Brick 1/student

MISSION I
PROCEDURE

Working as a team member, and using tools and common bricks pro-
vided, construct a corner for a brick project. The finished work must
be within 1/4 inch of proper height and 1/4 inch of plumb. Instructer
assistance may be provided for most parts of the task.

Building a Brick Corner
NOTE: Build the corner 12 courses high. Use a common brick set to

#6 on a course counter and strike the joints both on the inside
and outside.

Correct numerical order of laying up the corner.
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Follow the outlined step-by-step procedures below. At any time any
..0f the steps are not clearly understood, be sure to check with an in-
structor before proceeding.

l. Mix mortar.

2 Spread and riffle the mortar for the corner lead on the first side.
3. Position the corner brick.
4

Butter the head joints and lay the remaining brick for the first
side.

(9]

Level, plumb, and align the first course.
6. Repeat step 2 through 5 for the opposite side of the corner lead.

7. Check the bricks for levelness, plumb, straightness, and uniform
joint spacing.

8. Check the corner for squareness.
9. Lay the remaining courses as per steps 2 through 7.
10. Strike the joints and touch up as necessary.
ll. Clean and store the tools.
MISSION II
PROCEDURE
.Working as a team member, and using tools and materials provided,
construct a brick wall for a masonry project. The finished wall must
be within 1/4 inch of proper height and 1/4 inch of plumb. Instructor
assistance may be provided for most parts of the task.
Constructing a Brick Wall
NOTE: The four corners of the building have been completed. The next
step is to build the walls. If the four corners have been cor-
rectly constructed, building the walls is a simple matter.

Erecting the First Wall Section

1. 1Install the line. Have the line checked by your instructor before
proceeding.

2 Fill in the first course stretchers.

)

Spread and riffle the mortar.
b. Butter the end of eacl. brick to be set
c. Set the brick to the line.

13




d. Butter both ends of the closure brick.

‘NOTE: Be sure the brick are laid accurately paying attention to the
head joint markings and the chalkline established for the wall
line,

3. Raise the line as necessary.

4. Fill in the vemaining stretcher courses.

NOTE: Have your instructor check each completed course.

5. Strike the mortar joints.

6. Erect the remaining walls following steps 1 through 5.

Cleaning Tools and Area

1. If the brick work is not semi-permanent, dismantle the brick,
clean and restack.

2. Clean hand tools.
3. Place all tools in proper storage area.

4. Wash down the area arouad the wall.

0o
>
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WB J3ABR55231 000-II-4-Pl
INSPECTING, CLEANING, AND REPAIRING MASONRY SURFACES
OBJECTIVE

Using information and materials provided, inspect, clean, and re-
pair joints and cracks in a masonry surface. Instructor assistance
may be provided for most parts of the task.

EQUIPMENT BASIS OF ISSUE

SG J3ABRS55231 000-1I1-4 1/stndent

WB J3ABR55231 000-II-4-Pl 1/student

Wheelbarrow 1/4 students

Hand tools 1/2 students
MISSICN 1

PROCEDURE

Using information and materials provided, inspect, clean, and re-
pair joints and cracks in a masonry surface. Instructor assistance
may be provided for most parts of the task.

1. Inspect a masonry wall.

a. What caused this damage?

b. What is the best method of repair?

2. Use a hammer and chisel to remove the old mortar from the damaged
area.

3. Mix mortar to match cthe existing wall.

4. Wet the mortar joint. What is the purpose of this step?

5. Replace the mortar using a tuck point trowel.
6. Finish the joint to appear uniform with the surrounding joints.

7. After the mortar has had ti-. to set, brush the excess mortar
from the face of the bricks.

8. Clean and place the tools in their proper storage area.

NOTE: The instructor will provide necessary instructions concerning
finished project. Some walls will be left standing and others

will be disassembled and block or bricks cleaned and stacked
in the storage area.
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WB J3ABR55231 000-II-4-P2
APPLYING WATERPROOFING AND DAMPPROOFING MATERIALS
OBJECTIVE

Using information and materials provided, apply dampproofing and
waterproofing materials to masonry structures. The surface must be
75% covered. Instructor assistance may be provided for most parts
of the task.

EQUIPMENT BASIS OF ISSUE

SG J3ABR55231 000-II-4 1/student

WB J3ABR55231 000~II-4-P2 1/student

Brush 1/student

Waterproofing materials 1/12 students
MISSION I

PROCEDURE

Using information and materials provided, apply dampproofing and
waterproofing materials to masonry structures. The surface must bc
75% covered. Instructor assistance may be provided for most parts
of the task.

1. Inspect the area to be waterproofed.

2. Where would you normally expect to find waterproofing materials

applied?

Clean the area to be treated.

3

4. Prepare the dampproofing material.

5 Brush or roll-on the dampproofing materials.
6

Check the completed work.

NOTE: To be effective the complete surface must be covered with nc
voids.

7. Waterproofing materials are very difficult to remove from hands
and clothing. Therefore, you should wear protective clothing and
gloves when applying this material.

0
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3770 Technical Training Group SG J3ABR55231 000-ITI-1
Sheppard Air Force Base. Texas May 1983

VULNERABILITIES OF AFSC 552X1 TO OPSEC VIOLATIONS
OBJECTIVE

‘Given a list of operational activities related to AFSC 552X1, select
the activities indicating OPSEC vulnerabilities for AFSC 552X1.

INTRODUCTION TO OPSEC

Since the begimming of our military existence, security has played an
important role in the defense of this nation. History oftentimes has shown
that wars were won or lost because of the capabllity of one side to secure
secret information on the strategy, or information on top secret equipment
of the other side.

Operations Security (OPSEC) can be compared to a puzzle or problem for
hostile forces. It's like any problem that needs to be solved, the mcre
aspects of a problem you can identify, the better the chance is of solving it
correctly; therefore, the less facts jyou can gather, the less likely you )
will be able to come up with a sound answer. So%oes it with security, the
enemy's problem is to find out what our moves will be, our problem is to
prevent them from attaining it. OPSEC is set out to prevent any unauthorized
release of information pertaining to the location or movement of military
forces or equipment in addition to the function, capabilities and existence
of these forces or operations.

ASSTGNVENT

Day 16 - Read and study the following information for directed study,
and answer the questions in WB J3ABR55231 000O-III-1-P1.

Origin of OPSEC

The first Air Force OPSEC program was developed to deal with the problems
presented by the enemy's activities in Southeast /.sia operations. OPSEC was
designed to prevent the enemy from gaining prior knowledge of our operations.

Definition

Operations Security (OPSEC). The protection of operations through the
identification and subsequent elimination or control of intelligence indicators
susceptiblé’t(g. hostile exploitatim.

Purpose of OPSEC

The purpose of QPSEC is to insure security of military operations during
the plaming, execution and after-action phases. This is accomplished by denying
the enemy information which they could use to decrease our effectiveness or
cause an tion to fail. Operations Security Survey is a method used to
evaluate protection afforded a given operation.

1
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Security Threats .

Threats to the security of the Air Force are classified into four types.
These are sabotage, espionage, subversion, and attack.

SABOTAGE. Sabotage is any act designed to hinder Armed Forces operatioms.
Placing sugar in the gas tank of an Air Force vehicle is just as wuch as is
bombing a missile site.

ESPIONAGE. Espionage is the act of one nation spying on another,

SUBVERSION. Subversion is the act of overthrowing or working to overthrow
a govermment. Also, it is a deliberate attempt to interfere with or impair
the loyalty, morale, or discipline of any member of the Armed Forces.

ATTAK. Attack is an offensive action by an enemy group or force,
designed to obstruct or delay the mission of an installatior..

PROTECTION OF OPERATYONS

Not all security violations are readily recognizable. The potential -
enemy may gain much more information by observing and analyzing military
activities. What is this information which he can use? By gathering and
assembling bits and pieces of intelligence data, he has the capability of
obtaining information on: -

® an increase or decrease in the volume of message txraffic.

® submissions of classified or unclassified reports to specific units
and comand levels.

® special briefings, meetings, and cammand directives or policies.
® logistic build-up or positioning of support activities.

® starting dates of military operations, nicknames, and delivery
deadlines.

® in-camission or out-of-camrission rates of the defensive and
offensive aircraft or missiles.

What can you do to help? Remember that no matter how small or irrelevant
a piece of information may seem, you know that a puzzle is made up of small
pieces. Since you will be performing masonry functions all over the base, you
will be in contact with classified information about equipment, policies and
persommel. Even if .you are not the one violating a security precaution, it is
still your responsibility to insure it's not done in your presence without
attempting to stop it. Report any suspected or known violations to your
supervisor, commander or security forces. Without your tireless and contimicus
vigilant effort to support the OPSEC program, the will be able to get any
if not all the pieces he needs to get his puzzle as led. -

2
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Security and You

All members of the Armed Forces, man or woman, and every civilian employee
of the U.S. govermmt are potential ets for espionage because each possesses
access to ormation of some value for future purposes, such as a base telephone
directory or a mgeof a missile site. As a general rule, you should not talk
about the activities that occur on or off base. A small bit of information could
lead to a disaster or even death, This does not include talking with your
supervisor about construction plans for a specific area such as a weapons storage
area or a new caommand post. It does preclude you from talking with your next
door neighbor about it though.

SITUATIONS YOU SHOULD REPORT. It is your responsibility as a member of the
Air Force to report situations involving possible or actual security violations,
situations you should report without delay. AF Regulation 205-57 states you

are required to mtifgv your Commander of the Air Force Office of Special
Investigations (AFOSI):

* Any incident in which you are asked for defense information by
any unauthorized person, regardless of that person's nationality.

* Any action by individuals, organizations, or foreign goverrments -
which you believe may be contrary to the interests of the U.S. Air
Force and/or our Govermnment.

* Any actual or attempted act of sabotage.

* Any attempt to solicit information that could be of intelligence
value.

* Any incident in which you or dependents are contacted by a
citizen of a country that is hostile to our country, regardless of
gtixether or not defense information or classified information was

scussed.,

ACTION YOU SHOULD TAKE. If you ever have reason to believe that an act of
sabotage, es'{icnage, subversion, attack, or threat is being made on the
President's life or that you are a t for attempted espionage, you are
required by AFR 205-57 to notify your or the AFOSI as soon as
possible.” Do not take any action that will disturb the relationship between
the people that are involved in the situation you are repor . Do not discuss
the situation with anyone else. The conscious or deliberate failure of any
Air Force member or civilian goverrment employee to report a situation that
involves pogsible or actual security violations may be grounds for appropriate
disciplina@»actions. , -

SIMMARY

Operations Security is the protection of operations resulting from the
identification and elimination or control of intelligence information susceptible
to hostile exploitation. The purpose of OPSEC is to prevent the disclosure of
intelligence information that can be used to reduce the effectivehess of military
operations.

REFERENCE
AFR 55-30, Operations Security
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SG J3ABR55231 000-III-2
CIVIL ENGINEERING ORGANTZATION
ORJECTIVES

_Given a chart of the CE organizational structure anc a list of CE
functions, describe the mission, orgamization, functions and responsibility
of a civil engineering organizatien.

Given information, identify responsibilities and procedures for security
and accountability of CE property.

Given information, describe the organization of the structural/pavements
career field.

Using information provided, describe the duties and responsibilities
of AFSCs 55231/51 and the requirements for career ladder progression.

INTRODUCTION

You have been selected to serve in the Civil Engineering Structural career
field. Also, you have been selected to became a Masonry Specialist, which is
one of the many job specialities comtained in this career field. This selection
by the Air Force has opened the door for you to an interesting and profitable
experience. This study guide will cover information on the CE organizational
structure, property responsibility and accountability within CE, the organization
of the structural pavements career field and the duties and responsibilities
of AFSCs 55231/51 and the requirements for career ladder progression.

INFORMATTON
BASE CIVIL ENGINEERING ORGANIZATION

The base civil engineering organization is responsible for the purchase,
construction, maintenance, and operation of the base real property facilities.
It is responsible for such activities as constructim and maintenance of buildings,
building and maintenance of roads and lawns, operation of water supply facilities,
provision of fire protection, and even the responsibility for the control of
insects and rodents. The officer who commands the base civil engineering organization
is the Base Civil Engineer or BCE. The BCE plans, supervises, directs, and
coordinates the operation and maintenance of the real property of the base.
Other areas under the BCE are the purchase and disposition, accountability and
inventory,.and the design and construction of facilities. Some of the other respon-
sibilities Gf the BCE include traffic engineering, utilities and services,
structure and aircraft fire protection, recovery from damage or destruction from
enemy attack or natural disasters using Prime BEEF fc ‘es and the support of
tenant organizations and facilities,
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Figure 1, Base Civil Engineer Organization Chart
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Figure 1 ~Y2wows the layout of a typical base civil engineer organization.
The organization to which you will be assigned will be either a civil engineering
group or a civil engineering squadron. In most cases, assigrments are made
to squadrons since groups are not too common and are found only on the larger
bases. In any case the civil engineering organization is commonly referred
to simply as "'CE".

CE FUNCTIONS AND RESPONSIBILITIES
Now let's take a closer look at the organization and their responsibilities.

The typical base civil engineer organization chart in Figure 1 shows
that there are seven major functional sections: Financial Management, Industrial
Engineering, Family Housing Management, Squadron Section and Administration,
Fire Protection, Engineering and Envirommental Plamming, and Operations. let's
review the main responsibilities of these seven sections.

FINANCTAL MANAGEMENT. This section, shown at the top left corner of Figure 1,
serves as an advisor to the BCE. Develops, prepares, submits, and maintains the
financial plan and budget estimates. :

INDUSTRIAL ENGINEERING. This section, shown at the top left center of
Figure 1, serves as a consultant to the BCE and staff for developing improvements
to management systems. Evaluates the quality of service provided to CE customers
and serves as tecilmical consultant to the BCE on real estate and real property
matters.

FAMILY HOUSING MANAGEMENT. This section, shown at the top right center of
Figure 1, serwves as a source for housing referrals (list of of~ base housing
available in the area), manages all base housing, conducts housing studies,
and programs military housing construction.

SQUADRON SECTION. This section, is shown at the top right corner of
Figure 1. You are probably already familiar with the dut! s of persommel in the
squadron section because this section handles the administrative work of the CE
organizatign. The administrative section receives, distributes, and dispatches
commumnications for CE; pr es reports and correspondence, maintains correspa.ience
files; maintains the CE 1 ; conducts special programs, drives, and awards;

and supervises the recordkeeping and preparation of reports for the cost
reduction program.

The squadron section also takes persommel actions that are given to it by
the squadron commander. These actions include counseling, maintaining duty rosters,
conducting general military. training and commander's call, and enforcing discipline.
FIRE PROTECTION.- This section, shown in Figure 1, administers fire protection
programs and performs fire control services. It also inspects and tests fire
protection and fire alarm systems, and services ground-type portable fire
extinguishers.

6
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ENGINEERING AND ENVIRONMENTAL PLANNING. This section in Figure 1, is
staffed with architectural and professional engineers. Problems arising which
are beyond the capability of operations and maintenance persomnel are referred
to the engineers in this section. Persomnel of this section also review and
develop teclnical provisions of contracts for real property facilities.
Persamel of this section are also responsible for insuring that all present
and future uses of the base do not endanger the natural resources as well as
the quality of the living and working envirorment.

CPERATIONS. This section, shown in Figure 1, directs all work that will
be done by each work center. To assist the Chief of Operations in directing
these work centers is the Resources and Requirements Section. This section
identifies, receives, processes, and plans work to be accomplished by CE.
They also order, receive, and deliver materials required for job completion.

The major work areas (shops) under Operations, shown in Figure 1, are
Pavemerits and Grounds, Structures, Mechanical, Electrical, Electric Power
Production, and Sanitation. Each of these areas may contain several work
centers. For instance, the Structures area, where you will likely work, has
structural (carpentry), protective coating, plumbing, masonry, metal working,
and a structural maintenance and repair team (SMART). Sametimes there are S
variations if there is no need for a particular activity.

Natural Disaster and Cambat Sn.xppox'-t

"When the whistle blows, are we ready to go?'"' This was the question
asked by the Director of CE Operations, HQ USAF in December 1963.

The answer was '"No''. However, under project 'Prime BEEF' the answer is

now 'Yes". Project 'Prime BEEF" created within the peacetime Air Force civil
engineering force, the capability to perform direct combat support tasks in
support of worldwide contingency operations. The contingency operation may
be in response to war, hostile aggression, natural disaster or catastrophe.

The role of civil engineering has changed a lot since World War II. Civil
engineering now has a direct combat support role. If you are selected to be
a member of one of the Base Engineer Emergency Force teams, you must train to
becane more involved in contingency operations. In normal BCE work, you will
be a member of a.BEEF Team and be trained and prepared to go with that tean on
very short notice. ou, as a masonry specialist, must know how to build field

L

facilitieg, such as mess halls, showers, and latxines.

In addition, you must have the know-how and have the ability to protect
the facilitips from enemy action. Your ability to support direct combat operations
in these ways is the only reason for you wearing a military uniform during your
ormal peacetime duties.
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Prime BEEF means ''Base Engineer Bmergency Forces'. This type of force
is made up of selected airmen and officers at bases throughout the United States.
The persormmel are members of units within the force called Prime BEEF teams.
In the event of an enemy attack, a natural disaster, or an emergency work
load, at either a stateside or an overseas base, a BEEF team can be made avail-
able to supplement the work force at the affected base. There are a mumber
of Prime BEEF teams. At this time, however, you should become knowledgeable
in the six major objectives of the Prime BEEF program.

Objectives of Prime BEEF. The following are the six major objectives of
project Prime BEEF, as taken from AFR 93-3. The Prime BEEF Program:

(1) Aligmment of the civil engineering military force to perform direct
combat support tasks in support of the Air Force mission worldwide. '

(2) Develop and maintain a highly skilled mobile military engineering force
capable of rapid response for direct cambat support of worldwide contingency
operations.

(3) Insure effective use of the civilian engineering force in meeting
requirements generated as a result of natural disasters and in response to .
indirect cambat support needs. T -

(4) Provide supplementary training as necessary to insure military persommel
are capable of performing tasks peculiar to direct cambat support operations.

(5) A balanced military-civilian nix providing equitable career development
opportunities for both military and civilian persomel.

(6) An adequate military mamming to support Air Force rotation requirements.

Operation Concepts. The Prime BEEF program is structured to provide the
following teams: BEEF C, F, RR, M, and augmentation teams. In addition, the
Continental United States (OOMUS) assigned persomnel provide the military resource
of trained persomnel to satisfy Air Force contingency and rotation requirements
on a worldwide basis.

Contingency Team (BEEF-C). This team supports unforeseen contingencies
and special air warfare operations, but is not attached to a specific air unit.
There are several BEEF-C *teams located throughout the Air Force. Headquarters
USAF retains unilateral authority to deploy these teams, or any part of them,
whenever required. These teams are normally deployed in TDY status usually
for not more than 179 days.

- Flyawa9-Team (BEEF-F). There are also several BEEF-F unit in CONUS. They
are attached to the Tactical Air Command (TAC) or Military Airlift Command (MAC),
and move with and support those flying units whenever they are deployed. One
important aspect of the flyaway team is that HQ TAC or MAC may direct deployment
of an 'F'" unit from another cammand's base on which it is a tenant.
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Missile Team (BEEF-M). The 'M'" team provides organization and depot
level maintenance for real property installed equipment. If missiles are
fired, these teams are available for deployment, unless the pad is to be

ed. There is no prescribed mamming quota in this area. Therefore,
mamning for BEEF-M teams coincides with current authorizations.

Rapid Runway Repair Team (BEEF RR). This team is a specialized
engineering team capable of deployment within 72 hours to provide temporary,
quick repair of rurways. Heavy equipment necessary to camplete this task
may also be deployed if necessary.

Augmentation Team. These teams are structured within specific skill
areas; i.e., vertical construction, horizontal construction, electrical,
: » water and sanitation, etc.. The purpose of such teams is to
provide larce skill blocks to assist or auement BEEF C or F teams or in-place
overseas theater teams in satisfying unique contingency requirements.

Away from the typical base civili engineering organization or CE squadron
are 'RED HORSE" squadrons. These Red Horse squadror:s have the ability to
mpairmajordanngethatmaybeinflicteduponabase,ortodo ‘
construction. The name is "'RED HORSE" is an acrorym. This means that the _ )
letters in the name represent words. RED means '"Rapid Engineer Deployable''.
HORSE means ''Heavy Operations Repair Squadron, Eh%o:lneer". When you put it
all together, RED HORSE means 'Rapid Engineer Deployable Heavy Operation
Repair Squadron, Engineer". Try telling your friend the title of that unit:
It's a mouthful, isn't it? It's like McDonald's hambirger on a sesamne seed kim.
"RED HORSE" is so much easier for you to say. The title, however, explains to
a large extent, the function of the unit.

RED HORSE squadrons provide heavy repair ard construction of horizontal
and vertical base facilities when and where the requirements exceed the base
(E's capabilities and when the work meets the mission given to RED HORSE by
the Department of Defense. These squadrons are formed with trained persomel
from all major camands. The men are given training to make them proficient
in all areas of their skills. The training is necessary to meet the high
standards required of men in RED HORSE squadrons. RED HORSE squadrons are
capable of rapid deployment and are responsibe to the following:

9 Worldwide requirements as directed by Headquarters USAF.

O USAF tactical forces deployed in conjunction with war or the
likely event of war.

® Establistment of new base facilities or the expansion and upgrading
of &xIsting base facilities.

® Meeting recovery requirements for Air Force facilities in case of
natural disasters.

® Training exercises, maneuvers, and special projects.
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RED HORSE also makes major construction alterations and additions to
an existing base, as would be the case when a rumway is lengtnened, a hangar
is built, or aircraft parking ramps and taxiways are constructed.

The RED HORSE squadron can move on to an abandoned air base and restore
it to the extent neces for flying operations. Likewise, the squadron can
move into an area where e has never been a base and build one.

PROPERTY ACOOUNTABILITY AND RESPONSIBILITY

It is important that you understand your responsibility for Govermment
property, becausc there may came a time when the Air Force will ask you
to pay for a piece of equipment that is lost,

Your knowledge of the rules and procedures will not only help you to
care for and sufeguard this property, but, in many instances, will relieve
you from monetary responsibility for its damage or loss. The property that
you use in the performance of your duties, whether it is a desk, a typewriter,

a truck, a trowel, or a machine, is your re:ggnsibﬂity. One aspect
of good ement is the principle that the persa is using the property_
is responsible for its care.

In an organization as large and camplex as the Air Force, a method of
assigning responsibility for property is absolutely necessary. Otherwise, .
we could never be sure that property would be adequately safeguarded end the
wiole system would lend itself to waste and carelessness. But where does
responsibility originate?

Supply discipline must start with each individual of the Air Force
regerdless of assigmment. This applies to all civilian and military
persommel, whether or not om active duty. Each person is charged by law
with the proper custody, care, and safeguarding of all Govermment property
under his jurisdiction regardless of whether or not he has signed a receipt
for it. Property issued to individuals does not became private property hut
remainsg the property of the Government. It must be ly used, cared for,
and safeguarded. This is because the momey used to propexty cames fram
all of us in the form of taxes. The title to this property is not held by any
reopmaibiility of SppropElaciie the monay to by this Propecee; o e Look
respons ty t money to S property; so we look to
Congress for the law tc hold an individual or individuals responsible for
public propexty.

Congrebs-passed such a Federal law in March 1894. This law is the
authority fot making regulations concerning responsibility for public property.
The Air Force explains the application of this law in AFR 67-10, Responsibility
for Management of Public Property in Possession of the Air Force.

10
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Responsibility for Public Property

When you buy an article from a store, the moment the sales clerk campletes
the transaction the store drops its accountability., It then becomes your
property and your accountability and responsibility for whatever use you make
of it. Similarly, when a stock clerk issued an AF item to you, accountability
is dropped insofar as the issuing authority is concerned. However, you o not
become the owner of the item; instead, the Air Force retains ownership, and
you assume responsibility for the care and protection of the item.

Certain officers, airmen, and civilian employees are designated as
supervisors. As such, they directly supervise the people who are users of Air
Force proper™y and who are responsible for carrying cut the orders and directives
of the commander. As representatives of the commander, the supervisors have
certain responsibilities for subordinates and property. However, if they are
supervising several workers, they camot be looking over the shoulder of each
worker at all times. Therefore, like the commander, the supervisors camot
be made campletely responsible for the property in their activities.

Comand Responsibility

The organizational comander is responsible for all property issued to -
his organization, whether he signs for it or mot. But because the duties
of the coomander meke it impracticable for him to exercise personal supervision
of the supply functions, a commander designates an officer to act as his .
supply officer. The commender or his supply officer mey then designate other
representatives to receive and sign for property in his name. However, delegation
of duty does not make the commsnder exempt fram financial liability for loss,
damage, or destruction of property.

SUPERVISORY RESPONSIBILITY. Supervisory responsibility applies to any
person who exercises supervision over property received, in use, in transit,
in storage, or undergoing modification or repair. The supervisor is responsible
for selecting qualified persormel to perform the duties under his coatrol and
for properly directing or training them. He instructs them in supply procedures
in order to insure campliance with Air Force regulations governing property.
The supervisor is also responsitle for indoctrinating his men in the principles
of supply discipline.

CUSTODIAL RESPONSIBILITY. Any individual who has acquired possession of
Govermment property has custodial responsibility for it. He is personally
responsible for such property if it is issued fc:o his official or personal
use, whethar or not he has signed a receipt for it. He is also personally
responsible for any property under his direct control for storage, use,
custody, or Safeguarding. -
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"Finders, keepers" may apply in some circumstances, but not to
Government propexrty. If you find Goverrment property that has apparently
been lost, stolen, or abandoned, you must assume custodial responsibility
for it and protect or care for it until it can be returned to the proper
authorities. Persomel may be relieved of responsibility for a particular
piece of property in a mmber of ways, depending on the circumstances.
For example, property may be tunmed back to Base ly as excess to the
unit's needs. Other items may be transferred from responsibility of
one person or organization to another. Still other items may be damaged
or lost carelessness of the one having custody, in which case,
he may be hel liableandhavetopayforthenbyded.xctions fram his

paycheck.

PECUNIARY LTABILITY: Another word for pecuniary liability is monetary.
Persormel having property responsibility also have pecuniary liability.
The definition of which is to make good the loss, damage, or destruction
or property caused by unauthorized use, gross ligence, willful misconduct,
or deliberate umauthorized use. Peamiary liability may be shared in any
particular case by persons having command, supervisory, or custodial
responsibility. If a person pays for an item of Goverrment property, the
property remains the possession of the Goverrment. This keeps the supply
system from becoming a source of supply for individual persommel .

ATRMAN STRIUCTURAL/PAVEMENTS CAREER FIELD (55)

The Airman Structural/Pavements Career Field includes construction and
maintenance of structuwral facilities and pavement areas. It includes maintaining
pavements, railroads, and soil bases, perfomming erosion control, and operating
heavy equipment. The structural area includes carpentry, masonry, metal
fabricating, protective coating, and pPlumbing construction and maintenance.

This career field also includes the site development, general maintenance,
real estate-cost-management analysis, and programs and work control functions.

The Airman Stxuctural/Pavements Career Field is a contingency-related
field and persomnel serving in this career field are subject to deployment
and should have knowledge of contingency skills such as first aid procedures,
field sanitation and hygiene, work party security, and expedient field methods.

Everyone in the Structural/Pavements career field iz identified by the
first two digits- of their AFSC. Whether it is a masonry speclalist with the
AFSC 55251 o3 a construction equipment operator with the AFSC 55151.

Now let's take a closer look at your career field in the Structural /Pavements
career fileld as shown in Figure 2. This career field chart shows how each

AFSC e85es. To&ivanceupyouwillreqﬂretrairﬁngandramcandttﬁsis
what will be covered next.

12
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CAREER LADDER PROGRESSTION

You have had a.chance to see that a civil engineer organization requires
a variety of professional people and tradesmen to operate and maintain the

many facilities for a base, each with specific jobs to pexrform.

These jobs fall into distinct categories called Aixr Force Specialty Codes
(AFSCs). The different categories are identified by mumbers. Each number of
the code has a . Figure 3 explains the breakdown of AFSC 55231. You
will be awarded AFSC 55231 when you acquire the knowledge provided by this
caurse and learn the skills tlrough on-the-job training.

First Two 55 Career Field Airman Civil Engineering
Structural /Puvements

Third 2 Career Field

Subdivision Structural
Fourth g Skill Level

of AFS Skilled Level
Fifth ’ 1 Specific Air

. Force Specialty Mason

Figure 3. AFSC 55231 Breakdown

When you entered this school, you were a masonry helper, AFSC 55211 perhaps, you
have already progressed fram an Airman Basic (AB) to an Airmar (AMN) or even an
Airman First Class (AlC). When you camplete this course you will climb one step
to an apprentice mason, AFSC 55231. Then upon your arrival at your next duty
station, you will be entered into a dual chammel training progran for your 5-skill
level. Only after you have completed all the requirements of the tr.

Program will you be upgraded to the 5-skill lewvel in your AFSC. After you earn
the AFSC 55251 Masorry Specialist, and you a-e promoted to SSGT (E-5) you will
again be placed in a dual channel training prugram for the next level,” structural
technicisn AFSC 55273. Notice in Figure 3 thut the carpentry and the masonry
career fields merge at the 7 level.

To be aurclhd a 9 level (AFSC 55299), yo! st he a Maatgr Sergeant,
spend at least 1 year as a Master Sergeant, and pwess the Air Force Supervisory
Exam. You should know that there is no skill knoiindge required other
than the SOpervisor's Exam. It would be extremely ficult for a 9 level
to know everything from five (5) different carecr fields. His job is to
manage those shops under his control, relying upon the knowledge of the
shop foremen to handle the technical problems that come up.

'Rxemqtﬂrmtstobemded(ﬂ!SSZOOStmcuralerga, are to be a
9 level with the AFSC 55299 Structural Superinterxdent and be pramted to Chief
Master Sergeant. If you work hard, study and do your best, you can expect to
climb up the career field ladder from a 55211 to a 5529C or 55200.
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UPGRADE TRAINING

There are two (2) ways to be upgraded in skill level. The first of
these ways is the way that you are getting your 3 level. This is formal
teclnical tra.'tnig This type of training is scmetimes used to award either
a 3, 5, or 7 level AFSC. In cur AFSC only the 3 skill level can be obtained
by formal training.

The next of training is the type that is the most commonly used.
This is a dual chamnel, or two-part program consisting of QIT (Ca-the-Job
Training) and CDC (Career Development Course). This program makes use of
time spent on the job work with skilled masons learning how to do the work
with the knowledge that you learned through self-study. This type of training
is the type that you will use for upgrading to the 5 skill level; and, wnen
%vou kﬁll(elsmff Sergeant, you receive this type training for upgrade to the

) evel.

The completion of the CDC (knowledge) portion of the program is very
important. Most of you have hopes of becaming an E~4, and the only way
that this can be done is to possess a 5 level. You cammot be promoted to
E-4 without it. Upon arrival at your next duty station, one of the first -
thingsthesquackmwﬂ.ldoisenteryoumtoorrfcryoursmvel. The CDC ~
portion of your QJT consists of two (2) volumes that are self-study. You
have an open book test at the end of each volume; and, if you pass these,
you will be scheduled to take the final exam at the Base Testing Office.
After this is done and if you pass this test, which you should, there are
two (2) other things needed to give you a 5 level. One of these is your
supervisor saying that you have acquired the skills required and the other
is having spent six (6) months on QJT. When all these have been accomplished,
the paper work will be started to get you your 5 level. You notice that it
takes six (6) months in training to get your 5 level, but you can camplete
your CDC course in about (2) to three (3) months. It would be Eglyourm
advantagetogetthisportionoutofthewayasquicklyasposs e. is
will allow you to place all your effort on improving your job skills.

The process for being awarded a 7 level (AFSC 55273) is basically
the same as for the 5 level. The minimm time to get a 7 level increases
to one (1) year. You must be a Staff Sergeamt. You have the added knowledge
of the -Career Field, AFSC 55250, due to our cambining with the
carpentry field at the 7 level. You also have to spend times as a supervisor
to slmdutyuscmsuperviseotrermrkersandtakeeittmaBaseManageuent
Course or a CDC Management Course.

To be.smwaxded a 9 level (AFSC 55299), you must be a Master Sergeant,
spend at least 1 year as a Master Sergeant, and pass the Air Force Supervisory
Exam. You'll notice. that there is no skill knowledge re other than
the Supervisor's Exam. It would be extremely difficult for a 9 level to know
everything from five (5) different career fields. His job is to manage those
shops under his control, relying upon the knowledge of the shop foremen to handle
the technical problems that come up.
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DUTIES AND RESPONSIBILITIES

The duties and res-ga’xsibilities of the Mason AFSC 55231 Apprentice
Mason and the AFSC 55251 Masonry Specialist are the same. But naturally,
the performance level and the task and subject levels for the specialist
are r than they are for the apprentice worker. This means that the

5 skill level mason is more proficient in skill than a 3 skill level mason.
It does not mean that he will work any harder than the apprentice or even
be smarter than the 3 skill level. The duties and responsibilities for each
AFSC are outlined in AFR 39-1 Enlisted Persormel Airman Classification.

Figure 4 shows a 39-1 for AFSC 55231/55251 and Figure 5 shows a 39-1 for
AFSC 55273.

SUMMARY

The Civil Engineering Organization has the responsibility of operating
and maintaining all real property. We, who are part of Air Force Civil
Engineers, must be aware of the tremendous costs involved. We must do all
we can to conserve dollars and make our labor economical for the operation
and maintenance of this real property. ,

Property responsibility is the obligation of each individual for the =~ -
proper care of property belonging to the Air Force, whether or not sucna
property has been issued to him or his unit. Such responsibility includes
peamiary lidbility. )

You have seen where your job will be located within Civil Engineers
and what j bs are required of you as a mason. You can see that as you gain
in rank in the Air Force, you also have to gain additional knowledge to go

along with the rapk. Almg with the rank knowledge your duties and responsi-
bilities will also increase.
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AFR 39-1 Attachment 29 1 January 1982

A29-10

AFSC 568281
Semiskilled AFSC 58231
Helper AFSC 65211

AIRMAN AIR FORCE SPECIALTY

MASONRY SPECIALIST

1. SPECIALTY SUMMARY

Constructs, maintains, and repairs masonry and concrete buildings and structures. Related DOD Occupational Subgroup:

710.

2. DUTIES AND RESPONSIBILITIES

a. Forms structures of concrete. Advises carpentry
specialists in placement and buiiding of forms. Constructs
concrete footings, foundations, floor slabs, piers, and col-
umns for prefabricated steel structures. Installs anchors
and structural and reinforcement steel, such as bars; stir-
rups, spacer rods, and mesh, by bending and spacing
according to specifications in design drawings, blueprints,
sketches, and so forth. Places concrete into forms and
uses concrete working tools, such as vibrators, floats,
straight edges, templates, and other devices. Cures con-
crete in structures, using water, sand, fabric, paper, and
chemical mixtures. Installs and maintains rock bolts.

b. Lays brick, building block, stone, and other materials
including ceramic and quarry tlle. Lays material to form
structures in accordance with blueprints, building plans,
or other directives. Cleans surface and prepares bed for
mortar. Cuts, trims, faces, and surfaces masonry
materials to proper size and shape, using masonry tools
such as power saws, napping hammers, chisels, and brick
layer’'s hammers. Positions masonry materials, using
trowel, hammer, mallet, and crowbar. Checks horizontal
and vertical alignment, using mason's spirit level and
plumb bob. Shapes mortar joints between courses with
pointer or trowel point. Seals openings, using sealers
oakum and cauling compound. Waterproofs and damp-
proofs walls extending into wet. soil by applying com-
pounds such as bituminous mastic, cement plaster, and
metallic- powder. Estimates man-hours and materials
needed to accomplish work assigned.

C. Prepares mortar and concrete. Determines types of
mortar or concrete requirgd}nd prepares material in pro-

portions and amounts required to complete each assign-
ment. Measures aggregates, such as gravel and cement, in
proper proportions, adds other ingredienis to obtain
required consistency. and mixes, using handtools or
power mixers. Applies test ard analysis data of water and
aggregates to mixes.

d. Plasters interior and exterior of buildings: Prepares
surfaces and applies plaster to walls and ceilings, assuring
neat and smooth finish. Finishes and floats surfaces to
obtain finish free from blemishes and float marks. Checks
all corners, angles, and horizontal edges to ensure plumb,
level finish. Repairs cracks and breaks in plastered sur-
faces by applying new plaster and matching existent sur-
face, leaving smooth and true surface for other craftsmen.

e. Cleans surfaces. Cleans finishes concrete, masonry,
or plastered surfaces, using carborundum stone, sand
blasting machine, wire brush, or acid treatment.

f. Maintains equipment and tocls. Performs preventive
maintenance, lubricates, and makes miror repairs and
adjustments to tools and equipment. Removes concrete
and mortar from tools and equipment immediately after
using to prevent hardening, and oils all metal parts to pre-
vent rust.

8. Supervises masonry personnel. Serves as crew leader
of masonry and concrete workers engaged in laying niaso-
nry units, forming concrete structurss, and plastering
interior and exterior surfaces. Instructs subordinates in
phases of masonry and concrete construction and repair.
Examines work accomplished by others to assure com-
plete and meritorious workmanship; points out to o:hers
ways in which to improve quality and efficiency in trade.

3. SPECIALTY QUALIFICATIONS

a. Kncwledge:

(1) Knowledge of standard nomenclature, types,
and sizes of masonry and concrete materials; batching for-
mulas methods of curing concrete, mortar, plastsr, and
lime mixtures; and use and care of hand and power-

driven masonry and concrete tools is mandatory. Posses-
sion of mandatory knowledge will be determined accord-
ing to AFR 35-1. °

(2) Knowiedge oi use and capacity of construction
equipment is desirable.
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A29-16

AFR 391 Attzchment 29 1 January 1982

- : 3. SPECIALTY QUALIFICATIONS

a. Knowledge: :
(1) Knowledge of sundard nomenclature, tvpes,
and sizes of structural materials; batching formuias ard
methods of curing concrete, mo:riar, plaster, and lime
mixtures; use and care of hand and power-driven maso-
nry and concrete tools; building maintenance, repair, and
construction; nomenclature of woodworking materials;
equipment and tests and characteristics peminln; to rein-
forcing steels and meshes is desirable.

(3) Knowledge of properties of fine wood and pro-
cessing and molding wood by steaming, laminating, and
gluing is desirable.

b. Experience. Qualification as a Carpentry Specialist or
a Masonry Specialist is mandatory. In addition,

*

:tiethods of storing and chemically treating wood; theory
of squaring by equivalent measurement; application of
simple mathematics; and use of carpentry and woodwork-
ing hand and power tools is mandatory. Possession of
mandatory knowledge will be determined according t¢
AFR 35-1.

{2) Knowledge of use and capacity of construciion
experience in performing or supervising functions such as
laying and shaping of masonry units, plastering, and car-
pentry; or constructing, erecting, and repairing buildings,
heavy structures, planning and prefabricated structures is
mandatory.

c. Training. Completion of prescribed 7-level manage-
ment course is mandatory.

FIGURE 5 AFR 39-1 FOR AFSC 55273
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SG J3ABR55231 000-III-3
APPLYING PLASTER AND STUCCO
OBJECTIVE

Usg:g information provided, identify the materials used in procescing,
mortar plaster mixes.

Wor individually, but as a member of a team and with instructor
assistance for most par:s of the task, install lath to receive plaster
or stucco. The lath must be ready for a scratch coat of plaster.

Working individually, but as a member of a team using masonry tools and
with instructor assistance for most parts of the task, mix, test for consistency,
and apply a scratch coat of plaster, Surface must be covered with no visible
voids and be ready to receive a brown coat of plaster.

Working individually, but as a member of a team and with instructor
assistance for mnst parts of the task, mix, test for consist , and apply
a brown coat of plaster. Surface must be covered with no visible voids. and
must be ready for a finish coat or to receive tile. -

Working individually, but as a member of a team, observing safety procedures
and with instructor assistance for most parts of the task, mix, tes: for consis-
tency, and apply a finish coat, Surface must be covered with no visible wvoids
and have a smooth or textured finish,

Wor' . as a member of a team, using tools provided, and with instxuctor
assistance for most parts of the task, inspect a plastered surface and identify
and detemine the cause of any damage, then repair the areas bringing them
back to within 707 of original condition.

INTRODUCTION

Plaster or stucco is a fac material that is applied to walls and
ceilings. Plastering is one of most ancient arts or trades. A biril nest
made of straw and plastered with mud is probably the oldest form of plastering,
and researchers have found evidence that primitive man built frameworks of
stick which were-plastered with mx.. Later, plaster of a more last material
was developed to xeplace the mud. The tools that are used by the early plasters
closely resemble those used by the tradesman of today.

INFORMATTON
Assig;:i‘:;:_.xc CDays. 1€, 17, 18, 1¢) read and study the material covered
in this study guide..
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PLASTER BASES

Plaster and stucco are applied over a lath or same sort of base. The
%uality of the job depends considerably upon the type of base that is used
or the project. Plaster bases have a lot over the years. The
bases used today consist of wood lath, metal lath, gypsum board lath, and
any type of masonry. The main criterion for a good base is that is must
provide a key to hold the plaster or stucco on the wall. The illustration
in Figure 6 shows wood lath with proper keying of the plaster.
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Figure 6. Wood Lath with N B |T—
Proper Keys ‘F\/A" JOINTS ] | \

STAGGERED EVERY
SEVENTH COURSE

Figure 7. Proper Spacing for
Wood Lath

Wood Lath. Wood laths are thin strips of wood, approximately 1% inches
in width, with cough surfaces. They are nailed on wooden studs. The laths
are spaced 3/8 inch apart at the edges and 1/4 inch apsrt at the ends.

The ends of the lath should be staggered on the studs to provide a stronger
base for the plaster. e 7 shows wood laths properly installed. Wood

laths must be dampened ore plaster is applied, to prevent them from drawing
moisture from the plaster. '

Metal Lath. There are several different kinds of metal lath available
for use fox plaster or stucco. The three main types of metal lath are
expanded metal-lath, woven wire or ribbed lath. Figure 8, 9, and 10 shows
each type respectfully. Metal lath is usually 27" X 96" in size. Woven
wire comes in rools and is easily cut and fitted. Metal laths should bte
shop ircéated (painted) or be galvanized so to protect it and prevent it from
rust .
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Figure 9. Woven Wire Mesh

VIr8s8ans. |

Figure 10. Ribbed Lath

)

Figure 11. Special Furring Nails

Metal lath attached to an exterior surface is attached wich s-;1>e<:1al furring
nails, as shown in Figure 11. Otherwise metal lath is nailed in place with 1"
blued or anmular ring nails or it is fastened in place with clips. Exterior
surfaces that are to receive stucco are first covered with waterproof building
paper (tar or felt paper). Then, the metal lath is fastened with the special
nanll;e;tobnldi:anyfrcmthewall to provide a space for the stucco to form

a .

Corners, both inside and outside must be reinforced with co.ners of metal
lath. A corner lath for interior cormers should have a minimm width of 5 inches,
or 25" legs on each side of the angle. If a preformed strip is not available,
you can cut one from the metal lath sheets and form it on the job to fit the corer.
Gornerbeadsremforcetteacternalcomersaﬂalsoserveasag\ddetoassme
a uniform thickness when plastering. They are manufactured in two styles, the

22
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bullnose bead and the standard bead. The bullnose bead, shown in Figure 12,
has a wide radius bead and is designed for comers receiving hard usage.

The standard bead., shown in Figure 13 has a very small radius and is designed
to provide clean comers. Take care when fastening any type of corner
lath. Fasten comer lath at its edges, using staples over wood or

gypsum and tie wires over metal lath. Be sure the cormer lath is not fastened
by nailing to the super structure. If it is nailed as such the
stresses in the framing will then be transferred directly into the plaster
ard cause it to crack.

Figure 13. Standard Corner Bead

Figure 12. Bizllnose Corner Bead

Gypsum Board Lath. Gypsum board is the most popular plaster base in
use today. There are many advantages to this type of base. The most important
advantages are that it is faster to install and it provides a better surface
for bonding, which results in a smoother finish. Another bid advantage is
that it is essentially fireproof.

There are two common types of gypsum board - plain gypswa board and
perforated gypsum board. The perforated gypsum board is identical to the
plain board except that it has 3/4'" holes purched at regular intervals.

These perforations enable the plaster to go through the board and form a key
to lock itself in place. It is available in sizes of 16", 18" or 24" wide
by 48" 1 and in thickness of 3/8" to 1" thick. It is generally applied
horizontally (across) the frame members. For studs and joists with a spaci
of 16;dm &nm 3/8; thiclmels:a;.s us@9d, ?jﬁiﬁﬁr 24" orfx center 1/2'" thickness
is used. type of gypsum d a paper face and a rough papex

,» Amather has a foil backing that serves as a r barrier and if the
foil s faces an air space, it has same insulating ue. The vertical joints
should be broken over the studs or joists and staggered. Figure 14 illustrates
a gypsum lath wall with staggered spaciig and the nails spaced 4'" 0.C. and
nailed to each stud or joint crossing. Gypsum lath may be = ° with metal

c:.l:jlgs that are located betvesn the studs or joists to stif -ne horizontal
joints. ..
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LATH ON -~
OPPOSITE WALL™

Figure 14. Gypsum Board Lath Installation -

Masmry._,w'enyouapplyplasterorstuccotoanytypeofmasom-y
(brick, block, concrete, etc.), it is essential that a good bond is obtained.
Vhatevertypeofmasomryisusedasthebaseitmstbecoarseenalghfor
the plaster or stucco to cling, and be free from paint, oil, dust and dirt.
A good bond on a masonry surface is dependent on two factors: mechanical
bond and suction.

If a masonry surface is hard and smooth and the plaster or stucco
wiil not bond the surface must be roughened. At least 70% of the msonry
surface must be roughened if a good bond is to be obtained. There are
several ways you can roughen a masonry surface, one way is to chip the
surface with a brick hammer. You can also roughen the surface with a power-
driven roughening machine. This machine is equipped with a series of steel
cutters mounted to provide a flailing action which results in a scored pattern.
Another method of roughening the surface, when working with portland cement
plaster, is to apply a dash bond coat.

A dash bond coat consists of one part portland cement ad one part
sand mixed with the correct amount of water to give the mix an adhesive
consistency. To apply thiz mix, dip a lmg stiff-fibered brush in the mix
and splattex the material on the surface. Allow the material to harden to
produce a-tough’ surface. -

Never trowel a dash bond coat. Be sure it has set before you apply the
plaster. If the dash bond coat fails to give a good mechanical bond, you
will have to cover the surface with lath before plastering.
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Suction is the amount of moisture the masonry will absorb. This action
causes fresh plastering material to stick to the base. You can check a masomry
surface for good suction Iégespraying it with water and obsexrving the reaction of
the magonry. If some of water is not drawn in, it is impossible to obtain
a good band. In this case, you will have to use lath to key the plaster to the

masonry.

Weathered masory surfaces may have too much suction. When you apply
plaster to this type of surface, the plaster stiffens quickly and becomes difficult
to work. To stop this from happening, spray (not sosk) the masomry with several
applications of water. It is also important that the suction be controlled
uniformly over the entire masonry surface. If you do not wet the surface evenly,
some parts of the masary will draw more moisture from the plaster than others
and the final finish may be spotted.

Old masonry that has softened by weathering or surfaces that cammot be
cleaned thoroughly must be covered with metal lath. To apply this lath, first
nail up furring strips on the masonry. Place the furring strips at 16" 0.C.,
and fasten the metal lath as if it were being fastened to studs or joists.
When this is done it adds some insulating qualities due to the air space..

Thickness References. A plaster needs thickness references to work from,-
these are screeds and grounds. Screeds are strips of plaster, wood, or metal.
Corner beads can also serve as screeds. Plaster grounds are used around window
and door openings and used along the bottom of a wall. Around the windows and
doors they serve as a plaster stop, and as a leveling surface when plastering.
They also serve as a fastening surface for the baseboards and the finish txrim.
Figure 15 shows the placement cf screeds on the wall.

PLASTERING TOOLS AND THEIR USES

The tools used today in the plastering trade resemble very closely the
tools used ages ago. The only real difference in tools today is that they are
more refined. You have probably heard the old adage that you can judge a
workman by his tools. This is especially true of a mason. If he does not
have the proper tools and know how to use them, he will probably do a shoddy
job. The tools used by the mason when plastering are the plasterer's hawk,
a variety of,shapes and gizes of trowels and floats, the scarifier, the straight-
edge, and daxbiss. :

Hawk. Thésplasterer's hawk, as shown in Figure 16, is available in sizes
from 10 to 14 ! square. It is used to hold a small supply of plaster. A
txowel is use§“to push plaster from the hawk to the surface being plastered.
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Plasterer's Hawk

Figure 16.
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Trowel. A variety of shapes and sizes of trowels which you will use
for plastering are shown in Figure 17. The panel txowel is used for covering
smlll). areas and hard-to-get-at places where the standard trowel would be
too large. The angle trowel is a flat-bottomed, two-sided trowel used for
Smoo .90° inside corners. The inside-ccmer trowel is also used for
working corners. The margin trowel is used in narrow places, the pipe
trowel is used behind pipes, and the pointing trowel is used in small areas
and to point up mortar joints.

Float. Different types of floats, as shown in Figure 18, are used for
finishing plaster. Some are designed for flat work, while others are for
comers or angle work. Smooth-bottomed floats are made of Fiberglass, wood,
'~ . .nd other metals. Floats designed to produce text+ed finishes, such
as swd finish, have bottoms made of rubber or carr

Scarifier. The scarifier, or scratcher, is used to roughen plastered
surfaces so that the next coat of plaster will have a rough surface to cling
to. The scarifier is made of tempered steel tines that are flexible. A
scarifier is shown in Figure 19.

Straightedge. The straightedge, as shown in Figure 20, is used to level
coats of fresh plaster before floating. They are made of alumirmm or magnesium
alloy. Wood straightedges can be used but require more effort because of their
weight. -

Darby. The darby is used to float freshly plastered surfaces. At the
same time, it eliminates high or low spots left by the straightedge. Some
darbies are made of wood, while some are made of metal, as shown in Figure 21.

The other tools imvolved with plaster work are hammers, tape measures,
chalkline's or masan's line, steel square, tinsnips, pliers, a mason's level,
etc. These tools are used as and where needed to accomplish the work imvolved.

MATERTALS USED IN PLASTER OR STUCCO

The composition of the plaster varied somewhat in various localities as
it does today. Lime, sand, and gypsum were used by the Egyptians and Greeks
as a finishing matexial, but it had such a slow rate of set that it took weeks
or months to complete a job. It took as long as two or three weeks for each
coat to set; therefore, it became necessary to develop better materials to decrease
this time. Today, additives to plaster have decreased the setting time to a
matter of days, allowing the plasterer to build up coats to the required thickness
and finich jn a matter of days rather than weeks or months.

Plaster or stucco is a cambination of water, ageregates, and a cementitious
material.
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PANEL STANDARD

ANGLE MARGIN POINTING

Figure 17. Types of Trowels Used in Plastering

FIBERGLAS \

1)

Figure 19. Scarifier

CARPET

Figure 18. Types of Plaster Floats

Figure 20. A type of Straightedge 293
28

-



FLEXIBLE METAL

Figure 21. A Type of Darby

Water. Water is used in plaster to make the mixture workable and
to dissolve the cementitious material so that it can act as an adhesive
with the aggregate. Water must be cleamn and pure. The amount of water
must be controlled, because too much water will result in a thin mixture
and the plaster will not stick. If not enough water is used, the materials
will not mix satisfactorily nor will it provide a workable mixture.

Aggregates. An aggregate is used in plaster mortar as a filler. 1t is
nu.xedinprnger proportions to overcame shrinkage. A good grade of aggregate
is essent:la_ to obtain good plaster. Two kinds of aggregates are in broad
usage today - sand and lightweight aggregates. Sand has the disadvantage
of being heavy in weight. Lightweight aggregates overcome this excessive
weight. Lightweight aggregates are a fairly new product in the plastering-’
trade. Their popularity for use in a plaster mixture is due to the advantages
that lightweight aggregates offer. Besides their obvious light weight, they
are also fire-resistant.

Cementitious materials. The three main cementing agents used in
plaster are gypsum, lime, and portland cement.

Gypsun. There are many kinds of gypsun. Gypsum is a product which
sl'mldordlnarllybeusedindoors because it absorbs or recambines with
water readily. For exterior work, portland cement is recommended because of
its weathering characteristics.

b. Lime. There are three broad classifications of lime. The first
and best ia £indshing lime which is used to mix mortar for interior plastering.
Next is mason"s.'1ime. It is used to improve the workability of mortar for
laying brick; block, ard stone. The third type is used for agricultural purpcses.

c. Poxtland cement. Portland cement is a binder of cementitious material
of  dlpength and durability. It produces a hard and strong mortar, and
is by the plasterer as a dependable water resistant material. It is used
extensively for exterior stucco work. It is excellent where dampness is
present and where extreme hardness is required.
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There are other types of ceuentitious materials that can be used
in plaster or stucco. Same of these are white portland cement and masonry
cement.

Admixtures. A basic plaster mix consists of an aggregate, a cementitious
material, and water. These materials are often supplemented by other ingred-
ients to change the characteristics of the plaster mixture. Portland-cement
mortars have poor workability and set slowly. Pure lime mortars are weak.

Pure gypsum mortars have the characteristic of an irregular setting time.
Therefore, materials (admixtures) are added to control or improve these
characteristics. Admixtures are divided into four kinds - those that affect
the setting time (accelerators and retarders), the strength, and the color.

a. Accelerators. Most plaster mixes do not need accelerators because
they set fast encugh. However, Portland-cement mortar sets slow enough to
warrant use of an accelerator. (ne way to accelerate setting time is to heat

the water and aggregate. Another way to accelerate setting time is by adding
calciun chloride.

b. Retarders. Normally sun mortar will set too quickly for normal
plastering. Retarders are mrgfly added at the factory. There are various
materials which can be added to retard setting time. However, they require
unchguessmrktoobtaintheproperproportions. The best way is to add a
product that is sold under the label 'retarder'.

c. Strength. Fiber or hair is used in some mixes as an admixture to
strengthen plaster. However, the necessity for their use has decressed with
the use of gypsum. Gypsum produces a strong plaster. Portland cement is
primarily used in exterior plastering or stucco. It is applied similarly to
interior plaster. Sometimes added strength is desired and the use of hair or
fiber can be used in the scratch coat.

d. Color. The addition of color to plaster is not a cammon practice
because of the many drawbacks. Fingermarks and smudges are almost impossible
to remove. It requires more time to complete a job and there carmot be any
joinings. In other words, the work cammot be interrupted and started over
again. The joining would show up as two shades of the same color.

Acoustic materiais. When sound waves hit a wall or floor or ceiling,
some of it is absorbed. The amount that is absorbed is referred to as its
‘acoustic ability". Glazed, hard surfaces dr. wt absorb as much sound as a
e absorbing material. If soumd is allo=: to 'bounce off" a surface it
, . to the human ear. howene~, if scoustic materials are usea and
~ ~ »ound %6 abasorbed, the sound wi.i die quickly and be more compatible to the
hman ear. ~ - - '

Special plasters have been developed which improve the efficiency of sound
absorption. They are called acoustic plasters.
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~ PLASTER MIXES AND METHODS OF APPLICATION

Plaster or stucco mixtures are mixed in definite proportions of
water, e, and cementitious material. The hardness, quality, and
durability of a plaster job depends upon the accuracy with which the ingred-
ients are measured.

- Too mxh water in the base coats will make plaster hard to apply. It
will also make pockmarks in the plaster which will weaken the plaster. Too
much sard in a plaster mixture can also weaken the plaster wall. A certain

ion of binder is needed to hold the egate together. When not
binder exists in a mixture to ''cement” the particles together, some
of the particles terxd to :rumble off.

A plasterer calls a mixture ''poor " when the mixture contains less
binder materials thim is normal. likewise calls a mixture 'rich'' when the
mortar contains a large proportion of binder materials.

Mortar for plaster can be mixed by hand or in a mechanical mixer. The
mechanical mixer should be used whenever one is available because the mortar

gagbemixedmremifomlyarditalsoreducesmmpowerrequiredtododn‘
job. :

Plaster is normally applied in tlree coats. First you apply the scratch
coat, then the brown coat, and finally, the finish coat. However, on some -
masonry walls, the two-coat system is used. The following instructions apply
tc the three-coat system. The only difference between it and the two-coat
system is that the scratch coat is omitted.

There are three commonly used mixes for the base coat or scratch coat.
Lime mortar, gypsum cement, both of which are used mostly as interior plasters;
and the third Portland cement, which is used for both interior or exterior work.

Lime mortar. Lime plaster mortar is made by mixing lime and sand with
sufficient water to make a plaster mixture. The amount of water varies with
the dampness of the sand. Enough water must be added to the mortar to make
it workable. Care must be taken, howevwer, to prevent the mortar from being
too fluid so that it will fall from the trowel when the plasterer tries to
place it in position.

Quicklim* or hydrate" 1!— .ar » use. w make lime mortar. Quicklime must
st ve Mimsd with water to .om a ty to which sand is added. This is

a.ied "slgkipg''. Hydrated lime can .e added directly to the sand and water
! then ussd tely. If you use lime putty, it must be soaked ahead of
time and 4allowed to set for several days to obtain plasticity and workability.
31
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The proportion of lime mortar ingredients will vary samewhat. The
proportions depend upon the type and size of the sand and the plasticity of
the 1ime. For average conditions, 2 to 1 is a good trail mix (2 ~-~i~ feet
of sand to 1 cubic foot of lime putty).

When mixing lime mo -ar by . nd, mix the dry lime and the dry sand
together unt++1 ** amixt . is consistent throughout. Then add the water,
and hpe ~ture until the desired workability is obtained.

When mixing lime mortar with a mixer, place water in the mixer first.
Then add half of the sand and then all of the lime. Then add the remainder
of the sand. Mix the mortar for fram 1 to not more than 3 mirutes. Then
dump all of the mixture at one time. :

Gypsum Cement. There are many types of gypsum based mortars which can
be used for plaster work. They may be purchased with admixtures, such as
a retarder or fiber. It also can be purchased with a retarder and no fiber
content added. With such admixtures tbz rate of set can be controlled to
suit the job for the scratch coat, being applied over metal lath, gypsum lath,
or over surfaces with a poor suction ability. Use a mix of 2 parts aggregate
to 1 part of gypsum. To mix the plaster in a mixer, add a measured quantity
of water, approximately 50%, to the mixer first, then add half the sand; -
next the gypsum, and then the rest of the sand. Add the remaining water.
Add all of the ingredients vhile the machine is in operation and let the
machine nm for 2 or 3 minutes.

Portland Cement. Portland Cement is used as an ingredient in mixtures
for both interior and exterior (stucco) plaster work. When Portland Cement
is used for interior work it is called Portland Cement plaster arnd for exterior
work it is called Portland Cement stucco. Each coat of Portland Cement should
be mixed using the same proportims regardless of the base, so that the rate
of expansion ard contraction is kept uniform.

The proportions for portland cement and for plaster and s' <. are
similar. A mix of 3-to-l is vecommended foxr stucco work. Thre - .rts damp,
loose aggregate to 1 tart poxtlsmi cement.

Macide mixang is the best method to use. When yo. charge (load) a
~-ine, add the water first. Then add about 50 percent of the sand. Next,
aad cement and any other admixtures required. Last, add the rest of the water
and the remainder of the sand. Mix until the batch is uniform in color and
of the right consistency. Usually 3 to 4 minutes of mixing after all the
ingredients axe in the mixer is sufficient. Do not mix the ingredients too
long. Overmixing will do more harm than good, because the plaster will tend
to set up-toa fast. . .

) The mixes a.e basically the same for the brown coat but with an increase
in the proportion of aggregate.
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Gypsum Cement. For the brown coat, mix the plaster using the ratio
of 2% parts aggregate to 1 part of gypsum. This mixture insures a good
bond and a strong, hard mortar. For a brown coat over masonry surfaces
of suction ability, such as brick, clay tile, cement block, and
cmm, use a mix of 3 to 1.

Portland Cement. For the brown coat, mix the plaster the same as for
the scratch coat, whether it be for plaster or stucco.

Finish Coat Mixtures. There are many types of finish coats in use,
but the majority of plasterers use either a putty coat of a sand finish.

Putty Coat Finish. A putty coat finish is the most common type of
finish used today. 1t can be worked to a smooth, straight, hard surface,
and it is well suited to all types of surface treatments. One of its
advantages is the ease of repair that it affords. For work of a general
nature, mix gypsum cement with lime putty in the ratio of 3 to 1 (3 parts
gypsum to 1 part lime putty). This mixture produces a good hard surface,
If a harder surface is required, increase the amount of %ypsum plaster.
On the other hand. the use of too much gypsum plaster will make the mixture
hard to spread. Admixtires can be used to accelerate or retard (slcw down) .
the setting time. To mix a putty coat in a mixer add a measured quantity
of water to the mixer, add the lime or lime putty and then add the gypsum.
Let this mixture mix for 5 mimutes. If a retarder or accelerator is to
be used, place the required amount, after the first portion of gypsum is
added to the mixer. Tne correct amount of retarder or accelerator is indicated
on the container label. Read the instructions and follow them. Be sure that
tne retarder or accelerator is dissolved or it will burn spots throurt .
finish coat. Once the mixture is well mixed discharge it from the mixer and
let it stand at least one night.

For a mixture of good spreading quality and good floating ability, let
it age for about a week.

Sand finish. Sand finish is one of the oldest forms of finishing materials
used in the plastering industry. The mixture for sand finish is very similar
to the mixture for regular lime mortar used as base coat material. The difference
is that sand finish uses a very fine grade of sand. A light-colored or white
sand is preferred.

The proportions for sand finish are 3-to-1 (3 parts of sand to 1 part
of lime). Use a clean mortar box and a good screen. A 1/8" mesh wi. .loth
is about the right size for this work. Place a section of pipe (or roiter)
between the acreen and mortar box as shown in Figure 22.

Pile the sand and lime, proportic- -d for the mix, at the side of the
box. Turn it over once or twice with . shovel. Place a few shovelsful on
the screen and roll the screen back and forth on the roller. This not only
screens the material but helps to mix it as well.
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MORTAR BOX

PIPE OR ROLLER

SACK OF LIME

Figure 22. Mortar Box and Screen

Water should be put in the box before you start to screen. It will
cut down on the dust. Hoe the mixture until it is well mixed. Iet is
stand for at least one night. For a mixture that has the good qualities
to spread and float, let it age for about a week.

You can also mix this sand finish in a mixer. It will take muich
less time. The quality of the finish depends mostly on the screening of the
sand. The float ability can be improved and the setting time can be lessened
by mixing aged lime putty to the screened sand. .

Stucco Mortar. The finish coat for stucco is mich the same as the
first two coats.” It should have a ratio of 3-5 parts sand to 1 part Portland
cement. Stucco usually is similar to a sand finish in that they both have
a rough suxfece but stucco is sometimes patterened or textured. Stucco is
mixed in a mixer following the same procedures as mentioned before.

Examining the comsistency. The mixtures should be well mixed, uniform
in color, avold clumps of materials (hard cement or improperly cambined
cement and sand. Consistencies will vary frcm coat to coat and for the
type of lath used. If the materials are uniform in color and of the right
consistency, it is evident that a good blend has been achieved. If the mixture
is a little stiff, add a small measured quantity of water to achieve the proper
consistency. Mix additional batches using the same measured quantity of water.
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Maintaining a good cohsistency during the plastering or stuccoing operation
will give you good workability and adhesiveness.

Application of the plaster or stucco. As discussed before, most plasterers
use the three-coat system to apply plaster. These three coats consist of the
scratch coat, the brown coat, and the finish coat, as shown in Figure 23. They
are applied in that order. Let's examine the mechanics of applying these
three .coats.

Scratch Coat. Before you apply the scratch coat, prepare the surface by
attaching screeds and grounds as necessary. The thickness of the scratch coat
should be between 3/8" and 5/8'", but should not be less than 1/4'" thick. The
scratch coat serves a double duty, it stiffens the lath and provides a base
for the brown coat.

BUILDING_PAPER SCRATCH COAT

T

BROWN COAT FINISH COAT

Figure 23. Three Coat Application

After the screeds are in place, push some plaster fram the plaster board
onto your hawk by using a trowel. Hold the hawk near the surface and push it
off the hawk with a trowel, as shown in Figure 24.

Push enough of the plaster through the lath to insure camplete adhesion,
as shown in Figure 25. Apply a stxrip of plaster about 2 to 4 inches wide
against one side of the screed. Level the strip of plaster with the wood screed.
Remove the wood screed after the plaster screed is in place. You are now ready
to apply the plaster, using the screeds as guides.

After you fill the space between the screeds with plaster, level the
scratch coat .with the straightedee and float the plaster into the low spots
with the darby, -as shown in Figure 26.
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Before the gcratch coat sets, scarify the surface. This will provide a bond
for the brown_coat.

After the scratch coat has set (usually 4 to 5 hours at a temperature
of 70°) you can form 3/8-inch plaster screeds for the brown coat. As soon
m screeds will support a straightedge, you can start applying the

coat.,

Brown Coat. The brown coat consists of a layer of plaster not less than
3/8" thick. Apply the brown coat and scarify it in the same marmer as the
scratch coat. It is during the application of this coat that the leveling
is done. Before the brown coat dries, form screeds for the next (finish) coat.
If the brown coat is to have ceramic tile set on it, it is often called a
neat coat. Also the neat coat is left smoooth and not roughened with a
sci\rifier. More on the neat coat will be covered in the study guide on ceramic
tile.

Finish coat. You can start to apply the finish coat as soon as the
plaster screeds will support a straightedge. The application of the finish
coat (putty coat in this case) is accamplished by following the seven steps
outlined below. -

Step 1. The first step is to apply the material to each side of each
angle (corner). Use a featheredge to straighten (wipe out) the angles. Straight
angles are i t to the appearance of a finished plastering job. The feather-
edge is a tool similar to the straightedge. Figure 27 shows a featheredge.
App%}rtglgétiy ceat mixture to the remainder of the wall so it will be about 1/8
inc .

Step 2. Place a secord coat of putty coat over the first coat before it
dries. Never apply putty coat over dried putty coat unless you scarify the
surface. Place the second coat over the first as smoothly and evenly as possible
with a trowel. It is usually mure efficient to start at the left end of a wall
and work toward your right.

Step 3. After the doubling-up coat, float the angles. This step consists
of filling-in and squaring-up the angles (corners). Use an alumirum, plaster,
fiberglass, or wooden float to work putty coat into a square, straight angle.
Figure 28 shows the float held at a slight angle with the wall to keep the
float from "digging in'". :

Sc%i:. After the les have been floated, go over the surface once
more. consists of filling in blemishes or small depressioms (''cat faces').

Step 5.-"After the 'cat faces' are filled in, wet the entire surface with
a large brush. Use the trowel at the same time that the wetting is done. Usually
the brush is held in the left hand, and followed up with the trowel in the right
hand. Use long strokes all the way across the room or area, holding the trowel
at an angle to 'polish' the surface.
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Step 6. Go over the angles (corners) a. ‘1. This can be done easily
with a paddle, a8 shown in Figure 29. Note the sharpened end which is used

Step 7. This step is a repeat of the water application (by brush)
and troweling operation to remove any small imperfections.

If a texture is desired on the finish coat, it can be achieved by
using a float or other device, such as a whisk broom, to obtain the finish
desired.

Figare 27. A Featheredge
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Figure 29. A Paddle
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Figure 28. Flaoating the Corner 38
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The procedures for the application of stucco are the same as with
plaster but usually the scratch coat and brown coat are doubled up. In
the double up woxk the stiffening of the lath and tlie leveling and plumbing
of the walls is done. Again the finish coat is usually textured and is
done by a float, or a whisk broom.

Curing Procedures. Portland Cement requires moist curing the same
as Portland Cemend concrete. If Portland is used for all three coats as
with stucco it must be moist cured for at least 2 days at a temperature
above 500 F, and then allowed 5 days to dry. If the scratch and brown
coats are Portland cement it must be moist cured for 2 days and be allowed
to dry for 5 days before the next coat of plaster is applied. At the end
of each curing period, before the next coat of plaster is applied, wet the
surface avenly to prevent the hardened plaster from absorbing the moisture
out of the fresh plaster. If the previous coat is not wet the plaster may
flash set or becume hard to work with. Most types of plaster cures (sets)
enough in 4 or 5 hours to hold the next coat. After you have applied each
coat of plaster, it must be cured or allowed to set up before continuing.
After the finish coat is applied it must be kept moist for a period of 10
days to minimize ony possible cracking. It is then allowed to dry or age
for a period of 30 to 60 days before painting. Because the plaster must
dry and small plaster cracks may occur during or after the first heating -
season, late fall, winter, and early spring, it is best to wait until after
a heating season to paint.

Repair of Plastered Surfaces. Regardless of how careful or s«illful
you are in the preparation of mortar or application to a surface, cracks
will occur. Scometimes this happens soon after the plaster is installed, and
sometimes it doesn't happen until years later.

Before you repair any cracked or broken plastered surface, make sure
the cause of the failure has been determined arxl the necessary repairs made
to the structure so that the failure will not recur.

The cracks that appear in masonry surfaces are of several types. They
consist of structural, mep and shrinkage cracks, and sometimes e en sections
of loose or broken plaster. Cracks arxl breaks are caused by a number of things.
Some cracks are caused by settling of a structure, moisture infiltration caused
by water leaking through a structure, and excessive moist air inside the stxucture.

Although we can't prevent plastered surfaces from cracking, we can control
the cracking by the use of control joints. We can divide large areas into
rectangular sections by this means. In Figure 30 you can see a control joint
in a concrete wall ready to receive stucco.
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Walls and ceilings should be divided into rectangular panels, with
control joints spaced a maximm of 20 feet apart. The metal used for control
joints on extertor surfaces should be weatherproof and corrosion-resistant.
When plaster or stucco is applied to metal reinforcement or directly to a
masonry surface, control joints must be installed directly overall all existing
Jjoints in-the wall.

Structural Cracks. Structural cracks are easy to identify since they
are usually large carcks (1/4 inch or wider) extending either horizontally or
vertically entirely through the plaster. The tools used to repair structural
cracks consist of a putty knife, a pointing and finishing trowel, a sharp
chisel, linoleum knife, a hanmer, and a shallow mixing pan. Other tools may
be used, depending on the width and position of the crack. :

To repair a structural crack, first remove the loose material with a
linoleum knife or chisel. Form the cracked surface into an inverted 'V shape
so that the surface opening is narrower than the base, as shown in Figure 31. A
crack shaped in this mammer will help bond the new plaster to the old.

Chip out the old keyed plaster between the wood lath, so that a new key
is formed when the patching material is forced into place. Brush all loose
material outofthegroovedareamdifthebaseismadeofvnod, wet the -

wood lath and the edges of the grooved area to prevent suction of water from
the fresh plaster.

Patching a structural crack should be done with two ccats. The cracked
area can be repaired with the same type material used in the original construction
or by applying a first coat of 1 part cement (any type) and 2% parts aggregate
followed by a second coat consisting of 1 part lime and 1/2 part gypsum.

Press the first coat of patching plaster firmly into place, filling the
groove almost to the surface of the original plaster. Allow the plaster to
set until it is nearly dry, but not hard; then camplete the patch by applying
the finish coat. The last part of the patching operation is to strike the plaster
off flush with the original surface and trowel it smooth. Make sure that a
solid bond exists between the edges of the patch and the new plaster.

Map Cracks. Map cracks consist of several small lined cracks usually
concentrated in a small area. This type of crack is usually caused by
inlgsroperbmdkgbetmmtheplastermdthe lath or improper curing of the
plaster. =~ " - ’
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To repair map cracks, mix a quantity of gypsum plaster and water to
a creamy consistency. Apply it to the cracked area with a paint brush. It
may be necessary to paint the surface a second time after the first application
has dried to completely seal all the cracks.

Shrinkage Cracks. Shrinkage cracks resemble map cracks in appearance,
but are ordinarily confined to the finish coat. They do not extend entirely
through the plastered surface. Shrinkage cracks usually result fram careless
workmanship, too rapid drying of the surface, insufficient troweling, troweling
ile the surface is too wet, or by troweling after the surface has become too
dry.

Usa the same materials and procedures to repair shrinkage cracks as you
did to repair map cracks. Where shrinkage cracks penetrate through to the
lath and will not retain a paint mixture, you should cut cut the area and
repair it in the same mammer used with structural cracks.

Loose Plaster. ILoose plaster is indicated by bulging and crécld.ng of
large areas of plaster surfaces. To determine the extent of loosened plaster,
use a sournding rod or a blunt hamer and tap the surface lightly. :

A dull sound will indicate the extent of the loose area. Loose plaster
may result from excessive moisture caused by leaks in the roof, seepage
through the exterior wall, or plumbing leaks in the structure. The excessive
moitsure causes the plaster to become soft and destyoys the bond of the plaster

to the base. Remember, before you repair any damaged area, the scurce of
moisture must be located and eliminated.

To repair this type of failure, you must remove all the loose plaster
around the break until you locate solid plaster that is well-keyed to the lath.
Also be sure that the lath is solidly secured to the structural frame of the
building. If a lath is defective, remove it amd replace it with a suitable
lath. A masonry base must have at least 707 of the repair area roughened for
bonding. Roughen it as you would have for the initial installation.

Repair these areas by replastering them with the same materials as used
initially. One precaution to take for replastering on a wooden lath base is
to dampen the lath and the adjoining plaster as was required to repair structural
cracks. .

Stucco. The repair procedures are the same as for plaster with one
exception. Portland cement should be used for all the types of repair work
done. Hydrated lime may be added at a rate of 25 lbs per sack of cement to
aid in the workability of the Portland cement mix.

SUMMARY

Plaster is applied in three coats, each requiring a certain thickness,

curing and preparation before the next coat is applied,
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Figure 30. Control Joint

The plaster itself must be applied over a properly prepared base.
The base consists of either wood, metal or gypsum board lath or properly
Prepared masonry surface.

While many of the tools you will use to apply plaster are the same
ones as you use to apply and level concrete mortar, you will also need a
hawk, scerifier, rods, darbies and screeds.

Plastering requires that sufficient plaster is applied to tihe scratch
coat to insure a good key. The plaster itself must be properly mixed to
Create a good-bond ard finish. The scratch coat, as well as the brown
coat, rust be ‘scarified and sufficiently cured before the next coat is
applied. Sufficient plaster must be applied to provide a uniform coat of
minimm thickness.

Plastering is the oldest art in tihe trades. New materials and techniques
are constantly adding to the skills and creative abilities of the mason.

Plastering, a term applied to applying a Cement-aggregate mix to an

interior surface, is called stucco when applied to an external surface.
Certain preparations must be made to the wall if plaster is to have a good
base.
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The and cement agenc differ for inside and outside application.
The different ts require different curing times.

Scratch, brown and finish coats are normally applied for a full
plaster or stucco job.

The finish coat may take on any appearance the mason may desire, or
have the time or skill to create.

Repairing cracks in plastered surfaces requires lknowledge of the causes
of cracks, as well as the skill in actually repairing the crack. Materials
used to repair cracks should be the same as the original material. Old
materials must be removed to the extent that a good repair job can be accomplished.
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SG J3ABR55231 000-III-4
- PUBLICATIONS
OBJECTIVE

Given AFR 0-2 and a list of publication mmbers and titles, locate
desired information in the mummerical index, with instructor assistance
for most parts of the task.

Given a cammercial publication and a list of masonry tools and
equipment, locate desired information in the commerciai publication, with
instructor assistance for most parts of the task.

Given an Air Force regulation, mamual, and pamphlet, locate desired
information in the publication, with instructor assistance for most parts
of the task.

INTRODUCTION

A Master Publications library is authorized at base level by AFR 5-31.._
This library will include many types of publications by the base or higher
authority. AFRs, AFMs and AFPs that are issued by higher authority ond
apply to the base will be included. AFR 5-1 establishes the various categorie
and type of Air Force publications and explains their use, .

A base organization may, upon approval of higher authorities, have a
publications file containing all the publications needed and used by it;
however, due to the great expense comected with the AF publications systems,
only a minimm mumber of functional libraries and individual sets are authorized.

During the time are in the military it may call for you to look up
and use Air Force lications and commercial publications. This portion of
the study guide will cover this type of information,

INFORMATION

Assignment (Day 20). Read and study the material in this study guide
and answex the questions,

AFR 0-2

AFR 0~2 13 the Numberical Index of Standard and Recuxrring Air Force
Publications.- Note that the "0" in 0-2 demotes that the publication is an
index. Figure 32 shows the way Air Force publications are listed in AFR 0-2
under series or category mumbers. AFR 0-2 contains a mumerical listing of

published Air Force manuals, pamphlets, regulations, recurring periodicals
and visual aids.
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Some publication series mumbers and subjects for AFRs, AFMs and AFPs
are as follows:

1- Aerospace Basic Doctrine

5- Publications Management

9- Forms Management

10- Administrative Cammnications
11- Administrative Practices
34~ Personnel Services

35—~ Military Personnel

50~ Training

5- Equipment Maintenance

85— Civil Engineering - General
127- Safety
205~ Security

35 — MILITARY PERSONNEL

R 3151 23Jul74 Miary Personsel Claarsficanon Pokcy DPXOsS F
Changes e} *

R 152 9Jules Occupational Analysis Procsuures for Conducting Occupationsal DPX F

Surveys and Awr Force Specialty Evaluations

Changes 2

R 13-} 18Jundd Service Dutes DPMA) S
Changes 1 2

R 154 17jun™0 Issue and Control of Meal Cards Layuv s

" 354 Want®  Phyucs! Eval for R R and Sep DPMRR F -
Changes 3 4 s 6 o7

2334 1Septd PW — Your Rights and Moligations Under the Geneva Convention SAFO1 F

R 13-6 JjuiTe Separation Documents and General Separation Procedures DPMAK F
Changes : el

M 35-7 : 80ct71 Service Retirements DPMAR F
Changes 1 2 ) 4 b ] 6 7

W\MW”\AWW
39 — ENLISTED PERSONNEL
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Air Force. wblicaticns are listed numnerically by series from Series 1,
Aerospace Basic Doctrine, to Series 900, Awards, Ceremonies, and Homors.
Within these Ilstings are publications of interest to technical specialists.
Some of these are: Series 127, Safety; Series 35, Military Personnel;
Series 50, Training; Series 85, Civil Engineering - General; =nd many more.
T.fyoudomtknawthe seriesmmberrefer to thealhabetical list of
subjects and series assigned to Air Force Publications within AFR 0-2. It
is just an alphabetical index for AFR 0-2, as you can see by looking at Figure 33

ALPHABETICAL LIST OF SUBJECTS AND SERIES
AST'GNED TO AIR FORCE PUBLICATIONS

Subject Senies Subgect Series Subject Series
Accounting and Finance ........ 177 Facility Construction .......... 89 Organization pnd Mission -
Acquisition Management ........ 800 Facility Design and Planning .. ... 88 Generad ... e e 20
Admmumuon Management . .... 4 Family Housing ............... 90 Og:niulion and Mission - 2
ative C ions .. 10 INE <. 72 partmental ...............
Admbmmuv; Practices ........ 1 :;dfn':l Suppty C-ulopnl _______ 60 O?I\:luon and Mission - 2
A dical tion ........ 164 : NG . e 1 L+
Aetrospace Medicine ............ 161 :msz:v‘::ew RN SRR li6 thctm ................ 216
Aercspace Doctrine . ...... - eeee 1 Forms Management ............ 9 H:‘n:ln' and Materials 2
Acrospace Operational Doctrine .. 2 pue)s, Propellants and Chemicals .. 144 Personal Mttairs T ) 1:
Acrospace Systems Security ... 207 Graves Registration and Mortuary Pessonnel . Lttt 30
Air BE.se Defense .............. 206 ATCRITS .« vvoe e eneiennnenns 143 Personnel Services L.l .
AIMAMENRL - . . ooeceieenenns 136 Ground Safety ................ 127 Postal and Cousies Operations .. 183 -
Audio Visual Systems .......... 95 Historical Data and Properties .... 210 Procurement 70
Auditing .. ... ... e 175 Housekeeping and Nonhouse- procurement ......oeeeeeee 70
Automatic Data Processing keeping Quarters ............ 140 Programming ................. 27
Systems and Procedures ....... n fublications and Forms Require-
Automatic Data-Processing Systems Indexes ..........ccconen 0 an 13 Req
in Support of Health Care Industrial Manpower ........... 79 ments and Distribution .. ...... 7
Delive el 168 InCustrial Resources ........... 78 Publications Management ... s
SRR INfOrmMation «.........oovvonn. 190 Quality and Reliability
Awards, Ceremonjes, and Honors . 900 INSPECHION oo vv e e nnennnns 123 ASSUIENCE ..« ovvvveranrreans 74
Budget ........coveiiinaenns 172 Inspector General ... 120 Reat Property Management ...... 87
Chaplain ....c.ovvvvnnnne s 265 Intelligence .......... . 200 Real Property Openhon and
Civil AisPatrol. ... ............ 46 Judge Advocate General ........ 110 Maintenance . ...
Civil Engineering - Fire Laundry and Dry Cleaning ...... 148 RECTERLON ..o vvnnns ..
Protection  ............ R T T 212 Redistribution and Macketing .... 68
Civil Engineering - General ...... 8§ Logistics .............ccoo0.n 400 Reproduction ............ .. 6
Civil Engineering Programming ... 86 Maintenance - Engineering and Research and Development ... .. 80
Civillan Personnel ............. 40 SUPPIY .t ivviiiieneaeaans 65 Reserve FOICES .o vov oo vvnennnn 45
CHMS ..o vi i e 112 Management Analysis .......... 178 Safety ........ciiiiiieerannn 127
Commisaries ................. 145 Management Engineering ........ 25 SchoOols . ...ovvvvvnrrnronns 53
Communicatiors-Electronics ... 100 MANPOWEE . ..oovvrrnrenannns 26 Searchand Rescue ............. 64
Command and Control and Mapping, Charting. and Geodesy .. 96 SECUMLY . v vovvneernennneennes 208
Communications ............ 102 Matericl Programming .......... 401 Security Police -.........ccc.- 125
Compu'ol IR RERRREEERD 170 Meodical Administration ......... 168 Special Civil Engineering ........ 93
Data . 310 Medical Ed and R h .. 169 Special Investigations  .......... 124
Conuol of Mansgement Systems .. 600 Madical Mateiel - 1- .. 1orre .. 167 Special Publications Systems . .... 8
Cost Analysis ................. 173 Modical Service . ...coieiin.ae 160 Special Subjects for Inspection ... 121
Data Automation ........... - 300 Military Abstift .. .............. 76 Specifications and Standards . .... 81
Dental Services ... ..ovevinonn. 162 Military Justice ........0 00l 111 Standardization . .......c000 00 73
Dependents Education ......... 214 Military Personnel ............. 3s Storage and Warehousing . . 69
Designating and Naming Military Persoanel Procurement .. 33 Supply ...t ... 67
Defense Equipmenat .......... 82 Military Records ...... Coeeeen 31 Technical Training . ..... ... s2
Disastes Proparsdness .......... ass Mission Employment Tactics ... .. 3 TORNING .. ovvvvvnnrrnnenrnns 50
Documentation . .............. 12 Motor Vehicles - ... ......o.... 77 Transportation and Traffic
Educstional Satvices Program .. .. 213 Natural Resources . ............ 126 MANREMENt .. ...covveevnens 75
Eloctronics Systomme .. ... ....... 101 Nonappropriated Funds ........ 176 Value Engineering . ............ 320
Endisted Pompanned . ............ 39 Nuclear Safety ..........ccon.n 122 Veterinary Servics . ............ 163
Envirenmentil Pretsction ....... 19 Officer Personnel «--«-vvvuvennn 36 warPanning .......ieieeeaae 28
Equigsnent Maintememcs . ....... 66 Operational Requirements ....... 57 WEBDET . ..covvviiiiiiiaaaans 108
Exchongs Seavice .............. 147 Operations ..................c. 5S Writiag Improvement . ......... 13

Ficure 33. Examole of Alphabetical List of Subiects
from AFR 0-2

Alr Force publications are filed mmerically just as thev are listed in AFR 0-2.
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COMMERCIAL PUBLICATICNS

The masonry shop in which vou will work will probably have a file
of booklets, mamials and pamphlets that hawve been provided by the
mamifacturer of the equipment in the shop. These publications will
provide information on the operation and maintenance of each piece of
equipment. You should never attempt to operate a power tool with which
you are not famdliar nor should you make amy repairs without first
reading the marmfacturer's mamual for that tool,

Commercial publications may also include catalogs from which tools,
parts for equipment and supplies may be ordered. It is important, =
when ordering from a catalog or mamufacturer's parts list, to insure that
you have the correct stock number or part mumber. It is also important
in order to save time when looking for specific information to first look
in the general index.

ATR FORCE REGULATIQWNS

Air Force Repulations amounce policies, assign responsibilities,
direct actions, and when necessary, prescribe brief procedural details.
Pegulations are permanent directives and apply to all Air Force military
and civilian persomnel.

Examples of a few AFR's pertaining to you in the Air Force are:

AFR 35-10 Dress ard Personal Appearance of Air Force Persommel
AFR 39-1 Airman Classification Reculation
AFR 85-1 Resources and Work Force Mamagement

AIR FORCE MANUALS

An Air Force Marmal mav be general in content and deal with principles
of doctrine. it mav be a campilation of material related to an entire
function. or it mav be a step-by-step directive on the accomplistment of
an operation. Air Force Mamuals are also indexed in AFR 0-2.

Manuals are also issued to support specific training requirements
and to dissemindte study and reference materials.

Examples of a few AFMs pertinent to technical fields are as follows:

AFM 50-25 Small Arms Ranges

AFM 67-1 -+ USAF Supplv Mammal

AFM 85-3- Paints and Protective Coatings

AFM 85-42 ' Carventrv Handbook .

AMM 126-2 Natural Resources - Land Managemen
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There are many manuals, called Field Publications, written and
published at a Major Air Force Command level or lower that are not mentioned
in this text. These manuals pertain only to a specific Air Force command and
camot be satis®actorily taught in a course of this type. Upon being assigned
to a major cam«.d {SAC, TAC, MAC, etc.), vou should become familiar with the
comand publications applicable to vour iob.

AIR FORCE PAMPHLETS
Pamphlets usuallv contain infoomation rather than directive material.
Thev are usuallv issued as a brochure or booklet amd may be written in
an informal style. They are permanent in natunre, but when practicable,
an expiration clause mav be included.

Examples of a few AFPs pertaining to teclnical fields are as follows:

AFP 18-4 Proiect Save Enerov

AFP 35-1 Electrical Facilities Safe Practices Handbook
AFP 88-26 Construction of Secure Canference Roams (FOUU)
AFP 88-41 Interior Design

There are othir indexes and publications (manv others) in addition to
those outlined above: however. the above are the ones most useful to vou.
Visit vour maintenamce administrative section and become familiar with the
publications listed. You will find that persomnel in the adminstrative
career field have a good knowledge of the various publications systems and
will always be able to assist you in locating amd obtaining the publications
needed.

SUMMARY

Air Force Regulations amounce policies, assign responsibilities, and
direct actions.

Air Force Manuals contain permanent and detailed instructions, procedures,
and techniques that enable persommel to perform their duties.

Air Force Pamphlets usually contain informative, rather than directive
material. However, some are directive, as in the case of AFP 85-1.

Air Force Mamuals, Panphlets and Regulations are indexed in AFR 0-2 alone
with Recurxirig Periodicals and Visual Aids.

: - mamufacturers publication should be referred to prior to attempting
to operate or repair equipment you will have in vour organizational activity.

These same publications will also be useful in ordering parts and supplies and
may be the only published source of informetion available.
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To be of maximum value to vour organization and the Air Force. vou
should make a great effort to keep current on new publications and changes
to publications pertaining to you and your organization. You should
especially review new indexes frequently for the purpose of identifying new
publications which will assist you in your work.

QUESTIONS

1. Which muerical index iists Air Force Marmals and Pamphlets?

2. What type information is contained in Air Force Manuals?

3. What type information is normally contained in Air Force Pamphlets?
4

Which section of your organization will assist you in obtaining the
publications you require?

5. What type publications are indexed in AFR 0-2?

AFR 0-2, Numerical Index of Standard and Recurring Air Force Publications
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SG J3ABR55231 000-III-5
- INSTALLING WALL AND FLOOR TILE
OBJECTIVE

Given specifications and the tocls and equipment for tile work, and
observing safety precautions, cut, drill and shape ceramic tile. with
instructor assistance for most parts of the task.

Working as a member of a team, lavout an area for tile and determine
the mumber of tiles required. The cowpleted area must be ready for the
application and the quantity of tile determined. Imstxuctor assistance
may be provided for most parts of the task.

Given wall tile. adhesive and a prepared area., apply the adhesive and
tile to a specified area. The “ile must be installed plumb and level, adhere
to the surface, and rresent a rlzasing ance. Instructor assistance
may be provided for most parts of the task.

Given floor tile, adhesive, and a prepared area, apply the adhesive
and floor tile to a specified area. The tile must be leveled and spaced, .
adhere to the surface, and present a pleasing appearance. Instructor
assistance may be provided for most parts of the task.

Civen tools and materials, grout tile joints to specified depth and )
clean excess grout from the surface. Finished work must present a pleasing
appearance and the joints filled to the specified depth and excess grout
renoved. Instructor assistance may be provided for most parts of the task.

INTRODUCTION

From ancient times man has used thin baked clay shapes (tile) to cover
other structures. Specimens of tile made in 6000 B.C. exist in museums of
the world. Originally, the word "tile", as related to building construction,
referred to the baked clay tiles used to cover floors, roofs, walls and other
structures.

Today there are several types of building material used to cover various
parts of structures and referred to as tile. In most cases, tile made from
products othex than clay are identified by placing the type of material
before the word ''tile". Some of these are aluminum, plastic, asphalt and
acoustic tile.

INFORMATTON _
Assigrment (Days 20, 21, 22, 23) read and study the material in this
study guide. '
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Ceramic Tile

As a masonry apprentice, you will be working with masonry specialists
installing s repairing ceramic and quarry tile surfaces. Any tile made
of clay and baked in kilns is called ceramic tile. In this studvy guide we
will discuss types. classification shapes and sizes. and methods of
setting tile. The procedures for preparing wall and floor surfaces to be
tiled, setsi]rﬁ wall and floor tile, cutting tile, and the care of tools and
equipment also be discussed. Installation of both wall and floor tile
will also be covered, along with grouting of the tile.

Before you learn how to set ceramic tile, you need to know the types
of tile, shapes and sizes of tile, and classes of tile which are available
for different uses. ’

Among the characteristics you must consider when selecting tile for
a job are the types, the classes and the shapes and sizes of tile.

Types of Tile. Tile are made of clay and dried in a kiln. There are
many types of tile available on the market today, but the types that you
will be concerned with most are glazed tile, quarry tile, and mosiac tile.

Glazed Interior Tile. Nonvitreous tile are normally 4% by 4% inches
or 6 by 6 im:hesagg:gre. They are used on walls and floors. Alumirmm
oxide powder is to glazed floor tile to form a nonslip surface.

Glazed Exterior Tile. This tile is weatherproof and similar to glazed
interior tile in appearance. The main difference is that this tile has a
semivitreocus or vitreous body which enables it to withstand severe freezing.
It is used for covering fronts of buildings, swimming pools, etc. It is
available in the same sizes and shapes as glazed interior tile and can be
obtained in a variety of colors.

Quarry Tile. This type of tile is unglazed and made of a cheaper grade
of clay. It is nommally in earth colors of orange, red, or brown.
tile is made by the process in which the clay mixture is extruded and the
tile is cut to length by mesms of a wire. The tiles are then fired in a
kiln (oven). Quarry tile is usually 1/2 to 1 inch thick and underscored
on the bottom. They are laid with the smooth side up and are ideal for use
on floors in kitchens, entranceways, etc., where traffic is heavy. They
resist the sbsoxrption of moisture.

Mosaic Pile. A vitreous tile that is popular for use on floors, bath-
rooms, showalt rooms, countertops, table tops, etc., is ceramic mosaic. These
tile are smal, milticolored squares, rectangles, and other shapes pasted
in position ai sheets of paper to form a pattern. Mosaic tile are set using
the same procedures as ceramic tile.

Classes of Tile. The ceramic tile industry has adopted a classification
for ceramic tile based on the percentage of water the tile will absorb. On
this basis, there are four classes of tile: -
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(1) Nonvitreous - A tile that will absorb more than 7 percent
of its weight in moisture.

(2) Semivitreous - A tile that will absorb more than 3 percent,
but less than 7 percent, of its weight in moisture.

(3) Vitreous - A tile that will absorb less than 3 percent of
its weight in moisture.

(4) Impervious - A tile that will resist the absorption of
moisture

The semivitreous and nonvitreous tiles must be soaked in water before the
are laid to prevent them from absorbing water from the mortar. ‘

Shapes and Sizes of Tile. There are many sizes of ceramic tile
marmfactured today; and, there are many shapes of each size. The most common
size is the 4% - by 4%-inch ceramic tile. Same of the shapes of the
4%- by 4%-inch ceramic tile are shown in Figure 34. Different manufactirers
make various shapes to meet their own requirements. Corner tile are made
in a right and left pattermn for use in opposite corners. Consequently, - they
are designated '"R" and ''L" for right and left. -

There are also various shapes of trim tile. Figure 35 shows some of the
more common shapes of trim tile. But here again, each marufacturer makes
many different shapes for various uses. Notice in Figure 35 the cap or
curb tile. These can be fitted very easily around a lavatory or kitchen
sink, Figure 36 shows how some of these varicus tiles are used in a bathroom
installation. Study this figure and you can see how various shapes are used.

Same types of cexamic wall tile have lugs that stick out 1/32 of an
inch to aid in keeping the proper grout joint of 1/16 of an inch. The
lugs are not figured into the size of the tile. If it was figured into the
size the common size would increase by 1/16 of an inch.

Setting tile used to be a job for a professional workman. But today,
new mter}.-:%s, adhesives, tools, and practices have made it easy for a person
with a little practice to make a professional-looking job. Basically, there
are two methods of setting tile. One method uses an adhesive to hold the
tile to a surface. In the other method, the tile are set into a plaster base.

Most tile today are set us the adhesive method;however, the plaster
base is still used where tile will be subjected to water in such areas as
on floors and areund kitchen sinks. We will cover both methods, but let's look
at some of the practices which will be used, regardless of the type of installation.

Again, s'ét:ting ceramic tile is not difficult nor does it require a lot of
experience to do a professimal looking job if you learn a few basic iiraclt_:xi;]es.
e,

Some of the practices that you must learmn are how to cut and fit a t
to cut around a pipe or other fixture, and how to join tile at a corner.
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UPPER CORN

Figufe 34. Shapes of &X' X 4%'" Tile
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CAP OR CUASB TILE

Figare 35. Shapes and Sizes of Trim Tile

Cutting and Fitting Tile. Seldom are walls laid out where the tiles
can be set without cutting them. This cutting normally requires a straight
cut which can be done in several different ways. One method, and it is the
best method to use when a smooth cut is desired, is using a tile saw. If
there is no pewer available use a tile cutting machine (tile cutter) to
cut the tile. In the event that a tile saw or tile cutter are not available,
in an emergmncy, the tile can also be cut with a glass cutter. You can

smooth tims-cut edge of a tile cut with a tile cutter or glass cutter wi.th
a carborundm stone.. ‘

Holes, notches.for pipes, or other irregular cuts are made using a
variety of tools. When a hole is to be cut in a desired location on a tile
a hole breaker should be used. A tile hammer is used with the hole breaker
to puxh the holes, as the hole breaker simply holds the tile as shown in
Figure 37. A tile hanmer can also be used to remove tile from a wall or floor.
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Figure 36. Typical Places of Use for Wall Tile

When you use a tile saw follow the same safety procedures that are
taken when using the masonry saw, i.e., use a grounded plug (three prong plug),

before ¢ .a blade lug it from the power source. Mark the tile with
a grease - (water will wash away a pencil mark), and place it on the
cutting table. sligning the mark in the middle of the charmel for the blade.
Tum on S and punp and allow the water to pass over the blade before
slowly the cutting table into the tile blade. Once the cutting §

campleted .tin off the equipment and clean the equipment as necessary.
using a tile cutter mark the tile with a pencil where you want it cut and place
it in the machine as shown in Figure 38. After fastening in the machine,
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Figure 37. Making a Hole with a Hole Breaker and Tile Hammer

After you score the tile, break it by pressing down on the handle of
the tile machine, as shown in Figure 40. If you don't cut close enocugh to
the line or leave a rough edge on the tile you can smooth the cut with a
carborundum stone or electric grinding wheel. Wear goggles or a face shield
when using the grinding wheel, as tile chips easily. Notches for pipes or
other irregutar cuts can also be made by marking the area with a pencil. Use
tile nippers to nibble away small bits of tile inside the scored lines. Do
not take large bites or the tile will break in the wrong place. A cut tile
and a pair of tile nippers are shown in Figure 41.
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Figure 38. Placing a Tile on the Tile Cutter

Preparation and Layout for Wall Tile. The most important step in the
setting of wall tile is in the preparation of the surface. Very little
preparation needs to be done to new construction. In new construction the
walls are generally now made fram gypsum board and in some cases are still
plaster. With new construction the walls usually have no fixtures installed
to make application of the tile simpler. In some cases, remove those fixtures
that are not to be tiled around to make a smooth level. surface. The walls
to be tiled should also be primed, to seal the surface, before the application
of the adhesive. If you are to tile an existing wall remove the shoe molding,
baseboard and all fixtures that you are not going to tile around. Also, remove
the towel bars, shower curtain rod, soap and toilet tissue receptacles, and
switch and autlet plates. Place a cloth cver drains, especially the drain in
the tub. Remove handles and escutcheon plates from faucets. Wrap the
threads with masking tape for protection. Check the walls for loose plaster
and paint. If walls have been painted with calcimine, or other paints that
are not well-bonded, ‘wash the wall with trisodium phosphate or another suitable
detergent and rinse thoroughly. Fill all holes and cracks with patching plaster
and when thoroughly dry, sand the surface smooth.
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Figure 40. Breaking the Tile on é,: Tile Cutter
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NOTE~-
THESE TWO TILE
MUST BE NOTCHED.

Figure 41, ucting a Tile to Fit Around a Pipe with Tile Nippers

If the wall is very rough, out of plumb, or the plastering is badly
cracked, cover it with %-inch gypsum wallboard. Waterproof plywood, 3/8-inch
thick, can also be used. Do not use soft fiberboards or soft r »terials to
level the surface. Calk all joints around pipes and fixtures. Prime the
walls with two coats of a good quality wall primer. Brush or roll the first
coat on vertically. Wben it is dry, brush or roll the second coat on horizontally.
Make certain all joints, cracks, and corners are sealed. If primer is not
available, use a good quality of shellac.

Laying Out the Job. After you have prepared the surface and you have
selected the tile, the next step is to layout the job. The success of your
job depends largely on your ability to keep the tile level and plumb. In
deciding where to start remember the wall should be tiled first. 1In order to
keep the rows of tile straight and lewvel, it is necessary to make certain that
the first row (cove base row) is level.

Before you set the cove base row of tile you must check the floor for
levelness with a masan's level. If it is umeven, the floor must be leveled
before the cove base tile are set.

The wall of course must be marked for the cove base which must be perfectly

level all the way around the room. Place a mark, by use of a level, on each
wall at the height of the cove base row, as shown in Figure 42.
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COVE BASE TiLg

THIS MARK MUST EXTEND
ALL THE WAY AROUND
THE ROOM

Figure 42. Marking the Cove Base Course

There dre two ways to lay the tile out for the first row (cove base).
In either case, first mark the center line of the wall, then you can start
tile, as shown in Figure 43A, or as shown in Figure 43B. Use the method -
that will require the least cutting. If possible, place cut edges of tile
in a corner where they will not be too obvious. The center line should be
marked the height of the tile work. The area around the bathtub should be
tiled at least one row higher than the shower head. The walls around the
lavatory should be tiled at least two courses higher than the lavatory.
Ordinarily the side walls are tiled to a teight of 50 to 51 inches (10
courses plus the edging cap and the cove base).

Tiling a Wall Using an Adhesive. To tile a wall using the adhesive
method, spread the tile adhesive on the wall with a trowel, as shown in
Figure 44. Hold the trowel at an angle of approximately 30° and it will
leave the proper amount of adhesive on the wall.

Using this adhesive, you can set wall tile directly on gypsun wallboard,
plaster, brick, masomry, concrete, plywood, and asbestos board surfaces that
have been primed with a primer or shellac. Apply adhesive to the wall. Do
not leave any bare spots on the surface. Most tile adhesive will set up in
about 30 mimites, so don't apply the tile adhesive to a larger area than
you can fimish within that time. Since there are different types of tile
adhesive, follow the marufacturer's instructions printed on the container.
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(A)

A

(8)

e nraeger

Figure 43. Laying Out Tile

From time to time it may be necessary to apply the adhesive directly
to the tile. This is called buttering and consists of applying the adhesive
1/16" thigk in a 3" circle to the back of the tile. When this method is
used at least. 60 percent of the tile is cowvered with the adhesive. When
tiling a wall always set the cove base tile first. Set the cove base tile
and check to assure it is level with a mason's level. Apply the wall tile
in level rows on top of the cove base starting at the center line and set
the tile toward the comers. You may have to cut them to form in the cormers
but this will help to keep the tiles along the center line plumb, even if the
corners are not plumb. Make certain that the friction bars (ridges) on the
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Figure 44. Spreading Adhesive with a Notched Trowel

back of the tile are horizontal. Tap the tile lightly with the handle of your
trowel as you set it on the wall. This will set the tile firmly encugh to
keep it in place. Contlmue setting the wall tile until you have one row
extending length of the wall to be covered. After completing the first
row, check the joints to make sure they are all the same width. Use the
point of your pointing trowel to adjust any tile that are not spaced properly.

Some ceramic tile is marufactured without the lugs. These tile are
spaced with small rubber spacers, pieces of wooden spoons, toothpicks, or
stirrers of the correct thickness. These can be broken into parts and inserted
between the tile to serve as spacers, see Figure 45.
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Figme 46, Leveling Wall Tile

COVE BASE TILE

Figure 45. Tile Spacers

-

you nave laid one complete row of wall tile, piace a level on
top of the tiles to make sure they are level, The proper method of leveling

trowel. Place a rubber spacer under the tiles you lift to hold them in place
until they set. If the tiles are not level, raise them up against the level
until you get a level reading. After you get the level reading, bring the

remaining tiles to the line established by your level.

When the first row of tile is level, set a few rows using the same
procedures: Level the rows as you camplete than After the tile wall is raised

To beat the tile into a smcoth surface, hold the block at one end with
the flat d‘hginst the surface of the tile. Then move the block along the
wall and beet tile, as shown in F e 47. After compieting the beating
operation,”clean the tile joints to allow room for the grout material. The
purpose of floating a tiled surface is to aline the tile and space the joints
like they were before they were beaten in. During the process of beating the
tile, you set up vibrations that could be moisture to the surface (back of
the tile) and cause some of the tile to be loose. To get these tile back in
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Figure 47. Beating the Tile

Figwwre 48. Floating the Tile

their proper position, you must gently float the tiled surface. To do this,
hold the block with the flat face against the tiled surface and move it

back and forth applying very little pressure, as shown in Figure 48. Adjust
the space between the joints with the point of your pointing trowel. Allow

the tile to set for at least 30 uirmtes, while you are mixing the tile grout.

Fitting Tile Around Obstacles. When tiling up a wall you may encounter
pipes of fixrtures that are to be tiled around, such as a bathtub. Leave
1/8'" clearance between the wall tile and the pipes or tub (fixtires to
be tiled around) for contraction and expansion.

Tiling a Wall Using the Plaster Method. This method is normally used in
new construction. This method of tiling is not as popular as the adhesive
method because of the amoumt of time required for installation.

Prepar the Surface. Preparing a wall surface to receive the tile
is almost t:ggsmas Freparing it to be plastered. Walls to be tiled {except
masary and plaster walls that have good suction and are in good condition)
must be covered with lath.

After-the base is properly secured, you can start mixing the mortar.
There are three coats of mortar used to prepare a wall surface which is to
be tiled: a scratch coat, neat coat, float or setting coat.

64

329




Applying the Scratch Coat. The scratch coat consists of 1 part portland
cement ta 3 pexts sand, with the addition of 10 percent hydrated lime by
volune of the cement used.

After properly mixing the materials for the scratch coat, apply the mortar
to the base acgording to the thickness indicated on the drawings but in no
case less than 3/8 inch thick. Aprly it in the same mammer as you applied
plaster. While the mortar is still plastic, score or scratch the surface
with a scarifier to provide a key for the float coat. Keep the scratch coat
moist until it is damp set before applying the float coat.

Applying the Neat Coat. The coat consists of 1 part portland cement and
3 parts sand.

After properly mixing the float coat, use the mortar to fasten the base
screeds (strips of wood 3/8 inch thick and 1 inch wide) securely against the
scratch coat. To wo this, apply a strip of mortar about 1/2 inch thick to
the wall and press the base screed firmly against the mortar. This will tempo-
rarily hold the base screed in place. Then apply mortar to an area (against
the sides of the tase screed) 3 inches on each side of the base screed to
be sure it will stay in place.

Like inmflast:er:{ng, the screeds will act as a guide to help you obtain
a straight 1 with a uniform thickness during the screeding process. Apply
the float coat between the base screeds, and screed the surface off until it
is level and plumb. Use a level and straightedge to make sure you have a -
true surface. Now you are ready to mix the neat coat and start setting the tile.

Applying the Float Coat. This coat consists of a mixture of portland
Ccement and water mixed to a consistency of putty or a commercial type of cerant
mastic.

Before wall tile can be set it must be thoroughly soaked in water. Soak
the tile in water for a minimm of 1 hour to prevent the tile from drawing
moisture from the neat coat. There are two methods used for applying the
floathto:d coat of portland-cement mortar, the floating method, and the buttering
me . :

The floating method consists of applying a skim coat of mortar about
1/16 inch thdek -to a section of wall surface that can be covered with tiles
within 30 ndrutes. If the tile is not set within 30 mimutes, the mortar will

up and the tile will not adhere properly to the mortar. When the floating
method is used, the tile must be snapped into place to force the air from
behind the tile and obtain a good bond.

Usirg ‘the buttering method, you apply about 1/16 inch of mortar to the
back of each tile. When this method is used, at least 60 percent of the back
of each tile must be covered with mortar, then it is set and tapped into place.
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This section assures a good bord between the tile and the surface. (The
buttering method is always used to set tile trim.) Now that you understand
how to apply the float coat of portland-cement mortar, we will discuss the
procedures for setting wall tile.

Setting the Tile. When tiling a wall, always set the cove base tile
(tile at the base of bottaom of the wall) first. Using the handle of your
trowel, tap the tile to insure that the mortar is evenly spread behind it.
Set the remaining cove base tiles in the same nammer. The layout and
alignment of these tile are the same as tile set using the adhesive method.

Apply the wall tile in level rows on top of the cove base by either the
floating method or the buttering method. After the tiles are set they must
be beat and floated before you grout the joints.

Beating the Tile. After tiles are set, they must be beat into place
if a smooth wall surface is to be obtained. Varistions in individual
thicknesses and differences in depth to which the tiles have been set make
it necessary to bring the whole surface into a uniform, smooth plane. The
only tools needed for this operation are a hamner and a wooden block.

To beat the tile into a smooth surface, hold the block at one end with
the flat side against the surface of the tile. Then move the block alang the
wall and beat the tile in.

After campleting the beating operation, clean the tile joints to allow
room for the grout material.

Floating the Tile. The purpose of floati a tiled surface is to aline
the tile and space the joints like they werxe ore they were beat in. During
the process of beating the tiles, you set up vibrations that could bring

t;:iitm:e toTthe surface (back of the tiles) and cause some of the tiles to
oose. To get these tiles back in their proper position, you must tly
float the tiled surface with a beating block. &=

Hold the block with the flat face against the tiled surface and move it
back and forth, appl very little pressure. Adjust the space between the
joints with the point of your pointing trowel. Allow the tiles to set for
at least 30 mimutes, while you are mixing the tile grout.

Preparation and Layout of Floor Tile

The success of a good tile floor job depends primarily on the cordition
of the ﬂa@.‘g:x apply the tile to, Floor tile can be installed by the same
two methods ‘that are used for installing wall tile, the adhesive method and
the cement mastic method.
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Preparation of the Floor. Preparatica of the floor consists of removing
the fixtures and repairing or leveling the floor. When tiling a bathroom
floor, it is usually timesaving to remove a commode but it is usually easier
to tile sround the gathmb. Remember if you tile around a fixture leave a
space of 1/4 inch between it and the tile. Fill the space with grouting.
This will provide for expansion and contraction of materials.

If you decide to tile under the commode, as shown in Figure 49, it will
be necessary to use longer holddown bolts and either use an expansion on the
floor flange or two wax rings around the discharge opening when you replace
it. The tile needs to come to within 1/2" of the flange instead of the 1/4
inch when you tile around the coammode.

After you have removed the fixtures you must decide which method you
are going tou use to install the tile. Floor tile must have a very firm base
or they will work loose and crack. The method of installing floor tile is
usually determined by the type of construction, If it is new constxuction,
that section of the floor can be recessed so concrete can be poured to form
a firm base, as shown in Figure 50. Notice how the subfloor is lowered so
that the concrete base and ceramic tile will be flush with the finished floor.
When laying tile on a concrete base such as this, the tile is normally installed
by the cement mastic method. This method is very common in bathroom floor -
construction where water could be a problem.

If the building is already built, the flooring can be cut out with a
power saw, but the easi=sst way to tile the floor is to cover it with a %~inch
to 3/4~inch plywood. Give the plywood a prime coat before applying the adhesive
to set the tile, as shown in Figure 51. The floor, of course, is higher than
the adjoining floor but bullnose or trim tile can be laid or a marble doorway
saddle can be used to finish the tile edge, as shown in Figure 52.

Another type of installation consists of removing the old floor down
to the subfloor and filling in with plywood of the correct thickness to
bring the tile level with the original floor. Usually %-inch or 5/8-inch
plywood with building under it will make it the correct thickness;
however, it deperds on thickness of the original floar,

If you are installing tile over a concrete surface, such as a concrete
slab, tnat has already been poured, it should be roughened so that you can
obtain a good bord far the tile.

(¥ B8

Prepration of Doors and Door Casings. If you change the height of the

by adding tile you will have to cut the inside door casing. This should

WIgéngthetﬂe. Figure 53 shows how the casings are marked so
ot .-

o

they can he .

If the tile are laid directly on the floor, place a tile against the
casing, as shown Figure 53A, and mark it with a pencil. If you are covering
a floor with plywood, mark the casing with a tile on top of a scrap of plywood,
as shown in Figure 53B. When cutting the casing, do not saw through the other
side of the casi& The door is marked by placing the saddle against it, as
shown in Figure 54. .
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Figure 50. Recessed Concrete Base
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Figure 54. Marking the Door

Laying Out the Job. Before you start setting floor tile, check the
roam for squareness. If it is square measure and mark the cemter of both -
walls and snap a chalk line across the length and width. If the room is
not square try to plan your tile so the cut tile will be in an incaaspicucus
corner, such as behind the camode. Once the room is quartered, layout the
tile in the pattemn desired to see if any tile will need cutting or if the
chalk lines need to be adjusted to aid in fitting the pattern of tile. When
the setting of the tilebeﬁ.rexs start fram the center of the room and work
each quarter until the ent area is tiled.

Setting Floor Tile. An adhesive mastic is usually used over wood surfaces
while cement mastic is used over new or existing concrete surfaces. Preparation
of the bedding surface needs to be done before setting the tile. Wood floors,
such as plywood, must be sealed with a sealer or shellac following the same
procedures as for a:ldl tile. C?:rhxcret:e surfaces should be rougmh:)ed lf)gr
bondingf.rpom sprayed with water where the tile are go to set.

This will prevent the concrete from absorbing water from the cement mastic used
to set the tile.

Mosaic Tile. If an adhesive mastic is used, follow the same procedures
as used irr-t#ling a wall, i.e., hold the trowel at an le of approximately
30° and it will spread the proper amount of adhesive. a;_%
to be used, soak thé mosaic tile in water prior to use for several hours.

When you are ready to use them stack them near the work area to permit drainage
of any excess water. The cement mastic is spread 1/8" thick over a ghened,
wet concrete surface. In both cases the sheets of mosaic tile are set the
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mastic, being sure 0 place each sheet next to the other maintaining the
same spacing and aligmment. Care also needs to be taken to assure the
-amty, 1s placed in the same direction. Once the tile are set
they necd to be beaten and floated just like wall tile. If any tiles
need realigned, move them laterally with a pointing trowel. Never lift
e because it will break the bord and they will have to be reset.

Quarry Tile. Ouarry Tile are usually set in a bed of cement mastic
1/4" ‘thick, consisting of a mixture of 1 part portland cement to 3 parts
fine sand. After properly mixing the materials, spray the concrete slab
with water where the tile is going to be set. This will prevent the
concrete from absorbing water from the mortar used to set the tile,
Rep?;_;:' the wetting of the slab at intervals if the concrete surface tends
to out. '

L
b
t
]

There are two ways of setting quarry tile, one in a 1/4 full bed of
mortar and the other is buttering the tile. It consists of placing five
small movids of mortar on the back of each tile, as shown in Figure 55.
Using your trowel, apply a smzll mound or mortar on each corner and one
in the center of the tile. Then tun the tile over, set it on the slab,
and tap it lightly with the handle of your trowel or a mallet; this will
spread the mortar eveniy over the bottam of the tile. To aid in keeping
the tile straight and aligned string a mason's line along the front edge
of the tile. Set the tile strating at the center and work towards the
walls. When the first row of tiles is set, place a straightedge or a long
level over them and adjust the tile by lift them (adding mortar) or by .

ing them down (beating them in) with a let until the row is level. -
Check the tile to be sure it is level. Normally, %-thick joints are used
betwesn quarry tile, so set the remaining tile in the first row 1/2 inch
apart, using small pieces of wood as spacers. The beating in and floating
of tile set in cement mastic can be done in one ation. Be sure the
tiles are seated by using a wooden block and str it with a hamper.
If the tiles need realining, move them laterally by Inserting a wedge between
them and sliding the tile. Never lift the tile because it will break the
bond and have to be reset.

Grouting. Grouting seals the joints in between the tiles and gives
the surface a finished appearance. The success of any tile job depends
greatly on the application of the grout.

Grouting Wall Tile. Wall tile should be grouted after the wall tile
have set a of 30 minutes. It is best to walt a period of 24 hours
before grouting the tile. The grout can be portland cement or a commercial
grout,

To mix"the grout, pour about 1 inch of water into a clean bucket and
add about 2 or 3 handfulls of white portland cement or commercial grout.
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Add enocugh grout to make a thick paste. The paste is mixed thick because

the tiny lumps will mix easier when the mix is thick. After the grout is
t:tnrou%hly mixed, add enough water to give the mix a thin, creamy consistency.
To apply the grout to the tile joints, use a water brush (long fiber paint brush),
sponge float, rubber float, or a s ueegee; dip whichever tool is used into the
grout and them go across the grout joints in various directions (both with and
across the joints) until the grout is flush with the surface of the tiles.

If the joints are not taking the grout - readily add a little more water. This
will make the %rout thin enough to penetrate every joint. When all of the
joints are filled flush with grout, use the jointer to compact the grout

as shown in Figure 56. This jointer, which is made of plastic, works in a
mamer similar to the one you used on brick joints. During the process, grout
will appear onn the surface of the tile, _

Washing. Wash the tile with a clean brush and a bucket of water. Wet
the brush and wash the surplus grout fram the tile. After going over the
surface a couple of times with the water brush, wipe the surface thoroughly
with a squeegee, as shown in Figure 57. After nearly all the grout is removed
from the surface of the tile, finish smoothing off the joints by gently rubbirg
over them with a damp cloth.

Try to bring all joints to an even depth of 1/32 inch below the )
surface of the tiles. As the tile joints dry (cure), work the joints over
lightly with a damp cloth to prevent them from drying too fast, thereby
causing the grout to crack.

As 1 as the joints are rubbed with a damp cloth, there will be a
thin film of grout on the tiles. When the tile joints are properly cured,
clean the tiles by rubbing them with a soft dry cloth.

Grouting Floor Tile. If the tile such as mosaic are set like wall tile
with adhesive mastic then wait a minimm of 30 mirtes before grouting. You
should grout floor tile set with cement mastic within 2 or 3 hours after
they are set so that a good bond will be obtained between the mastic used to
set the tiles and the cement grout. When grouting quarry tile, you can prepare
the grout mixture with the same ingredients as the cement mortar used to set
the tile or with white portland cement grout.

The grout mixture for quarry tile is made up of 1 part portland cement
to 2% parts sand. Add enough water to the mix so that it has a creamy consis-
tency. Before grouting the tile, remove the wood spacers, After grouting a
section of the tile joints, rub a wet cloth over them to force the grout into
the joints so that they are filled just below the surface, approximately 1/32
of an inch. Contimue this procedure until all of the joints are grouted.

Waslﬁi';g'the Tile. When grouting is campleted, wait about 30 mirutes and
wash the tile with a wet cloth to remove any cement spots on the tile. Then
rub over the tile with a dry cloth.
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Figure 56. Jointing Grouted Tile Joints

Figure 57. Cleaning Tile with a Squeegee
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Curing the Tile Joints. You can cure the cement mastic joints by
placing wet burlap bags over the surface for 24 hours to keep the grout
from cracking. When you remove the burlap ba%s, wash the tile with water
ance ggain. If the ceuent grout causes discoloration of the tile, the
true color of the tile can be restored by applying one or more coats of
linseed oil. Otherwise cure the joints as you would wall tile.

SWAMARY

The term ''ceramic tile'" can mean many types and shapes of ceramic
tile; glazed tile for wall, nonglazed for floors. All walls and floors
should be laid out before mastic is applied. Never apply more than you
can cover before mastic dries. Cut material should be laid to one side

within easy reach. When grouting, make sure all Joints are full, neat
and clean.

QUESTIONS

Refer to your assigmment materials and answer the following questions,

1. What is the difference between ceramic wall tile and ceramic floor tile?
2. When placing a floor, what two types of tile could be used?

3. What class of tile will absorb less than 3 percent of its weight
in moisture?

What is the most common size of ceramic tile?

What are the lugs on ceramic wall tile used for?
Glazed exterior tile are of what class?

What class of tile resists the absorption of water?

W N o v o

What type of tile are small, multicolored squares, rectangles or
other shapes positioning on sheets to form a pattern?

9. What is added to tile to form a nonslip surface?
10. A nonvitreous tile will absorb
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3770 Teclknical Training Group WB J3ABR55231 000-III-1-Pl
Sheppard Air Force Base, Texas May 1983

VULNERABILITY OF AFSC 552X1 TO OPSEC VIOLATIONS

MR TIOTTYR

Given a list of operational activities related to AFSC 552X1, select
the activities indicating OPSEC vulnerabilities for AFSC 552X1.

EQUIPMENT BASIS OF ISSUE
SG J3ABR55231 0CO-III-1 1/student
WB J3ABR55231 000-III-1-Pl 1/student
PROCEDURE

Given a list of operational activities related to AFSC 552X1, select
the activities indicating OPSEC wvulnerabilities for AFSC 552X1.

MISSION I
l. The program QPSEC means

2. The goal of the OPSEC program is to prevent

and existence of these forces or operations.

3. List six ways in which our intelligence data could be compiled by
foreign agents.

a.

b.
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4, What chamels are available for the masonry specialist to report
suspected ‘securlty violations?

5. The four types of security threats are:
a.

b.

C.

d.

6. Every member of the Armed Forces is a potential target for espionage
hecause each possesses access to

pury

7. If you know of any attempt to solicit information that could be of
intelligence value, you should

MISSION 2

From the following list of operatimal activities related to AFSC 552X1,
select those activities indicating OPSEC vulnerabilities by placing a check
in the space provided.

1. While working in a hangar, you observe several aircraft being
camouflaged. You discuss this with a friend in a bar downtown.

2. m—amdy the plans for a new command post buildmg and

ng a job in an alert facility, you learn that the
' base has been placed on alert status to support an
288 exercise.

4. You mention to a friend that vour latest job consisted of
constructing new storage facilities for jet fuel.

5. You tell your wife and kids about the huge, furmy looking
bombs you saw being 1oadedaboardanairplane today.
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WB J3ABR55231 000-III-2~Pl

BASE CIVIL, ENGINEER ORGANIZATION AND CAREER FIELD ORIENTATION
OBJECTIVE

‘Glven a chart of the CE orggnizational structure and a list of CE functionms,
describe the mission, organization, functions and responsibilities of a civil
engineering orgamization.

EQUIPMENT BASIS OF ISSUE
SG J3ABR55231 000-III-2 1/student
WB J3ABR55231 000-III-2-Pl 1/student
PROCEDURE

Given a chart of the CE organizational structure and a list of CE functions,
describe the mission, organization, functions and responsibility of a ciwvil

MISSTON L

1. Using Figure 1, in your studyguide fill in the names of the shops in
the structures secticn of the Base Civil Engineer Organization Chart on the
next page.

a.

o

c
d.

e.

£.

2. For a‘bese c:!.vil engineering organization to meet its mission, it is

3. Li.st R rves -un,jgr functional sections that make up a civil engineering
organdzation? =~ '
a. e
b. f
g.
d.

1 G AILABLE
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4, Civil Engineering has a direct combat support role. This is the reason
for assigned military persormel. You fulfill this role by being a mcmber
of a team.

5. If you were assigned to a squadron that performed only heavy repair and
major construction, you would be assigned to a squadron.

6. Sewage plants and systems are under what section of the BCE organization?
7. Who camuands the BCE organization?
8. What are the major work areas under operations?

d.
e.
f.

9. Name the three areas where a masonxry specialist could be assigned to
perform their duties.
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WB J3ABR55231 000-II-2-P2
PROPERTY ACCOUNTABILITY AND RESPONSIBILITY
OBJECTIVE

Given information, identify responsibilities and procedures for security
and accountability of CE property.

EQUIPMENT BASIS OF ISSUE
SG J3ABR55231 000-III-2 1/student
WB J3ABR55231 000-III-2-P2 1/student
PROCEDURE

Given informatinon, identify responsibilities and procedures for security
and accountability of CE property.
MISSION I -
Who is responsible for public property in possession of the Air Force?
What are the three types of responsibilities?
What is pecuniary liability?
What is the title of Air Force Regulation 67-10?

v W -

Who is responsible for all property issued to BCE organizations?
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WB J3ABR55231 000-III-P3

STRUCTURAL/PAVEMENTS ORGANTIZATION
OBJECTIVE

.Given information, describe the organization of the structural/pavements
career field.

EQUIPMENT RASIS OF ISSUE

SG J3ABR55231 000-III-2 1/student
WB J3ABR55231 000-III-2-P3 1/student
PROCEDURE

Given information, describe the organization of the structural/pavements
career field.

MISSION I
1. What identifies people to the structural/pavements career field?
2. Describe the duties of the structural/pavements career field.

3. Why are persomel sexving in this career field subject to deployment?

O m——— .
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WB J3ABR55231 000-III-2-P4

CAREER LADDER PROGRESSION
OBJECTIVE

Using information provided, describe the duties and responsibilities of
AFSCs 55231/51 ==d the requirements for career ladder progression.

EQUIPMENT BASIS OF ISSUE
SG J3ABR55231 000-III-2 1/student
WB J3ABR55231 000-III-2-P4 1/student
PROCEDURE

Using information provided, describe the duties and responsibilities of
AFSCs 55231/51 and the requirements for career ladder progression.

MISSION 1 —

1. To locate the duties and responsibilities of a masomry specialist which
Air Force Regulation would you use?

2. Using the following breakdown of AFSC 55251 refer to your Study Guide
and identify the meaning of the five digits used?

a. 55
b. 2
c. 5
d. 1

3. Using Figure 4 in the Study Guide, list two tasks from each paragraph on
the duties and responsibilicies of a masonry specialist,




4. Complete. the following items by entering the duty AFSC and the title of
each AFSC for*the statements listed below.

a. A chief master sergeant fram the masonry career ladder must possess
what AFSC and duty title?

b. Upon promotion to staff sergeant, which AFSC «lll yowu start to be
trained into?

5. A dual chammel training program consists of what?
6. To be pramoted to senior airman (E-4) what AFSC must you have?
7. How long do you have to be on QJT before being upgraded to the 5 level?




« o WB J3ABR55231 000-III-3-Pl

PREPARING FOR PLASTER OR STUCCO
OBJECTIVE

‘Using information provided, idericify the materials used in processing
mortar and plaster mixes.

EQUIPMENT BASIS OF ISSUE
SG J3ABR55231 000-III-3 1/student
WB J3ABR55231 0CO-III-3-Pl 1/student
PROCEDURE

Us?r:cgi information provided, identify the materials used in processing
plaster mixes.

MISSION I
1. Plaster and stucco is a combination of

2. The three main cementing agents in plaster are

, and
What effect do admixtures have on plaster?
What will too much water in the base coat cause?

Plaster is normally applied in three coats, what are they?
When plaster is applied to an exterior it is called?

What is the most common material used for a plaster base?
Why would you use a screed when plastering a wall?

What it th&pl.mpose of a ground?

10. Howmnﬁ,bf amsom'y surface should be roughened for bonding?

PN w oW

MISSION II

Match the following by placing the letter of the answer from Colum B
beside the mumber of the Colum A item or items that most nearly describe it.
Each element in Colum B may be used more than once, or not at all,

10
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Colum A
Situation

Applying plaster to a
surface that requires

suction and mechanical
bonding

Applying plaster to a
base that requires special
furring nails.

Applying plaster to a
surface that requires

dampening of the base
material.

Applying plaster to a
base that.has diamond
shaped keys

Applying plaster over
a dash bond

11

353

Colum B
Types of Base
a. Wood lath
b. Metal Lath
c. Metal Wire
d. Gypsum Board Lath
e. Insulated Gypsum
f. Masonry



WB J3ABR55231 000-III-3-P2

LATH INSTALIATION
OBJECTIVE

Working individually, but as a meamber of a team and with instructor
assistance for most parts of the task, install lath to receive plaster or
stucco. The lath must be ready for a scratch coat of plaster or stucco.

EQUIPMENT BASIS OF 1ISSUE
SG J3ABR55231 000-ILi-3 1/student
WB J3ABR55231 000-IXI-3-P2 1/student
Mason Hand Tools 1/student
Lath Material 1/12 students
Nails 1/student
PROCEDURE

Working individually, but as a member of a team and with instructor
assistance for most parts of the task, install lath to receive plaster or
stucco. The lath must be ready for a scratch coat of plaster or stucco.

MISSTION T

1. Obtain the necessary tools for installing metal lath. List these tools.

N

Secure the lath to the framework with appropriate securing devices.
3. Secure inside and outside cormers as necessary.
4. Install screeds and grounds as necessary

12




WB J3ABR55231 000-III-3-P3
MIXING AND APPLYING A SCRATCH COAT
OBJECTIVE
Working individually, but as a member of a team using masormry tools and
with .instructor assistance for most parts of the task, mix, test for consistency,

and apply a scratch coat of plaster. Surface must be ready to receive a brown
coat of plaster.

EQUIPMENT BASIS OF ISSUE
SG J3ABR55231 000~III-3 1/student
WB J3ABR55231 000-I1I-3-P3 1/student
Mortar box 1/12 students
Mixing tools 1/12 students
Plaster materials 1/12 students
Mason Hand tools 1/student
PROCEDURE —
MISSION I

1. Obtain the necessary tools, equipment and materials required for mixing
plaster mortar.

a. List the tools reqgured:

b. List the ingredients of the mortar to be mixed:

2. Screen and mix the ingredients in their proper proportions.
Examine the consistency.
4. Use a hawk and trowel and apply the plaster to the stud mounted lath.
a. Apply sufficient plaster to key properly on the lath.
b. Apply sufficient plaster to achieve minimum scratch coat thickness.
5. Scratch the surface to provide a good bond for the brown coat.
6. Establish the thickness reference for the coat.

NOTE: Allow the scratch coat to dry but not harden before building the
screeds for the brown coat.

7. Clean and store the tools and equipment.
13




WB J3ABR5523). 000-III-3-P4
MIXING AND AFPLYING A BROWN CQAT
OBJECTIVE
Working individually but as a member of a team and with instructor
assistance for most parts of the task, mix, test for consistency, and

apply a brown coat of plaster, Surface must be covered with no visible
voids and must be ready for a finish coat or to receive tile.

EQUIPMENT BASIS OF ISSUE
SG J3ABR55231 000-III-3 1/student
WB J3ABR55231 000-III-3-P4 1/student
Mortar Box 1/12 students
Mixing Tools 1/12 students
Plaster and materials 1/12 students
Mason Hand Tocols 1/student
PROCEDURE | _
MISSION I

1. Obtain the necessary tools, equipment and materials required for mixing
plaster mortar.

a. List the tools required:

b. List the ingredients of the mortar to be mixed:

Screen and mix the ingredients in their proper proportions.
Mix enough plaster mortar to cover the scratch coat.

Test for"_ ccnsistaicy.

nn &~ W N

Use atfl;icwmﬂ trowel and apply the plaster to the scratch coat.

a. Apply sufficient plaster to properly bond to the scratch coat.

b. Apply.aufficient plaster to achieve minimmm brown coat thickness.
6. Scarify the brown coat, or leave the surface smooth.

Establish the thickness references for the finish coat.

8. Clean and store the tools and equipment.

~N

14
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WB J3ABR55231 000-III-3-P5
MIXING AND APPLYING A FINISH CQAT
OBJECTIVE
Working individually, but as a member of a team, observing safety
procedures and with instructor assistance for most parts of the task, mix,

test for consistency, and apply a finish coat. Surface must be covered with
no visible voids and have a smooth or textured surface.

EQUIPMENT BASIS OF ISSUE

SG J3ABR55231 000-III-3 1/student

WB J3ABR55231 000-III-3-P5 1/student

Mortar Box 1/12 students

Mixing tools 1/12 students

Plaster materials 1/12 students

Mason hand tools 1/student

PROCEDURE —

MISSION I

1. Obtain the necessary tools, equipment, and materials required for mixing
plaster mortar.

a. List the tools required:

—

b. List the ingredients of the mortar to be mixed:

2. Screen and mix the ingredients in their proper proportions.
3. Test for consistency.

4. Apply the finish coat to the brown coat in sufficient thickness to allow
the final suxface to be textured.

a. The finish coat thiciness should not be less than 1/8-inch.
" b. Weﬁrd‘ebrown coat, if required.

; TE—
5. Use the appropriate tools and techniques to create the specified finished
appearance.

6. Clean and store the tools.




wnn WD

MISSION II

-

When shou.ld the screeds for the finish coat be formed?

What is used to wipe out the angles (cormners) on a finish coat?
How can a texture be applied to the finish coat?

What type of finish coat mixtures are used by most plasterers?

A putty coat finish consists of?

16
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WB J3ABR55231 000-III-3-P6
MAINTAINING AND REPAIRING PLASTERED SURFACES
OBJECTIVE

as a member of a team, using tools provided, and with instructor
assistance for most parts of the task, inspect a plastered surface and identify
and determine the cause of any damage, then repair the areas bringing them
back to within 707 of original condition.

EQUIPMENT BASIS OF ISSUE
SG J3ABR55231 000-III-3 1/student
WB J3ABR55231 000-III-3-P6 1/student
Mortar box 1/12 students
Mixing tools 1/12 students
Plaster materials 1/12 students
Mason hand tools 1/student
PROCEDURE -
o MISSION T

NOTE: The instructor will direct you to a damaged plastered surface.
Inspect the damaged surface and answer the following questions,

Name this type of damage.
2. What caused this damage?

[

MISSION II
Using the appropriate tools, prepare the crack for repair.
Determine the type and amount of patch material to be used.
Apply and finish the repair surface.
Clean ard-stove the tools.

MISSION III

Match the following by placing the letter of the Colum B item beside the
mumber of the Colum A item or items that most nearly describe it. Each element
in Colum B may be used once, more than once, or not at all. :

17
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Colum A Colum B

1. Applying a creamy mixture to a. Structural cracks
a crack with a paint brush
b. Shrinkage cracks
2. Replastering with the same
~ materials as original job c. Loose plaster
3. Repairing a job that consists d. Map cracks

of several small lined cracks
4, Use the same materials and

procedures to repair as

map cracks

5. Replastering a job caused by
a plumbing leak

6. A crack that extends all the
way thru the plaster

7. Indicdated by bulging and cracking
of large areas

3. Caused by too rapid drying of
the surface
MISSION IV
1. What are some of the causes for plaster cracking?

2. To what extent should material from a structural crack be removed to
effect a good repair job?

3. What is the proper procedure for repairing map and shrinkage cracks?

4, What corrective action must be taken before repairing plaster that has
been loosened by moisture?

L&
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WB J3ABR55231 000-III-4-Pl

USING STANDARD PUBLICATIONS
OBJECTIVE

Given AFR 0-2 and a list of publication mumbers and titles, locate
desired information in the mmerical index, with instructor assistance for
most parts of the task.

Given a commercial publication and a list of masonry tools and equipment,
locate desired informaticn in the commercial publication, with instructor
assistance for most parts of the task.

Given an Air Force regulation, maraal, and pamphlet, locate desired
information in the publication, with instructor assistance for most parts
of the task.

EQUIPMENT BASIS OF ISSUE
SG J3ABR55231L 000-III-4 1/student B
WB J3ABR55231 000-1II-4-PL 1/student
AFR 0-2 1/2 students
AFR 85-1 1/2 students
Cammexcial Publication 1/2 students

MISSION I

PROCEDURE

Given AFR 0-2 and a list of publication mumbers and titles, locate
desired information in the mmerical index, with instructor assistance for
most parts of the task.

1. The AFR 0-2 is an Air Force

2. This regulation is dated and supersedes the
one dated - .

3. An "Explamation of Symbols'' is found on page

4. Why are the letters M, R ard P placed in front of the publication mumbers
in AFR 0-27-

.

5. Current distxribution symbols are

19




6. Below is a list of standard publication mumbers. Locate the rmumbers in
the AFR 0-2 and record the title for each one in the space provided.

AFP 50-6
AFR 127-12
AFR 92~1

o o

a0

AFR 39-29
AFVA 205-1
AFM 400-2

@ HHh O

AFM 85-16
h. AFP 211-10

7. Below is a list of standard Air Force publication titles. Locate the
titles in AFR (-2 and record the mmber of each in the space provided. —

a. ____ Support for Civil Air Patxrol.
b. Air Force Academy Preparatory School.
c. Wartime Search and Rescue Proceduxes.
d. Flight Weather Briefing.
e. Preventive Dentistry Program for
Children
MISSION II
PROCEDURE

Given a cammercial publication and a list of masonry tools and equipment,
locate desired informatiom in the commercial publication, with instructor
assistance fox most parts of the task.

Using_ﬁ GOLDBIATT CATALOG, refer to the general index and locate the

following toalg and the cost of each. Enter this information in the blank
spaces below. Each item must be answered correctly,
ITEM PAGE NUMBER COST
a. Concrete mixer, 5 cubic feet
capacity
20
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TTEM PAGE NUMBER COST

b. Brick bath brush, 73" X 3 3/4",

trimmed 13"

c. Bricklayers' Hammers, 12 oz.,
head

d. Cement Mason's Apprentice Tool
Kit

e. Masomry Drill, %" Dia., 6"
drill length, %" Shank Dia.

f. DMortar Hoe, 5%'" handle,
10" Blade

MISSION IIT
PROCEDURE ' —

Given an Air Force Regulation, manual, pamphlet, locate desired information
in the publication, with instructor assistance for most parts of the task.

Using AFR 85-1, find the answers to the following questions or statements.
Also give the page and paragraph mumber references for your answers.

1. In a civil engineering organization, who is responsible for the management
of the prime base engineer emergency force (Prime BEEF) contingency plaming,
disaster recovery, and readiness training programs?

2. Which section of each chapter is directive in nature and does not contain
optional procedures?

3. Define an Urgent Job Order by giving the time limit required for accomplishment.

Using AFP 85-1, locate the answers to the following questions or statements.
Also give the page mmber reference for your answer.

21
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l. When us a ladder, you should not lean your body more than

beyond the side rail.
2. Are goggles required when trimming thomy trees?

3. If you should touch poison oak, what should you do at once?

Using AFM 91-31, locate the answers to the following questions or
statements. Also give the page mumber reference for your answer.

1. What is the responsibility of Major Cammand Level?

2. When using steed decks, they should be shop coated or

—

3. Slate roofing has been produced for more than years,

22
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WB J3ABR55231 000-III-5-Pl
CUT, DRILL, AND SHAPE TILE
OBJECTIVE
Given specifications and the tools and equipment for tile work, and

observing safety precautions, cut, drill and shape ceramic tile, with
instructor assistance for most parts of the task.

EQUIPMENT BASIS OF ISSUE
SG J3ABR55231 000-~III-5 1/student
WB J3ABR55231 0O00-III-5-P1 1/student
Power tile saw 1/12 students
Tile cutter (marmal) 1/4 students
Hand tile ni s 1/student
Electric drill 1/6 students
Mason hand tools 1/student

MISSION I -

PROCEDURE

Given spé.c:i_fications and the tools and equipment for tile work, and
observing ssfety precautions, cut, drill and shape ceramic tile, with
instructor assistance for most parts of the task,

CUTITING TILE WITH A POWER SAW

1. SAFETY PRECAUTIONS

a. Remove all jewelry.

b. Keep your hands away from the saw blade.
Wear goggles while operating the saw.
Keepall personnel away from the working area.

e. Keep the work area clear of debris.
2. PREOPERATTONAL CHECK
| Check the tightness of the blade.
b. Check the water supply.

e

p

c. Check the moving parts for freedom of movement.
23
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3. COPERATIONAL PROCEDURES
a. Mark the tile to be cut.
b. Position the tile.

Start the saw.

.0

d. Move the saw slowly through the tile.
4. POST-OPERATTONAL CHECK

a. Shut off the engine.

b. Shut off the water.

Discommect the power supply.

a

Visually inspect the saw.
e. Clean the saw.
" CUTTING TILE WITH A TILE CUTTER
Mark the tile to be cut
Position the tile
Score the tile
Break it by pressing down on the handle

v 0 W

Clean the tile cutter
DRTILLING TIIE WITH AN ELECTRIC DRILL
1. SAFETY PRECAUTIONS
a. Remove all jewelry.
b. Wesr-guzuies.
Keey i work area clean.

- e~

Feep .1l pesaormel ~lear of the work area.

o
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2. PREQPERATIG%LG{EQ(
a. Check all the wiring and the ground.
b. Check the bit for sharpness.
G. Check the bit for size and adaptability with the material to be cut,

3. OPERATIONAL PROCEDURES
a. Locate and mark the position of the blade,
b. Position the tile.
c. Drill the hole.

a. Discomect the power supply.
b. Vis_ual_l:y inspect the drill and bit. o
c. Clean. the drill and work area.
TILE NIPPERS
Using the tile nippers, shape a ceramic tile to fit around a pipe as illustrated.

Tile Shaped to Fit Around a Pipe
25
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HOLE BREAKER
Mark the hole to be cut.
Seat the tile firmly in the hole breaker.
Tighten the clamps against the tile evenly.
Gilve the tile a sharp blow with the tile hammer.
U‘se the chisel end of the tile hammer to shape the hole.

26
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WB J3ABR55231 000-III-5-P2

LAYOUT AN AREA FOR WALL TIIE APPLICATION
OBJECTIVE

Working as a member of a team, layout an area for tile and determine
the muber of tiles required. The completed area nust be ready for the
application and the quantity of tile determined. Instructor assistance
may be provided for most parts of the task.

EQUIPMENT BASIS (F 1ISSUE
SG J3ABR55231 000-III-~5 1/student
WB J3ABR55231 000-III-5-P2 1/student
Mason hand tools 1/student
MISSION I
PROCEDURE -

Working as a member of a team, layout an area for tile and determine
the mmber of tiles required. The campleted area must be ready for the
application and the quantity of tile determined. Instructor assistance may
be provided for most parts of the task,

1. Inspect the selected surfac: for holes, cracks, ridges, stains, oil and
waxes . :

2. Repair the cracks and fill the holes with an appropriate patch material,

3. Rempve the stains, oils, and waxes with an appropriate clewning agent.
NOTE: Wear proper protective devices and insure adequate ventilation.

4 Remove high épots and ridges from a mortar wall with a rubbing brick.
Sweep down the surface to remove sand and other loose particles.

6. List the following information:

a. Totﬁrarea to be covered is sq. ft.
b. Sizeeé-tile is X
c. Size of base cove X
d. Size of cap X
27
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7. Compute the mumber of ceramic tile required to cover the wall specified
by your instractor. Use a piece of scratch paper and record your answers below.

a. Nnbar of base cove tile
b. Nmber of flat tile
Number of cap tile
d. MNumber of ocutside commer tile

e. Number of inside corner tile

8. Rum a level line identifying the top of the base cove (height of the cove
plus the floor tile thickness).

9. Run a plumb line to provide a vertical reference.
10. Determine the mumber of tile to be cut and the size.

28
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WB J3ABR55231 000-III-5-P3
INSTALLING WALL TILE
OBJECTIVE

Given wall tile, adhesive, and a prepared area, apply the adhesive and
tile to a specified area. The tile must be installed piumb and level, adhere
to the surface, and present a pleasing appearance, Instructor assistance may
be provided for most parts of the task.

EQUIPMENT BASIS OF ISSUE
SG J3ABR55231 O00-III-5 1/student
WB J3ABR55231 000-III-5-P3 1/student
Tile saw 1/12 students
Tile cutte: 1/4 students
Mastic trowel 1/4 students
Mason hand tools 1/student
Tile 1/12 students
Mastic 1/12 students -

ISSION I

PROCEDURE

Given wall tile, adhesive, and a prepared area, apply the adhesive and
tile to a specified area. Tie tile must be installed plumb and level, adhere

to the surface, and present a pleasing appearance. Instructor assistarnce may
be provided for most parts of the task.

1. Obtain the necessary tools to be used for installing ceramic tile. Name
these tools.

N

Obtain the other materials that must be used when laying tile. Name theze
materials.

L

3. What is the clearance of the joint when setting tile on a wall?

29
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4. Apply mastic.
5. Set base cove to reference line; space tile and level.
6. Set first row of tile.

7. Contimue tile installation. Check each row for levelness, plumb .ud
spacing. Trim corner tile to fit.

8. Beat in tile to form smooth uniform tile surface. Straighten and
space tile.

9. Remove mastic which may have smeared over tile surface.
10. Clean the tools and work area,
11. Return the tools and equipment to the storage area.
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WB J3ABR55231 000-III-5-P4
LAYOUT AN AREA FOR FLOOR TILE APPLICATION
OBJECTIVE
Working as a member of a team, layout and determine the rmumber of floor
tile for an area. The campleted area must be ready for floor tile application

ard the total mumber of tile detemmined. Imstructor assistance may be
provided for most parts of the task.

EQUIPMENT BASIS OF ISSUE
SG J3ABR55231 000-III-S 1/student
WB J3ABR55231 000-III-5-P4 1/student
Mason hand tools 1/student
MISSION I
PROCEDURE

Working as a member of a team, layout and determine the mumber of floor
tile for in -area. - The campleted area must be ready for floor tile application
and the total mumber of tile determined. Instructor assistance may be
provided for most parts of the task.

1. Repair or level the floor.

a. Fill low or uneven spots

b. Remove high spots and ridges
2. Sweep down the surface to remove sand and other loose particles.
3. List the following information

a. Total area to be covered is sq. ft.

b. Size of tile is X

4., Compute the muber of floor tile required to cover the floor specified
by your instructor.

a. Tota]«.l:tlnber of tile

5. Measure and.mark the center of both walls.
6. Snap a chalk line across both the length and width.
7. Determine the amount of tile to be cut and the size.
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WB J3ABR55231 000-III-5-P5
INSTALLING FLOOR TILE
OBJECTIVE
Given floor tile, adhesive, and a prepared area, apply the adhesive and
floor tile to a specified area. The tile must be leveled and spaced, adhere

to the surface, and present a pleasing appearance. Instructor assistance
may be provided for most parts of the task,

EQUIPMENT BASIS OF ISSUE
SG J3ABR55231 000-III-5 1/student
WB J3ABR55231 000-III-5~P5 1/student
Tile saw 1/12 students
Mason hand tools 1/student
Tile 1/12 students
Mastic 1/12 students

MISSION I —

PROCEDURE

Given floor tile, adhesive and a prepared area, apply the adhesive
and floor tile to a specified area. The tile mist be leveled and spaced,
adhere to the surface, and present a pleasing appearance. Instructor
assistance may be provided for most parts of the task.

1. Obtain the necessary tools for installing quarry tile.
Name these tools.

2. Obtain the other materials that must be used when laying tile, Name these
material s.
3. Apply the adhesive

NOLE: The mastic may be applied to the entire quarter to be tiled., Begin in
the corner and work to the center of the roam.

NOIE: If cement mastic is used, the tile base must be prepared properly.
4, Lay the f-EQt row of tile in line with the reference.

5. Lay each succeeding row. Properly space and align with each row previously
installed.
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Pound on each tile to achieve a level and uniform surface.
Remove any excessive mastic that might have smeared over the surface.

Clean the tools and work area.

O & N O

Return all the tools and equipment to the storage area.
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WB J3ABR55231 000-III-5-P6

FINISHING AND CLEANING TILE SURFACES
OBJECTIVE

‘Given tools and materials, grout tile joints to specified depth and
clean excess grout from the surface. Finlshed work must present a pleasing
appearance and the joints filled to the specified depth and excess grout
removed. Instructor assistance may be provided for most parts of the task.

EQUIPMENT BASIS QF ISSUE

SG J3ABR55231 000-III-5 1/student
WB J3ABR55231 000-III-5-P6 1/student
Mason hand tools 1/student
Rags (polishing) L/student
Grout 1/student
MISSION 1 -
PROCEDURE

Given tools and - terials, grout tile joints to specified depth and
clean excess grout from the surface. Finished work must present a pleasing
appearance and the joints filled to the specified depth and excess grout
removed. Instructor assistance may be provided for most parts of the task.
1. Measure the amount of dry grout mix required.

2. Remove the large particles from the dry grout mix.

NOIE: If these particles can be broken up easily between the fingers,
they can be used.

3. Sift the grout through a screen.
4. Why is Step 3 important?

5. Mix the grout to the proper consistency.
a. What is the proper consistency for tile grout?

b. Add the water very slowly to keep from getting the grout too thin.
6. Apply the grout to the tile joints.
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7. Allow the grout to dry at least 30 minutes,
8. Remove the grout film. Explain the best method of accomplishing this task.

9. Polish the tile surface. Explain the best method of accomplishing this task.

10. Clean the tools and work area.

11..Return all the tools and equipmunt to the storage area.
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