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ABSTRACT
. This: self—paced student training module on trowel :
¢ . «trade’ mater1als is part of the course, Trowel Trades, which was '
developed for Preapprent1cesh1p Phase 1 Training. (A companion ~
‘instructor's u1de is available separately as CE 032 868.) The course
is designed to provide students with an orientation to the trade and
T an opportun1t .to explore it. The purpose of the module is to teach
"students to identify and describe t pes, characteristigs, and uses of
“basic materials of the ‘trovel %ﬁ: . The module may contain some or
all of the followings a cover et listing module title.,:goal,.and
performance indicator; Study gu1de/check11§t with d1rect1ons for
module completion; introduction; information sheets prov1d1ng
information and graphics covering the module topic(s); supplementary
references; -self-assessment;, self-assessmént answers; post
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INDIVIDUALIZED LEAHNING DYdicmd

* Study Guide

T0¢succéssfu11y complete this module, complete the following tasks in the order

listed. Check each one off as you complete it. . ° . o
. - /

-~

1. Read the Goal and Performance Indicators on fhe cover of this'modu]e.
This will inform you of what you are -expected to gain® from completing
+ this module and how you will demonstrate that knowledge. Reag the
Introduction section to understand why this module is important.

» \ -

2. Study the Informatiqn section of this &odu]e to acquire the knowledge .
. necessary to comp]éte the Self and Post Assessment exams.
. 3. Complete the Self Assessment exam and compare your answers with those on
- 3
. the Self Assessment Answer Sheet on the page immediately following the

exam. Re-sfgdy or ask your instructor for help on any questions you have
trouble with. The -Self Asses;ment exam wisll .help you determine how well

you are likely to don on the Post Assessment. " ;
. . 7 . -
4. . * Complete the Post Assessment exam and turn your answers in to your
e~ T " instructor. : \
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There are more and-more porducts available to use in the trowel trades. The
student must be able to recognize what type of material to select for the job.
Careful selection of_materia]s is the key to successful” work. Selecting and :

N . mixing the wrong materials will invite problems and poor results. o
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plasters subject to moisture exposure., ; 5 ) ‘ ,

. " 4. Aqggregates--such materials s sand, wood fibers, perlite and vermicthe are
. - often added to plaster mixtures to provide bulk and increase coverage. They ‘
may a]%o provide surface texturing properties. | Coe . X

. .-
Manufactured P]after Products

-

1. Neat Gypsum--this is dry gypsum without Eggregate oh additives that is
generally used for base coat plaster. ) . 3 " e

2. Gauging P]aster--Specﬁa]]y ground gypsum plaster with well defined (so you can-
+ "gauge") setting properttes (time) ~Allows improved contro] of .plaster's set. '_

3. Molding Plaster--this is f1ne1y -ground gauging p]aster, often used for decorat1ve ﬁ(
and/or detaiT work. ’ J . 1 Yo

' : [

ahV

4. Keenes cement--not really cement, but a h1gh strength white gypsum used for  *

v

finish coats. .- . ' AR

"3

«" 5. Wood fibered gypsum--neat gypsum with spec1a1fwood fibers prem1xed It is
-often used as a scratch coat over meta] lath, o

o

‘ . 6. Finishing limes--ingredients used to provide bulk, p]ast1c1ty and eagier
- spreading of finksh coat plasters. Lt

A e7. Admixtures--these are ingredients that are added to the plaster mix such as "o

setting agents, bonding agents and fire-retardant substances. They are used

to vary setting time, improve the plaster's bond or ‘increase fire resistance.
N - " N

» - . .
- - .
v 4 . . . v .
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= CEMENT FINISHING MATERIALS T i o T ' ag

‘e L] N L .\
There are two S1gn1f1cant=categor1es in cement f1n1sh1ng materials: 1) those that

, i’ compr1se the. concrete 1tse]f and 2) those that make up the concrete -fQrms.

"" ——
- . - . +

. - . . - N
e w Concrete Materials . °. T & LT N
1: Cement--genera]]y Port]and cement made from 1ime, s111ca, iromOxide and < Fz.f

Ky

other 1ngred1ents Available as a dry powder in 94- 1b. ‘bags. This material
has h1gh compre551ve strength but Tow tensile (stretch1ng) strength and .

. ;- : therefore must be stee] reinforced when tensile strength is requ1red for
. f'/ . COnorete product g ‘wﬁ% -;A ' |
» 2. Aggregate-thvs provides the bulk in ‘concrete. Ttais comprised of sand, stone

" and gravel. -F1ne aggregate ts~1/4“»or sma]]er whi]e coarse is 1arger than 1/4"
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plasters subject to moisture exposure., ; - ' ' R
. " 4. Aggregates--such mat%rials s sand, wood fibers, perlite and vermiculite are
- - often addedvto plaster mixtures to provide bulk and increase coverage. They .
* ‘ may a]zo provide surface texturing properties. ] . e o T~

, _ .-
Manufactured Plagter Products

-

1. Neat Gypsum--this is dry gypsum without Eggregate on additives that is
generally used for base coat plaster. - 3 © e

=

2. Gayging'Plaster--Speciale ground gypsum plaster with well defined (so you can-

+ '"gauge") setting properties (tine). Allows improved control of‘plaster's set. "

3. 'Molding Plaster--this is f1ne1y ground gauging p]aster, often used for decorat1ve ﬁ{'
and/or detaiT work. ’ , . t Yo S

4. Keenes cement--not really cement, but a h1gh strength white gypsum used for  ° )
finish coats. .- ’ " R AR

-3

»" 5. Wood fibered gyPsum--neat gypsum with spec1a1fwood fibers prem1xed 1t s
B .often used as a scratch coat over meta] Jath. S

o

‘ . 6. Finishing limes--ingredients used to provide bulk, p]ast1crty and easier
- " spreading of finfish coat plasters. K

A ¢7. Admixtures--these are ingredients that are added to the plaster mix such as o '

setting agents, bonding agents and fire-retardant sub$tances. They are used .

to vary,setttng time, improve the plaster's bond or ‘increase fire resistance.
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. There are two s1gn1f1cant,categor1es in cement f1n1sh1ng mater1a1s 1) those that
2 compr1se the. concrete 1tse1f and 2) those that make up the concrete -fqrms.
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, Concrete Materials . , < R : o e

1: Cement--genera]]y Port]and cement, made from 1ime, 5111ca, iromoxide and _ - “
’L . other 1ngred1ents Available as a dry powder in_94- 1b. bags. This material
: has -high compress1v% strength but Tow tensile (stfetching) strength and ‘.
. - therefore must be stee] reinforced when tensile strength is requ1red for -

conorete product . ik : x

» 2. Aggregatetthvs prov1des the bulk in c0ncrete. It\1s comprised of sand stone
C and gravel. ‘F1ne aggregate ts~1/4“»or sma]]er whi]e coarse is 1arger than 1/4“




X . . 1. Bricks--manufactured clay masonrycor ceramic materials that come in a wide

.Masdnry Units--They fall into four major categories. ) B , B -

v ® . . .
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+ COARSE AGGREGATE - « . SAND AGGREGATE
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3. Additives--ingredients added'tb thé concrete mix that fall into five major
categories. , ] | ‘ *
a. CoToring agents that are usually added as dry powders when-mixfﬁgx
b. Air-entraininq agents, These are designed to introduce small air b%?b1es

into concrete to imprové freeze-thaw charaéteristics. v o .
c. Hardening agents. ysed tQ. improve concrete strength characteristics.

.d. Setting agents. Used to regulate concrete setting time.

\

<

e. Curing agents. Used to regulate the hydration (curing) process'f0r§
“ curing concrete. = ' - .

4. Qater--c1e3n and used in varying émobnts;'finaT“ingrEdient added to dry conogete
T mix. ‘ '

-

Form Material ' . . : ;

4

Wood and metal material used to construct forms for holding wet concrete in the
desired.shape until it s&ts. . Construction Tumber arid plywood are most commonly
used. ° ‘ '

B

LY
E ]

BRICKLAYING MATERIALS * . : | e

Brick1aying materials fall into three major categories: 1).masonry units, 2) mortar, -.-
3) anchors and ties. ' . S L
"y s 0

e

range of colors and surface textures.’ Sizes generally fall within the following
" range: 3" to 12" thick; 2" to 8" high, and lengths to 16" are common. They ° : <

- , . ) . .
- ¢ ¢ . . PUDES——
y - v , \

N .




are used to form solid or hollow walls that are e1ther lToad or non-Tload bear1ng.
‘ Depehdmg‘ on bond (1ay1ng pattern), they may also prov1de a decora‘twe surface
texture or pattern. Bricks are also used in wa]kways, decks, flooring and
firep]aces. . . . p
2. Hollow clay t11e—-these tiles have a w1de range of uses from load and non- 1oad
. bear1ng walls and partitions to decorat1ve screens and wa]] facing treatments.

They ,are considered hollow tile if each unit has a netlcross—sectiona1~,

surface area. (measured parallel to bearing surface). Sizes range from 3" to .
8" thick, 5'1/2" to 12" wide and 8", 12" or 16" long (all dimensions are '
nominal): for structural clay tile, while structural facing t11e is-available

in' modular (4" mult1p1e)_d1mens1ons.

3. Blocks--The two main types haere are concrete and glass blocks, both sized, on
4" modular d1mens1ons . ‘

Concrete block 1s ava11ab1e in a wide range of sizes and shapes and may ‘be.
solid or hollow construction. They are used to construct bearing and non- bear1ng
- walls. They are inexpensive, have ‘good 1nsu1at1ng, sound-reddc1ng propert1es,

" are res1stant to f1re and weather1ng and are very available! * o
‘ ) ‘ Glass b1ock is avaﬂab]e in funct1ona1 general purpose and decorat1ve
categories. They are used to allow varying and contro]]ed dight- transm1ss1on,
. in add1t1on to_ their decorative propert1es J 3 4’\\\\
4. Stone--there are 4 categories of stone used in masonry ..
o a. IgneoUs--pr1mar11y granite. - T a .%% ; - _ ’
o " b. Sedimentary--sandstone, 11mestone. R SEEE - e
c. Metamorphic-tmarble, slate. . . s, T s
d. . Manufactured or<"man-made -stone," used to’ simulate natural stone. -

e

r Usua]]y, stone is highly irregu]ar in shape and provides a decorative surface ‘

pattern and/or texture. The, irregu]ar shape feans it 1s slower and more
d1ff1cu1+ to use than fabr1cated masonry uo1ts.

Stone is often used as veneer, orin trim and f]oor and paving app11cationsf
Lt s occas1ona11y used for foundations, extetior wa]]s and chimneys, though.

.

1ess frequently now "than in the.past ] ) R . i-;'

. ‘MOrtar--the'prTmany«bond1ng mater1a1 used between masonry units. It is made of A
B ‘ ' varyxng proportwns of«Port]and ov;\/sonry cement, sand hme and Water where .i
E “tota] aggregate to Cement/11me ratwo is. not~1ess“than 2 1/4 and not more than )

-
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31/2 times the volume of cement and lime used. Mortar is usua]]y grey1sh in
. ‘ : color but may be wh1te or aolored by us1ng wh1te cement and p1gments for -co]or -
It may. "be’ used for p}a1n or re1nforced app11cat1ons . ' . N '

Mortar must present the fo]]owmg seven eharacteristics to be sat1sfactory

N,
. T WOrkab111ty--,spread easily, chng to vertical surfaces and extrude easﬂy
S (be pressed out) without droop1ng or smeamng - . *
* 2. MWater retent1v1ty—-ab1]1ty to,res1st rap1d water 1oss ‘
3. Cons1stent rate of hardemng, wh1ch allows for laying out,units and -tooling )
. JO]htS\,tO the same deqree of ha dness. . "-5-’4~, 4
4. Bond--tensile; strendth requlred to separate units, which is- determ1ned by
the extent of contact between mortar and masonry units. - . .
5. Durability--the ability to withstand exposure (weathering). .
‘6. Strength--the ability to withstand 'Eompressive loads (downward ‘forces) exerted
.on masonry structures. . L. ,
7. Abpearance--umform co]or jnd ‘'shade from batch to batch
" Anchors, Ties and Reinforcements --consisting of metal wire, rod and formed bars S

and specialized fabrications of these materials which are used to provide~tensile

? strength and to tie walls, partitions and other building units together.
. - roo . o \ ’ . .
TILE SETTING MATERIALS - Tl .
_. Materials used by tile setters fall into 6 major eategories' 1) tiles, 2). érouts,
3) mortars, 4) mastics, 5) sealers and 6) screeds. Care must b betaken to follow '
. 1nd1v1du£ product d1rect1ons for use as recommended by the manufacturer for each :
. matema] used. ) T - . - 3
T lﬂg—-These are.avaﬂ&b]e in a wide range of colors, surface textur:e anﬁsi;,es.
. They fall into the following groups: ' —_— !
( 1. white clay back -
2: porcelain mosaics s - .
3. natural clay mosaics: . . .
4. quarry tile - - - ) . Co e, T
7 5. soft backed glazed quarry t1‘re B er 7 o
. ‘ 6. vitrous tile : ) J
= - . 7. glass mosa1c,s~ . T L o .




3 1/2 t1mes the volume of, cerent and lime used. Mortar is usually greyish in
co]or but may be wh1te or colored by “using white cement and p1gments for co]or
It may be used for plain or reinforced app11cat1ons

Mortar must present the fo]lowing seven characteristics to be satisfactory:

1. WOrkab111ty--spread easily, c11ng to vertical surfaces and exfrude easily

(be pressed out) without drooping or smearing.-

' .

.

2. Water retentivity--ability to resist rapid water loss.

3. Consistent rate of hardening, which allows for laying out units and tooling

'3

F . - . ( *
4. Bond--tensile strength required to separate units, which is determined by

joints to the same degree of hardness.

the extent of contact between mortar and masonry units.

5., Durab111ty—-the ability to withstapd exposure (weathering):

6. Strength--the ab111ty to withstand compress1vejﬂoads (downward forces) exerted
on masonry structures. : ' , T

7. Appearance--uniform color and shade from batch to'oatch.

i
Anchors, Ties and Re1nforcemgnts --consisting of‘meta] wire,-rod and formed bars
and specialized fabr1cat1ons of these materials which are used to prov1de tensile
strength and to tie walls, part1t1ons and other building units ‘together.

.
L

TILE-SETTING. MATERIALS . ‘ ‘ | .

Materials used by tile setters fall into 6 major categories: 1) tile&; 2)-grouts,
3) moftars, 4) mast1cs, 5) sealers and 6) screeds. Care must be taken to follow

individual product directions for use as recommended by the manufacturer for each
» . 9 L

mater1a1 used. ‘ “

-

T11es--These are available in a wide range of colors, surface texture and sizes. .
They fall into the following groups:

r-

1. white clay back
2. porcelain mosaics’ - '
natural clay Mosaics _ . . K o

>

quarry 'tile, - Do .

3

4

¥ 5. soft backed glazed quarry t11e

6. vitrous t]1€. :
7

7. glass mosaics - - -




’ 2

, GroutsliIhe matenials used ‘to fii] the joints-between tiles. They are formulated
' ‘ for different applications and appearani:es':. The major types of grout are: ° ) .
: 1.  wall type . - > ?)
. natural cemént . . .t :
pre-mixed color _ o .

&

non-sanded
expoxy . .

2
3
4. sanded |
5
6
7

-furnane grouts R , . y
N ) R il . ’ )
' ' Mortars--This material comes in two main types: f]oor ‘and wall mixtures. They
are both ‘designed to prOV1de a 1eve] 1ntered1ate surface on to which the tile is .

bonqed ) .. . . . .

Mastics--The materials used to provide adhesion. between t1]e "and sub surﬁa;e.
.Mastics are formulated in a wide variety e; types to prov1de ;pec1f1c propert1es
for d1ffeyent applications and/or tiles being used. There are six major types of

< mastic:

.~ 4. wall mastic . ' ,
L. 2. floor mastic
‘ 3. thinset mastic ' ’ . Co
4. expoxy mortar -~ ' : ' -
. 5, acry]1c thinset '

s

" 6. latex mortar ' . . ,

,§ea1ers--designed to protect tﬁe tile's surface once it is set. Sealers fall into
six major categories: ’
1. "wax _
2. acrylics - : .
. 3. Tlatex A .. .
4. solvent ‘base
5. silicone ' ' : ) C

-

6. emulsion , . .
e . ‘ ' . \ .
Sealers are-an optional material in most tilesetting projects. Unless they are

applied ‘correctly they cah cause appearance and structura] aimage. Many. contractors

avo1d using sealers at any time. - foe N g . o

‘ ) Screeds--Genera]ly a wood 1att1ce conf1gurat1on that is used to prov1de a 1eve11ng
7 ‘ ,gmde when app]ymg mortars. . o v
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0 SElf
Assessment

. 7 v

Answer the following questiOné.

. - R -

.

? .
1. ->What is the least common base material for plaster,today? 3
hd . ‘; ".'

- - .

Name®at Teast 3 types of manufactured’b]aster pﬁoduéts;‘

€ -
-
.
.

k. ] ‘a . ¢
Mane' at least 2 types of admixtures’ for plaster..

H
\

N

s

Is Keenes cement actually cement?

‘4

’

Concrete has high fénsi1e/compressive strength. Q(Circlé‘the correct answer.)

» -

. . ,
hd £
= N

At what po1nt does aggregate for concrete change from.be1ng graded fine to .
being.yraded coarsé? RVA VAN VA S VLS in. diameter. (Circle the
éorreei;answer.) ’ )

.,
. ‘s - . .
. . .

How many major categories of additivés for concrete are thene?°

.
-
v

How d¢ air-entraining agents improve concrete?

.
7
.

» . . . P
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Aol Tox Provided by ERIC
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a g . - . pps » . . .
© % - 10." Whyisstone more difficult to use in masonry work? ) .
o '!. ._“ | ' . . o . . . ' ) ; . N
! '-‘ - . * \ - . . , . . . ~—
A : B - .. R .
* s‘“ - N - - A’
h . . ’ Lor L . . : ’ ) . .
- 11. What is mortar used for in bricklaying? . ) v - -
. . ) . - ‘ ' ' s
s . . . . "‘ . '\ - R R " .

1' - . . q
) : A ' . ' Seoas
12. What are the six major categories of tile setting materials? . .
. - : NN "
. .;“ ~ X c e
- - v . . -, ‘ .. « *
. , . . . A} ’
\13.  Are grouts used to provide adhesion between subsurface and tiles? . .
. . ) . ¢ ‘ . ' -
. ' - . ' . ‘ * ’ ’
; v E ) ‘i * . . BEEERE “ Tl , - : e ..
Lo L AL ﬁ P Y - ’ D : i " ot - " , . .
A Sl ST Tl - - g . . e emman




.o Self Hssessment T
Hnswers S

. 1. wood lath : :
. a . L. . . - - R (/
» , , . . © ’. N . ¢ " . }
. ‘2. any three: . neat gypsum, gauging plaster, molding plaster, keenes cement, . _ °
wood fibered gypsum, finishing limes, aqmixtd%eé.‘ . - :

4

-
!

3. any two: settiné agents, bonding agepts, fire-retardant agents.

v » : ' . . v
4.. no | ' C 9 .
: - . ‘ . ] X . .
5.% compressive .t ‘9. N
- \ ‘ AN
« . . 4 . . . \
6. ]/4: - - . M ) v »\///Q
7. 5 : ) .o
. . ‘ s v >
. ! . - ‘ )
8. improves freeze-thaw characteristics. . - : .
: o ' . .
© ' 9% Units come with dimensions in 4" multiples. , ' \
N . |/’~ . - ‘ .
, 10. Its regular shape takegfmore time to lay. ) L T
‘;4" N W2 ’ . -
11. primary bonding material between masonry units ) .
3 .
o . *

‘ [ . . -
{?. tiles, grout, mortars, mastics, sealers, screed

, . - _ S
\ 13. no - / ‘

7/
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o_-Post e
Assessment ~

Answer the following questions izlthe,sbaces provided. col .
1. Name the 5 types of base-matérial for plaster.’ ° )
* 2. Name two properties that lime gives to plaster. e
. ' |
3. What function do aggregates perform in plaster? .
. : . . \ .
\ ’ ’ ‘ ' M [} ' .
¢ whies . « -
4. Why is it called gauging plaster? ,
\\ ‘ ° ( - ° Q
~. . AN . .
v ® - ’ ’ v
. ~_-What functionido aggregates perform in concrete? s
. ~ Q -
~ . P ] '. . .
{ ) : . .
) 6. Name at least 2 types of cpncrete additives. - i ' e
) . y . 7 a "e ’ ’ - L :j
« ~§ ’g«u- Y ; ) ~ ‘:.‘f
. . . . ,.é o
’ 7. ‘Name“tha?4 E%&gr categoriegspf masonry units. w ot .
. . e . ‘ .
. { °
. , .
[y L ?
8. Are concrete blocks all solid?
L. . )
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. " . 9. 4#hat are at least 4 of the characteristics mortar must:present in order to ~ '
N - . . . . .t LN - * .
.‘ . be satisfactory? P . . ) .

. ' i . ) s ' ‘ \
10. -What function do mortars- perform in tile setting? .

. 5
4 - .
. Al P
* .

- 11

What iégthe primary i

unction of tile sealers? .

3 . s N . - “ -~
("T' " | J,
» . . ’ N . L B ., . 4«»@
12. What are-screeds used for inm tile setting? . !
. )
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Post Hssessment Answers

1. gypsum board lath, metal lath, welded or woven wire paper base, masonr& bases,

‘.

wood lath D . . ' .,

T

PN 2. plasticity, retard drying o ' o //>{
) R P * N

s

‘ , . 1 c .
3. provide bulk and, increase coverage may provide texturing properties -

&

-3

4, Because it is formulated to allow you to, "gauge" or determ1ne the p]aster s
rate of setting. .

.' ‘ 5., Provide bulk
6. any two: coloring agents, air entraining agents, hérdehjng agents, setting .
agents, curing agents ' :

b -

7. brick, hotlow clay tile, btocks, stone  _ - .

¢ . € - JR

- . LV ’ .
L]
o » .

9. any four: workability, water retentivity, consistant rate of hardening, bond,

- durability, strength, appearance

.
-

t M -

R 70. 1leveling of sub-surface . ' -
o ) . )

’ | 11. to protect tile surface = ' . L. {;~u"'
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