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: The military-develo curriculum materials in this oourse
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CHAPTER 10 | -

FOUNDAT!ON CONSTRUCTION AND LR
FLOOR AND WALL FRAMING . .

The two major pasts of a building are (1) the "4
foundation, and (2)the part above the foundatien, . f
which is called the SUPERSTRUCTURE. A . k

« FRAME building is one in which the skeleton of ' . e - "
the superstructure consists of a framework of =~ - : _ £ | - ¢ )

woodet{ structural members. This framework ‘ N T IAFTER PLATE COUBLE) - L
is called the FRAMING of the building,  and the § ' “ L o

® framing is subdivided into FLCOR FRAMING, 7 - A

WALL FRAMING, and ROOF FRAMING. Floor. - :  w ; . ‘

' framing consists for the most part of horizontal | o MOFLOORSOLERLATE -
. members called JOISTS. wall framing for the ! x ’

most part of vertical members called STUDS, | A T NEr £

and roof framing for the most part of inclined | o ricca H0uST 2t |

.

members called RAFTERS. .
In the days when lumber and labor were : , >
plentiful and nails were scarce, it was the cus~ 57 Ft&?"ﬁ PLATE (oOUBLE) .
fom to use large-dimension timbers ("4-by," C . m.‘,i . ,
"§-by," "8-by," ete.) for framing members, W 157 FLoOR sTLD :
and to join members together with mortise- T : B T
© and-tenoff joints, fastened with wooden pins. As : . IST FLOOR SOLE POATE
* Jlumber and labor became more expensive, as :
azils became cheaper.and as the machinery for / | >
- cufting lumber to smaller dimensions became IST FLOOR JOIST gl Py ¥ -‘f//’jr ‘
- more highly developed, the large-timber method /
ot framing (cailed FULL framing) gradually .
"went out of use, Newer methods, in which the it
framing members consist of small-dimengion r
© jumber (usually "2-by") fastened together with @
nails, are noy used. » ‘ _ B
& Of the newer framing methods, the most ’r .“’. *:!‘ ) e
common is- PLATFORM ' FRAMING (also called IR :
W"\\I’ES’I‘ERN’ and STORY-BY-STORY FRAMING).
In platform framing there are separate studs

" for each floor, anchored on SOLE PLATES laid ’ {:, R *: ’
mthesubﬂoormg.asshominﬁmeimi be 0t 7%

Figure 10-1. -Platform—frame wall section.
-according to their use, the &

bearing capacity of soil, and the type of -

material available. material may be cut WALL {oundations are buiit solid, the waiis
‘stone, rock, brick, concxete, tile, or wood, de- - of the building being of continuous heavv con-
pending upoﬁ’ the weight which the fomdatim is struction for their total length. Solid walls are
to support, Foun s may be classified as , uscd when there are heavy loads to be carried .
wall or column {pier) foundations, or where the earth has low supporting strength.
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A3 2 3 g

These walls may be made of .concrete, rock,
brick, or cut stone, with a footing at the bottom
(fig. 10-2). The rule of thumb for determining
the width or -depth of a footing for a foundation
is as follows: Width = 2 times thickness of wall;
thickness of footing = same as thickness of the
wall, This rule of thumb is illustrated in figure
10-3,  For complete information regarding the
construction of concrete forms, see chapter 6,

- | f

Because of the time, labor, and matertal required,

to build jt, this type of wall will be used only
when other types cannotbe used. Steel rod reia-
forcements should be usedin all concrete walls.

STUDS -

, “ /\ NATURAL GRADE/- .
. ! }A FOUNDATION
. 3

i g
-

wALL

MUDSILL
N — ! _

: . 133.348
Figure 10-2.—Foundation walls,

Rubble stone masonry is used for walls both
above and below ground and for bridge abut-
ments. It ig used when form lumber or masonry
uanits are not available. Rubble masonry may
be laid up with ur without mortar; if strength
and stability are desired, mortar must be used.

Coursed rubble is assembled of roughly
squared stones in such 2 manner as to produce
“approximately continuous horizontal bed joints.
For complete information regarding the use of
_rubble materizls in masonry, see chapter 7.

Random rubble is the crudest of all types of
stonework. Little aftention is paid to laying the
stone in courses. Each layer must contain
~ bonding stones that extend through the wall,

This produces a wal] that is well tied together.

285

wawALL TRICKNESS

!

J 133.348
Figure 10-3,—Dimensions of masonry
. wall footings.
?

COLUMN or PIER foundations save time and
labor. They may be ¢onstructed from masonry
or wood, The piers or columns are spaced ac-~
cording to the weight to be carried. In most
cases, the spacing is from 6 to 10 feet. Figure
10-4 shows the different types of piers with
different types of {doting. Wood piers are gen-
erally used since they are installed with the
least time and labor, Where wood piers are
used, braces are necessary (fig. 10-5).

SILL FRAMING

The work {nvolved in sill construction is a
very important one for the Builder. The founau-
tion wall is the support updn whick all structure
rests. The sill {8 the foundation on which ail
framing strugture rests and it is the real point
of departure for actual building and joinery ac-
tivities.
frame to be set in place. They rest either di-

‘rectly on the foundation piers or on the ground,

and may extend all around the building; they are
joined at the corners and splicéd when neces-
sary. Figure 10-8 shows some common types
of sills. The type used depends upon the gen-
eral type of construction used in the frame.

BOX sills are used often with the very com-~
mon style platform framing, either with or
without the sill plate. In this type of sill, the
part that lies on the foundation wall or ground
is- called the sill plate. The sill is laid edge-
wise on the outside edge of the sill plate,

9

The sills are the first part of the’

5
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Figure 10~4.—Column and piers.

There are two types of T-SILL construction;
one commeonly used in the South, or in dry,
warm climates, and one commonly used in the
East or less warm climates. Their construc-
tion is similar except that in the case of the
Ezstern T-sill the joists are natled directly to
the studs, as well as to the sills, and headers
are used between the floor joists,

The sill shown in the lower portion of figure
10-8 is generally used in braced-framing con-
struction. The floor joists are notched out and
nailed directly to the sill and studs.

Where built-up sills are used the joints are
staggered (fig. 10-7). The corner joints are
made as shown in figure 10-7. -

If plers are used in the foundation, heavier
8tils are used. These silis are of single heavy
timbers or are built up of two or more pieces
of timber. Where heavy timber or built-up type
sills are used, the joints should occur over
piers. The size of the sill depends upon the
load to be carried and upon the spacing of the
piers. The sill plates are laid directly on
graded earth or on piers, Where earth floors
are used, the studs are nailed directly to the
sill plate. '

 umns,
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FLOOR FRAMING

The floors of a {rame bnﬂding'm sup‘pcrted‘
on a series of JOISTS. Depending upon the

length of the SPAN (distance between the end-
supports of the joists) and the expected size of
the combined live and dead load on the floor,
joists may run anywhere from 2x 4¢t0 3 x 10 in
size, The usual joist size for most ordinary
frame construction is 2 x 10. The outside-~wall
ends of first-floor joists are toenailed to the
sill, :

In platform framing the outside-wall ends of

upper-floor joists are anchored on the lower

floor top plates. In most cases they butt against, -
and are nailed to, a HEADER JOIST, set flush .

with' the outer edge of the plate. This wiil
amount to a repeat of the box-sill framing ar-
rangement used on the first floor,

FRAMING JOISTS TO GIRDERS

The distance between an opposing pair of
outside walls is often too great tobe spamne: by
a single joist. When two or more joists are re-
quired to cover the span, intermediate support
for the inboard joist-ends is provided by one or
more girders. First-floor girders are sup-
ported on piers or on basement columns; upper
floor girders are supported on lower-floor col-
Girders may consist of wood, either
solid or LAMINATED (built up of several wooden
members spiked or bolted together), or they
may consist of steel beams, .

Figure 10-8 shows three common methods
of framing inside ends of joists to wooden gird-
ers, Inview A, figure 10-8, the joist ends are
lapped on and toenailed tothe girder, and spiked
to each other. In view B, figure 10-8, the joist
ends are notched so as to bear partly on the
girder and partly on a LEDGER PLATE nailed
to the side of the girder. Again the joists are
toenailed to the girder and spiked to each other.
Specifications usually require that joists not be
notched to more than one-third of their depths.
The JOIST HANGER (also called a STIRRUP)
shown in view C, figure 10-8 is used when the
nature of the construction requires that the up-
per and lower edges of the joists come flush
with the top and bottom of the girder.

There are several ways of {raming joists to
a steel girder, One is by the use of joist hang-
ers similar to those mentioned in the last sec-
tion. Inthe absence of hangers, provision for
nailing the joist ends can be made 2s shown in

1n
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Figure 10-5.—Bracad piem, sills, girders, and joist construction,

figure 10-8. In view A. figure 10-8, the joist
ends are lapped on and toemailed to a 2 x 4,
which is itself bolted to the upper FLANGE of
an ]-BEAM girder. The joists are aiso spiked
to each other. In view B, figure 10-9, the ends
of the joist are shaped to fit around the upper
flange. The ends are butted to each other and
* each end is anchored on, and toenatled tog a
2 x ¢ which is bolted to the WEB (vertical part)
girder. The joist ends must be

to leave an allowance of about $/8 in, (for
2 x 10 joists) above the top of the girder, as
shown.: This is a SHRINKAGE ALLOWANCE,
s0 called because it allows the wood to shrink
without causing the joiBt ends to split on the
girder flange, :

FRAMING AROUND
FLOOR OPENINCS

Where a f{loor opening occurs (such as a
stairway opening), the parts of the common’
joists which would extend across if there were
no opening must be cut away. The segments
remaining on either side of the opening are
called CRIPPLE or TAIL joists. The wall-
opening ends of cripples are framed against

HEADERS as shown in figure 10-10, Specifica-
tions usually require that headers be doubled—
sometimes tripled. '

Headers are framed between the full-length
joists which lie on either side of the floor open-
ing. These joists are called TRIMMERS, and
they, too, are usually doubled or tripled. Head-
ers up to 6 ft in length are fastened with 20-
penny nails, driven through the trimmers into
the ends of the headers. Headers more than 6
ft in length should be fastened withjoint hangers,

FLOOR FRAMING UNDER PARTITION

A PARTITION is a wall other than one of the
outside walls of the structure. An upper-story
partition is not always supported by a partition
located directly under it on the story below.,
When it is not, the floor must be strengthened
to carry the load of the partition, For a parti-
tion running par-aliel {o the lines of the joists,
strengthening is accomplished by doubling the
joist under the partition (fig. 10~11). :

The joist is doubled by nailing two joists t
a series of SOLID BRIDGES, usually placed
from 14 to 20 in, O.C. The bridges must sepa-
rate the joists by the width of the partition sole

287

i '

P



SUILDER 3 & 2

X

SUBFLOOR
SOLE )
& x4 PLATE oSt ORAFT-STOP NEADER
: ¢ ‘{" . STuDS
U [ sy g ST
il o , SOLE
oS -~ FRESH ~PLaTE

P |

il @ N “MORTAR S

TR PISESE:

RN ' k R }‘{ by

N7 ANCHOR BOLY ShLPLATE N
W CONCRE "€
BRICK BEAM FiLL FOUNBAT ON

SHLL
\

MJ’!ESC’

-~

133.352
Figure 10-6.—Tvpes of siiis,

piate, to ensure that the upper edges of the
joists will be available as nailing surfaces for
the finish flooring. Sole plate stock, cu: in
lengths equal to the depth of the joist, is the
best material to use for the bridging.

For a partitton which runs across rather
than parallel to the joists, every other joist in
the fluor {or every joist, if so specified) is
doubled in the same manner.

BRIDGING

The system of bracing the joists to each
other is called BRIDGING. The chief purpose
of bridging is to hold the joists plumb and in
correct alignment, but bridying also serves to

®

. .. 133.383
Figure 10-7 —Sill iabrication.

distribute part of a concentrated heavy load
(such as the weight of a plano) over several
joists next to those directly under the load.
There are two types of bridging: CROSS
bridging (view A, fig. 10-12) and SOLID bridging

(view B, lig. 10-12), Cross bridging consists of .
pairs of STRUTS (common sizes of strut stock =

are 1 x3,1x4,2x2, and 2 x 4), set diagonally
between the joists. Solid bridging consists of
pieces of joist-size stock set at right angles to
the loists and can be staggered for easier in-
stallation,

Since cross bridging {8 tore effective than
Solid bridging, cross bridging ig the type most
frequently used in modern construction, For
joist spans-of ordinary length, specifications
usually require a row of cross bridgipg for
every 5 to 8 ft of span. For unusually long
Spans, the maximum distance between rows of
bridging is about 6 ft. :

The required length of a cross-~bridging strut
and the required angle of cut for the ends may
be figured as follows: select a piece of board
equal in width to the ACTUAL depth of a joist,
and 4 or 5 in. longer than Me specified spacing
of joists O.C. Square two lines across the
boprd, separated from each other by 2 distance
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Figure 10-8.—Methods of framing joists to wooden girders.
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Figure 10-8.—Methods of framing joists to steel girders.
between the two joists., These two lines repre-~ First, edge-butt a length of 2x4toa length

i+ sent the opposing faces of two adjacent joists. of 2 x 6, as shown in the second and third views
Next, sketch in the edge outline of one of the ‘of figure 10-14. Then set the {raming square

struts, as shown in figure 10-13, using the AC- on the layout as shown in the first view, with a
TUAL thickness of the m=~terial. The measured convenient figure on the tongue intersected by
length of this outline is the -equired length of a the lower end of the strut outline. Note the
gtrut. To cut struts to this length and te :he figure that the outling intersects on the blade,
correct end-angle, proceed to make a miter . ux as indicated. Set the framing square to this

- a8 follows: cut on the upper edge of the 2 x 6, as shown in
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Figure 10-10.—Framing around floor opening.

the second wview, and draw a line along the
tongue, !

A Rerf sawed square from this line will guide
the saw at the correct angle for making the end
cuts, Measure off from the kerf the length of a
strut, and nail a stop block to the miter box at

-——PARTITION

this point, as shown in the third view. Struts
may now be sawed t5 _orrect length and correct
angle by placing the strut stock on edge in the
miter box with the end against the stop block.

The. bridging is installedafter the joists have
been set in place, but before the subfloor is laid.
At this time only the upper ends of the struts
are nailed. The nailing of the lower ends is
postponed until after the joists have adjusted to
the weight of the subflooring. *

SUBFLOORING |

7

Since the subflooring helps to hold the joists

. plumb and rigid, it is considered tc be a struc-
tural element- and therefore a part of the fram-
ing. The specifications usually refer to the
subflooring in language similar to the following:

Subfloors. Joists shall be floored with No. 3

common 6-in, sheathing, laid close and straight
for diagonal] and double-nailed at each joist
crossing.

Unless otherwise specified, lumber for sub-

« flooring is usually square-edged. Unless boards .

"are END-MATCHED (shaped on the ends to

$STUD

N PARTITION

T GOLE PLATE

o -

—_— e L E —_—— PR
e S
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I =
N T
b7 —— OIST e
JOIST s < e

s
o~

s e BRIDGING =
———
wiDTH OF BRIDGING

SAME AS WIDTK OF
PARTITION SOLE PLATE

133.94

Figure 10-11.—~Method of doubling joist under partition.
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45.440
Figure 10-12.~Cross bridging and
- solid bridging.

form tongue-and-groove end joints), they must
be cut so as to bring end joints over joists.

Wood flooring expands considerably when it
is wetted, and the subflooring may be wetted
repeatedly during construction operations. If
the flooring were laid so as to butt against the

¢
/

/

inner faces of studs (for example), expansion of .

the subflooring could push the studs out of line,
Besides the marginal expansion space, a space
of about 1/2 in. should be left between boards
at intervals of about 6 ft across the floor.
Straight-laid subflooring is laid at a 80°
angle to the lines of the joists; diagonal-laid
subflooring at a 45° angle. To ensure that the
lines of end joints will be paralle} to the lines
of the joists, straight-laid boards must be cut

301

off square, and diagonal-laid boards mitered
to 45°,

Straight-laid subflocring is started at a wall
line; diagonal-laid subflooring at a corner. The
first board laid is called the STARTER BOARD.
The starter board for diagonal-laid subflooring
is a small piece shaped like a 45° triangle. -

"Subfloporing is nailed down with two 8-penny
nails at each joist crossing—with 4 nails (2 in
each board) at every crossing where an end
joint between boards occurs, = -

WALL FRAMING

Wall framing (fig. 10-15) is compesed of
regular studs, diagonal bracing, cripples, trim-
mers, headers, and fire blocks and is supported
by the floor sole plate. The vertical members
of the wall framing are the studs, which support

Jthe top plates and all of the weight of the upper
part of the building or everything above the top
plateline. They provide the framework to which
the wall sheathing is nailed on the outside and
which supports the lath, plaster, and insulation
on the inside, ' '

Walls and partitions which are clasged as
framed constructions are composed of struc-
tural elements (fig. 10-16) are usually closely
spaced, slender, vertical members called studs,
These are arranged in a row with their ends
bearing on a long horizontal member cailed a
bottom plate or sole plate,and their tops_capped
with another plate, called a top plate. Double
top plates are used in tearing walls and parti-
tions. The bearing strength of stud walls is
determined by the strength of the studs.

CORNER POSTS

The studs used at the cormers of the frame
construction are usually built up {rom three or
more ordinary studs to provide greater strength.
These built up assemblies aré corner-partition-
posts. After the sill and first-floor joists are
in place, the sub-tfloor is placed to give a sur-
face upon which to work, The corner posts are
set up, piumbed, and temporarily braced. The
corner posts may be made in several different
ways (fig. 10-17).

A corner post may consist of a 4 by 6 with a
2 by 4 nailed on the board side, flush with
one edge. This type corner is for a 4-inch
wall. Where walls are thicker, heavier tim-
ber is used,

b~
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A 4 by 4 may be used with a 2 by 4 nailed to
two of the adjoining sides.

Two 2 by 4's may. be nailed together with
blocks between and a 2 by 4 flush with one
edge.

A 2 by 4 may be nailed to the edge of another
2 by 4, the edge of cne flush with the side of
the other, This type is used extensively
where no inside finish is required,

Whenever a partition meets an outside wall,
a stud wide enough to extend beyond the parti-
tion on both sides is used; this affords a solid
nailing base for the inside wall finish. This
type of stud is calied a2 T-POST and is made in
sevex;al different ways (fig. 10-18).

A 2 by 4 may be nailed and centered on the
face side of a 4 by 6.

A 2 by 4 may be nailec and centered on two
4 by 4's nailed together. '

Two 2°by 4's may be nailed together with a
block between them and a 2 by 4 centered on
the wide side,

A 2 by 4 may be nailed and centered on the
face side of a 2 by 6, with a horizontal bridg-
ing nailed behind them to give support and
stiffness.

Where a partition is finished on one side
only, the PARTITION POST used consists of a
simple stud, set in the outside wall, in line with

- maining or ‘intermediate studs are laid
the sole plates by measuring from one
0
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LENGTNOF STRUT

133.95

STUDS

After the poets, plates, and braccs are in
place,thestudsare‘pl“edandgaﬁedwﬁhtwo—
16- or 20-penny nails through the top plate.
Before the studs are set in piace, the window
and door openings are laid out. Then the re-
out on
corner
the distances the studs are ¢ set -apart.
Studs are normally spaced 12,16, and 24 inches
on centers, depending upon the type of butiding _
and&etypeofmxtsideandinaide_mush. Where
vertical siding is used, studs ‘are set wider
apart since the hmoxétgirtsbetweenthem
afford nailing surface. ]

When it is desirable to double the post of the
door opening, first place the outside studs into
position and nail them securely. Then cut short

16
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Figure 10-14.—Making a miter box for
cutting cross-bridging struts.

studs, or FILLER STUDS, the size of the open-~
ing, and nail these to the inside face of the out-
side studs as shown in figure 10-15% In making
a window opening, 2 bottom header must be
framed; this header is either single or double.
When it is doubled, he bottom piece is nailed
to the opening studs at the proper height and the
top piece of the bottom header is nailed into
piace flush with the bottom section. The door
header is framed as shown in figure 10-15. The
filler stud rests on the sole at tie bottom.

TOP PLATE AND SOLE PLATE

The top plate serves two purposes—to tie
the studding together at-the top and form a fin-
ish for the walls; and.to furnish a support for
 the lower ends of the rafters (fig. 10~15), The
top plate serves as a connecting link between
the wall and the roof, just as the sills and

Chapter, 10— FOUNDATION CONSTRUCTION AND FLOOR AND WALL

-braces are nailed into place, the t

girders are connecting links between the floors
and the walls. The -plate is made up of one or
two pieces of timber of the sarme size as the
studs. (In cases where the -studs at the enda of
the building extend to the rafters, no plate is
used at the end of the building.) When it is used
on top of partition walls, it is sometimes called
the cap. Where the plate is doubled, the first
plate or bottom sectios is nailec with 16~ or
20-penny naiis to the" top of the corner posts
and to the studs the connection at the cordier is
made as .shown in 1, figure 10-20. After the
single plate.is nailed'securely and -the corner
part of the
plate is then 'nailed to the bottom section by
means of 16~ or 20-penny nails either over € h
stud, or spaced with two nails every 2 feet.

 edges of the top section should be flush w'ith*

the bottom section and the corner joints lappeg
as shown in 1 and 2, figure i0—20

All partition walls and ‘putside walls are
finished either with a 2 by 4 or with-a piece of
timber correspontling to the thickness of the
wall; this :imlfer is 13.19 honzontally on the
~ floor or joists. | It carries the bottom end of the
studs (fig. 10-1]). This 2 by 4, ortimber, is
called the "sole" or ''sole plate.” The sole
should be nailed with two 16- br 20-penny nails

_.at each joist that it crosses. If it is aid length-
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'wise on top of a girder or joist, it shcxxid be
ith two naxis every 2 feet

&

““’&./

a building. These walls in most
ed as part of the building., In
cases where flgors are to be installed after the
outside of the ding is completed, the parti-
tion walls are left unframed. There are two
types of partition walls: the bearing, and the
nonbearing types. The bearing type supports
ceiling joists. The nonbearing type supports
only itself. This type may be put in at any time
after the other framework is installed. Only
one cap or plate is used. A sole plate should be
used in every case, as it helps to distribute the
load over a larger area. Partition walls are
framed in the same manner as outside walls,
and door openings are framed as outside open-
ings. Where there are corners or where one
partition wall joins another, corner posts or
T-posts are used as in the outside walls; these
posts provide nailing surfaces for the inside
wali finish. Partition walls in a one-story
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Figure 10-15.—~Typical wall frame details.

building may or may not-extend to the roof. The
top of the studs has a plate when the wall does
not extend to the roof; but when the wall extends
to the rocf, the studs are joined t6 the rafters.

BRACES

Bracing stiffens framed construction and

helps it to resist winds, storm, twist, or strain

stemming from any cause. Good bracing keeps
comers square and plumb and prevents warping,
sagging, and shifts resulting from lateral forces
that would otherwise tend to distort the frame
. and cause badly fitting doors and windows and
* the cracking of plaster. re are three com-
monly used methods of brdcing frame struc-
tures.

kY

[
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Let-in bracing (1, 4g.10-21). Let-inbracing
is set into the edges of studs so as to be flush
with the surface. The studs are always cut to
let in the bigces) the braces are never cut.
Usually 1 by 4's or 1 by. 6's are used, set diag~
onally from top plates to sole piates.

Cut~-in bracing (2, fig. 10-21). Cut-inbracing
is toenailed hetne’gm. It usually consists
of 2 by 4's cut at angle to permit toenailing,
inserted in diagonal progression between studs
running up and down from corner posts to sill

or plates, - e
Diagong hing (3, fig. 10-21)., The type
v : is sheathing
applied diagonally,

Each board acts as a brace
of the wall, If plywood sheathing 5/8-inch thick

"y
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Figure 10-17.—Corner post construction.~ : ' , ’
of the stll is usaally set back fromr the edge of
FRAMING LAYOUT AND ERECTION the foundation A distance equal'tp the thickness
" of the sheathing. When this is the case; the
Framing LAYOUT consists principally of length of sill stock red to cover a. ’ on-
laying out the wvarious framing members for reqyl
utting to correct lengths, and marking the of foundation wall {8 equal to the length of the
c t locations of members on other mem- walf section minus twice the amount of the
bers to which they are to be joined. . To ma.ke up thfg length ym should select £
lengths of sill, stock which will most conven-
SILL LAYOUT -~ viéntly and ecdnomically make up the total re-
The sill is normally the first member to be quired length. Suppose, for example, that the
irid out. As indicated in figure 10~1, tha edge section of wail calls for 33 1% of 2 x 8 sill stock
. f ’
305 - - B *
£

! Q)

D‘ ’



e

......

133.358

'Figure IOsXQ.—ParﬁtiQn posts.

and you have 2 x 8 available in 18-ft, 16-£t,
14-R, and 6-ft lengths. You could seiect two
18-t pieces and cut 3 f§ off one of them, or you
could select two 14-ft pieces and a 6-~ft piece
and cut a foot off the 6-ft piece.. In the first
instance, however, you would have 3 ft of waste,
while in the second you would have two joints in

the sill. To minimize both waste and the nim- -

ber of joints, you should select one 18-f and

-one 16-ft piece and cut & foot off one of them.

> Once the required length has been made up,

the next step is to lay out the locations of the*

boit holes as follows: piace each piece of sill
stock on the foundation, inboard of the bolts,
but otherwise in exactly the position it is to

occupy, a.(nd square a line across the stock from .

2

Y

" DOUNLE PLATE

SINGLE PLATE

)
CORNER POST/ |

®

Figure 10-20

@
133.359
.~Plate construction. -
the center of each bolt. To lay out the bolt-hole
center on each of these lines, measure the dis-
tance from the cefiter OF EACH BOLT to-the
- outer edgeof the foundaticn; subtract the amount
of the sill ‘set-back from this distance, and lay
-off the remainder ON THE CORRESPONDING. .
BOLT LINE, measuring from what is to be the
outer edge of the sili.

The regson you must lay out each boilt hole
separately is that the bolts 'may be set at
slightly varying distances f{rom the edge of the
foundation and from each other. <

SILL PLACEMENT

. Borg the boit holes with an auger bit 1/8 in.
larger in diameter than the boit diameter,. to
allow for making slight adjustments in the loca-
tion of the sill, When all the holes have been
bored, try the stock for the whole section on.
the bolts for a fit. If the fit is satisfactory, re-
' move the pieces of stock and place a thin layer
of mortar on top of the foundation. Replace the
pieces and check the whole sill for line and
level,” Place smail wedges, if necessary, to hoid
pieces level until the mortar sets. Then place
the washers on the bolts, screw on the nuts, and,
bolt the sill down.

JOIST LAYOUT
", A COMMON JOIST is a full-length joist, as
distinguished from a cripple joist. The best

way to lay out common joists for cutting is to
figure the correét length of a common joist,

306 2“
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cut a piece of stock to thHis length, notch for
identification, and use the piece as'a PATTERN
from which to cut the other commaon joists. The
best way to lay out cripples for cutting is to
postpone the cripple layout until dfter the fisad-
ers have been placed: then measure the spaces
which are tobe spanned By&he cxipples.

In platform framing, the outer ends of the
joists usually butt-against a header joist which
is set flush with the-outer edge of the sill. In
this case the length of~a wall-to-wall common
joistf will be the distance between the outer

. edges of the sills, minus twice the thickness of

a header joist. , N~

The length of common joist required to cover
Tydven span betweén an
girder varies
framing and aiso.with the manner in which the
joists are framed to the girder.
common joist required to cover a given S$pan
between two girders varies with the manner in

* which the joists are framed to the girdess.
Joists which lap.a girder with full bearing .

(meaning joists which extend all the way across

“the top of the girder) must obviously be {Qggsxf

than joists vthich butt each dther on the topof a
girder. " Joists in hangers, which butt agat%
the sides of a girder, are_ ghorter than jois

which butt each other on top bf a girder.

{ The whole floor-framing situation, then;

" must be studied closely before a common jojst

pattern”is cut. Whenever possible, the cutting-
of a pattern should be delayed untfl the silis,
headers, and other supporting or abutting mem- |

bers are erected.. ‘The jaist length can then be”

determined by measurements taken on the ac-
tual structure. Whenever possible, too, the
common joist pattern Should be tried on the ac-
tua’ structure far a fit before anpy joists are
cut from it. A

JOIST LOCATION LAYOUT

The location of a joist end is snarked on a

| sill or a header joist by squaring a line across.

and drawing an X alongsideit. The X indlcates
the side of the line on which the joist end-section
is to be placed. :

The location of one of the outside joists is
marked firsgt, and the locations of the others
are then measured off {rom this one in accord-
ance with the specified spacing of joists O.C.

Figure 10-22 shows the method of laying} out
joist locations on the header joists in a platform-
frame box sill, in which the headers and outside

- ) 308

3

! side wall and a "
h the .character of the wpll ,

THe .length of

~the span.

joists come flusin with the outer edges of the’
sill., ) '
Before you start laying out the jbist loca-
tions you should study the floor framing plan to
learn the locations of any double trimmers
around floor openings. Locations of double
trimmers are marked with two lines and two
X's. The iocaﬁﬂ’o{ cripples are marked the
same as the locations of common joists, but
with the word CRIP written in alongside.

JOIST ERECTION

The usual procedure for epecting joists is as
follows: if there are any header joists, these
joists are cut and erecte . first. As a general
rule, the length of a platform-frame header is
equal to the shortest distance between the outer
edges of the sills. Header joists are toenailed
to the sills with 16-penny nails spaced 18 in. O0.C,

As soon as a common joist pattern has been
laid out and cut as previously described, a
CUTTING PARTY starts cutting common joists,
Nseachjoistiscut, a 2-man CARRYING PARTY
carries it to its location and lays it flat across
A 2-man CONSTRUCTION PAW
{one man at each end of the span) erects the
outside joists first. Each of these is toenailed
down to the sill or plate with 16-penny . nails
spaced 16 in; O.C., ahd end-nailed through the’
headers with two 20—;?6“ naiis driven into
-each joist end. Incideptally, many joists have
a siight curve to them, and the convex edge of
a joist is called the CROWN. A joist should
always vk placed with the crown UP.

Next the joists lying between the" outside
joists are set on edge and the ends of each joist

. are toenailed down to the sill or plate with two
. 16-penny nails, one on each side of the joist,

Only the inner trimmer of each pair of trim- |
mers js grected at this time, and no cripples
are cut at this time. After all the commbon

~ jjoists, and the trimmers as mentioned, have

been set on edge and toenailed, the joists are
plumbed and temporarily braced as follows,

A temporary brace (usually a1l x 6) is laid
across the s of the joists at the center of the
span.. Thejouder ends of this brace are tacked
down to the outside joists with 8-penny nails,
driven onlypart-way in to allow for extracting
later when thé brace is removed. Beginning
with the joist next to an outside joist, the joists
are plumbed consecutively, and as each joist
is plumbed it is braced with an 8-penny nail,
driven through the(bmce into the joist.

eI
AN

*
: L€
t



BUILDER 3 & 2

138.108

Figure 10-23,~First step in framing-around {loor opening,

each end, driven through the trimmers into the
ends of the headers (fig. 10-25). Finally, the
outside trimmers are set in place and nailed to
the inside trimmers with 16-penny nails spaced
12 in. O.C., as shown in figure 10-26, :

As soon as enough common joists have been
erected, the installation of bridging begins.
Cross-bridging struts are natled (usually with
8-penny naiis) at the top ends only at this time.
Bottom. ends will be nziled-from below, after
the joists have adjusted themselves to the
weight of the subflooring. - Remember the joist
shouid be placed with the crown up, so that any
settlement under the weight of the flooring will
tend toward a level instead of toward a s9g,

After the bridging is installed, the subfloor-
ing is laid as previocusly described. In the
meantime, the layout and cutting of studs begins.

LAYING OUT STUDS FOR CUTTING

Before you can lay out any studs for cutting,
you must caiculate how long the studs must be.
The best way to do this is to lay out to full scale
. an a piece of stud stock certain data obtzined

310

from the wall sections and elevations, and then
use the pieas of stock as a pattern for cutting
Studs,

Next step is to lay out the segments of the
gabie-end studs wiich extend above the level of
the top of the rafter plate. In grder to do this,
you must calculate the COMMON DIFFERENCE
of gable-end studs as follows.

In figure 10-27 the line AC indicates the
rafter piate, and line AB
of the building. ‘Some-
where on the elevations you will find a small

and
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HEADER JOIST
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Figure 10-22.~Joist location layout—platform—frame box sill assembly
. with header joists.

A joist that butts agzinst a header is plumbed
by lining up the joist end with the perpendicular
location line on the header. When the joist is
in plumb position, it is nailed at the ends with
20-penny ngils, 2 to each end, driven through
the header into the joist.

After: all the common joists, plus the inside |
trimmers (if there are any), have been plumbed -

and braced, the {raming around '‘a floor opening
(1f there is one) is installed. Firstthe locations
of the headers are determined from a study of
- the floor framing plan. Next the length of a
header is determined by measurement of the
shortest distance between the insids {rimmers.
The four pieces of joist stock which will form
the double headers are then cut to correct
- length, after which the outside header of each

308

pair is set in place and f{astened to the inside
trimmers with 20-penny nails, three <o each
end, driven through the trimmers into the ends
of the headers as shown in figure 10-23,

Once the outside headers are in place, the
lengths of the ¢ripple joists can be determined
by simple meastrement. The crippies are ot
set in place, plumbed, fastened at the outer
ends like common joists, and fastened at the
floor-cpening ends with 20-penny nails, three
to each cripple, driven through the outside

headers into the ends of the crippies as shown -

in {igure 10-24.

Next the inside headers are set in place,
fastened to thé outside headers with 16-penny
najls spaced 6-in. O0.C., and fastened to the in-
side trimmem with 20-penny nails, three to

/5
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Figure 10-24.—Second step in framing around floor opening.

this triangle is the length of the line DE. From
theé roof triangle you know that the rise of a
" similar triangle with s run of 12 in. is 8 in, If
the rise of a right triangle with a run of 12 in.
is 8 in., the rise of a similar right triangle with
& run of 16 in. must be the value of x in the
- proportional equation 12:8::16:x, or 10 2/3 in.
The length of DE, therefore, is 102/3 in.
- Rounded off to the nearest 1/16 in., this is
- 10 11/16 in. The common difference may also
~ be found as follows. Multiply the cut of the
- roof, expressed as a fraction, by the spac-
ing of the studs, Assume a roof cut of 8 ir. and
- 12 in. and a stud spacing of 16 in, The common
- difference in the length of the gable stud is 18
in, x 8/12 in. = 10 2/3 in. Expressed as a for-
mula, stud spacing x cut of the roof = common
- difference. -

; If the rise of a right triangle for 16 in, of
~run i8 10 11 '16 in., the rise for twice as much
run, or 32 in,, must be twice as much, or 2 x
10 11/16 in.; the rise for three times as much
mn must be 3 x1011/18; and so on. This
means that, moving inboard from the rafter
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plates, each gable~end stud is 10 11/16 in,
longer than the preceding gable-end stud.

Knowing this, you can lay off the lengths of
the gable-end studs by laying off 10 11/16 in.
{(which is talied the COMMON DIFFERENCE of
gable-end studs) progressively for each stud,
from the shortest to the longest, in either side
of the end wall. The top end cut of the gable
stud is laid out by using the cut of the rcof and
marking on the rise side.. |

A pattern layout for platform-frame studs
is shown in {igure 10-28. Since the bottom of a
platform-frame stud.rests on the sole plate,
which in turn rests on the subflooring, you
should first lay off the vertical distance between

the finish floors, MINUS the thickness of the

sole plate, PLUS the thickness of the finish
floor. THs is distance 1 {n figure 10-28; laying
it off will give you the level of the upper f{inish
floor. Lay off back from this level the com~
bined thickness of the upper floor flooring, the
depth of an upper floor joist, and the thickness
of the top plate. You now have the length of a
stud, as shown in the figure.
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STUD LOCATION LAYOUT

Stud locations are marked on sole plates in
the same manner as joist locations. The sole
plate is marked first, as shown in figure 10-28,
Thege marks are then transferred to the cor-
responding top plate or rafter plate, by "match-
ing" the top plate or rafter plate against the
marked sole plate and squaring the marks
ACT0S8S\.

The studs around wall openings require spe-
cial treatment. First locate the center line of
the opening by examining the floor plan. Let's
say that the opening is a door, and that the plan
- shows that the center line of this door les 7 £t
5 in. {rom one of the building corners. Measure
this off and square a line across the sill or
plate at this point. Nextlook on the dvor sched-
ule and find the width of this door. Let's say
that it is Door A, and you find that Door A is
3 ft wide, Lay off one-half of this, or 1 ft 6 in.,
on either side of the center line and square
lines across,

e @
/ I-PENNY NAILS
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N
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Figure 10-25.—~Third step in framing around floor opening.

FRAMING ALLOWANCE

These lines mark the boundaries of the FIN-
ISHED door opening. The trimmer studs on
either side of the opening, however, must be
located at the boundaries of the ROUGH opening.
To get the width of the rough opening you add a
FRAMING ALLCOWANCE to the width of the
finished opening. First, the width of the rough
opening must exceed the width of the finished
opening by the combined thicknesses of the
SIDE JAMBS on the door, less the combined

-width of the rabbets if the door fits into'rabbets

cut in the side jambs.

Besides the allowance for the thicknaess of
the jambs, you must make an additional FRAM-
ING ALLOWANCE. As vou will see later, the
side jambs are wedged in place with wooden
wedges, driven between the jambs and the trim-~
mers, The usual wedging ailowance is 1/2 in.
on either side.

The width of the finished opening (which
is the same as the width of the dour) is the

26
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Figure 10-26. —Fourth step in framing around floor opening.

horizental distance between the side jambs.
The width of the rough opening is the same
horizontal distance, plus the combined width of
~the jambs, plus the combined width of the wedg-
ing aliowance.

Te locate the trimmers, then, lay off, on
either side of the center line, one-haif the
width of the door, plus the thickness of a side
- jamb (which should be measured on the actual
- stock), plus the wedging allowance (usually

- 1/2 in.). Mark the trimmer locations with the
word T . and postpone thé cutting of the
- trimmerg{ until after the header has been cut

. and set tn)place.
' The héader will be nailed between the first
two full-length studs lying outside the bounda-
~ries of the [inished opening. To locate the
- header at the right height you must add to the
Jeight of the door a framing allowance as fol-
Nows. You must make allowance for the thick-
~ negs of the head jamb, and also for the depth of
the SIDE JAMB LUGS. The side jamb lugs are
**e portions of the side jambs which extend
- above the head jamb dadoes. Since you will be

measuring from the top of the subflooring and
since the bettom of the door 'will have to clear
the [inish flooring, you must allow for the thick-
ness of the finish flooring. I there is to be :
threshold under the door, you must allow for
the thickness of the threshold. If there will be
no threshold, you must add s CLEARANCE
ALLOWANCE which will permit the door to
swing clear of any rugs or carpets, The usual
clearance allowance is 5/8 in., which is also
the usual thickness of-a threshold. ' If the car-

- peting is to be extra thick, the clearance allow-
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ance may have to be more than 5/8 in.

The framing allowance for a window opening
is calculated as follows: locate and mark the
window center line and lay off on either side of
the center line one-half the width of the window,
as obtained from the window schedule. This
wiil locate the limits of the f{inished window
opening. The top header and subsill header will
be set between the first two full-length studs
lying outside these limits. .

Further window-opening layout should be
postponed until the subsill header has been set

)

X
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Figure 10-27.-—~Caiculating common
difference of gable-end studs.

in place. The height of the subsill header is
obtained as follows: determine by examining
the appropriate elevation, the height of the top
of the window sill above the finish flooring.
Since you will be measuring from the subfloor-
ing, add the thickness of the finish flooring.
From this, subtract the thickness of the window
sill, plus the sill BEVEL ALLOWANCE, or
amount that the sill will be raised by tilting,
This is usually about 3/4". To sum up, the
height of the tap of the subsill header above the
finish flooring will be the vertical distance

_———— [

batween the top of the window sill and the top of
the finish floor, MINUS the thickness of the
window sill, the sill bevel allowance (usually
3/4 in, ),a-nd the thickness of the finish flooring.

The next step is to locate the top header at
the proper height. Onthe elevation you will find
the vertical distance betwe&n the finished first
floor line and the bottom of the window head
jamb. .Since you will measure this distance
from the top of the subfloor, add to it the thick-
ness of the finish floor, Next add the thickness
of the head jamb plus the depth of the window
side jamb lugs, which are similar to those ona
door. The total will be the vertical distance
between the top of the subfloor and the bottom
of the top header.

When you have located the level of the bettem
of the top header, check the whole layout as
follows. You know that the height of the rough
opening should be the height of the window (as
given on the schedule) plus the total framing
allowance. Calculate the iotal framing allow-
ance you have applied and add it to the window
heigit. The result should be the same as the
measured vertical distance between the top of

- the subsill header and the bottom “of the top

header. I it isn't, you have made 2 mistake
somewhere,

To locate the trimmers proceed as follows:
transfer the window center line to the subsill
header and lay off on either side of it one~half
the width of the window, as obtained from the
window schedule. For a window without sash

VERTICAL DiSTANCE BETWEEN FinviSk FL O0ORS -
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Figure 10-28.—Pattern layout for platform~{rame stugs.
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. Figure 10-29.—Stud location layout.

_pockets, add on either side a framing allowance
“consisting of the thickness of the side jamb plus
& wedging allowance of 1/2 in. If the window is
a double hung window with sash weights, add
- the thickness of the side jamb plus 2 in. for the
width of the sash pocket. These terms are ex-

plained in chapter 13, ¢
WALL FRAMING ERECTION

i The steps in erecting a frame wall are to

erect and plumb each of the corner posts as
follows. Set the post in exact position on the
~ plate, and toenail it down with 8-penny nails,
g to each stud in the comer post. Attach tem-
. porary braces at the top, and nail couple of
- short blocks to the subflooring at the approxi-
- mate points where the ends of the braces will
be fastened. Set nails in the floor ends of the
braces, ready to be driven into the blocks when
- the exact position of each end is {ound,

" While one man applies and reads the level,
Another man should be ready to nail the brace
~ tothe biock as soon as correct position is found.
- This man works the end of the brace back and
forth, on signal from*the man at the level, until
he gets the word that the bubble is centered.)
He then nails the end of the brace to the block.
When this procedure has been foilowed with
both braces, the' comer post will be plumb all
around,

315

Erection of the section of wall lying between
the corner posts may be either by the PIECE-
BY-PIECE method or by the SECTION method.
In the piece-by-piece method, the wall iserected
a piece at a time, meaning that each of the studs
is raised and toenailed in place separately,
after which the top plate or rafter plate is nailed
on. In the section method the entire wall sec-
tion, with the exception usually of the framing
around openings and the upper member of the
top plate or rafter plate, is assembled lying
flat on the subflooring. The section is then
heaved up into place and fastened at the top and
bottom., Nowadays the scction method is used
for almost all platform-frame walls.

The full-length studs are iaid out adjacent to
their location marks on thé sole plate. As pre-
viously mentioned, the lower member of the top
plate or rafter plate has already been matched
against the sole plate, and marked with the cor- .
responding stud locations, After the full-length
studs have all been laid out flat, the lower
member of the top plate or rafter plate is nailed
to the tops of the studs with 1§-penny nails, 2
to each stud, driven through the plate into the
studs. :

The wall section is then heaved yp into place
and temporarily braced. The bottoms of the
braces are only tacked to the floor blocks at
thistime, so that their positions can be adjusted
later when the wall is straightened. Each of the
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studs is toenailed down to its mark on the sole
plate with 8-penny nails, 2 to each side of a
stud, An adjoining wall section is then erected
in the same manner, after which the upper
members of the top plates or rafter plates are
nailed to the lower members with 10-penny
nails spaced 16 in, O.C. End-laps between ad-
joining plates are nailed down with 16-penny
nails, 2 to each lap.

When all four walls have been erected, each
wall is straightened as follows. A guide iine is
stretched between the tops of the corner posts,
and the bottoms of the temporary braces are
released from the floor blocks. Beginning at
one end of the wall, each brace is adjusted so
as to tring the outer edge of the top plate in
2xact contact with the line. The bottom of the
brace is then again nailed to the floor block.

The next step is to frame the rough openings.
The procedure for this is much the same as it
is for framing a floor opening. Trimmers are
nailed to full-length studs, or to each other,
with 10-penny nails spaced 16 in. O.C. Headers
are nailed to full-length studs with 8-penny
nails, 2to each end of a header member, driven
through the full-length studs into the ends of the
headers. Double headers are nailed to each
other with 10-pennv nails spaced 16 in. O.C.

Next stepis to cut gains for diagonal bracing
{if any? in studs and plates. Lay out these gains
by placing the 1 x 6 bracing material in position
against the f{raming members and scoring the
outline on each stud or plate. Nail bracing on
with two 8-pennv nails to each stud or plate
Crossing,

WALL SHEATHING

The inner laver of outside wall covering nn
a frame structure is called the SHEATHING
{usually pronounced "SHEETING'): the outer
layer is called the SIDING. The siding, because
it is not a structural element, is considered a
part of the exterior finish. The sheathing, be-
cause it strengthens and braces the wall fram-
1s considered a structural element
therefore a part of the framing.

i
343140

TVDES OF SHEATHING

The four most common tvpes of sheathing
used on modern structures are WOOD, PLY-
WOOD, FIRERBOARD, and GYPSUM.

and -
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WOOD sheathing consists usually of 1 x 6 or
1 x 8 boards, but thicker and/or wider stock is.
sometimes used. Boards may be square-edged
for ordinary edge-butt joining, or they may
be SHIPLAP or TONGUE AND GROOVE (fig.
10-30). ''Dressed-and matched" is simply a
term which is used instead of "tongue-~and-
groove" with reference to sheathing, siding, or
flooring.
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Figure 10-30.—Types of wood sheathing.

PLYWOOD sheathing is normally used in
4- by 8-ft sheets, which are usually applied
VERTICALLY, or with the 8-ft dimension ver- -
tical. The type of plywood used is called
SHEATHING GRADE; for studs spaced 16 in.
0.C. the minimum thickness is 5/186 in,

FIBERBOARD (sometimes called INSULA-
TION BOARD) is a synthetic material which
may be coated or impregnated with asrhalt to
increase water resistance. Edges are usually
shiplap or tongue and groove for joining. Thick-
ness is normally 25/32 in.

GYPSUM sheathing consists of a treated
gypsum filler fz-~ed on both sides with a light-
weight paper. Sheets are usually dressed-and-
nuitched, with V-shaped ugrooves ang tongues.

3l
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APPLICATION OF SHEATHING

As soon as all the wall openings have been
framed, the application of the sheathing begins.

Wood wall sheathing can be obtained inal-
most all widths, lengths, and grades. Generally,
widths are from 6 to 12 inches, with lengths
selected for economical use. Almost all solid
wood wall sheathing used is 13 /16-inches thick
and either square or matched edge. This ma-
terial may be nailed on horizontally or diagonally
(fig. 10-31). Diagonal application contributes
much greater strength to the structure. Sheath-
ing should be nailed on with three 8-penny com-
mon nails to each bearing if the pieces are over
6 inches wide. Wooden sheathing is laid on
tight, with all joints made over the studs. If the
sheathing is to be put on horizontally, it should
be started at the foundation and worked toward
thetop. If it is to be put on digdgonally, it should
be started at the corners of the building and
worked toward the center or middle of the
building.
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Figure 10-31,~Diagonal and horizontal
wooden shea:.hﬂ{xg.

Plywood as a wall ‘sheatRing (fig. 10-32) is
" highly recommended by its size, weight, sta-
bility, and structural properties, plus the ease
and rapidity of application. Itadds considerably
more strength to the frame than does diagonailly
applied wood boards. When plywood &heithing
is used, cormer bracing can be omitted. Large
size panels effect a2 major saving in the time
required for application and still provide atight,
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Figure 10-32.—Gypsum and plywood
sheathing.

draft-free installation that contributes a high
insulation value to the wall. Minimum thick-
nesses of plywood wall sheathing is 5/16-inch
for 16-inch stud spacing and 3/8-inch for 24-
inch stud spacing. The panels should be in-
stalled with the face grain parallel to the studs,
However, a little more stiffness can be gained
by installing them across the studs, but this
requires more cutting and fitting. Use 6~penny
common najls for 5/16-, 3/8-, and 1/2-inch
panels and 8-penny common nails for 5/8- and
13/16-inch panels. Space the nails not more
than § inchos on center at the edges of the
panels and no’ more than 12 inches on center
elsewhere, ~ ‘

Fiberboard sheets are applied vertically or
horizontaily., The material is nailed on with
2-in. galvanized roofing nails. A nail should be
started at least 3/8 in. away from the edge of a
sheet,

‘Gypsum-board sheathing (fig. 10-32) is made
by casting a gypsum core within a heavy water-
resistant fibrous envelope. The long edges of
the 4 by 8 foot boards are tongued and grooved,
Each board is a full 1/2-inch thick. Its use is
mostly with wood siding that can be nailed di-
rectly through the sheathing and into the studs,
Gypsum sheathing is fireproof, water resistant,
and windproof; does not-warp nor absorb water;
and does not require the use of building papers.
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CHAPTER I

i

« ROOF FRAMING

The use of concrete walls in Navy-built
structures ha§ increased in recent vears, and
the use of framie wails has decreased to 2 cer-
tain degree. The use of f{rame roofs has not
decreased nearly as much, however. Many
Navy-tuilt concrete-walled structures are stll
being covered with wood-irame roofs.

ROOFS

The primary object of a roof in any climate

is to keep out the rain and the cold. The roof
must be sloped so as to sned water. Where
heavy snows cover the roois for long periods of
_tli.me, roofs must oe constructed more rigidly
40 bear the extra weight. Thev must aiso be
strong enough to withstand high winds., The
. most commonly used types of roof construction
_include the gable, the lean-eh or shed, the hip,
and the gable and valley.

The GABLE roof (fie. 11-1) has two rocf
slopes meeting at the center, or ridge. to form
a gable. This form of roof is the one most
commonrnly used by the Navy, since it {s simple
in design, economical to construct, and may be
used on any type structure.

LEAN-TO or SHED ROOF (fig. 11-1), is a
near-flat roof and is used where large build-
ings are framed under one roof, where hasty or
temporary construction is needed, and where
sheds or additions to buildings are erected.
The pitch of the roof is in one direction only.
The roof is held up by the walls or posts on
four sides; one wall or the posts on one side
are at a higher level than those on the opposite
side. ’

The HIP roof (fig. 11-1) consists of four
sides or slopes runninz toward the center of
the building. Rafters at the corners extend
diagonally to meet at the center, or ridge. Into
these rafters, other rafters are {ramed.

GABLE and VALLEY rocf is a combination
of two gable roofs intersecting each other. The
valley is that part where the two roofs meet,
each roof slanting in a different direction. This
type of roof is slightly compiicated andrequires
much time and labor to construet.

- 818

‘site rafter seats.

45.449
Figure 11-1. -Most common tydes
of pitched roofs. ‘

TERMS USED IN
ROOF CONSTRUCTION

The PITCH or ""slope” of a roof is the angle
which the roof surface makes with a horizontal
plane. The surface may vary from absolutelv
flat to a steep slope. The usual way {o express
roof pitch is by means of numbers: for exampie,
8 and 12, 8 being the rise and 12 the run, Cn
drawings, roof pitch is shown in figure 11-2,

The SPAN (part i, fig. 11-3) of any roof is
the ' shortest distance between the two oppo-
Seated in another wav. it:s
the measurement between the outside piates,
measured at right angles to the direction of the
ridge of the building.

The TOTAL RISE (part 1, {ig. 11-3) i8S the
vertical distance from the plate to the top of
the ridge.

“The term "TOTAL RUN'" (part 1, {ig. 11-3)
always refers to the level distance over which



the total run and whose altitude is the total rise
{part 1, fig. 11-3).

PLUMB and LEVEL LINES refer to the di-
rection of a line on a rafter and not to any
ticular rafter cut.
" when the rafter is in its proper position is
called a plumbline. Any line that is level when
the rafter is in its proper posmen is called a
level iine fpart 3, fﬁg 11-3).

RAFTERS

The pieces which make up the main body of
the {ramework of all roofs are called rafters.
They do for the roof what the joist§ do for the
floor andwhat the studs do for the wall. Rafters
are inclined members spaced from 16 to 48
inches apart which vary in size, depending on
their length and the distance at which they are
spaced. The tops of the inclined rafters are
fastened in one of the various commion ways

determined by the' type of roof.

Any line that is vertpf::\l._\
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1 foot or 12 inches is the same for the roof =& 2T MY ORRUN H  en
for any other part of the building. By the use @ VT o she
of this common unit of measurement, the fram- g
ing square 1s employed in laying out large roofs - PLUMB LINE
‘parts 1 and 2, fig. 11-3), RS i CEVEL L nE
The rise in inches is the number of inches e
that a roof rises for every foot of run. - f.«L-, .mug
The cut of a roof is the rise in inches and u; i~ L* o >
the unit of run (12 inches) (part 2, fig. 11-3). UM
The "line length' as applied to mo(-framtng““
1S the hypotenuse of a triangle whose base is 133.114

Figure 11-3. ~Roof terms.

The bottoms of
the rafters rest on the plate member which
provides a connecting link between wall and
roof and is really a functional part of both.
The structural, rclationship between rafters and
wall is the e in all types of roofs, The raft-
ers are not framed into the plate butare simply
nailed to it, some being cut to fit the plate while
others, in hasty construction, are merely laid
on top of the plate and nailed in place. Rafters
may extend a short distance beyvond the wall to
forge. the eaves and gmtect the sides of the
building.

TERMS USED IN
CONNECTION WITH RAFTERS

Since rafters, with ridgeboards and plates,
are the principal members of reof framing, it

33

a



¢ . - .~ BUILDER 3 & 2

.- -

v—*—*:ﬁ;f, S e e e
is igportant to understand the fcnowing tef‘ms

that apply to them.

The COMMON ra.fte;‘s {part 1, fig. 11-4),
extend from plate to ridgeboard at right angles
to baoth.

HIP rafters (part 3, fig. 11+4), extend diago-

" +mally from the outside gorners formed by per -

pendicular plates to the'ridgeboard. .S

-

-

VALLEY rafters (part 3, fig. 11-4), extend
from the platesto the ridgeboard along the
lines'where two roofs intersect.

JACK rafters never extend the full distance
from plate to ridgeboard. Jack rafters are
subdivided into the hip jacks (part 4, fig. 11-4),
the lower ends of whith rest on the plate and
the upper ends agrinst the hip rafter: valley
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Figure 11-4, —~Rafter terms.

320

34



. Chapter 11 —ROOF FRAMING

jacks (part 5 . fig. 11-4), the lower ends of which

ridgeboard;
. (part 6, fig. 11-4), which are nailed between hip
and vane mﬁers ,

TOP or PLUMB CUT is the cut made at the
end of the rafter to be placed against the ridge-
board or, if the ridsebo&rd xsommed, against
the cpposite rafters.

SEAT, BOTTOM, or HEEL CUT is the cut
made at the end of the rafter which is to rest
on the plate. :

SIDE or CHEEK CUT is a bevel cut on the
side of a rafter to {it it .against another frame
member.

RAFTER LENGTA is the shortest distance
between the outer edge of the plate and the
center of the ridge line,

EAVE or TAIL is the portion of the rafter
extending beyond the outer edge of the plate.

MEASURE LINE is an imaginary reference

line laid out down the middle of the face of a
rafter. U a portion of a roof is represented by
a right triangle (fig. 11-5), the me line
will correspond to the hypotenuse, rise to
the leg, and the run to the base.

COMMON RAFTER LAYOUT

Rafters must be laid out and cut with slope,

length, and overhang exactly right so that they -

will fit when placed in the position they are to
oceupy in the finished roof.

The Builder first determines the length of
the rafter and the length of the piece of lumber
from which the rafter may be cut. I he is
working from a set of plans which inciudes a
roof plan, the rafter lengths and the width of
the building may be obtained {rom this plan. X
no plans are available, the width of the building
may be measured with a tape. To determine
the rafter length, first f{ind one-half of the dis-

tance between the cutside plates. -This distance

is the horizontal distance which the rafter will
cover. The amount of rise per f{oot has yet to
be considered. If the building to be roofed is
20 feet wide, half the span will be 10 feet. For
example, the rise per foot is to be 8 inches.
To determine the approximate overall length of
a rafter, measure on the steel carpenter square
the distance between 8 on the tongue and 12 on
the biade, because 8 is.the rise and 12 is the
unit of run. This distance is 14 §/12 inches,
and represents the line length of a rafter with a
total run of 1| foot and a rise of 8 inches. Smce

EQUAL TO RUN

A \ 133.364
Figure 11-5. —Measure line.

the run of the rafter is 10 feet, multipiy 10
by the line length for I foot. The answesx is
144 2/12 inches, or 12 feet and 1/6 inch. The
amount of overhang, normally 1 foef, must be
added if an overhang is to be used. This makes
a total of 13 feet for the length of the rafter, but

since 13 feet is an odd length for timber, 2

14-foot timber is used.

After the length has been determined, the
timber is laid on sawhorses, sometimes called
"saw benches,"” with the crown or bow (if any)
as the top side of the rafter. If possible, select
a straight piece for the pattern rafter. X a
straight piece is not available, have the crown
toward the person laying off the rafter. Hold
the square with the tongue in the right hand, the
blade in the left, the heel away from the body,
and place the square as near the upper end of
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' the rafter as possible. In this case, the figure 8
on the tongue and 12 on the blade are placed
along the edge of timber which is to be the top
edge of the .rafter as shown in view 1, figure
11-6. Mark along the tongue edge of the square,
whieh will be the plumb cut-at the ridge. Since
the length of the rafter is known to be 12 feet
and 1/6 inch, ‘measure the distance from the
top of the plumb cut and mark it on the timber.
Hold the square ip the same manner with the 8
mark on the tongue directly over the 12-foot
and 1’6 inck mark. Mark along the tongue of
the square to give the,plumb cut for the seat
(view 2, fig. 11-6). Next measure off, perpen-
dicular to this mark.'the length of overhang
‘along the timber and émke a plumb cut mark in
the same manper, keeping the square on the
same edge of ‘the tindber (view 3, fig. 11-6).
This will be the tail cut of thd rafter: often the
tail cut is made square across the timber.
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Figure 11-6.—-Rafter layout-scale or
measurement method.

The level cut or width of the seat is the
width of (e plate, measured perpendicular to
the plumb cut, as shown in view 4, figure 11-6.
Using the try square, square lines down on the
eides from all leve! and plumb cut lines. Now
the rafter is ready to be cut,

if a building is 20 feet 8 inches wide, the run
of the rafter would be 10 feet 4 inches, or half
the span, Instead of using the above mathod,
the rafter length may be determined by "'stepping
it off" by successive steps with the square as
shown in figure 11-7. Stake the same number
of steps as ‘there are feet in the run, which
leaves 4 inches over a foot. This 4 inches is
taken care of in the same manner as the full
foot run; that is, with the square at the last
step position, make a mark on the rafters at
the 4-inch mark on the blade, then move the
square along the rafter until the tongue rests at
the 4-inch mark. With the square held for the
same cut as before, make a mark along the
tongue. This is the line length of the rafter.
The seat-cut and hangover are made as de-
scribed above. When laying off rafters by any
method, be sure to recheck the work carefully.
When two rafters have been cut, it is best to
put them in place to see if they fit. Minor ad-
justments may be made at this time without
serious damage or waste of material.
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Figure 11-7, —Rafter layout—step-off method.

TABLE METHOD, USING RAFTER
TABLE ON FRAMING SQUARE

The rafter table which is located on the
blade gives both the line length of any pitch or
rafter per foot of run and the line length of any
hip or valley rafter per foot of run. The dif-
ference in length of the jack rafter spaced 18
or 24 inches (on center) i{s also shown in the

322

36



Chapter 11 -ROOF FRAMING

AN
table. Where the jack rafter, hip, or valley
rafter raquires side cuts, the cut is given in
the table. _

The table (fig. 11-8) appears on the face of
the blade. It is used to determine the iength of
the common, valley, hip, and jack raiters, and
the angles at which they must be cut to fit at
the ridge and plate. To use the table, the
Builder first must become familiar with it and
know what each figure represents. The row of
figures in the {irst line represents the length of
common rafters per foot of run, as the title in-~
dicates at the lefthand end of the blade. Each
set of figures under each inch division mark
represents the length oi rafter per foot of run
with a rise corresponding to the aumber of
inches over the number. For example, under
the 16-inch mark appears the number 20.00
inches. This number equals the length of a
rafter with a run of 12 inches and a stse of 16
inches, or, under the 13-inch mark appears the
number 17.69 inches which is the rafter length
for a 12-inch run and 3 13-inch rise. The other
five lines of figures in the table will not be dis-
cussed as they are seldom used.

out the rafters. after the length has been deter-

- mined was described above.

When the roof hds an overhang the rafter is
usually cut square to'save time. When the roof

has no overhang, the rafter cut is piumb, but no

notch is cut tn the rafter for a seat. The level
cut is made long enhough to extend across the
plate and the wall sheathing. This type of rafter
saves material, although little protection is
given to the side wall. ~‘ ’

/

b
BIRD'S MOUTH -

A rafter with a projection a notch in it
called 3 BIRD'S MOUTH, as ghown in figure
11-9. The plumb cut of the hird’'s mouth, which
bears against the side of the/ rafter plate is
called the HEE L cut; the. leve) cut, which bears
on the top of the rafter plate, s called the SEAT
cut.

. The size of the bird's pfouth is usuall{ stated
in terms of the deﬁhmnge heel cut rathér than

in terms of the widtir'of the seat cut. -You lay
out the bird's mouth in about the same way you
iay out the seaton a rafter without a projection,

Py g .
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22 2l , 2 g
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133.367

- Figure 11-8. —~Rafter table method.

To use the table for laying out rafters, the
width of the building must first be known, Sup-
pose the building is 20 feet 8 inches wide and
the rise of the rafters is to be 8 inches per foot
of run. “The total run of the rafter wiil be 10 feet
4 inches. Look in the {irgt line of {igures, un-

der ti.. -inch mark appears the number 14.42, -

which is the length in inches of a.rafter with a
run of 1 foot and a rise of 8 inches. To find the
line length of a rafter with a total run of 10 feet
4 inches, multiply 14.42 inches by 10 1/3 and
divide by 12 so a3 to get the answer in feet.
The 14.42 inchesby 10 1/3 equals 148.007 inches,
. which is divided by 12 to equal 12 5/12 {eet.

" Therefore 12 {eet 5 inches is the line length of
, the rafter. The remaining procedure for laying
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Measure off the depth of the heel on the heel
piumb line, set the square 28 shown in figure
11-10, and draw the seat line along the blade.
For the roof surface, ALL RAFTERS should
be exact, therefore, the amount above the seat
cut, rather than the bottom edge of the rafters,
is the most important measurement; Suppose
that on a hip roof, or an intersecting roof, the
hips or valley rafters are 2 x 8§ and the common
rafters 2 x 4. The amount 2bove the Seat cut
should be such as to adequately support the
overhang of the roof, plus personnel working on
the roof. The width of the seat cut is important
as 2 bearing surface. The maximum width of
the common rafter shouid not exceed the width
of the plate.
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) 133:119
Figure 1:-9.-Birq‘s mouth on a
rafter with projection,

HIP RAFTER LAYOUT

Most hip roofs are EQUAL-PITCH hip
roofs, in which the angle of siope on the roof
end or ends is the same as the angle of siope
on the sides. Unequal-pitch hip roofs do exist,
bit they are quite rare, and they require special
layout methods, The UNIT LENGTH RAFTER
TABLE on the framing square applies’ only to
equal-pitch hig roofs. A

In the following discussion of hip roof fram-
ing it will be assumed that in every case the
roof {8 an equal-pitch L'p roof.

The length of a hip rafter, like the length of
a common rafter, is calculated on the basgis of
bridge measure times the unit of run. Any of
the methods previously descrided for a com-
mon rafter may be used. Some of the basic
data for a hip rafter, however, are different.

Take a look at figure 11-11, which shows
part of a ROOF FRAMING DIAGRAM for an
EQUAL-PITCH hip roof. A roof framing dia-
gram may be inciuded among the workingdraw -
ings; if it is not, you should lay one out for
yourself.

Kh& PLUMNS LINE

DEPTH OF
NEEL

NEEL PLLMA L INE —-J '

133.120
Figure 11-10.—Laying out a bird's mouth.

first; you can find the span amd the length of the
building on the working drawings, Then draw a
horizontal line along the center-af the span,

In an equal-pitch hip roof framing diagram
the lines which indicate the Nip-rafters (FA,
GA, IB, and KB in'fig. 11-11) forms 45° angles
with the bullding lines. Draw thede limes in at
45¢, as shown. The points where they meet the

center line are the THEORETICAL ‘ends of the . -

ridge piece. The ridge-end common rafters
CA, DA, EA, HB, JB, and LB join the ridge
at the same points,

A line which indicates a rafter in the roof
framing dizgram is equal tn length (to scale, of
course) to the TOTAL RUN of the rafter-it
represents. You can see from the diagram that
the total run o a hip rafter (represented by

. lines FA, GA, IB, and KB) is the hypotenuse

of a right triangle with shorter sides each
equal to the total run of a common rafter. You
know the total run of a common rafter: (t is
one-half the srvn, or one-half the width of the
building. Knowing this, you can find the total
run of 2 hip rafter by applying the Pythagorean
theorem, v

Lat us suppose, for example, that the span
of the building is 30 ft. Then one-half the span,
which is the same as the total run of a common
rafter, is 15 ft. By the Pythagorean theorem,
the total run of a hip rafter is the square root
of (152 + 152), or 21,21 ft. :

What is the total rise? Since a hip rafter

" Joins the ridge’at the same height as a common’

Lay the building lines out to scale
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rafter, the total rise for a hif rafter is the
same a8 the total rise for 2 common rafter.
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Figure 11-11, —Equal pitch hip roof framing dlagram.

You know how to figure the total rise of a com-
Let us support that this roof has a
unit run of 12 and a unit rise of 8. Since the
total run of a common rafter in the roof is 15 ft,
the total rise of a common rafter is the value
of x in the proportional equation 12:8::15:x,
or 10 ft.

Knowing the total yun of the hip rafter
(21.21 ft) and the total rise (10 ft), you can fig-
ure the line length by applying the Pythagorean

" theorem. The line length is the square root of

(21,212 + 102), or 23.44 It, or about 23 {t 5 1/4in.*

To {ind the length ofa hip rafter on the basis
of bridge measture, you must first determine
the bridge measure. As with a common rafter,
the bridge measure of a hip rafter is the length
of the hypotenuse of a triangle with shorter
sides equal to the unit run and unit rise of the
rafter. The unit rise of a hip rafter is always
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the same as that of a common rafter, but THE
UNIT RUN OF A HIP RAFTER IS DIFFERENT,

The unit run of a hip rafter in an egual-pitch
hip roof is the hypotenuse of a right triangle
with shorter sides each equal to the unit run of
a common rafter. Since the unit run of a com-
mon rafter is 12, the unit run of a hip rafter is
the square root of (122 + 122), or 16.97.

If the unit run of the hip rafter is 16.97 and
the unit rise (in this particular @ase) is 8, the
unit length of the hip rafter must be the square
root of (16.972 - 82), or 18.76. This means
that for every 16.07 units of run the rafter has
18.76 units of length. Since the total run of the
rafter is 21.21 ft, the length of the rafter must
be the value of x in the proportional equation
16.97:18.76::21,.21:x, or 23,44 ft.

Like the unit length of a common rafter, the
bridge measgure of 2 hip rafter may be obtained



¥

3

BUILDER 3 & 2

from the unit length rafter table on the framing
square. I you turn back to figure 11-8, you
will see that the second line in the table is
headed "Length hip or valley rafters per foot
run.” This means "per foot run of A COMMON
RAFTER IN THE SAME ROOF." Actuaily, the
unit length given in the tablss 13 the unit length
‘or every 16.97 units of run OF THE HIP
RAFTER ITSELF. U vou run across to the
unit length given under 8, vou will find the same
figure. 18.76 units, that you calculated above,

An easy way to caleulate the length of an
equal-pitch hip roof rater is to multiply the
bridge measure by the number of feet in the
total run of a common rafter. which is the
S3ame as the numbeY of feet in one-half of the
span of the building. One-half of the span of the
building in this case is 15 ft: the length af the
hip rafter is therefore 18.76 x 15, or .281.40 in.,
which is 281.40 12, or 23.45 ft. Note that when
you use this method you get a result in inches,
which you must convert to feet. The slight dif <
ference of 0.01 ft between this result and the
one previously obtained amounts io less than
1.8 in., and may be ignored.

You step off the length of an equal -pitch hip
roof rafter just as you do the length of a com-
mon rafter, except for the fact that you set the
Square to 2 unit of run of 16.37 in. tnstead.of to
aumtof runc” 12 in. Since 16.97 inches is the
same as 16 in. and 15.52 sixteenths of an inch,
setting the square to a unit of run of 17 in. is
close enough for mostpractical purposes. Bear
in mind that for any plumb cut line on an equal -
pitch hip roof rafter vou set the square to the
umtfrise of a common rafter and to a unit run
of 17.

You step off the same number of tizies as
there are feet in the total run of a common
rafter in the same roof: only the size of each
step s different. For every 12-in. step in a
common rafter a hip rafter haga 17-in. step.
In the roof on which we.are working, the total
run of 3 common rafter is exactly 15 ft; this
means that you would step off the hip-rafter cut
(17 in. and 8 in.) exactly 15 times.

Suppose, however, that there was an .ODD
UNIT 1in the common rafter totaj run, Assume,
for example, that the total run of 2 common
rafter is 15 ft 10 1/2 in. How would you make
the odd fraction of a step on the hip rafter?

You remember that the unit run of a hip
rafter 18 the hypotenuse of a right triangle with
other sides each equal to the unit run of a com -~
mon rafter. This dbeing the case, the run of the

_ root of (10.52

odd ulit on the hip rafter must be the hypote-.~

nuse of a right triangle with other sides each
equal to the odd unit of run of the common
rafter, which in this case is 10 1/2 in. You can
figure this by the Pythagorean theorem (square
+ 10.52)), or you can set the
Square on a true edgeto 10 1/2 in. on the tongue
and 10 1/2 in. on the blade and measure thedis-
tance between the marks. It comes to 14.84 in.,
which rounded off to the nearest 1/16 in. equals
14 13 /16 in,

To lay off the odd unit. set the tongue of the
framing square to the piumb line for the last
full step made and measure off 14 13,/16 in.
along the blade. Place the tongue of the square
at the mark, set the square to the hip rafter
plumb cut of 8 in. on the tongue and 17 in. on
the blade, and draw the line length cut line.

Hip Rafter Shortening Allowance

As is the case with a common rafter, the

'line length of a hip rafter does not take into

account the thickness of the ridge piece. The
size of the ridge-end shortening allowance for
a hip rafter depends upon the manner in which
the ridge end of the hip rafter is joined to the
other structural members. As shown in figure
11-12, the ridge end of the hip rafter may be
framed against the ridge piece (view A, fig.

. 11-12) or against the ridge-end common raft-
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ers (view B, fig. 11-12), If the hip rafter is
framed against the ridge piece, the shortening
allowance is one-half of the 45° thickness of
the ridge piece. The 45° thickness of stock is
the length of a line laid at 45° across the thick-
ness dimension of the stock. If the hip raiter
18 framed against the commorn rafters, the
shortening allowance is one-half of the 45°-
thickness of a common rafter. To Iay off the
shortening allowance, set the tongue of the
framing square to the line length ridge cut line,
measure off the shortening allowance along the
blade, set the square at the mark to the cut of
the rafter (8 in. and 17 in.), and draw the actual
ridge plumb cut lihe.

Hip Rafter Projection

A hip rafter projection, likz a common
rafter, is figured as a separate problem. The
run of a hip rafter projection. however. 1s not
the same as the run of a common rafter pro-
jection in the same roof. Figure 11-13 shuws
you why. The run of the hip rafter projeciion,

(n
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Figure 11-12. —~Hip rafter shortening allowance,

as you can see, the hypotenuse of a right tri-
angle with shorter sides each equal to the run

of a commepn rafter projection. If the run of the -

common rafter overhang is 18 in,, me run af
the hip rafter is the square root of (18 + 182 },
or 25.45 in. Sinca the rafter rises 8 units for
evary 17 units of run, the fotal rise of the pro-
jection is the value of x in the proportional
equation 17:8::25.45:x, or 11.9 in, I the total
run is 25.45in. and the tota] rise 11.9 in., the
1engtb of the projection is the square root of
.125.45¢ + 11.92), or about 28 in.

Hip Rafter Side Cuts
Since a common rafter runs at 30° to the

ridge, the ridge end of a common rafier is ot
square, or at 9Q° to the lefigthwise iine of the

2

rafter. A hip rafter, however, joins the ridge,
or the ridge ends of the common rafters, at an
angle, and the ridge end of a hip rafter. must
therefore be cut to a corresponding angle,
called a SIDE CUT. The angle of the side cut
is more acute for a high unit rise than it is for
2 low one.

The angle of the side.cut is laid outas shown

~.in figure 11-14. Place the tongue of the {fram-

ing square along the ridge cut line, ag shown,
and measure off one-half the thickness of the
hip rafter along the blade. Shift the tongue to
the mark, set the square to the cut of the rafter
(17 in. and 8 in.), and draw the plumb line
marked A in the figure. Then turn the rafter

© edge-up, draw an edge center line, and draw in
the angle of the side cut as indicated in th
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lower view of figure 11-14. For a hip rafte
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133.123
Figure 11-13. —Run of hip rafter projection.
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Figure 11-14. ~Laying out hip rafter side cut.

which 18 to be framed against 'he ridge there
will be only a single side cut. as indicated by
the dotted line: for one which is to be framed
against the ridge ends of the common rafters
there will be a double side cut, as shown. The
tail of the rafter must have a double side cut at
the same angle, but in the reverse direction.
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The angle of the side cut on a hip rafter may .
aldo be laid out by referring to the unit langth
rafter table on the framing square. If you tyrn
back to figure 11-8, you will See that the bottom
line in the table is headed '""Side cut hip or val-
igo)yuse." If you follow this line over to the
cofumn headed by the figure 8 (for a unit rise
of 8), you will {ind the figure 10 7/8. If you
piace the framing square face-up on the rafter
edge, with the tongue on the ridge-end cut line, -
and set the square to a cut of 10 7/8 in. on the
biade and 12 in. on the tongue, you can draw the
correct side-cut angie along the tongue.

If the bird's mouth on a hip rafter had the
same depth as the bird's mouth on 2 common -
rafter, the edges of the hip rafter would extend
above the upper ends of the jack rafters as -
shown in figure 11-15.- This can be corrected .
by either BACKING or DROPPING the hip
rafter. Backing means to bevel the upper adge
of the hip rafter. As shown in figure 11-15, the
amount of backing is taken at the ‘right angie to
the roof surface, or the top edge of the-hip
rafter. Dropping means to deepen the bird's
mouth 80 as to bring the top edge of the hip
rafter down to the upper ends of the jacks. The
amount of drop is taken on the heel piumb line.

HiP RAFTER

AMOUINT OF
BACKING

JACK RAFTER

133.125
Figure 11-15, —Backing or dropping
a hip rafter.

The amount of backing or drop required is
calculated as shown in figure 11-16, Set the
framing square to the cut of the rafter (8 in.
and 17 in.) on the upper edge, and measure off
one-half the thickness of the rafter {rom the
edge along the blade. A line drawn through this

A -

<
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Figure 11-16, —~Determining required amount of backing or drop.

mark, parailel to the edge, will indicate the
bevel angle, as shown, if the rafter is to be
backed. The perpendicular distance between
‘the line and the edge of the rafter will be the
amount of drop—meaning the amount that the
depth of the hip rafter bird's mouth should ex-
ceed the depth of the common rafter bird's
~ mouth.

VALLEY RAFTER LAYOUT

A valley rafter follows the line of intersec-
tion between a main roof surface and a gable-
roof addition or a gable-roof dormer surface.
Most roofs which contain valley rafters are
EQUAL-PITCH roofs, in which the pitch of the
addition or dormer roof is the same as the
pitch of the main roof. There are UNEQUAL-
PITCH walley-rafter roofs, but they are quite
rare, and they require special framing methods.
In the discussion of valley rafter layout it will
be assumed that the roof is in every case an
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equal pitch roof, in which the unit of runm and
unit of rise of an addition or dormer common
rafter is the same as the unit of run and unit of
rise of a moain roof common rafter. In an
aqual -pitch roof the valley rafters always run
at 45° to the building lines and the ridge pieces.

Figure 11-17 shows an EQUAL-SPAN fram-
ing situation, in which the span of the addition
{s the same as the span of the main roof. Since
the pitch of the addition roof is the same 2as the
pitch of the main roo., equal spans bring the
ridge pteces to equal heights.

If you look at the roof framing diagram in
the figure, you will see that the total runof a
valley rafter (indicated by. AB and AD in the
diagram) is the hypotenuse of 2 right triangle
with shorter sides equal to the total run of a
common rafter in the main rcof. The unit run
of a valley rafter is therefore 16.97, the same
as the unit run for a2 hip rafter. It follows that
figuring the length of an equai-span valley
rafter is the same as figuring the length of an
equal-pitch hip roof hip rafter.
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Figure 11-17. ~Equal span main roof and
intersection roof.

A valley rafter, however, does not require
backing or dropping. The projection, if any, is
figured-just as it is for a hip rafter. Side cuts
are laid out as they are for a hip rafter; the
valley -rafter tail has a double side cut, like the
hip-rafter tail, but in the reverse direction.
since the tail cut on a vailey rafter must form
an inside rather than an outside corner. As in-
dicated in figure 11-18 the ridge-end Shortening
aliowance in this framing situation amounts to
one-half of the 45° thickness of the ridge..

Figure 11-19 shows a framing situation in
which the span of the addition is shorter than
the span of the main roof. Since the pitch of
the addition roof is the same as the pitch of the
main roof, the shorter span, of the addition
brings the addition ridge down to a lower leve]
than that of the main roof ridge. -

There are two ways of framing an intersec-
tion of this type. By the method shown in fig-
ure 11-19, a full-length valley rafter (AD in the
figure) is framed between the rafter plate and
the ridge piece. and a shorter valley rafter

—~ MAIN ROQF RIDGE ~ VALLEY RAFTER SHORTENING
\ ALLOWANCE ' OF 45" THICKNESS

v : \/

OF MAIN ROOF RICGE

\,
RaFTER—" N\

LRC G
i OGE

.133.128
Figure 11-18.—Ridge-end shortening
allowance for equal span intersec -
tion valley rafter.

L §' VALLEY
[
|

FALLEY RAFTER

P e e e e

.CB in the figure) is then framed to the longer
one. If you study the framing diagram you will
see that the total run of the longer valley rafter
is the hypotenuse of a right triangle with shorter
sides each equal to the total run of a common
rafter IN THE MAIN ROOF. The total run of

" the shorter valley rafter, on the other hand, is
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the hypotenuse of a right triangle with shorter
sides each equal to the total run of 2 common
rafter IN THE ADDITION. The total runof 2
common rafter in the main roof is équal to
one-half the span of the main roof; the total run
of 2 common rafter in the addition is equal to
one-~half the span OF THE ADDITION.

Knowing the tota! run of a valley rafter (or
of any rafter, for that matter), you can always
find the line length by applying the bridge
measure times the total run. Suppose, for ex-
ample, that the span of the addition in figure
11-19 is 30 ft, and that the unit rise of a com-
mon rafter in the addition is 9. The total run
of the sharter vailey rafter is the square root

of (152 « 152), or 21.21 ft. If you refer back
te the unit length rafter table in figure 11-8,
you will see that the bridge measure for a
valley rafter in 3 roof with a common-rafter
unit rise of 9 is 19,21, Since the unit runof a
valley rafter is 16.97 and the¢ total run of this
rafter is 21.21 {t, the line length must be

A g
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Figure 11-19, —Equal-pitch but unequal
span framiog situation. '

the value of x in the proportioni:l equation
16.97:19.21::21.21:x, or 24.01 ft.

An easier way to find the length of & valley
rafter is to simply muitiply the bridge meas-
ure by the number of feet in one-half span
OF THE ROOF TO WHICR THE VALLEY
RAFTER BELONGS. The length of the longer
valley rafter in figure 11-19, for example,
would be 19.21 times one-half the span OF
THE MAIN ROOF. The length of the shorter
valley rafter is 19.21 times one-half the span
OF THE ADDITION. Since one-balf the span
of the addition is 15 ft, the length of the shorter
valley rafter is 15 x 19,21, or 288.15 in., which
is 288.15/12, or 24.01 ft, Note again that when
you use this method you get a result in inches,
which you must change to feet.

Figure 11-20 shows the long and short val-
ley rafter shortening allowances. Note that the
. long valley rafter has a single side cut for
framing to the main roof ridge piece, while the
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Figure 11-20.—Long and short valley rafter
- shortening allowances. ‘

ghort miey rafter is cut square for {raming

to the addition ridge.

Figure 11-21 shows anotker method of fram-
ing an equal-pitch unequal-span addition. In
this method the inboard end of the addition
ridge is nailed to a piece which hangs from the
main roof ridge. As shown in the framipg -dia-

gram, this method calls for two short valley

rafters, each of which extends from the rafter
plate to the addition ridge. The framing dia-
gram shows that the total run of each of these
valley rafters is the hypotenuse of a' right tri-
angle with shorter sitles, exch equa! to the total
run of a common rafter IN THE ADDITION.

As indicated in figure 11-22, the shortening

allowance, of each of the short valley rafters is
one-half af .the 45° thickness of the addition
ridge. Each rafter is framed to the addition
ridge with a single side cut.

Figure 11-23 shows a method of framing a
gable dormer without side walls. The dormer
ridge is framedto a header set between a couple
df doubled main-roof common rafters. The
valley raftars are framed between this header

~ and a lower header. As indicgted in the fram-

ing. diagram, the total run of a valley rafter {s
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Figure 11-21.~Another method of framing
equal ~pitch unequal span intersection.

the hypotenuse of a right iriangle with shorter
sides each equal to the total run of a common
rafter IN THE DORMER.

Figure 11-24 shows the arrangement and
names of {raming members in this type of
dormer framing.

Figure 11-24 also shows that the upper
edges of the headers must be beveled to the cut
of the main roof. Figure 1%-25 shows that in
this method of framing the shortening allow-
ance for the upper end of 2 valley rafter is
one-half of the 45° thickness of the inside mem-
ber in the upper doubled header. There is also
a shortening allowance for the lower end, con-
sisting of one-half of the 45° thickness of the
inside member of the doubled common rafter.
The figure also shows that each valley rafter
has a double side cut at the upper end and a
double side cut at the lower end.

Figure 11-26 shows a method of {raming a
gable dormer with side walls, As indicated in
the framing diagram, the total run of a valley
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Figure 11-22. —Shortening allowance of valley
rafters in suspended ridge method of inter-
section roof framing.

rafter is again the hypotenuse of a right tri-
angle with shorter sides each equal to the run
of a common rafter IN THE DORMER. You
figure the lengths of the dormer corner posts
and side studs just as you do the lengths of
gable-end studs, and you lay off the lower-end
cut-off angle by setting the square to the cut
of the' main roof.

Figure 11-27 shows the valley rafter short-
ening allowances for this method of framing a
dormer with side walls.

JACK RAFTER LAYOUT

A jack rafter is a part of a common rafter,
shortened for framing to a hip rafter, a valley
rafter, or both. This means that in an equal-
pitch framing situation the unit rise of a jack
rafter is always the same as the unit rise of a
common rafter.

A HIP JACK rafter is one which extends
from a hip rafter to a rafter plate. A VALLEY

A

Y
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Figu.e *'-23.-Method of framing dormer
without sidewalls.

JACK rafter ic cne which exténds from a valley
ralter to a ridge. A CRIPPLE JACK rafter is
one which does not contact either a rafter plate
or a ridge. A VALLEY CRIPPLE JACK is
one which extends between two valley rafters

‘in the long-and-short-valley-rafter method of

- addition framing. A HIP-VALLEY CRIPPLE

JACK is* one which extendg from, 2 hip rafter
a valley rafter. All types of jacks except
cripple jacks are shown in figure 11-28. A
valley cripplie jack and a couple of ;xgiy-iraﬁey
crippierjacks are shown i%ﬁgure 11-29,

Lengths of Hip Jack Rafters

Figure 11-30 shows a roof framing diagram
for a series of hip jack rafters. The jacks are
always/on the same spacing O.C. as the com-
mon rafters. Suppoge that the spacing in this
instance is 16 in Q& You can see that the
total run of the shortest jack is the hypotenuse
of 'a right triangle with shorter sides each
16 in. long. The total run of the shortest jack
is therefore the square root of (162 + 1682), or
22.62 in.

I

e

Suppose that a common rafter .in this roof
has a unit rise of 8. The jacks, as you know,
have the same unit rise as a common rafter.
The unit length of a jack in this roof, then, is
the square Toot of (122 + 82), or 14.42. This
means that a jack is 14.42 units long or every
12 units of run. The length of the shortest hip
jack in this roaof is therefore the value of x in
the proportional equation 12:14.42::16:x, or
19.23 in,

This is always the length of the shortest hip
jack when the jacks are spaced 16 in O.C. and

the common rafter in the roof has a unit rise-

of 8. It is also the COMMON DIFFERENCE
OF JACKS, meaning that the next hip jack will
be 2(19.23 in.) long, the next 3(19.23 in.) long,
and so on.

The common difference for hip jacks spaced
16 in~O.C., and also for hip jacks spaced 24 in.
0.C., is given in the ugit length rafter table on
the framing square for unit rises ranging from
2 to 18 inclusive. Turn back to figure 11-8,
which shows a segment of the unit length rafter
table. Note the third line in the table, which
reads "Diff. in length of jacks 16 inches cen-
ters.” If you follow this line over to the figure

under 8 (for a unit rise of 8), you will {ind the

same unit length (19.23 in.) that you worked out
above. ‘

The best way. to figure ‘the length of a valley
jack or a cripple fack is to apply the bridge

measure to the total run. The bridge measure °

of any jack is the same as the bridge measure
of 2 common rafter having the same unit of
rise as the jack. Suppose, for example, that
the jack has a unit rise of 8. In figure 11-8,
look along the line on the unit length rafter
tables headed ''Length common rafters per foot
run" for the figure in the column under 8, and

you will find a unit length of 14.42. You should

know by this time how to apply this to the total
run of a jack to get the iine lengti. ‘

The best way to figure the total runs of
valley jacks and cripple jacks is to lay out a
framing diagram and study it to determine what
these runs must be. Figure 11-31 shows part
of a framing diagram for a main hip roof with
a long-and-short-valley-rafter gable addjtion.
By studying the diagram you can figuré the
total runs of the valley jacks and cripple jacks

~ as follows:
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The run of valley jack No. 1 is obviously the
same as the run of hip jack No. 8, which is the
run of the shortest hip jack. The length of

=
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Figure 11-24. ~Arrangement and names of framing members for
dormer without sidewall.

valley jack No. 1 is therefore equal to the com-
mon difference of jacks.

The run of valley jack No. 2 is the same as
the run of hip jack No, 7, and the length is
therefore twice the common difference of jacks.

The run of valley jack No. 3 is the same as
the run of hip jack No. 6, and the length is
therefore three times the common difference of
icks.

The run of hip-valley cripple No. 4, and also
of hip-valley cripple No. 5, is the same as the
run of valley jack No. 3.
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The run of valley jack No. 9, and also of
valley jack No. 10, is equal to the spacing of
jacks O.C. Therefore, the length of one of
these jacks is equal to the common diffefence
of jacks.

The run of valley jacks Nos. 1! and 12 is
twice the run cf valley jacks Nos. 9 and 19, and
the length of ene of these jacks is therefore
twice the common difference of jacks,

The run of valley cripple No. 13 is twice the
spacing of jacks O.C., and the length is there-
fore twice the common difference of jacks.

15
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Figure 11-25,—Valley rafter shortening allowances for
dormer without sidewall,

The run of valley cripple No. 14 is twice the
run of valley cripple No. 13, and the length is
therefore 4 times the common difference of
jacks.

Jack Rafter Shortening Allowances

A hip jack rafter aas a shortening allowance
at the upper end consisting of one-half of the
45° thickness of the hip rafter. A valley jack
rafter has 2 shortening allowance at the upper
end, consisting of one-half of the thickness of
the ridge, and another at the lower end, con-
sisting of one-half of the 45° thickness of the
valley rafter. A hip-valley cripple has a short-
ening allowance at the upper end, consisting of
one-half of the 45° thickness of the hip rafter,
and another at the lower end, consisting of one-
half of the 45° thickness of the valley rafter.
A valiey cripple has a shortening allowance at
the upper end, consisting of one-half of the 45°
thickness of the long valley rafter, and another
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at the lower end, consisting of one-half the 45°
thickness of the short valley rafter.

Jack Rafter Side Cuts

The side cut on a jack rafter can be laid out
by the method illustrated in figure 11-14 for
laying out the side cut on a hip rafter. Another
method is to use the fifth line of the unit length
rafter table, which is headed "Side cut of jacks
use" (fig. 11-8). If you follow that line over to
the figure under 8 (for a unit rise of 8), you
will see that the figure given is 10. To lay out
the side cut on a jack, set the square face-up
on the edge of the rafter to 12 in. on the tongue
and 10 in. on the blade, and draw the side-cut
line along the tongue.

Jack Rafter Bird's Mouth and Projection

A jack rafter is a shortened common rafter.
consequently, the bird's mouth and projection

49
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Figure 11-26. -Method of framing gable
dormer with sidewalls.

on & jack rafter are laid out just as they are
on 3 common ra:ter.

RIDGE LAYOUT

Laying out the ridge for a gable roof pre-
sents no particular problem, since the line
length of the ridge is equal to the length of the
building. The actual! length would include any
overhang. For a hip main roof, however, the
ridge layout requires a certain amount of
calculation,

As previously mentioned, in an equal-pitch
hip- roof the line length of the ridge amounts
to the length of the building minus t*wice the
total run of 3 main roof common rafter. The
ACTUAL length, however, depends upon the
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way in which the hip rafters are framed to the
ridge. . . ,

As u%ieated in figure 11-32, the line length
ends of the ridge are at the points where the
ridge center line and the hip rafter center lines
cross. In figure 11-32 t - hip rafter is framed
against the ridge; in this wethod of framing the
actual length of the ridge exceeds the line -
length, at each end, by one-half of the thickness
of the ridge, plus one-half of the 45° thickness
of the hip rafter. In figure 11-32 the hip rafter
is framed jetween the common rafters; in this
method of framing the actual iength of the ridge
exceeds the line length, at each end, by one-
half of the thickness of a common rafter,

Figure 11-33 shows that the length of the
ridge for an equal-span addition is equal to the
length of the addition rafter plate, plus one-half
the span of the building, minus the shortening
allowance at the main roof ridge; the shorten-
ing allowance amounts to one-half of the thick-
ness of the main roof ridge. Figure 11-33
shows that the length of the ridge for an
unequal-span addition varies with the method of
framing the ridge. If the addition ridge is sus-
pended from the main roof ridge, the length is
equal to the lergth of the addition rafter piate
plus one-half the span of the building. If the
addition ridge is framed by the long-and-short
valley rafter method, the length is equal to the
length of the addition rafter plate, plus one-half
of the span of the addition, minus a shortening
allowance consisting of one-half of the 45°
thickness of the long valley rafter. If the addi-
tion ridge is framed to a double header set be-
tween a couple of double main roof common
rafters, the length of the ridge is equal to the
length of the addition side-wall rafter plate,
plus one-half the span of the dddition, minus a
shortening allowance consisting of one-half the
thickness of the inside member of the double
header. ‘

Figure 11-34 shows that the length of the
ridge on a dormer without side walls is equal
to one~half of the span of the dormer, less a
shortening allowance consisting of one-half the
thickness of the inside member of the upper
double header. Figure 11-34 shows that the
length of the ridge on a dormer with side walls
amounts to the length of the dormer rafter
plate, pius one-half the span of the dormer,
minus a shortening allowance consisting of
one -half the thickness of the inside member of
the upper double header.

!‘}1[
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Figure 11-27 —Valley rafter shortening allowances for dormer with sidewall.

SHED ROOF FRAMING

Aspreviously mentioned,a SHED or SINGLE -
PITCH roof is essentially one-haif of a gable
or double-pitch roof. Like the full-length raft-
ers in a gable roof, the full-length rafters ina
shed roof are COMMON rafters. Note, how-
ever, that as shown in figure 11-35, the total
run of a shed roof common rafter is equal to
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the span of the building MINUS THE WIDTH
OF THE RAFTER PLATE ON THE HIGHER
RAFTER-END WALL. Note also, that the run
of the projection on the higher wall is meas-
ured from the INNER EDGE of the rafter plate.
To this must be added the width of the plate and
the length of the overhang at the top. &i-rmf
common rafters are 'aid out like gable-roof
common rafters. A .ed-roof common rafter
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Firure 11-28 —Types of ack rafters,

45,460
Fuaure 11-29 —Vallev cripple jack and
hip-vallev cripple jacks.

has two bird's mouths, but they are laid out

~just like the bird's mouth on a gable-roof com-
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mon rafter. .

Figure 11-35 also shows that the height of
the higher rafter-end wall must exceed the
height of the lower by an amount equal to the
total rise of a common rafter,

Figure 11-36 shows a method of framing a
shed dormer., There are 3 layout problems to
be soived here, as follows: (1) determining the
total run of a dormer rafter, (2) determining
the angie of cut on the inboard ends of the
dormer rafters, and (3) determining the lengths
of the dormer side-wall studs.

To determine the total run of a dormer
rafter you divide the height of the dormer end
wall, in inches, by the difference between the
unit rise of the dormer roof and the unit rise
of the main roof. Take the dormer shown in
figure 11-37, for example. The height of the
Yy ¢

~
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Figure 11-30. —Kip jack {raming diagram.

dormer end-wall is 8 ft, or 108 in., The unit
rise of the main roof is 8; the unit rise of the
dormer roof is 2 1/2; the difference between
them is 5 1/2. The total run of a dormer
rafter (s therefore 108 divided by 5§ 1/2,
19.63 ft. Xnowing the total run and the unit
rise, you can f{igure the length of a dormer
rafter by any of the methods alregdy described.
As indicated in figure 11.37 the inboard
ends of the dormer rafters must be cut to fit
the slope of the main roof. To get the angle of
this cut, set the square on the rafter to the cut
of the main roof, as shown in the third view of
figure 11-37; measure off the unit size of the
dormer roof from the heel of the square along
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Figure 11-31.~Jack rafter framing diagram.

the tongue as indicated; make a mark at this
point; and draw the cut-off iine through this
mark from the 12-in, mark.

You {igure the lengths of the side-wull studs
on a shed dormer as follows: in the roof shown
in {igure 11-37, a dormer rafter raises 2 1/2
units for every 12 units of run, and a main roof
common rafter rises 8 units for every 12 units
of run. If the studs were spaced 12 in, O.C.,
the length of the shortest stud (which is also
the COMMON DIFFERENCE of studs) would
be the difference between 8 and 2 1/2 in,, or
5 1/2 in. This being the case, if the stud spac-
ing is 16 in,, the length of the shortest stud is
the value of x in the proportional equation
12:5 1/2::16:x, or 7 5/16 in. The shortest stud,
then, will be 7 5/18 in, long; the next stud will
be 2(7 §/16)in. long, and so on. To get the
lower-end cut-off angle for studs you set the
square on the stud to the cut of the main roof;
to get the upper-end cut-off angle you set it to
the cut of the dormer roof.

RAFTER LOCATION LAYOUT
Rafter locations are laid out on plates,

ridge and other rafters with the same lines and
X's used to lay out stud and joist locations.

8
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Figure 11-32. —Line and actual lengths of kip roof ridge.

Fer a galle roof the rafter locations are laid
out on the rafter plates first, and the locations
are then transferred to the ridge by matching
the ridge sgainst a rafter plate.

The rafter-plate locations of the ridge-end
common rafters in an equal-pitch hip roof
measure one-half of the span (or the runof a
main-roof common rafter) away from the build-
ing corners. These locations, plus the rafter-
plate locations of the rafters lying between the
ridge-end common rafters, can be transferred
to the ridge by matching the ridge against the
rafter plates.

The locations of:addition ridge and valley
rafters can be determined as indicated in fig-
ure 11-38. In an equalsspan situation (illus-
trated in parts 1 and 2. fig. 11-38) the valley
rafter locations on the main roof ridge lie
alongside the addition ridge location, Inpart}
of figure 11-38 the distance between the end of
the main roof ridge and the addition ridge

lotation is equal to disaance A plus distance B,
distance B being one-half the span of the addi-
tion. In part 2 of figure 11-38 the distance
belween the line length end of the main roof
ridge and the addition ridge location is the
same as distance A. In both cases the line
iength of the addition ridge is equal to one-half
the span of the addition plus the length of the

- addition side-wall rafter plate.
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Part 3 of figure 11-38 shows an unequal-
span situation, If framing is by the long-and-
short valley rafter method, the distance from
the end of the main roof ridge to the upper
end of the longer valley rafter 1s equal to dis-
tance A plus distance B, distance B being one-
half of the span of the main roof. The location
of the inboard end of the shorter valley rafter
on the longer valley rafter can be determined
as follows: (tirst calculate the unit length of
the longer valley:rafter, or obtain it from the
unit-length rafter tables. Let us suppose that

51
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the rommon-rafter unit rise 15 8; in that case
the umt length of a valley rafter is 18.76.

The total run of the longs. valley rafter be-
tween the point where the shorter rditer ties
in and the rafter plate is the hypotenuse of 4
right triangle with other sides each equal to
one -half of the span of the addition.. Suppose
the addition is 20 ft wide; then the jotal run in
question 1s the square root of (102 + 10?), or
14.14 ¢

You know that the valley rafter 13 18.76
unizs long for every 16.97 umts of run. The
lengtn of rafter for 14.14 {t of run must there-
fore be the value of x 1n the proportional equa-
tion 16.97:18.76::14.14:x, or 15.63 ft. The lo-
catton mark for the inboard end of the shorter
vailey rafter on the longer valley rafter, then,
will be 1583 £t or 15 ft 7 2716 1n,, from the
heel plumb cut line on the longer valley rafter.
The length of the addition ridge will be equal

Figure 11-34. —Lengths of dormer ridge.

t¢ one-hali the span of the addition. plus the
length of the addition side-wall rafter piate.
minug a shortening allowance equal to one-half
of the 45° thickness of the longer vallev rafter.

If framing is by the suspended-ridge method,
the distance between the suspension peint on
the main roof ridge and the end of the main
roof ridge 1s equal ¢ distance A plus dis-
tance C; distance C is one-half of the span of
the aaditicn. The distance between the point
where the inboard ends of the valley rafters
tboth short in this method of framing) tie into
the addition ridge and the out-board end of the
ridge is equal to one-half the span of the addi-
tion pius the length of the addition side-~wall
rafier plate. The length of the addition ridge
18 equal to one-haif of the span of the main ron{
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e
. i [

»
e




BUILDER 3 & 2 ‘
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Figure 11-35. —Shed roof {raming.

\“} )

< o

133.142
Figure 11-36. —~Method of {raming a
shed dormer.
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plus the length of the addition side wal} rafter
plate.

COLLAR TIE

Gable or double-piteh roof rafters are often
reinforced by horizontal members called collar
ties (fig. 11-39). In a finished attic the ties
may also function as ceiling joists.

To find the line length of a collar tie divide
the amount of drop of the tie in inches by the
unit of rise of the common rafter. This will
equal one-half the length of the tie in feet.
Double the resuit for actual length. The for-
mula is: Drop in inches x 2 over unit of rise,
equals the length in feet.

The length of the collar tie depends on
whether the drop is measured to the top edge
or bottom edge of the collar tie (fig. 11-39).
The tie must fit the slope of the roof. To ob-
tain this angle, use the framing square. Hold

-~
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ROXF TRUSSES

Muck meodern roof framing ts done with
RCKIF TRUSSES like the one shown ip figure
11-41. The principal parts of a truss are the
UPPER CHORD (consisting of the rafters). the
LOWER CHOHD ‘correspending to a ceiling
joistt, and various diagonal and or vertiral
diracing and connecting memhers which are
known collectively as the WER MEMBFERS.

The truss shown in figure 11-44 is oined
at the crorners with piywond GUSSETS, Other
methods of «rner joining are by metal gugsets
‘or bv various types of notehed 10ints, reinforced

443

Chapter 11 -ROOF FRAMING

%
s § !
— L . . !
_.-‘\\
~
\ |
AN
R
R
. N,
\( \\
N\,
N \\ ,
. \ N
o ,
3
t
e B s
\\- _\
SN\ . !
£ ‘ ,\‘ :
N I
e e mem et e v e e — — ﬂ_T [ ——
! i \Ml -
= L e
) - -
133,144
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Cadien raite o location laveut,

Aith bolts Consfraction miormatian on rruskes
bs ustally hven o detaad Jdrawings
BOOGE PRAMIDG ERECTION

Haoot framing ~foudd be done fram o seatiodd
with planking not less than 4 10 below the level
Af the man ol ridoe. The usual tvpe of roof
scattobd consists of dideonatly braced 2-levcea
herses, spaced about 10 ftapart and extending
the tull length of the rdee

i the byrldme has an addifion, as much as
poessihle of the i roof s framed betore the
addition framing s startest. Crpples and ek
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Figure 11-33.—~Calculation for a collar tie,
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Figure 11-40.—Laying out end cut on a collar tie.

344



“~

Chapter 11 —-ROOF FRAMING

LORER TNGRO -

45,438
Figure 11-41.=Typical lightweight roof truss.

rafters are usually left out until a‘;ter the head-
ers, hip rafters, valley rafters, and ridges to
which they will be framed have been installed.

For a gable roof the two pairs of gable-end
rafters and the ridge are usually erected first.
Two men, one at each end of the scaffold, bold
the ridge in position, while a third man sets the
gable -end rafters in place and toenails them at
the rafter plate with 8-penny nails, one to each
side of a rafter. Each man on the scafiold then
end-nails the ridge to one pf his rafters with
- two 10-penny nails, driven through the ridge

into the end of the rafter; and toenails the other
rafter to the ridge and to the f{irst rafter with
two 10-penny nails, one on each side of the
rafter. Temporary braces like those for a
wall should be set up at the ridge ends to hold
the rafters approximately piumb, after which
the rafters between the end-rafters should be
erected. The braces should then be released,
and the pair of rafters at one end should be
plumbed with a plumb line, fastened to a stick
extended from the end of the ridge. The braces
should then be 1eset, and they should be®left in
place unti!l enough sheathing has been installed
to hold the rafters piumb. Collar ties, if any,
are nailed to common rafters with 8-penny
nails, 2 to each end of a tie. Ceiling-joist ends
are nailed to adjacent rafters with 10-penny
natls, 2 to each end. .

On a hip roof the ridge-end common rafters
and ridges are erected first, in about the same
manner as {or a gable roof, and the intermedi-
ate common rafters are then filled in. After
that, the ridee-end common rafters extending

345
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from the ridge ends to the mid-points on the
end walls are erected. The hip rafters and hip
jacks are installed next. The common rafters
in 4 hip roof do not require plumbing; if the hip
rafters are correctly cut, installing the hip
rafters will bring the common rafters plumb.
Hip raiters are toenailed to plate corners with
16-penny naiis, 2 to each side. Hip jacks ﬁre
toenailed to hip rafters with 10-penny nails,
3 to each jack.

For an addition or ‘dormer the valley rafters
are usually erected first. Vallay rafters are
toenailed to plates with 16-penny nails, 2 to
each-side, and tq ridge pieces and headers with
three 10-benny nails. Ridges and ridge-end
common rafters are erected next, other addi-
tion common raftegs next, and valley and crip-
ple jacks last. A ley jack should be held in
position for nailing shown in figure 11-42,
When properly nailed, the end of a straightedge

-laid along the top edge of the jack should con-

tact the center line of the valley rafter as
shown.

< STRAIGHY ELGE vALLEY JACK~ N{/{ f/

| L

A ~
' 3
AN
\ R .
VALLEY JACK -—- ~—

-

_w.@«m-m..,mww

v
vAL;ErRAFTsw«‘\\\

.

AN

\u

ki

133,147
Figure 11-42. —Correct position for nailing
a valley jack rafter.
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e lower tay.  of roof ¢overing is called

the ROOF SHEATHING: the upper laver s
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Toopiers omay e lad either *‘t‘r'zamall}' or
Gloesalle s iaren na, sneathing mov he aither
CHOSED sheathing awd with no stuces between
courses: or QPEN sheathing :laid vith spaces
netween courses'. Qpen sheathing :s used for
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edden 8l

minules, Jlosed sheathinge

O T-nL oo vedths Lomay consist
~oards but mav be dressed-
staplap. Onen sneathing usually
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consists of 1 X3 or 1x 4 strips, witi spacing
0.C. equal to the specified exposure of shingles
TO THE WEATHER. An 18-in. shingle which
is lapped 12 in. by the shingle above it is said
to be laid 6 in. to the weather.

Sheathing should be nailed with two S-penny
nails to each rafter crossing. End-joint re-
quirements are the same as those previously
described for wall sheathing. The sheathing
ends should be sawed flush with the outer face
of the end-wall. sheathing, unless a projection
of the roof sheathingover the »nd-wallsis called
for. If such a projection is needed, projecting
SKeathing boards nust be long enough to span
at least 3 rafter spaces.

Plywood. usually in 8-ft x 4-{t sheets, laid
horizontally, is frequently used for roof sheath-
ing. Nailing requirements are the same as

those previously described for 8-ft x 4-ft sheets .

of plywood wall sheathing.
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COURSE DATA PAGE

LCOURSE MISSION: To train select builders and builder strikers in the

knowledge and skill factprs defined by the persomnel readiness capabiiity
program, skill level 150.1.

PEXSONNEL AND RATINC FLIGIBLE: E-2 thru E-4 -
OBLICATED SERVICE: NONE

NI EARNED: N/A.

PHYSICAL REQUIREMENTS: NONE

SECURLYY CLEARANCE REQUIRED: NONE
PRIRFQUISITE TRAINING AND/OR BASIC BATTERY TEST SCORE REQUIRED: NONE
RELATED TRAINING: NONE

FO . W-{UP TRAINING: NONE

EVALUATION: Performance will be evaluated on a go/no go basis.
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QUTLINE OF INSTRUCTION

TOPIC Unit 1.1: § CLASS 'PRACT TOTAL PAGE
INTRODUCTION - -9
1.1.1  Orientation 1.5 0 1.5 3
1.1.2 Safety .5 0 ) 3
~ -2 0 2
) Unic 1.2

Lizht Frame Structures

1.2.1 Sills and Girders 3 3 6 3
. 1.2.2 Floor Joists and Solid Bridging 1 4 5 3
1.2.3 Subfloors and Wall Plates 2 3 5 4
.24 Wall Membhers 2 15 17 4
1.2.5 Ceiling and Roof Comstruction 3 4 7 4
1.2.0 Gable End Studs 1 2 3. 4
1.2.7 Cours? Summarization 1 4 5 &
13 35 48
Toral Periods Classroom: ‘ 13
Total Periods Practical: 35
Total Hours Per Course: . - 50

¥ bach period of instruction represents 60 minures actual instruction.
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OUTLINE OF TRAININGC OBJECTIVES

Unit 1.1 TINFORMATION Contact Hours:! 2
N _ ,
Terminal Objecttive:  {ipon complerion of this unit the student will have
reperted to Bullder Scbool and recelved the school orfenfation and safety
procedures required to complete the assigned course ol instructlion as 4

SCBT student.
Topic 1.1.1 ORLENTATION o Contact Hours: 1.5

Fnabling Objective: Upon completion of this topic the student will have
reprrtes for the course and answered questions pretaining to key points
>n the srganization, mission and regulations of NAVCONSTRACEN.

Topic L...2 SAFETY - . . ) Contact Hours: 0.5
1

nabl.ng Objective: Upon codpletion of this topic the student will be

Lt

st le o report accidents or fire and state the satety practices that will
3¢ «~ oreod in the school. ‘

it .7 LIGHT FRAME CONSTRUCTION | Contact Hours: 48
Iire .l Objective: Upon completion of the unit the student will have
met 41! the requirements of the Personnel Readiness Capability Program, skill

Jever 150.1 = Light Frame Construction I involving substructure framing,
wall framing and roof framing. The light frame structures are to be

e ec-~d by following the procedures and meeting the specifications stated
i.. t» j0ob sheet.

Tapr. . 2.1 SILLS AND GIRDERS Contact Hours: 6

Enabling Objective: Upon completion of thislcopic the student will be
able 1o lay out, cut and install sills and girders following procedures
in :crovdance with job sheets SCBT 150.1 BU JS 1.2.1.1, "Installing Sill
Plares,” and SCBT 150.1 BU JS 1.2.1.2, "Placing and Posting Girders".

The iistalled sill plates and girders will be within job sheet gpecifi~
c3LLe0s.

Topic 1.2.2 FLOOR JOISTS AND SOLID BRIDGING Contact Hours: 5

Enabling Ybjective: Upon completion of this topic the student will be
able te lay oul, cut and install floor joists and solid bridging fcllawing
procedures in job sheet SCBT 150.1 BU JS 1.2.2.1, ""Floor Joists and
Bridging (solid) Layout and Erection'. The installed floor .framing will
be within job sheet specifications.

Oy

40}



©:

Tople 1.2.3. SUBFLOORS AND WALL PLATES Contact Hours: 5§

ha
g

Enabling Objectives: Upon completion of this topic the student will be
. able to lay out, cut and install subflooring and wall plates following
procedures in job sheet SCBT 150.1 BU JS 1.2.3.1. "Installing Subfloors"
and SCBT 150.1 BU JS 1.2.3.2, "Laying Out Sole and T8§ Plates". The
installed subflooring and sole plates will be wicthin job sheet specifi-~
cations. -

-

Topic 1.2.4 WALL MEMBERS Contact Hours: 12

Fnabling Objectives: Upon completion of this topic the student will be
wle o lav out, cut and install stﬁas, fire blocks, headers, sills and
bracing following procedures and meeting the specifications outlired in

job sheets SCBT 150.1 BU JS 1.1.4.1, "Erecting and Securing Wall Sections, "
SCBT 150.1 BU JS 1.1.4.2, "Installing Fire Blocks and Diagonal Bracing,"
ard 3CBT 159.1 BU JS 1.2.4.3, "Installing Trimmer Studs, Cripple Studs,
Sills and Praders". ‘ ‘

Topic 1.2.5 CEILING JOISTS AND ROOF CONSTRUCTION Contact Hours: 7

tnabling Obiective: Upon completion of this topic the student will be
able to lay sut, cut and install ceiling joists and rafters following
procedures in accordance with job sheets SCBT 150.1 BU JS 1.1.5.1.
“"Cutting and Installing Cetling Joists', SCBT 150.1 BU JS 1.1.5.2.,
"Raising Roof Frames", and SCBT 150.1 BU JS 1,2.5.3., "Laying Out Common
Rafters”. The installed ceiling joists and rafters will be within job
sheet specifications.

Topic 1.2.6 GABLE END STUDS Contact Hours: 3

Enabiing Objective: Upon completion of this topic the student will be
able to lay out, cut and install gable end studs following procedures i{n
accordance with job sheet SCBT 150.1 BU JS 1.2.6.1, "Laying Out, Cutting
and Installing Gable End Studs."” The installed studs will be within job
sheet specifications.

Topic 1.2.7 COURSE SUMMARIZATION Contact Hours: 3§

Fnabling Objective: Upon completion of this topic the student will have
reinforced his ability to identify by naming all the framing members in
accordance with the texts as the members are pointed out by the instructor.
The student will also have reviewed the methods used in the erection of the
light frame structure as a structure is torn down. The dismantled framing
nembers will be clear of all naits and will he nearly stacked.
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ANNEX 1 ™~

TEXTES

1. Builder 3 & 2, NAVPERS 10648-F .
2. Framing, sheathing and Insulation, Del iar Publishing Compaﬁy
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ANNEX II
REFERENCFS .
1. Fundamentals of Carpentry, American Technical Sdciety.

¥

e .

Practical Carpentry, Goodheart-Wilcox Company.

A-1I-1
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ANNEX 111
TOUL -, LQUIPMENT AND MATERIAL
fOOLY :
NSN, MFi;. NO. ITEM ‘ QUANT. PRICE
3110-00-186-8171 Chisel, Wood 1 1/2" ' 1 ea. 9.60
5110-00-293-3435  Saw, Cross cut 8 points - 1 ea. 3.35
3120-09-2§3-0665 Bar, Wrecking 3/4 X 30¢ l‘ea. 1.95
53120-00-449-8083  Wrench, Adjustable 1 1/8 X 10" 1 ea. 3.20
2120-30-392-5485  Hammer, Carpenter léioz. | l ea. 3.60
5130-00-293-3456 Drill, portable electric 3/8" dia. 1 ea. 45.50
5133-00~-228-1327  Drill Bit, 5/8" dia. (12 to a pkg.) 1 pkg.  4.20
5210-00~078~8948 ngare, Combination 12 in. 1 ea, 7.10
f 2210-00~221-2050 Square, Fruming - _ 1 ea, 4 .40

53210-00-273~9793 Qhalk Line and Reel- 1 ea. .83 _ ’
5210-00-278~064S  Square, Sliding-T-Bevel ‘ 1 ea. 1.24
5210-C0-293-3505  Measuring Tape, 10 ft. - 1 ea. .94
5210-00-926-54130 -Level, hand, carpentef 28 in. 1 ea. 4.45

Saw, Circular, portable, electri .

7 inch blade ( 1 ea. 60.00
EQUIPMeNT:
5440-00-515-9487 Ladder, Step 8 Ft. | ' 1 ea, 17.40
n150-07-665-7972 Extension cord, single outlat 1 ea. 1.75
S31-00-171-9436  Keel, blue,soft (déz) ‘ 1 bx. .65
8415~006-205-3895 Apron, nail, carpenter | _ 1 ea. 2.50

Saw horse
MATERIALS:

2 x 4's

” 2 x 6's

¢ A=II1-1
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TOOLS, EQUIPMENT AND MATERIAL (€ont'd)

1 x b's

i~
~

£
f...

AT X4 0 X 8 0 Plywood
S315-00-310-4439 Nails 8d com. 50# box 1 bx. 13.50
Nails 8d duplex

5315-00-010~4663  Nai:s,16d com  SO# box 1 bx. 13.50

e
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Transparencies (cont'd)

16. NP-311013.3T-12

?r;n-d Opening” (window)

17. 11CS-11013.101T-2 Platforn Western Frame Construction

18.. 11€S-10321.101T-2 Rafter Cuts

19. 11CS-10321.101T-1 Rafter Measurements

20. 11CS-7400064~-T

(hares

Connnﬁ Rafter Layout.

1. Illustrating sub-structure of a frame structure.

2. Illustrating frame structure.

Sample
1. 2 x4

!.,-’ g
2 2 x 6
3. 4.x 4
4. 4 x 6

5. 8d box nail

6. 164 box nail

Model

1. Platform Prame Building

Locally Preparad Materisls

1. Floor Planm

Job Sheets

1. SCBT 150.1 BU JS 1.2.1.1
2. SCBT 150.1 BU J§ 1.2.1.2

‘3. SC3T 150.1 BU JS 1.2.2.1

4. SCBT 150.1 BU JS 1.2.3.1
5. SCBT 150.1 BU JS 1.2.3.2

6. SC3T 150.1 BU JS 1.2.4.1

Installing S1i11 Plates
Placing and Posting Girdexs

Floor Joists and Bridging (solid)
Layout and Brection

Installing Subfloor
Laying Out Socle and Top Plates.

Eracting and Securing Wall
A-IV=-2
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ANNEX 1V

use Maasuring Tools.
use Saws.
use Hammers.

use Hand Boring Tools.

MN-6719B  Building Technique - Framing Floor Joists and Wall.

MN-6719-C Building Technique ~ Framing, Rafter Principles and
Common Rafter.

Si11

Si1l and Girder

Framing Joists and Girder
Floor Joists Layout

Wood Bridging

Rough Opening for Windows.
Rough Opening for Doors
Subfloor

Subfloor and Underlay

Sole Plate

Corner Balloon and Platform Framing
Platform Framing

Platform Frami. »

-,
E?

Wall Backing

TRAINING AIDS

Pilms:

1. HOW-016 Bow to
2. HOW-018 How to
3. HOW-014 How to
4. HOW-015 How to
5.

6. GIF-001  The Gift of Life.
7.

Transgarencies:

1. 11CS8~7400055~T

2. 11CS-7400056-T

3. 11CS-7400057-T

4. 11CS-10321.1017-5
5. 11CS-740005%8-T

6. 11CS-10321.101T-3
7 1:65-10321.101T-4
RB.  11CS~-7400059-T1

9. 11CS8-7400060-T
2. NP-311013.3T-8
11, 11CS-7400065~T
12. NP-311013.3T-13
13. NP-311013.37-14
14 11CS~7400063-T
1>, NP-311013.37-9

Bracing in Framing
A-IV-1
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ll.

12,

Job JShn:u {cont’d)

SCBT 150.1 BU JS 1.2.4.2

SCBT 150.1 BU IS 1.2.4.3

SCBT 150.1 BU JS 1.2.5.1
SCB3T 150.1 BU JS 1.2.5.2
SCBT 150.1 BU JS 1.2.5.3

SCBT 150.1 BU JS 1.2.6.1

by

7Y

é?..
Inst.allmg Fire Blocks and Diagomal Br&cing.

Instal llng hi-er Smdl,cripplo Stude, S{lls:
and Headers. P

Cutting and Installing Ceiling Jolsts.
Raising Roof Frames
Laying OCut Common Rafters.

Laying Out, Cutting and Installing Gable
End Studs.

A-IV-3



TRAINING ALDS KOQUI PMENT

{Q

2.

16mn Movie Projector

Overhead Projector.

ANNEX V

Vgt
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FIRST WEEK
5 TOPIC NO.  TYPE PFRIOD  TUTLER RATIO

FIRST DAY

1.1.1 C 1 Orientation 16/1
. 2
1.1.2 o 2.5 Safety 16/1
1.2.1 C 3 S1lls and Girders 16/1
4
5
P 6 fﬂ_ 16/1
7 ;o
SZCOND DAY -~
\ . .
1.2.1 P 8 5111s and Girders ‘ 16/1
1.2.2 C 9 Floof Joists and Solid Bridging 16/1
P 10 i 16/1
11 .
t:a"‘ 12
13
1.2.3 C 14 Sub floors and Wall Plates 16/1
THIRD DAY ~\
1.2.3 C 15 Sub floors and Wall Plates 16/1
' P 16 16/1
17
18
1.2.4 C 19 ¥all Members 16/1
20
P 21 16/1
FOURTH DAY
1.2.4 P 22 Wall Members 16/1
{ 23
24
25
26
27
28
FIFTH DAY
1.2.4 P 29 Wall Members 16/1
30
te “t‘ .

coRd
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SECOND WEEX

TOPIC NO. TYIPE PERIDOD TITLE ‘ RATIO
" FIRST DAY
1.2.4. P 1 Wall Members 16/1
2
3
&
5
1.2.5, c 6 Ceiling Joists and Roof Comstruction 16/1
7
Q;;\
SECOND DAY .
1.2.5. c 8 Ceiling Joists and Roof Comstruction 16/1
P 9 16/1
10
11
12
1.2.6 c 13 Gable End Studs 16/1
P 14 16/1
THIRD DAY
1.2.6 P i Gable End Studs 16/1
1.2.7 c 16 Course Summarization 16/1
p 17 16/1
o 18
19

A-VI-2
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MODIFICATIONS

-Zza:%acgé? ub« c(l..

YAV of this publication has (have) been deleted in

adapting this material for inclusion in the "Trial Implementation of a
Model System to Provide Military Curriculum Materials for Use in Vocational
and Technical Education.” Deleted material involves extensive use of

military forms, procedures, systems, etc. and wis not considered appropriate
P €8,

for use in vocational and technical education.

)



Topic:

Average Time:

Classification:

y A

SCBT-10Q - 190-BU-IG-1.1.2

NAVAL CONSTRUCTION TRAINING CENTER
PORT HUENEME, CALIFORNIA 93043
SPECIAL CONSTRUCTION BATTALION TRAINING COURSE (SCBT) 100 - 190

3
Unclassified

Safety

0.5 Periods (Class)

Instructional Materials:

A.

B.

Texes: None.
References.

1, .\'Avcoss*rx.gmms‘r. 5400.4, (current series)
"Organization Manual of NAVCONSTRACEN."

-

2. "Safety Practices for Shore Activities,”
“NAVMAT P-5100, (Jan 1973).

Tools and Equipment: None.
Iraining Aids and Devices.
1. Film,

a. OCIF-001, "The Gift of Life," (18 min.)

irafning Alds Equipment,

1. léom Movie Projector.

Terminal Objective: Upon completion of this unit the
student will have reported to Builder School, received
the school orientation and safety procedures required to

complete the assigned course of instruction as a SCBT

student.

Enabling Objectives: Upon completion of this topic the
student will be able to report accidents or fire, and state
the safety practices that will be enforced in the schook.

Criterion Test: The student will answer orally specific
question pestaining to the method of reporting and
fighting fi{res as established by NAVCONSTRACEN and CBC
regulations, and will conform to the safety policies for
the duration of his assignment to Buflder School.

None. _gff

Homework:

S

»l (1 of 4)



SCBT-10Q - 19Q-BU-I1G-1.1.2

&

QUTLINE OF INSTRUCTION , INSTRUCTOR ACTIVITY STUDENT ACTIVITY
I. Introduction to the lLesson: N
A. Establish contact. ‘ I.A. Introduce self and topic.

) i. Nanme:
2. Topic: Safetry. | k
B. Establish readiness. ' | " I.B. Motivate student.
1. Purpose.

2. Assignment.

C. Establish effect. I1.C. Bring out need and value
of material being preseuted.
' 1. Value.
a. Pass course. |
b. Perform better on the job.
D. Overview. 1.D. State learning objectives.
1. You will be able to answer orally specific | 1. State fufoirmacion and
questions related to the methods of reporting mwmaterials necessuary to gulde
and fighting fires as established by student.

NAVCONSTRACEN and CBC regulations and conform
to the safety practices that will be enforced
in this school.

2. Ask questions.

3. Take notes. !

Vg
C o2




. ~ | SCBT-100 - 190-BU-1G-1.1.2 )

QUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACYIVITY

1I. i csentation:

@

A. Safetyv.

1. Reporting sccidents.
a. Class safety man. l.a. Pick safety mand and
explain job. )
b. Instructor.
C. Schwool director.
g, First aid when appropriate.

7. Fire safety.

a. Evacuation routes,
b. Reporting fires.
¢ Fighting fire.

{1) Location cf extinguishers.
3. Field safetv. A. 3. Introduce film.

a. Show film: CIF-00", “"The Gift of Life." a. Discuss key points
to leok for.

ggﬂff b. Show filn
h. Mscuss film highlights. 3.b. Lead discussion. 3.b. Participate in
discussion - ask
1. Ask questions. questions as necessary.

2. Stress safety.

Ve
o

(3 of 4)




{ SCBT-100 - 190-BU-IG-1.1.2 (
QUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

II1. Application:

A. Discussion. . II1.A. Questions to be I11.A. Answer and ask
developed by the instructor. questions.
Iv. Summary:
A. Safety.

1. Reporting accidents.
2. VFire safety.
3. Field safety.

V. Test:

A. None .

(4 of 4) SEN
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SCBT-150.1-BU-IG-1.2.1
NAVAL CONSTRUCTION TRAINING CENTER
PORT HUENEME, CALIFORNIA 93043
SPECIAL CONSTRUCTION BATTALION TRAINING COURSE (SCBT) 150.1

Cilassification: Unclassified

~Topic: Siils and Girders Terminal Objective: Upon completion of this course the
| student will have met all the regquirements of personnel
Average Time: 3 Perfods (Class) readiness capability program, skill level 150.1 - Light
3 Periods (Pracu) Frame Construction I involving sf{ll plate, post, girder,
_ floor joist, bridging, sub-flooring, plate, ridge piece and
Instructional Msterials: gable end stud. The l{i{ght frame structure is to be erected
‘ by following procedures in accordance with iodb sheets and
A Texts. to within the requirements as stated on the job sheets.
1. Butilder 3&Z, NAVPERS 1064B-F, - Enabling Objectives: Upon completion of this topic the
Chapter 10. student will be able to lay out, cut snd {nstall sills and
girders following procedures in accordance with job sheets
by Framing, Sheathing and Insulation, SCBT-150.1-BU-JS~1.2.1.1, "Installing S{i1 Plates,' and
Delmar Publishing (o., tUnits 1 & 4. SCBT-150.1-BU-JS-1.2.1.2, "Placing and Posting Girders."
! ’ the installed sill piates and girders will be within job
B. Reference . sheet specifications.
1. Fundamentals ef Carpentry, Amerisan Criteriop Tests: Given the proper tools, materials and lob
Technical Society. sheets, the student will be tested on his ability to
correctly use and care for carpenter hand tools and portable
-C. Tocols and Fgquipment. electric tools. He will perform all tasks as outlined in
‘ the objectives and will meet all tolerances as stated in the
1. Measuring tape. job sheets,
‘ . Combhinatinn square. * Homework: Read: Builder 382, NAVPERS 10648-F, Chapter 10
J and Framing, Sheating and Insulation, Units 3 & 4, pp.
3. Hand level, 19 - 25,
4. Ixtension cord. T
S. Framing sgquare.

(ERIC6.  Hammer. (1 of 112




SCBT-150.1-RU~IG-1.2.1

7. Chisel.
8. Portable electric circular saw.
9. Portable electric drill.
i0. Drill birs.
11. Adjustable wrench,
12. Saw horses.
13. Nail apromn.
D. Training Aids and Levices.
1. Films. .

a. HOW-0l6, "How to uUse Measuring
Tools," (12 min.).

h. HOW-018, "How to Use Saws,"
{12 min.).

». HOWer0Ol4, "How to Use Hamners,'
(12 min.).

d. HOW-015, "How to Use Hand Boring Tools,"
(10 min.}.

e. MN-6719B, "Building Technique =~ Framiag
Floov Jolst and Wall,”" (25 min.).

Z. dransparencles.

a. 11CS-7400055-T, 5111,
AL

b. 11€8~7400056-T, Sil1 and Girder.
' (2 of 11)



SCBT-150.1-BU-JS-1.2.1,
c. 11C5-7400056-T, Framing Joists and Girder.
3. Materials.
&, 2x4's, 2 x6's, 4 x &'s and 4 x 6'8. e
4. Platform frame building (model). ‘

S. Chart(s) {llustrating sub-structures of a
frame building.

6. Samples of Materials.

—
8. 2 x 4.
b, 2 x 6.
c.. 4 x 4.
d. 4 x 6.
e. B4 box nails.
f. 16d box nails.
7. Locally prepared materials.
a. Job sheets.
(1) SCBT-~150.1-RU-JS-1.2.1.1, "Installing Si1l Plateg."
(2) SCBT-150.1-BU-JS-1.2.1.2, "Placing and Posting Girders."
E. Training Alds Equipment.
92
1. 16mm movie projector. “

2. Overhead projector.

| ERIC? - (3 of 11)




QUTLINE OF INSTRUCTION

I. Introduction to the lLesson:

A.

Establish congact.
1. Name:
2. Topic: Sills and Girders.
Establish readiness.

1. Purpose.

8. S§41]1 is the member where the wood
portion of the structure ties onte the
concrete foundation.

b. Girder is the member that supports
floor joists.

2. Assignment.
a. Read: (1) Builder 3&2, Chapter 10,
(2) Framing, Sheathipg and Insulation,
Unit 3 and 4.

Establish effect.

1. Value.
a. Pass course.
b. Perform betier on the job.
¢. “Get advanced.

d. Be a better buildf&%.

(4 of 11)

g/,

Q SCBT-150.1-BU-~1G~1.2.1
INSTRUCTOR ACTIVITY

STUDENT ACTIVITY

A.l. Introduce self.
A.2. Introduce topic.
B.1. Motivate the student by

defining the functions of these
members. Accuracy should be
stressed saying that if the sill
plates are placed inaccurately
the building that is erected in
it will be inaccurate.

C.1. Brimg out need and value of
material being presented - state
learning objectives.

a. Upon completion of this topic,
yvou will be able to layout, cut
and install 8i{lls and girders.

You will also be able to correctly
use carpenter hand tools and port-
able electric power tools.

1



INSTRUCTOR ACTIVITY

‘xOUILINE OF INSTRUCTION
P. Overview.
1. Job sheets.

Follow instructors demonstration on tha
job sheet.

! a.
Qb‘ Job sheets are to help you in the fiels
exercises. Refer to them when in doubt.
2. Safety precautions in using:
a. FElectric portahle circular saw.
b. ' Electric portable drill.
c. Hand saw.

3. Ask questions any time - raise your hand and
be recognized before asking.

Il. AStart‘presentation:
A. Introduce job sheets. IT.A. FHand out job sheets.

1. SCBT-150.1-BU~JS-1.1.1.1, "Installing St11
Plates,"

2., SCBT~150.1-BU-JS5-1.1.1.2, "Placing and Posting
Girders.”

B. Tools and Fquipment.

(5 of 11)

t | SCBT~150.1-BU-1G-1.2.1

st

STUDENT ACTIVITY

I1.A. Job sheets are
to be returned at the
completion of this
topic. However, if
you wish to keep s
copy for your own, ask
the instructor for
them.
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( < . . B scir-150.1-8u-16-1.2.1  (
CUTLINE OF INSTRUCTION . ‘ . 'INSTRRUCTOR ACTIVITY .- STUDENT ACTIVITY
r . e .t &{_— . N ) ., . - . . - 1, ¢
1. Pilm.. . ‘EEE ; ' '; ' o
”~ . ‘ & r . ¢ -
a. Introdyce film. . l.a. Introduce one film at-a .
T time. ) Tt R .
4 . . . r B c o, *1
b. Discuss key points. o 1.b. Discuss. key poiants prior . S {‘i B
~to each showing of film, . I
c. Show film. ‘ g f
' - F ¢ —~ : - , . S
d. Discuss highlights. - o 1.d. “Discuss highlights after 1.d. Participate’in
o . showing of film. ‘ discus~ion.
(1) HOW~016, "How to Use Measuring N o . o
Toels." _ (1) Lead discussion. o
{2) HOW-018, “How to Use Saws." (2) Ask questions.
(3) HOW-014, "How to Use Hammers." ‘
(4) HOW-015, "How to Use Hand Boring L
Tools."™ . '
2. 1Introduce tools and equipmert not in film. B.2. Show tools and equipment
: as they are introduced.
a. Hand level. -
b. Extehsion cord.
c. TPRortable electric circular saw.
d. Portable electric drill,
: | ; .
e. Adjustable wrench.
f.,'Séw{harseé. , ' -
w g. Chalk line. .o ' .
(6 of 11) 98




i

) 'f ' | o SCAT-150.1-BU-IG-1.2.1 ) :;>3 "o

OUTLINE OF INSTRUCTION ' ' - INSTRUCTOR ACTIVITY smnm ACTIVITY‘
) e } . . —m'_‘——_
: / . . .
; 3. MNaterials. * ‘B.3. Show samples of wood .
L1 }/‘ . ‘pleces and nails’ to.reiriforce yat
: 7 a. 2 x 6's% . presenntim. _ ~
1e, E ‘. '
b. 4 x4's. ) / X .
c. 4x6's. k
d. Bdibox nails. § ,
. ) . J ‘f
)  e. 16d duplex nsils. .
o ‘ 8 -
fs 16d box nli.ll- } . f - b ' ' [\
C. Sills. N ] \ . I5.C. Give a brfef lecture on
" ’ sills ‘and girder. To reinforce
1. Definitién - bearing ae&ers placed on lecture use: v TS |
: foundation walls. . . _ . L
. a. Model on _.platfom frame e
2. Typet. : ~ building.
‘ . - & ta
a. Lapped. . _ ‘ * b. Chart(s) illustne:ing ‘%&"
- ‘ sub<structures of a frame
b, Leminated. : building.
| . T cles.
c. Solid. . ' c rmpatm BQQ ~
(1) 11CS-7400055-T. | _
d. 'Box. ) Lo (2) 11C8-7400056~T.
'D.  Girders. | u 2 | " 1I.D.  Give brief lecture on girders to ~
’ reinforce iectm‘e, use:
1. Definition bearing members that support i
floor joists ené smaller beams. | A, Model of: pl,éfom f‘m .building.
) 2. Types. : b. Chart(s) inustrating sub-strucmres
: ) " of & frame bui}.di.ng. -
§ S\ . % )”
) ) ¢. Transparency. AR VA
S ; (7 of 11) : .

(1) 11C5-7400057-T.

. * . ’ £ 5




b. Discuss key‘points,‘_}
c. Show film. )
)y MN~-67198,"Butlding Technique, Ftaming :
. Flanr Joists and Wall."
d. Discuss fiim. 4 . 3.d. Lead discussion by asking
. and answering questions on the
(1) Highlights. film - streas safety.
(2) safety.. ;
; / .
E. Steps of procedures. / - II.E. T§§? class out :Z/ige
o field to demonstrate - (all
1. S4ill lay out technique. . students attention to job gheet
: ‘ ’ ) SCBT-150.1-BU~JS-12 .1.1,
2. Prepare first sill section. : ,
b. Select straight 2 x 6. coP
c. Position 2 x 6 member.
d. iay out for anthor bolt.
I (8 of 11).
At - t * e

OUTLINE OF INSTRUCTION

Built up. |

‘. »
A Y
Solid. |
.. b &
d. B,f :g
. Pilm. '
a. fn:roduce film.

? 5 N\

~ SCBT-150.1-BU-IG-1.2.1 |
pe ACTIVITY STUDENT ACTIVITY ™~

D.Sﬁ +Give brief introduction to

the film, pointing out the key’
points to look for in the film

and then show the film.

—~

&

3le

o

LY

Participate in th

discussion. ﬁ%

- II.E.
in the demnnstrstion
on job sheet.

Fad

Follow procedure

192
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o '  SCET-150. i-éhu-zs-I 2.1 -
mm.m: of. msmucrmn - . msmucmnmcnvxm A .. STUDENT ACTIVITY -

e, Lay out for sill length., % N ) ; « T
. o 2. sin p:epargtiog gechqique.
a. Place sill plate section on saw horses. .
) ' " b. Use portable electric cirpdiat saw to B o : SN
‘  cut sill plate to lenggh. Stress _ .
" safety in thaCUuBsage g\ this saw. ~ : e e ¢
c, Use portable electric drill to drill Vs

requized holes - stress the need of a ~
hole 1/8" larger than anchor bolt size.

) - . &
3. Siii plate installing technigue. v - . .
a. Place sill pi&te in‘position, place o
a washer on*each bolt gnd hand tighten :
the nuts. ] : ( : _ : ' o
4. Girxder 1ay’en: and preparation technique. "E.h. Iasttuctor\deménstrstes - E.4. Studénts follow
o : - call student's attentiofi’to 4 tration on job
i a. Determine length of girdem. . © job sheets. = ' . sheet' SCBT-150. 1-BU-
j ' ) : Js—l 2.1, 2.\_
b. SeI!ct straight 4'x 6 and place it on R o o ) "-;f*“\\v,/f
’ Saw horges. _ ‘ . . A
' ~ ' : . _ s > . : ) h v- /
: c. Cut girﬁe# to length. - o e > ¢ -7
(1) Girder should be cut appoximately ‘ C
1 inch, shorter than space opening. <
d: Run a line taut across the building and I . N~
on the top of sill plates. X : S - : - , : E{) 4
¢ . - - N . - N . ) . Ny
-l {}.nf y o - - ‘ - fm
o ‘ : ; X . (% of 11) - ‘ K ’
q . ) . . p : . . -

~



_ « SCBT«;#Q l-Bn-IG«I 2. 1
- OUTLINE OF INSTRUCTION . L IKSTRﬁCTﬁR ACTIVITY-~ = . sruggyr ACTIVITY
\ s ot
' e. Determine post. locations (3) and determine 4.f. Demonstra:e correc: ussse oy
- length of each post by subtracting the of the hand sav.

thickness of the girder member from the ( ’

distance of post length taken up to ‘ .

the tsut line in each post location. _ o . -

EaE o I . - . o S N

N PR - - : .

. ‘ , . ) o . ¥ ’ /v < 77
( | - (

f. Measure and cut posts to length. : 1 -

" * ‘¢ 8- Plnce :;d secure posts to girder. = . e :
: i PR .
h. Plnee girder in posi:ion and brace , ! A RS _
girder temporarily. - < ‘

o

-
[V
.

Place sill plnte in position, place »a
washér on each bolt and hand tighten

nuts. ( : )
I11. Application: - | | /
A. Student practice. ’
Y - £ \ ’ ’ e .
- 1. Usage of hand saw by cutting ends of scrap A.1. 1Issue tools-and msterfals. A.1. Student practice,
2 x 4's until 2 cut is made thnt is within : ) )
. + 1/18" of being square. \
2. Installing sill plates. ' A.2. Assign student to teams-~ A.2, ,Stuﬁent;prac:ice
4 men to a team and designate = as. 3 member of a team.
¢ project site.  Be availsble :
. ‘ to show, assist and supervise.
. * ° 3, Install girder with posts.

VI. Summary:

A. GCerpenter hand tools.

(10 of 11)




\ ! | & - l' - ‘ ¢ l‘ . ‘ bé

o ¥ N . - . . - N s . . .
i ¢ N . . . o
- . - LY : - . .l
- C. . o L3 . - PR .. { . « .
~ - - . ’ s - . . ~ .
) ! - ¢ i . e : T - . ) ' .
(S . - . ‘ . . .

& . .~ -
- . o
: e o - N

- : e , 3
SCRT-150,1-BUs+1G-1.2.1

OUTLINE OF INSTRUCTION - L INSTRUCTOR ACTIVITY - STUDENT ACTIVITY

f _ . : ) Y. < -
’ 1. Measuring tools.’ o - > o ;\Q | .
| ) 2. 'Qﬂpﬁip;:ieq square. ‘ .' - ‘f ‘ . i

- ~§a' %‘nd ICVGfl_ . m. | | - “. ?-

(3 ";ﬂ.k Framing square. L o ‘ | ) ‘ ' s

5; Haumer . ‘ | : ‘ : .
‘ 6. Ratchet brace. ¢ T . ‘ ‘ |
. Auger bit. A | R

' 8. Adjustadle wrench.

9. .Cross cut saw. | | S

B. Portable electric power tools, ~

1. Drill.
¥
2. C(Circular sav.
C. Substructure members. . '

1. S4ill plates.

2. Gixders.

=5

3. Posts.

(11 of 11)
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SCBT-150.1~BU-IG-1.2.2

f.* NAVAL CONSTRUCTION TRAINING CENTER
' - PORT HUENEME, CALIFORNIA 93043

SPECIAL CONSTRUCTION BAT!ALION TRAINING COURSE (SCBT) 150.1 A
Ciassification: ﬁnclansified - 3 N
Topic: Flooxr Joists and Solid Bridging Terminal Objective: Upon completion of this courze the
: ' studens will have met all the requirements-of personnel
Aversge Time: | Period . (€lass) , readiness capability program, skill level 150.1 - Light
‘ § Periods (Pract) . Freme Comstruction I involving sfll plate, post, girder,
o A floor jodst, dridging, sub-flooring, n};tc, ridge piece and
" Imstructional Materials: .’ gable end stud. The light frame structure is to be erected
by following procedures in sccordance with job sheets and
A. Texts L : to within the requirements as stated on the job sheets.

1. Byflder 382, NAVPERS 10&68«? Chapter 10. Enabling Objectives: &pon completion of this topic the

s , student will be able to lay out, gut and fnstxll floor
2. aming, Sheathing and Insulatfom, joists and solid bridging following procedures in job
elmar Publishing Co., Unit 6. - sheet SCBT-150.1-BU-JS-1.2,2.1, “Floor Joists and
' - ) - Bridging (solid) Layout and Erection." The installed floor
B. References. . , framing will be within job sheet speciffication-~.
. ‘\'_,, ¢
1. Practical Carpentry, Goodheart - ‘ Criterion Tests: Given the proper tools, materials and
wilcox Co. , - job sheet the student will be tested on his ability to
- ) correctly use and care for carpenter hand tools and portable
2. Fundamentals of Carpentry, American electric power tools in performing all tasks outlined in the
Technical Society. : ojectives and within the requirements/tolerances as stated on
: ' ‘ the job sheets.
C. Tools and Equipment. o
' Homework: Read: Builder 3&2, Chapter 10, and Framing,
1. Measuring tape. Sheathing and Insulation, Unit 6.

2. Cozrination square.

1i0

3. C(Cross cut saw.

4. Framing sqpare.
' (1 of 7)




P

f/S" Hammer. 5 . N

6. Chalk line.

7. Portable electric circular saw.

8. SAsvho:se.;

Training Aids and Devices.

1. Transparencies.

‘a. - 11CS-10321.101T-5, "Floor Joist Layout."

b. 11CS-7400058-T, "Wood Bridging." <
2. Platform frame building (model).

3. ~Chsrc(§5 illustrating sub-structures of
a frame building.

4. Materials.
a. 2 xié's or 2 x 8's.
5. Locaily prepasred materials.
- ‘3ob sheet .

(1) SCBT~150.1-BU~JS-1.2.2.1, "Floor Joists and
Bridging (solid) Layout and Erectfon.”

Training Aids Equipment. N
1. Overhead projector.

!f‘: )

11} L QofM
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1.
A.
n.
C.
{ o P 3

T2,

»

OUTLINE: OF INSTRUCTION

Introductfion to the lessen:
3

Establish contact.

<1

1. Name:

Y

Topic: Floor Joists and Solid Bridgin;

-

Establish readlne-s. :

1. Purpose.
.. Floor joists - members that support
the floor. _ _ ‘
b. Soli& bridging members that hold floor
joists in alignment snd for the bdraciag
‘ of the floor joists.
2. Assisnnnnga
a. AReadf
(1) Builder 342, Cha?;er 10.
(2) Frawming, Sheathing and Inﬁul&tioﬁ,
> unit 6. - ‘

Establish effect.
1. Value.

Pass course.

Perform better on the job.

Get advanced.

Be & detter builder.
(3 of

- NG

SCBT-150. }-AU~1G-1.2.2 '

. INSTRUCTOR ACTIVITY . STUDENT ACTIVITY

.
&
i h L} . *

- N . *

. , . i 4

\L
. £ B .
: '

A.l1. Introduce éeif‘

A!z!

Introduce tdpic.‘
~ : é
3 &
B.1. Motivate t studcnt- by oo ‘
defining the f :ion: of these . ~
nenbars. . ' : "
. - - t ‘ :; »

\\ - 4 - ~° - -

%a
im,

2

- ¥
C.1. Bring“cuf need and value of
material ‘being ‘presénted. State
. learning objec:ives. 7

a. Upon completion of this topic
you-will be sble to lay out, cut
and install floor jofsts and
solid bridging.

7) ¢



\ R

N\ - GUTLINE OF INSTRUCTION - 7 . INSTRUCTOR ACTIVITY
Overview. ? | o o e I
1. .Job sheets. “ff_ . . ?v‘ G ) ‘ g
; @ ff§i§#
‘a. Follow instructdi's demonstration nn the
job sheet. “ - &
« _ b. Job shsets to hqxp you in the Einld P
‘ - exerciges. 3 Rnfer to thea when in dopbt, 4, .
2. Safety puun:im in working o‘L f£3sor joiat- - T
| watch uhe:c you put ybur foot. - o '
. & , e ’
3. Ask questions an :1:&, e - .
. ?ns y | : | Y | | {
1.  Start pressatatiéa. v 3 ) oo
'A. Introduce job sheet. : II.A. Hand out job sheet.
| . 5 : | B
- SCBT- 150.1-BU~-J38~-1.2.2.1, "Floor Joists and _ . .
Brtdging (éclid) L&yeu: and Brection.”
B. Materiala. \ . * II.B. Show sample of 2 x 6's
- and/or 2 x 8's.
1, 2x6'sor 2zx8's. '
C. Floor joists. - '\!, . IX.C. Give brief lééiure on
L ' . r joists and bridging.
- 1. Definition - floor joists are horizontal - :
nembexrs supporting g@k floor. - a. Use mcras of ‘platform frame
. building
2. Types. ' _ e
o, . b. Use chart(s) {llustrating
a. Common. . ‘ aub-structures of a frame
| building.
b. Triopme.. . /
ippl 7 %
¢c. Cr e - 3
PP . (4 of 7)
{ 11 . .. .-
o . ’ _
- ) . i i : e \\ . -

SCBT~;50 1~BU~IG-1. 2.2

STHDSNT‘A AIYITY D

Ll
!

,z.".’;éi?
[

I1.A. Job sheet is

to be returned at the '
- conipletion of this

topic. -
II.B. Pay close
.attention to lecture.

II.C.- Pay close
attention to lecture.

. =

Cow




f

D.

3.

OQUTLINE OF INSTRUCTION :
L EFREEN - .

Q’ - -
Spacing, S {

a. 12" on center. . v

'b. 16" on cen:;§i

L

C. 24" on center. :
L S s

. E!‘idstng. K ,‘ (S

1.

Steps of procedures.
i

-

1.

a. Definition - Eloct ftsning neﬁher used’

-

The chief purpose of hridging is to hold the
joists plumb and im*.correct alignment. Also
helps to distribute load over several joists.
Cross bridging 1s more effective thnn seltd

and ia nost commnnly used.. ,

‘for the bracihg of flcqg joiats.

b. Types. _
- <. . . -
(1) Solid, to hold floor ‘joists pluu&,
in alignaent and halp to distribute
load over several jetsts.
- (%
(2) Cross bridgings orgherriﬁg bones are
more effective in load distribution
than the solid bridging.
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. -1.8s. Use transparency,

" I1.E. ‘Take class out in the
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C. 3. Use t:nnaps:gﬁcy
ucs-mézx 101T-5.
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11CS-7460058-T .
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field to d trate, call

" STUDENT ACTIVITY

e i
l"

P
. o

- - studééts attention to job sheet.'

Lay out for floor joists on sill plate,

(5 of 7)

E.lg Demonstrate layout:

technique - explain 3/4" set

back.

sheet.

Bal.- Foilow procedures /

in demonatration on job
J
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. ‘ OUTL.INE OF INSTRUCTION o : msmucmn ACTIVITY _/ TUDENT AC1IVITY-

& i o e neuhle stnr:ar Jotsts.
b. Keel to mnfk the 2x's Eor joist placement.
c. Hs:k off 16" for center ot firat joist.

. ', d. Set back 3/4" fo: thieknesa of 2x'g

- joist. ,

2. Layout at 16" on cente:, emphasize correct
placing of Zx's.

2. Prepare and@aecure header joisis. E.2.  Demonstrate toe-nailing
o ’ i technique. .
8. Select s:rsigh:, even grained joiat
msnher.”

b. Square cut one end.

*

c. _Align this piece with the end of sill
plate’ and mark for length. All joints
on the headeér joists myst he on the
center of a flger joist.

. .-

g. Cut to length.

e. Securé header jofst to sill plate.

a

f. Square mark joist placement on header

joist.
- 3. Prepare and secure joist. . ‘ E.3. Demonstrate joist nailing _
technique - stress need of keeping
the crown up.
hY
11q 120
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‘ SCBY-150.1-BU-IG-12 .2
| QUTLINE OF INSTRUCTION , INSTRUCTOR ACTIVITY - STUDENT ACTIVITY

a. Square cut one end.
. b. HMeasure and cut to required length.
c. Secure to header joist and sill plate. - o
d. Secure to girder.

4. Prepare and secure 8olid‘bridging. ' E.4. Demonstrate lay out
technique.

a. Square cut one end of acrape floor joist
size pilece.

o b. Measure as to leagth.

c. Determine solid bridging placement
joists.

d. Snap chalk line through these pointa.

- III. Application:

-

A. Student practice as a team member in the laying IIT.A. Be available to show, III.A. Student practice
out, preparing and securing the floor joists and assist and supervise. . as a member of a gfeam.
solid bridging.

IV, Suomsary:
A. Floor joist.

B. Solid bridging.
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-k

I?I (T of D)

A



%

Qf" |
| SCBT-150.1-BU-1G-1.2.3
. \ . . . -

NAVAL CONSTRUCTION TRAINING CENTER

' - PORT HUENEME, CALIFORNIA 93043
SPECIAL CONSTEUCTION BATTALION TRAINING COURSE (SCBT) 150.1

o, Classificatfon: Unclassified p ‘ : - o
Topic: Subfloors and Wall Plates - S Terminal Objective: -Upon completion of this course the
' , . o . . student will have met all the requirements of persomnel
Average Time: 2 Periods (Class) ' ' ~_readiness capability program, skill level 150.1 - Light
3 Periods (Pract) ' Frame Copstzuction I involving sill plate, post, girder,
) ' ‘ floor joist, bridging, sub-flooring, plate, ridge piece and
 Instructional Materials: - , ‘gable end stud. The light frame stxucture is to be erected
. - by following procedures in accordgnce with job sheets and
A Texts. _— to within the :equitenents.nsiecnteé on the'job sheets.
‘ 4 -
1. Builder 342, NAVPERS 10648-F, Enabling Objectives: Upon completion of this topic the
Chapter 10. : student will be able to lay out, cut and install subflooring,
’ and wall plates following procedures in job sheets -
; 2. Framing, Sheathing and Insulatiom, SCBT 150.1 BU JS 12 .3.1, “Inetalling Subfloor™ and
—— Delmar Publishing Co. " SCBT 150.1 BU JS 12.3.2. "Laying Out Sole amd Top Plates". ~
‘ The installed subflooring and sole plates will be within
B. References. job sheet specifications.
i. Practical Carpentry, Goodheart - Criterfon Tests: GCiven the proper tools, materials and job -
Wilcox Co. '’ sheets the student will be tested on his ability to use and —
_ care foY carpenter hand tools and portable electric power
2. Fundamentals of Carpentry, American tools in performing all tasks outlined fn the objectives
Technical Society. . A and within the requirements/tnlerances stated on the job
' sheets.
-G, Tools and Equipment.
| Homework: Read: Bulicir 3&2, Chnpter 10 nné Framing,
1. Measuring tape. Sheathing and Insulation, Units 9 and 10.

2. Combination square.
3. Cross cut saw.

Q lus. Framing square. - - : . _ 12
7 ) - ‘ (1 of 10)
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‘SCBT 150 1 BU IC 1.2.3.
5. Haomer
6. Chalk line, _ . - A
7. Portable electric circular saw.
8.“st‘horseﬂ.
9. Nail apron.

D.” Training Aids and Devices.

1. Transparencies.

a. 1105-10321.101T-3, Rough Opening
for windows.

i

b. 11CS~-10321.101T-4, Rough Opening for
doors.

c. 11C8-~-7400059-T, Subfloor.
d. 11CS-7400060-T, Subfloor and Underlay.
e. NP-311013-3T-8, Sole Plate.

f. 11CS-7400065-T, Corner Balloon and Platform
Framing.

2. Model of platform frame building. )

3. Charts {llustrating frame structures,

4. 'locally prepared materials. ) vlcjtj
5

a. Floor plan.

o~

S | ~(2 0f 1) .. x
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SCBT 150.1 BU IG 1., ).

: (1) Stize of building.
(2) Size and location of door.

(3) Size and location of window.

b. Job sheets.

(1) SCBT 150.1 BU js 1.2.3.1. "Installing
Subfloor".

(2) SCBT 150.1 BU JS 1.2.3.2. "Laying Out
Sole and Top Platas".

5. Materials
8. 3/4" x &' 0" x 8' 0" plywood.
E. Training Aids Equipment.

1. Overhead projector ' ' , o

. - | (3 of 100
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OUTLINE OF INSTRUCTION Al ci‘zyxm - smdm ACTIVITY
‘ ‘ - - O
I. Introduction to the Lesson. :ﬁ . ' 4 - S U i;
\ | R O P 4
A. Bastablish contact. ‘ L1 &
b S - { S
1. Neame; o , ~ A.1. Introduce self, p
. a ' s *
2. Topic: Subfloors and Wall Plates. . A.2. Introduce ?opic. .
B. BREstabligh readiness.’ | ' o
1. Purpose. |, ‘ ‘ B.1. Motivate the student by -
| defining the function of these x
b a. Subfloor is to help reinforce the _megbers. Accuracy should be
finish floor that are to be placed stressed in laying out the studs
over tben in that inaccurately laid studs

Y

_ will not be able to properly
b. Sole and top plates are members that receive the sheathing.
hold the studs in place. '

2. Assignment,
a. Read.’
| (1) Builder 3&2, Chapter 10. )

(2) Framing, Sheathing and Insulation,

-
units 9 and 10.
C. Establish effect. ‘ s .
1. Value. . G.1. Bring out need and value of ,
material being presented. State v A
a. Pass course. learning objectives. ' '

b. Perform better on the job.

150
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OUTLINE OF INSTRUCTION , INSTRUCTOR ACTIVITY * . STUDENT Acnnm ol

®
“‘} . N \ N [

c. Safety precautions. a.  Upon completion of this topic .. L .
: : you will be able to lay out, cutc N : o
d. Ask questions. and install subflooring and lay ;o [ >
- ' out top and sole plates. : _ .
D. Overview. : K

1. Job sheet.

£-

2. Pay close attention to the demonstration by e e
the instructor. ‘ .

3. Safety precaution.
" §. Ask questions. p ’
5, This topic will be presentéd in two parts. ‘ : Y .
é II. Start Presentation (Part I): |

A. Introduce job sheet. 7 , I1.A. Hand out job sheets. I1.A. Job sheets are
{f | to be returned at
1. SCBT 150.1 8U JS 1.2.3.1. "Installing" the completion of this
Subfloor™, topic.

2. SCBT 150.1 BU JS 1.2.3.2. "Laying Out
Sole and Top Plates'.

B.r Materials. ' I1.B. Show samples of plywood
: and a8 plece of 2 x 4.

1. 3/4" x 4' 0" x 8' 0" plywood.
2. 2 x4's. | ) \ }

C. Subfloor.

(5 of 10)
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SCBT-15Q.1~BU~IG-1. 2.3

OUTLINE oF IN§§§§CTION ’ , - INSIRHCTOR ACTIVITY STUDENT ACTIVITY
1. Definitfon - taﬂhélp reinforce the finished C.1." Give brief lecture on sub- +

floor that is to be placed over it . and to floor.
serve as a working surface in the erection of

the building. ) : . &. Use model of platform frame * r -
: building. L .
2. Types. .
i b. Use chart(s) Lllustracing a
a. 1 x's. frame structure.
b. Plywood. _ ) N c. Use‘Transpkrencies.
D. Wall plates. ‘ (1) 11CS5-7400059-7.

(2) 11CS-7400060-T.
1. Definition - members to hald the studs in :
place. D.1. Give brief 1lecture on
' sole and top plates.

2. Types. ,
_ a. Use model on platform frame
a. Sole plate. building.
bh. Top plates (double). b. Use chart(s) illustrating
a frame structure.
w E. Studs. '

c. Use transparencies.
1. Definition - upright wall member that supports :
the everhead and the roof. (1) 11CS-7400065-T,
(2) NP-311013-3T-8.
2. Types.

a. Common.
b. Trimmer.

¢. Cripple.

134
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OUTLINE Of INSTRUCTION \ ‘ 5§§TRUCTOR ACTIVITY STUDENT ACTIVITY
Framing allowance. |
1. Door. | : © F.l. Use :t;nhpnrency.
. Width - 2 1/2". . 11C5-10321.101iT-4.
2. Wiadow. v
a. Width - 2 1/2".
Steps of procedures (Part I). I1.G. Take class out to the II.G. PFpllow procedutes
 field to demonstrate ~ call in the demonstration
1. Subfloor. student attention to job sheet. on the job sheet
a. Lay out for starter course. : 1. SCBT 150.1 BU JS 1.2.3.1,

(1) Mark off 48 1/4" from header joist
at both ends of buflding.

(2) Snap chalk line across, the floor
joists from these points.

b. Lay first panel.

(1) Start flush with starter joist and
align with chalk line.

(2) Secure this piece temporarily.
(a) All joints must be over a joist.
c. Lay 2nd panel.

(1) Lay 2nd panel butt against -the lst
panel and 1in line with chalk line.

(7 of 10)
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OUTLINE OF INSTRUCTION B INSTRUCTOR ACTIVITY _ STUDENT ACTIVI

: (2) Secure this plece temporarily.

'd. Lay and secure remainder of panels . \§; _ ‘ : K
temporarily. - ' . oo

i
e. At the completion df the first course | ‘ :
secure panels. . . ’ : ¢
' -

P

ITI. Application (Part I): . ~

A. Student practice as a team memher in the install- IIL.A. Be available to show, III.A. Student practice
- atfon of subflooring. assist and supervise, as a team member. '
NOTE: At the compleitinn of installing subflooring,
call the students together to demonstrate
plate lay out technique.

Iv. Start Prescatatfon (Part II): ’ .
. A. Lay out for sole plate. ' IV.A. Call student attention IV.A. Foliow, demon~
to fob sheets, SCBT 150.1 BY stration by instructer
1. Measure in 3 1/2" from the edges at ecach JS 1.2.3.2. and pass out on the job sheets.
corger. - _ floor plan. DPemonstrate lay
§ . . out technique. s
2. Sné%ichalk line through these points. " <F

\.

B. Select straight 2 x 4's,

1. A slight crown {s okay. £
C. Align and secure sole plate along the chalk lime.
J. Determine location of doors and windows. IV.D. Have student turn teo IV.D. Turn to floox «
floor plan. plan.

: . 1. One floor plan to each team.
R B - . | 13%

Q. , : ‘ ’ ; (8 of 10)

f



T - I / - ‘ . - . s N R
- ¢ - o S
- e L3
3 # . 3
’ . @ . . . . b
.

) g ‘ : ‘ SCBT—ISO 1-BU-1G-1.2.3
OUTLINE OF INSTRUCTION . | msﬁwcmx ACTIVITY STUDENT WCTIVITY
E. Llay.out for doors and windoys on sole plate. IV.E. Dennnstxate dnor and
) ' ) window opening lay out tech-
1. Llocate and mark centers of doors and nique ~ stress importance of
windows. ‘ putting proper symﬁol signifying
’ types of studs. >

2. Place marking '"D" for doors and "H" for
windows.

3. Allowing 2 1/2" for rough opening mark for
trimmer stuas¢

4. Place "T" for trimmer studs.
F. Lay out for studs at 16" on center.
L. Off set 3/4" on first stud. ‘ .
2. Place an "X" for studs.
3. Place "C" for cripples.

"4. Place "T" for trimmers.

G. Prepare and lay out top plate. IV.G. Demonstrate technique
in laying out top plate.

1. Square cut one end of selected 2 x 4 and place
it edgewise on the sole plate with the
squared end flush with the end of the sole ’
_plate.

2. Transpose marking for studs, cripples and
trimmer.

3. Top pléites are to be joined on a stud.

(9 of 10)
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" SCBT-150.1-BU~IG-1.2.3

f . QUTLINE OF INSTRUETIOR INSTRUCTOR ACTIVITY STUDENT . ACTIVITY
r V. Applicatfon (Part II): ‘ h
. ‘ . . , '
A. Student practice in laying out of sole and top V.A. Be available. to ‘show, V.A. Student practice
plate. - assist and supervise. in lay out work

on one wall section. .
VI. *Summnryg

) A. Subfioor. )

ﬁq
. B. Wall plates.
C. Studs’ .
3 ' ; :
1. Standard.
2. Trimmer.
3. Cripple. »
¥
D. Franing allowance.
1. Door.
2. Uindows. y
. 115
/ I 1 Z |
(10 of 10) o~
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NAVAL CONSTRUCTION TRAINING CENTER

PORT HUENEME, CALIFORNIA 93043

)

~

Ciassification: Unclassified
Topié¢: Wall Members

" Average Time: 2 Periods (Class)
' 15 Periods (Pract)

-Ins:ructionsl Materfals:
A. . ‘\Texts.

L. ﬁuil&er 3&2, NAVPERS 10648-F,
Chepter 10,

By

{, Framing, Sheathing and Insulation,

Delmar Publishing Co., Unit 0 and 11.

B. References.

1. Fundametais of Carpentrv, American
Technical Society.

2. Practfical Carpentry, Goodheart-
Wilcox Co.

- C. Tools and Fquipment..

1. Measurfng tape. "

L)

Combination square,
3. Hand level. &

Extension cord.
4 R

~¥

SPECIAL CONSTRUCTION BATTALION TRAINING COURSE (SCBT) 150.1

Terminal Objective: Upon completfion of this course the
student will have met all the requirements of pérsonnel
readiness capability program, skill level 150.1 - Light

- Frame Construction I involving sill plate, post, girder,

floor joist, bridging, sub-flooring, plate, ridge piece and
gable end stud. :g?flight frame structure is to be erected
by following procedures in accordance with job sheets and

to within the requiré§§nth as stated on the job sheets.
Enabling Objectives: Upon completion of this topic the
student will be able to lay out, cut and install gtuds,

fire blocks, headers, sills and bracing following procedures
in accordance with job sheets SCBT-150.1-BU~JS~1.2.4.1,
"Erecting and Securing Wall Sections," SCBT-150.1-BU-JS-
1.2.4.2, "Installing Fire Blocks and Diagonal Bracing,"

and SCBT-150.1-BU-JS-1.2.4.3, "Installing Trimmer Studs,
Cripple Studs, Si{lls and Headers.'

Criterion Tests: Given the proper tools, materials and

job sheets, the student will be tested on his ability to
correctly use and care for carpenter hand tools and portable
electric power tools in performing all tasks outlined in

the objectives and within the requirements/tolerances of

the job sheets.

Homework: R?éd: Builder 3&2, NAVPER> 10648-F, Chapter 10,
S

and Framing, ‘Sheathing and Installation, Units 10 and 1i,
pp. 91 - 92, h
(1 of 10)
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Framing square.
Bnhner.
Portable electric circuiaf‘sawi
Saw horse and step ladder.
Chalk line.

Nail apron.

D. Training Aids and Devices.

1.

(A
[
e N
-
v

Transparencies.

a. NP-311013.3T-13, "Platform Framing."

b. MN’-311013.3T-14, "Platform Framing."

¢. 11CS-7400063-T, "Wwall Backing."

d. NP-311013.3T-9, “Bracing in Framing."

e. NP-31101 .3T-12, “Framed Opening (Window)."

Chart(s) illustrating structures of a fraem
frame building.

Locally prepared materials.
a. Job sheets.

(1) SCBT-150.1~-BU-J§-1.2.4.1, "Erecting
and Securing Wall Sectiuns.”

(2) SCBT-150.1~BU-JS-1.2.4.2, “"Installing Fire
Blocks and Diagonal Bracing."

2 of 10)

SCBT-1501-BU-1G-1.2.4
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g.

(3) SCBT-150.1-BU-JS-1.2.4.3, "Installing Trimser
Studs, Cripple Studs, 81Ils and Headers."

4. Materials.

Training Aiis Equipment,

1. Overheax projector.
-

(3 of 1)
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OUTLINE OF INSTRUCTION

Introduction to the Lesson:
A. Establish contact.
1. ,kane:
2. Topic: Wall Members.
B. Establish readine;;.
1. Purpose.
a. 35ills and Headers are wall members

needed for the rough openings for
doors and windows.

b. Tire block and diagonal bracing are wall
cembers needed to strengthen the wall.

2. Assignment.
a. Read.
(1)  Builder 342, Chapter 10.

(2) Framing, Sheathing and Insulation,
Units 10 and 11. -~

C. Establish effect.
1., Value,
a. Pass course.

Perform better on the job.

o

(-"4 YR

1_5‘1

_SCBT-150.1-BU-IG-1772.4 (
INSTRUCTOR ACTIVIT

A.l. Introduce self.
A.2. Introduce topic. '%“', -

B.1. Motfivate student by
defining the functions of these

-wall members.

C.1. Bring out need and value of
material being presented. State
learning objectives.

a. Upon completion of this topic
vyou will be able to lav out,

1Oh

STUDENT ACTIVITY -

s
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OUTLINE OF INSTRUCTION

c. Get advanced.

d. Be s better builder.

-
. 4 % .
D, Overview.

1. Job sheets.

SCBT-150.1-BU-1G-1.7.4
INSTRUCTQB ACTIVITY STUDENT ACTIVITY
cut and ins:all‘s:uds. fiYe .
blocks, headers, -sflls and

.bracing for a light frame

2. Pay close attention to demonstration by

the instructor.

3. Safety precautions.
S )

4. Ask qﬁestiﬁns;
Start Presentation: E

A, Introduce job sheets.

~

1. SCBT-150.1-BUJS-1.2.4.1, "Erecting
and Securing Wall Sections."

SCRT-150.1-BU-J8-1.2.4.2,
Blocks and Diagonal Bracing."

Pk
.

3. SCRT-150.1-BU-JS-1.2.4
Studs,
?

B. Materials.

"Installing Fire

.3, "Installing Trimmer
Cripple Studs, S{lls and Headers."

structure.

II.A. Hand out job sheets. II.A. Job sheets are to

be returned at the
completion of this
topic.

1. 2 x 4" s, for this portion of training use SCraps

of 2 x 4's as much ag possible.

F“‘)

Jie

! 1
A

(5 of 10} "
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OUTLINE OF IQSTRUCTION ENSTRUGTQRMACTIY;TF: STUDENT ACTIVITY
€. Header. _ 1X1.C. Give a brief lecture on II.C. Pay attention -
| ' headers, sills, fire blocks agking questiens 84
and diagonal bracing - use necessary.
training aids to reinfarce

lecture.

a. Use model on platform
frame building.

b. Use chart(s) illustrating
structure of frame building.

c. Use transparencies,

NP-311013.3T-13

NP~311013.3T-14

11CS-7400063~-T

NP-311013.3t-9

NP-311013.37-11

Y NP-311013.37-12

1. Definition - headers are horizontal
members over door and window openings,
these members distribute the roof load
directly over the openings to the trimmer
and common studs.

2. Materials - headers are made of double
2x4's nailed together; 4 x 4' s, 4 x 6's,
and/or 4 x 12's depending on the size of the
cpening.

»

D. Sills.

1. Definition - sills are the lower horizontal
members used to hold cripple studs in place

under window openings.
1

{6 o' i1}
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OUTLINE OF INSTRUCTION

VN

STUDENT ACTIVITY

-

SCBT-150.1-BU-1G-1.7.4
INSTRUCTOR ACTIVITY

2. Materials - 7 x 4's.

Braces.

1. Definition -~ braces are d{;gonal'memhers used
to strengthen the walls, whenever possible they
should be placed ftom upper corner downward
to the sole plate.

Types.
a. Let-in brace.

b. Cut-in brace.

‘Plan sequence of raising wall section.

1. Generally the longest wall section is raised

first.

Determine length of stud

1. Overall distance should be 8' ~ 1" for a
8" ~ 0" high wall, the 1" is to allay .
for ceiiing material.

2. Less thickness of three 2x's or 3 X1 1/2" =

4 1/2".

Determine the number of studs that will be needed.

A

(7 of 10)

I1.G. Demonstrate calculating
technique of stud length
8 foot + 1 inch for clearance
- 8" 1"
less , 4 1/2"

7' 8 1/2¢

stud length = 7' § 1/2"

W'l
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- - , : o SCBT-15Q., 1-BU-1G-1.2.4 -
QUTLINE OF INSTRUCTION INSTRUCTOR ACTIYVITY STUDENT ACTIVITY

IIT. Application:

A. Student Practice as a member of a team in the III.A. Demonstration is not IITI.A. Student practice .
preparation and raising of wall sectiohs. necessary - however, be avail- 8as a team member,
\ able to show, assist and super- refer to job sheet
ey : vise. as necessary.
. ' 1. Prepare stud for scudding. N @
: o a. Cut studs as-hecessary. : : ' *

b. Distribute studs;fan-wall section.

_ ,
2. Nail studs to sdle plate and lower member
of top plate.

i
R

‘a. Use two 16d commen nails at each end

of stud. -

b. If plates are to be joined, join them
on & stud. -

[

Select straighter 2 x 4's for corner studs, o
door openings and window openings.

3. Secure upper member of top plates.

a. Off-set as necéssary to receive other
wall sections.
~ . -

b. In overlapping of upper member for a
straight wall, overlap r st be for at
least two studs.

Raise wall section.

e

(8 o. 1M
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SCBT-150.1-BU-I1G-1.2.4 ’ |

OUTLiNE OF INSTRUCTION INSTRUCTOR ACTIVITY ‘ STUDENT ACTIVITY

$. Secure sole plate with 16d common nails.

6. Plumb and temporarily brace this wall section.

7. Assemble, raise, brace and secure other ¢
wall sections. \
8. Install fire blocks. A.8. Demounstrate use of chalk
1ine as guide for fire blocks.,
a. A4B" from subflooring. ¥

b. Staggered.

c. Dimension of fire blocks are determined by
the spacing of the studs on the sole plate.

g, Install diagonal bracing.
a. Braces are best lsid at §5° angles.
19. Remove temporary btracing.

11. Install trimmer studs. A.11. State that the standard
door height is 6' 8".
2. Trimmer studs should be the height of
the door plus 2 1/2" framing allowance.
12. Ianstall header.

a. Header dimension is determined by the space _ _
of opening between the studs. '

»3. Install sill.
i~. install cripples.

164
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QUTLINE OF INSTRUCTION | _ INSTRUCTOR ACTIVITY STUDENT ACTIVITY
iV. Sumpary: ) /
A. Header. E
B. Sill. . e
- C. Braces. '
-, _ o
~ D. Fire bhlocks.
/
£
N
\_\
19
151
) \
Q ‘ (1C «1 17
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NAVAL CONSTRUCTION TRAINING CENTER
PORT HUENEME, CALIFORNIA 93043
SPECIAL CONSTRUCTION BATTALION TRAINING (SCBT) 150.1

Classification: Unclassified 1&
Topic: Cefling Joists and Roof Construction Terminal Objective: Upon completion of. this course
‘ the stydent will have met all the requirements of
Average Time: 3 periods (class), 4 periods (pract.) . personnel readiness capability program, skill level
150.1 - Light Frame Construction I involving sill
Instructional Materials: piate, post, girder, floor joist, bridging, sub-
l flooring, plate, ridge pilece and gable end stud.
A. Texts: The light frame structure is to be erected by
following procedures im accordance with job sheets
1. BRuilder 3 & 2, NAVPERS 10648-F, Chapter 11. and to within the requirements as stated on the job
: sheets.
2. Framing, Sheathine and Insulation, Delmar
Publishing Company. : Enabling Objectives: Upon completion of this topic
the student will be able to lay out, cut and install
B. References: ceiling joists and rafters following procedures
in accordance with job sheets SCBT 150.1 BU JS v.2.5.1.
1. Fundamentals ~f Carpentry, American Technical "Cutting and Installing Ceiling Joists', SCBT 150.1
Socletv. _ BU JS 1.2.5.2., "Raising Roof Frames', and SCBT
150.1 BU JS 1.2.5.3., "Laying Out Common Rafters”.
C. Tools and Equipment: The installed ceiling jcists and rafters will be within

job sheet specifications.
1. Measuring tape.
Criterion Test: Given the proper tools, materials

2. Combination square. and job sheets, the student will he tested on and
care for carpenter hasd tools and portable electric
3. Hand level. circular saw in working as a team member in performing
‘ all tasks outlined in the objectives and within the -1‘34
4. Hammer. requirements/talerance on the job sheet. 7
i Framing square. ‘ Homevork:
1., . Keel. - Read Builder 3 & 2, NAVFERS 10648-F (hapter 11,
]

S ¢ | w118 346,
ERIC . e
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'SCBT 150.1 BU IG 1.2.5.

/. Portable electric circular saw.
8. Saw horses.

9. Cross cut saw. .

X ™~
10. Step ladder. .
11. Sliding T-bevel square.
D. Training Aids and Devices.
1, Films> .
a. MN 6719-C Bullding Technique~Framing, |
Rafter Principles and Common Rafter (15 min.).
2. Transp&réncies:
P ‘ a. 11CS 11013.101T-2 Platform Western Frame
' Construction.
b. 11CS 10321.101T-2 Rafter Cuts.
c. 11CS 10321.101-T 1 Rafter Measurements.
d 11CS 7400064-T Common Rafter Layout.
3. tCharts:
a. Illustrating structures of a frame building -
(platform), parts of a common rafter.
4. Locally Prepared Material: 4 164

a. Job sheets.

r/\



(1) SCBT 150.1 BU JS 1.2.5.1. "Eutting
gnd Installing Ceiling Joists".

(2) SCBT 150.1 BU JS 1.2.5.2~ "Raising
Roof Frames.’

(3) SCBT 150.1 BU JS 1.2.5.3. "Laying
out Compron Rafters.”

Training Aids Equipment:
1. 16em projectory

2. Overhead projector.

15
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* OUMESNE QF INSTRUCTION

IQ Intreduction to the Lesson:

A.

C.

Establish contact.
1. Name:

2. Topic: Ceiling Joists and Roof
Construction ~

Establish readiness.
1. Purpose.
a. Ceiling joists are members supporting
the ceiling and holding the walls _

together.

;. Rofters are members supporting rduf
sheathing and roofing.

Z. Assignment.

a. Read:

(1) Builder 3 & 2, Chapter 11

Establish effect.
1. Value.

a. Pass course.

b, Perform better on the job.

c. Get advanced.

d. Be a betr-r build._r

159

‘ .

INSTRUCTOR ACTIVITY

I.A. Intrbduce self.

1.A.2. Introduce topic.

I.B. Motivate student by
defining the function of these
members.

I.C.1. Bring out need and value
of material being presented.

a. Upon completion of this
topic you will be able to lay
out, cut and install celling
joists and rafters.

4

SCBT 150.1 BU IG 1.2.5

STUDENT ACTIVITY

Lo



OUTLINE OF INSTRUCTION

D.

S
o

. | ~/2'd

SCBT 150.1 BU IG t.2.5

INSTRUCTOR ACTIVITY

Overview:

1. Job sheets.
a. SCBT 150.1 BU JS 1.2.5.1.
b. SCBT 150.1 BU JS 1.2.5.2.
¢. SCBT iSO.l AU JS 1.2.5.3.

2. Pay close attention to instrugtion being
given. :

3. Safety precautions.

4. Ask questions.

1I. Presentation.

\.

I=~-rcduce Job Sheets. II.A.

. SCBT 150.1 BU JS 1.2.5.1. "Cutting and
Instaising Ceiling Joists."”

>, SCBT 150.1 BU JS 1.7.5.2. "Raising Roof
Srames".

1. SCBT 1S0.1 BU JS 1.2.5.3. "Laving out
Common Rafters'.

Vo-orialse

1.2 x 4's for ceilinp jois.. and roof
framing membhers.

rafter lavout terme. 11.C.

terms.

i. Unit of run. Hse:

Hand out job sheets.

Give brief lecture on
To reinforce lecture,

STUDENT ACTIVITY

II.A. Job sheets are
to be returned at the
completion of this topic.

11.C. Take notes.

- “‘2

¢ -
i A



] SCBT 150.1 BU IG 1.2(..”
OUTLINE OF ACTIVITY . INSTRUCTOR ACTIVITY STUDENT ACTIVITY

2. Unit of rise. a. Text - Framing, Sheathing
, and Insulation, pg. 110-121.
3. Total run.

b. Use transparencies:
4. Total rise.

(1) 11CS 11013.101T-2
3. Span of the building.
(2) 11CS 10321.101T-1.
€. Projection.
(3) 11C5 7400064T.
7. Bridge measure. .
II.C.7 Demonstrate use of
8. Shortening. Pythagorean Theory in calculat-
ing for bridge measure.

9. Pitch.
) 11.C.9. Demonstrate technique
10. Ridge. in calculating for unit of rise.
D. Parts of a rafter. ‘ IT.D. Give brief lecture on the

parts of a common rafter. To

1. Plumb cut. reinforce lecture use:

. Line length. a. Chart on parts of a
comnon rafter.

3. ird's-mouth.

b. Transparencies:
5. iail or overhang.

(1) 11085 10321.101T-2

WY

Facia cut or tail cut.

(2) 11Cs 10321.10171-1
B. Rocf framing.

ln

1. tilm IT.E.1 Cive a brief introduction
to the film, pointing out the key
a. Introdyce film. points to look for in the film and
then show the f£ilw,
c. Discuss key points. lkt*d
I . Show film.

. ' fFpo~fF 1)
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SCBT 150.1 BY IG 1.2.5
OUTLINE OF INSTRUCTION . INSTRUCTOR ACTIVITY STUDENT ACTIVITY
d. Discuss film. I11.B.1.d., Lead discussion by II.E.1.d. Participate
[ asking and answering questions in the discussion.
(1) Highlights. on the film. Stress safety. )
(2) Safety.
F. Steps of procedure. II.F. Take the class out to I11.¥. Follow procedures
the field to demonstrate. Call {n the demonstration on
1. Cutting and installing ceiling joists. student attention to job sheet  job sheet.
SCBT 150.1 BU JS 1.2.5.1.
a. Lay out for ceiling joist on top
plate.
(1) First ceiling joist is to be
laid 16 3/4" from corner.
(2) Use "C" marking for ceiling joist
placement. & ‘
(3) Mark for cefling at 16" on
center through the length of
the building.
b. Determine the number of ceiling
joists neceasary.
(1) Counting the "C" markings.
t. Prepare ceiling joists.
(1) Cut joists to length.
{2} Dctermine crown.
(3) Mark off 2" from edge of stock ' lk?é)

vpposite tho crow.
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: r SGEE. 150.1 BE IG 1.2.5
| OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY /" \STUDENT ACTIVITY

-

(4) Mark off for slope of roof. )
(5) Cut off for slope of roof.
' | d. Secure ceiling joists.

(1) Toe nail ceiling joist over "C"
marking with at least 2 16d nails.

e. Secure backing as necessary.

2. Rafter layout. II.F.2. Have stadea® turn 1I1.F.2. Turn to your

to job sheet SCBT 130.1 BU J3 job sheet and follow

a. Step off method. 1.2.5.1 a8 you damocustrate demonstration by the
layout technique. instructor.

b. Using rafter table methed.

3. Raisidg roof frames. 17.¥F.3, Call student attention IL.F.3. Turn o your
to Jot Sheer SCRT 153.1 BU IS job sheet and follow
a. Lay pathway. 1.2.5.2, Demonstratiorn is not fnstruction being given
. necassary. Go over job sheets in the job sheer,
(1) Sides. with the students.

(2. Center.
b. Lay out for rafter §lacement.

(1) First rafter is to be laid 23 144
from corner.

(2) Use "R" marking for rafter .
placement.

(3) Mark off at 2'0" on center
through the Jergtn af the
1 ey huildl‘g. .

L 1 . . g o o Y o T T S SN
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OUILINE OF INSTRUCTION

YNSTRUCTOR ACTIVITY

74

(4) Every other rafter should fall
alongside a ceiling joist.

Lay out and cut ridge member.

(1) Cut one end square.

(2} Lay out for rafters at 2'0" on
center. Ridge board joints must

be ceutered on a rafter.

(3) All }3oints on ridge must fall on
a rafter.

NMistribute rafters.
(1) Pla~e on rafter cver each '"R"
marking on the top plate with

the tail end facing outward.

Secure rafters to ridge member and
valse.

Py Natl 3 or 4 rafters on one side
of the building to the ridge.

(7)Y Raise this assembly and pull until
rafter seats or birds-mouth are
resting s. ugly on the plate.

Secure rafters to top plate.

{1y Toe naifl rafters to plate with
twon 1od nafls.,

{.v Whenever g rafter (s alongside a

cefling jolet, drive ancother natil
tiurouch the vafeg nte rhe joist.

. (¢ oi 11)

SCBT 150.1 BU I6 1.,
STUDENT ACTIVITY

)2
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COUTLINE OF INSTRUCTION

g.

Erect rafters on the other half of
the building.

-

(1) Holding the raised assembly up,
raise a couple of rafters and
secure rafters to plate.

(2) Adjust rsfters at the ridge.

(3) Nail roof members together.

Temporary brace erected member.

(1)

Plumb end of ridge to end wali.
(2)

Brace to stud or plate.

Erect remainder of rafters.

Brace erected roof frame.

(1) Cut and secure ridge support
to end wall.

{2) Brace with 1 x 6's (ridge to

ridge support near top plate).

INSTRUCTOR ACTIVITY

CSCBT 1

IHI. Application.
A.  student practice individually in faylong out a II1.A. Issuc tools and waterials
common ralter. be avallable to show, assist
and supeivise.
b Student practice a: a team member o creotiag

celling

yolsts and roof frame pembers.

QL{*('K‘)

| SRS
50.1 BU TG 12
STUDENT ACTIVITY

e e e st e % ———————

TI1.A. Student practice
io laying out common
rafter.

I11.8, Student work as
member tean ia
orecting celling foists
roof frove.

[«
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. SCRT 150.1 BU 16 1.2 5
OUTLINE OF INSTRUCTION © INSTRUCTOR ACTIVITY STUDENT ACTIVITY

IV. Summary.
A. Ceiling joist.
B. Rafter layout terms.

1. Unit of run.

AW

Unit of rise.
3. Total run.
4. Total rise.
5. S8pan cof the building.
6. Projection.
/. Bridge maasure.
8. Shortening.
3. Pitch.
10, Ridge.
{. Parts of « rafter.
1. ¥Flumb cut.
2. Line length.
3. Birds monti
4. Tatl or overbuaoy .

5. Facia out our tail oot

1<

R
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NAVAL CONSTRUCTION TRAINING CENTER
PORT HUENEME, CALIFORNIA 93043
SPECIAL CONSTRUCTION BATTALION TRAINING (SCBT) 150.1

tlagasification: Unclassified

Topfc: Gable Fnd Studs
Avernge Time: 1 Perfod (class}, 2 neriods (pract.)
instruct {onal Materfials:
A. Texts:

1. Buallder

& 2,

NAVPERS 10648-F Chapter 10,

2. Framing, Sheathing and Insulation, Delmar
Publishing Company, Unite 14 and 19

R. References:

1. tundamentals of Carpentry. Amer tcao Technical

Socisty.
Fractical Carpeutry,
. oot~ oand Fguipment
T, Yeasuring taps .
2. oombie gt fon sguare
F-hevel

Stidiag SGuUAT .,

Harmet .

CraRs 0l naw,

I&n

Goodheart- {{lcox Company.

(‘ ;!{ £

Terminal Objective: Upon completion of this course
the student will have met all the requirements of
personnel readiness capability program, skill level
150.1 - Light Frame Construction I involving sili
plate, post, girder, floor joist, bridging, sub-
flooring, plate, ridge plece and gable end stud.
The 1ight frame structure is to be erected by
following procedures in accotdance with job sheets
and to within the requirements as stated on the job
sheets.

Enabling Objectives: Upon completion of this topic the
student will be able to lay out, cut and install gable
end studs following procedures in accordance with job
sheet SCBT-150.1-BU-JS-1.2.6.1, '"Laying Out, futting
and Installing Gable End Studs.” The {nstalled studs
will be within job sheet specifications.

Criterion Test: Given the proper tools, materials and
job sheets the student will be tested on his ability
to correctly use and care for the tools and equipment
in performing all the tasks cutlined in the objectlives
and keeping within the tolerances stated above.
Homework: Read

1. Framing, Sheathing and Insulation, Unit 14,
pp 110 to 111, Unit 15, pp 124 and 125.

Roftder 1 &

2, Chapter 13, pp. 60 to 34,
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SCRT 150.1 BU 1t

OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY
6. Framing square
7. Hand level '
8. Portable electric circular saw
9. Saw horses
10. Step ladder

D. Training Aids & Devices:

1.

2.

. e

Platform frame building (model)

Chart(s) 1llustrating structures of &
frame building.

Materials: 2 X &4's

Localiy prepared materials.

a. Job sheetln
(15 SCBT«ESO.E-BU—ISwl.E.ﬁ.l, "Laying Out,
Cutting and Insteiling Gakle FEn Studs. g

1< ’ 1 Gy

&2 o )
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OUTLINE OF INSTRUCTION

Introduction to the Lesson
A. FEstablish contact

1. Name :

2. Topic: €Cable End Studs
B. Establish readiness .

1. Purpose - Gable end studs are to frame
up the gable end wall sections.

2. Assignment .
a. Read’:

(1) Builder 3&2, Chapter 13

(2) Framing, Sheathing and Insulation,

Unfts 14 & 15

€. Establish effect |,

1. Value
a. Pasc course
b. Perform better on the job
. Advance in rate

4. RBe a better Ruilies

(3 of

)

SCBT 150.1 BU 16 ..2.6

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

I.A.1. Introduce self

I.A.2 Introduce topic

I.B. Motivate the student by
defining the functions of the
gable end studs.

1.C. Bring out the need and value
of materials being presented-
state learning objectives.

a. Upon completion of this
topic you will be able to
lay out, cut and install
gable end gruds.

o

/2T
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OUTLINE OF INSTRUCTION . ' INSTRUCTOR ACTIVITY STUDENT ACTIVITY

D. Overview

Fa

1. Job sheet

a. SCBT-150.1-BU-JS-1.2.6.1.

! 2. Pay close attention to the demonstra-
tion of the instructor.

II. Start Presentgtion

A. Introduce job sheet

1. SCBT-150.1-BU-JS-1.2.6.1, Laying Out, Cutting II.A. Hand outr job sheets, II.A. Job sheets are to
and Installing Gable End. Studs." be returned at the com~

pletion of this topic.

B. Gable end studs IX1.B. Cive brief lecturve
oan gable end studs. Re- Y
1. Purpose - gable end studs sre members inforce lecture with the N
used to frame in the ends of gable use of: ’
end wall sections. a. Model »f a platform

frame buildiug.

C. Steps of procedure
t. Chart(s) 1llusirating
1. Determine line length of first gabhle structure of a frunme
end stud. butiding.
a. Roof triangle c. Sample of a gable end
stud. ,
b. Stud spacing 16" o.c. i
I1.C.1.a. Show location of roof
c¢. Ratio and proporcion. triangle on the chart i1llustrat-
' ing structure of a frame building.
(1) Run: Rise:: 16"fline length of .
first stud. I1.C.1.¢ Work sample ratio 11.C.1.c. Work out
and proportion problem oo assigned problem.
Notel  The common difference between the length chalk hoard. Assipn studen
]ERjk)' of 3 abic enl studs will he this line iength. similar wo. o problew.

.

= o ) T (4 of 6) 4 1go



mn.m»: OF INSTRUCTION ) o -

2. nete:nine actual length of first stud.

- a. neQueclgggth of birds-mogth

3. Lay out-and cut first gable end stud.
a. Center of stock - ..

"{1)' Face or wide side. |
L3

~

b. .Hold cut %f roof on framing square.

N

c. Msrk on unit of run side of équare.

d. ' Cut to marking.

Determine length of second stud.

g. Length of first stud'plus the’
. common difference aéquired in
step II.C.l.e. )
i; 'Abéhﬁcatian
A. Student practice calculating and léying
out of gable end studs.

B. Studeut cut and instan gable end studs.
IV. Sumsary R g

A. Length of studs.

1.  Line length, .S
| 19? Z. Actuai length -
: \) ‘ N . * . ~
.:. . a. H'.us dirvds—nouth.. _
- S ’ ot w ! . - ;1~, ‘

(5 of 6

»l
© e,
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msmcmx ACTIVITY

-
. &

IX. c.z wo:k sémple pmblem ¢
on chalk board making sllcw-
atce for hi:ﬁs-ﬁouth

g

II.C.3 'Thke the class o&t to
the £ield and démonstrate lay

SCBT 150 1 BU IL .)2.6

'SWDENT AC‘HVITY

3
° ' o . .
. . >
. — s . ;
. . - i -
. , ( R .
. .

/3

t

‘Q

*

I1.C.3 Askrquestions
to clarify an doubtful )

out: technique. areas. . ~
\ s . ,
IF.C.4 Demonstrate laying out ,! : /
tectinique for second stud. i =
*

\\._.aﬂ"‘

II1.A. Show and assist student IID.A. Student work
having difficulty in calculating individually in’ calcu-~
and laymg out of gable end stud.lating and. lay{ing out

II1.B° Show, assist and
supervise as necessary.

of first stud.

I11.B. Student work as
a tedm member in instalm::g
gable end stués. - 4
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B. Layout . R /
1. Cenfler of stock } -
] . e s ' .
' a. Width side 4
2. Frsming squaxe L
a. Hold cut of i-oosi : ,
. €N\ ' “
Uy b. Mark-on unit of rup side’ i
,ﬁ';_-__- Common difference - . \‘
| *‘ 1. Equal to line length of first stud.
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& Y, &  SPECIAL CONSTRUCTION 10N TRAINING COURSE (SCBT) 150.1

ra

Classxftcatiﬁn: Unclasaifteé

i 4 . s . ‘
Topie- Course Sudgnrisation . R Terninal‘ﬁbjectivn* Upon eoﬂplecion of this course the
" oy . A stud will have met all the requirements of personnel
Average Time: 1 Period (Ciams) ;- . readiness capability program, skill level 150.1 -~ Light
‘ : 4 Periods (Pract) : . Frame Comstruction I involving sill plgte, post, girder, . - =
- o . - ' floor foist, bridging, sub—flooring, plate, ridge piece and = '
Instrugtional Materials: . gable end stud: The light frame styucture is erected "
A Tets. - e X o by following procedures in accordance with job sheets and

\ _ “ to within the requirements as ststed-on the job sheets,
, 1. Builder 352, sAvrzss 10668-?, Chapter 10.

. . - ‘ &ihsbling .Objectives: .Upon completion of this topic the; .
z:. Fmins’ She‘Ehins and Insnl&tim, stu&mﬁ wﬂl &lve tﬂiﬂf@:ced m ‘binty to iéﬁ:ify hy _
! belm: Publi.shing Co. - naming all the framing members in sccordsnce with the tests
S 4, o as the members "are pointed out by the instructor.; The
B. Refererce. i o - . studeat will also havé received the methods used in the
, Cos ' odrection of the light frame structure ss a structure
1. Fundamentaxs of Cagpentry, American torn down. The dismanteled framing members will be clear
‘Technical Society. { — . of all nails and' will H& neatly.stacked as they were. found at
. : e ' ' “the heginning of this training couise. o ,
C. .Tools and Equipment. . ) o >
" | . Crite:ion Tegts: Given the proper. tools, the student is to
1 ammer . . "be tested on his ability fo safély perform the tasks ont-
2. Adjustable wtench. ; - ‘iin:: inbihe :bjec:ives and o wi:hin the requirencsts
- - . n the objectives
3. . Wrecking bar. , o~ \‘ . . A
‘ 4. Saw horses. - oot o S 4
’ o N « .
5. Step ladder. _ ' \ Lo ¢
* - ?‘; - - . o , ¢
§. Nail apron. _ . : ) ‘ . s i
; . : RN : : e . } .
D.  Training Aids and Devices: None. - o . - - ) S, L 1”98
“Training Aids Equipment: None. ) A ‘ n' S ; o

1
Yo > : -
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‘ 1. Value. ¢ (
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, , - "1 a, .Petform better on the job.-
) - . .b. Be A bester builder.
Lo D. Overview. T
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. . ~: 1l. Stress safety. _
: . 2." Ask questions.
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Putpose of this topic is to T
have learned in :his courge

.Introduction to-the Leason:

Establish contact..

our wetk. area.’

Assima'nt:
£

i I
C. . Bstablisk effects.

Me.

4

*

L4

A

ew vhat we

to clean up

¢

"

€

i

A%. Iﬁtrodm self. b

g.z . Intrpdnee topict

. ) . . .
- . .
“B.1. Motivate studént’by ssying .
that this task will help the ) :
student in mea}.nng the pmedms
‘used - to erecr ehia* structure.

. h "‘ * 1

Y™

I.D.- state lea:nms objeccmgs

Upon complgtion of thi¥ :agic

- you will have reinforced ytur ability .

“to” identify’ the pa{ta -of £raming. —
member by naming a W mbers .
and you will Mave revieved the methgds ,

used In the erectiqn cf this light
frame stmct.ure. Lo e g

-
Y
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.
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€
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' ~ A. Framing mbers»emé methods of installation. - \htn: to ueh frﬁnx ' IX.A. ‘Be alert fa q
. . . and ask mmpmte suswering the quastior
» ) - . 1. w mrd‘ & ’ : ’ “% .
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2., lntm ‘ , (RN

. . N fu
o . o ‘ . . &

o ) s .
S . ) . ' . ' .. ' e
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O g cetl jo1 é | Ve '
t. . ng jo s:. o : " o T "
) : ) C ) . . _ . CL e .
. - . . .
5. Tep platd, . . : o CoL C & ~
: ' . 6- st“&- : ? ) .7 . . ) I ‘ . , [ . -
P . * A : o

o . 7. Cut fn bmce or diagonal bt:sé'e. : .o , ; : : -
. ‘, \ . . N l L . Es\ ) . [

f 8. Fire block. 7 S R B
& , 9. Tgime':: stud. ' . ; e . ¢
o A _ LA -
‘ 10. Cripple stud, " - | Lo b ‘ -
' _ 11, Header. . . - ‘ . .( , :
L 12. st o Lo " ‘
IS , c . . . LN
' A B - 13. Sole plate. - ' * ‘ ' \ '
- ' : . ' : o~ ” ' ' v . K
- L . 14. Subflooring. * ‘ : S h ' - A
A ! : ' i . ~ . M
s - 15. Floor joist. ‘ - ' , ¥ t "
O - % 6. "Solid bridging. . o - - ' * 202 e
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up’ work n:u - ] D - .. safety.. . ‘mh@t. : : L

\ + . T . :
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- RAVAL CONSTRUCTION TRAINING CENTER
: - PORT HUENEME, CALIFORNIA 93043
SPECIAL CONSTRUCTION BATTALION TRAINING COURSE (SCAT) 150.1

-

3

JOB SHEET

Title:. Plncing atd Pnsétng Girders.

Introduction:, Thia«jdh sheet 1: to guidc you in the placing and posting

Referenees:f

o =~ _l. Builder 382, NAVPERS 10668-!‘ Chsp:er 10. , ‘ ,
Y ( 2. Franins Sheathing and Insnlation, Delmr Publiahe:s. /

". 'IRCQ’ m: 6.

Tools and Equipment:
S xesatirins :ape.

2. Cmbmt.i.an aqme.

3. Eand level.
4. Frnuing'cqus:e.
5. Hammer.

6. Chisel.

7. Pdguble electric c‘ircnisr Sav.

8. siw horses.
ﬁnteri&lg:
1. 4 x6's.
20 box 4's.
3. 2x4's.

Procedures:

(iref 4)

205
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: . SCBT-150.1-BU-JS-1.2.1.2

A

Select 4 x 6 girder.

% ~ .

(1) The crown 1§ to be kept up.
Determine and cut- the first girder section to length.

a. - Place one of the selected 2 x 6's on sinhqrsel.

b, Using franingraquare,nark one ;ng éf the selected pilece

Lt Squﬁr:e- . '

square:

(1) Observe all safety precaut{onms while operating

‘S8W .

{

d. Using measuring tape determine :he'dis:ance from foundation

c. Using the portable electfic

F

_circular saw cut this end

the

wall to center of matling block on footing foundation.

e.. Add for girder pocket to this length.

f. Mark 4 x 6 girder piece for desired length.

8- Same as in step 2. .

Determine length for posts.

-

a. Run a line tanght'acreés the top of :he‘sill'pla:e and

over the nailing block on the pier footing.
b. Measure the distance from lize to nailing block.

c. Subtract the thickness of the girder from this
- measurement - this new measurement is the length for

post.

Measure and cut posts. !

a. Square and cut one end of a 4 x 4.

4

the

b. With the post measursment ‘aequi:;ed in step 3, cut Ap“m

to length as fecessary.

Secure end post to girder.

a. Remove the girder piece from the saw horse and pilsce it
on the ground near the installing site with the crowhed

H

side down:

-

ot &) RO6 .

L

. . a. By sorting through :hé‘lnaher pile, select the straightest .
\ pigces., A slight crown is 0.K. -

*




-
-

10.

s * ' SCBT=150.1-BU-JS-1.2.1:2 |

: : \ ' N ‘ 2 . i \

b, &hfg.tbv end post Lo the gleder. | " .o . =
- Place th'aecure gfrderain?}ﬂsttian. . ._: | J>: L j
df Erect girde: such that the post will be res:ins on’ :he ’ ' f? :

'g. nailing block. " - R T

. . [ e . : : _“’,
BT Nail the post :6 :he“nailing bloék.' .

c. Fasten » :emporsry brace frun thewéill pla:e to :he

. girder. . . . N -

. ' S ¥ . : f
Install incermeéiace pasc. ‘ - . o
8. " Utiligzing kncwledge,gained £rcm step 3, determine the ~ ) N
" length of- the postsi v ;
h.i Fut posts to«the;r respéc:ive'iengch. S T "5 ;
. : AN a.'. . f * S < -
C. secure the pos:s to their-respective nailing bleek.‘

d. Plunh :he post and secure the posts to thes girder. 7
P:epate and place in position :he next sirder seccian.i
. .«
a. - Dé:ernine length of next 8irder sectionm. T T > )
s ) $ . - .
¢b. Select and place ancthe: girder piece on the saw : . .
" horses. L
c. Cut op ead.square. o © | o,
d. Measure, mark and cut girder section to required lemgth.
e. Following procedure used in the posting of the first .o
girder section, erect and brace second givrder section.
Prepare, place and secure girder as neeéssary
a. Utilizing skill,’ knowledge*gained, proceed to erect :he ,‘ L
required girders. ‘
Align girders.
a. B} having one of the men in crew sight and the other ] .

rebracing the girders - straighten girders. ’

(3 of &)
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sm‘lsea l-nﬁ-nfs-l- 2.1 . 1l
; - A - S ' :‘. » .
NAVAL CONSTRUCTION TRAINING CENTER Co /s
PORT WUENEME, CALIFORNIA 93043 -
" SPEI:IA!. mnsmcrmn m&.mx TRAINING COURSE (gcs'n 150.1
I w{“ ¢  JOB SHEET -
Title: ;nstalliag s1it Plltes N ' ' ~ ; . é |
\..“ o i '\( <t » Q
Intraduc:mn- This job sheeat 3.3 to guide you in m:alnhg sul plates.
Refe:ences. e g' : ‘ L o A
c-n L Builder 382, xAVPm 10668-? Chapter 10. |

F

2.. Fundsmentals of c:rpen;ty, Durbahu and Sunéherg. Awe:ican )

N -, Technical Sociuty, PP. 134 ~ 136

Tools and Equiggant' B | - - ;L. ’
1. ;yaasuring~espg;‘ r /o , )
-2, Caéhinntiogfsquare, * _; . )
3. Portable electric ci:cuia:’sa&. f v ' ‘dg? i
. é. Per:ab%é’éléztric &;ﬁll.' Ao _
5. prill bic. | . T~ z
6. Adjustable wrench. , I v
7. Electric extension cord. | )
8. Hammer. )
4
9. Saw horses.
Materials:
1. 2x6's. | ‘ ‘

Procedures:

LN

1. Select st:siéht 2 x 6's for sill piates.‘

a.

2. Prepare the first sill‘see:iaa.

a.

. By sorting through the lumber pile select tha best N
pieces gvailable.

-

£

Mark ome end of the 2 x 6 square. .

¢ “2?69
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ot

¢ : e

$CBT-150.1-BU-J5-1.2.1.1 RN

alo the inside of anehor bol:s. i

N ' -

! (1) 'A siil plaée section shnuld hav-é at, léast 2 hoi:s.

) n-r 'Using a combination square. mark square limes acroas 8111

..

A member at the. center of anchor bcltx.

. ¥
b. .Using a por:ahle electric citcular saw cut- :he end .
square. ' ‘ _ ,e
(1) Obsem all safecy pmcauti& in dperatins the ‘ N\
~ 4 bortable saw. '
- B ‘
Lay out sill plate for bel: holes a,nd required lmsch. . . j\
Q ¢ AN
a. Lay the 2 x 6 piece on top of the foundation’ w)all aad

c. -' Measu:e the dis:ance from tha outside face of the ' o N

) foimdation‘wall to the center of s&chor'hol:s.
d. Q ’rranspose thi&masuregen: to the !{} 6 sill section.
e. Mark and square sill pla:f for lensth.

Cut first sill: sectiﬁ to length and bore hoies Eet the
bolts - , -

a. Remove sill seetion ané place it on a pair £ saw
horses. / .

A ]

b. Using a portgble electric circular saw cut the plece to-
required length.

~J7

c. Usihg a portable elec:rie drill with a drill bit 1/8"
larger. thad the diameter of the anchor bolts, bore the
hﬂles. . - ]

L

(1) The 1/8" “'large: d:ill bit i to aijow for slight
adjustment in setting the 1 plate.

4

Place the sill plate in positiom.

. " .
a. By taking the sill plate from the sawhorse aﬁd placing
the plate on the foundation wall and over the bolts. . .

b. Place a.;gasher‘ and hand tighten esch nut on the bo;t;s..
Prepare the pext s}ill.vsec:'ion. | ~ /
a. Select another 2 x 6 and place' it on the_ éaw Wsea. .
b. Cut omeg end square. )
oot . 2fn |
.\ ) ) ‘ ¢ %

. - '.."
R $ : Y
N . *

-
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11.

Placing the sq
and against the

“Fe

¢t L N
» .
é.

"(i

length- \naw sin set:ti«mQ

cut the éill to lens:ﬂ

Q. Bore :he holqg for

X

e

Prepare and

: + N
a. u:insins skinlknmledg; gamed.

A
a. Same as inwp 5% )

ua:ed end ggainsc ntxe H
the anchot bcl:s, lay ou:

Remove the m seetioa md pl&cmgb it

fxﬁ

c o oe

Prepare and place»sscand sill plate s

*sill pla:e sections.

»

Cinch the nuts on anch@r bolts.

a. Using an adjus:ahle w:ench.

*®

R

Clean up work areq;

Check work with tiy
a. ‘ay calling the {nstructor to your. jo

(1) Tolerance is * a/

Question:.

1.

A 8ill
bolt(s)

-

_gins:tucéorl

wall.‘ . ‘ - _
. . < L |
- _ /
‘. " * '\. * -
plate sec:§§§ DUt have a: least . :
. [ R ~
B -

~
&

~

tighten ai;.nuts.'

%

A

‘p'

ckg ancho: bolts. . .

’

p&ac :he :%pt of sill seétian.

€
0]

s&s'r-uo.. x-w-.;s-x L2401

AT

st sill section

Ea

r bolt holes and'

<€

b siée.

b »
ecticn tn posi:ian.

N

lay the renainder cf

"

€ .
on the qaw horses

L3

8“é§§am the face'of the foundation

~w
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Jpsasna eossssacrses TRAINING CENTER - . D
RT HUENEME, CALIFORNIA 93043

- ‘ ssscxm; cqgs CTION BATTALION Tgarnzxc COURSE (scsr) 150. r’
\
_ R S SHEET - v

ftle: Floor Jolst and Sridsins'(Sclid) Layout ahd Erection

Introduction: ThIs ;ob sheet ts to guide you in Iaying out and
eraecting ﬂoor joists and sph.d bridging. ° .

[ 3
-

References. : _ - ..

'

1. Franing. Sheatﬁing and Insnla:ion. Dem: Eublishers, Inc.e 5

'\;w Unit 6. « o ‘ I
B E’qundm:als of Car{;en:ry. pp, 13§ - 138. o o
Taals And Equimnt. -, \ B
1, Henuring tape.” ¢ ' | -
‘ Y 4 ¢ . i .
2. Combination square. - -
- 3. Cross cut saw. | . S
'4. Fraaing sqdare., " e
5. Hammer. A |

-

. 6. Portable electric circular saw. . °

- ~
7. Chalk line. . 2
’ r . & _
8. Saw horses.: . . e
i - * - f' " '
' MaLe:iala: : L s
! o . . L . v
" . 1: 2 ‘ 6‘5&— N ) - ‘ ) ‘ ‘ o’“
* £ .. - 5 ‘
. . ,
Procedures: . .
s AR . - \ -

‘Lay out ' for joist on the s,ﬂl pla:e.

4

8. Using a ken.t sark 2xs for the double starter jos.a‘:s.

§ . . <
R (1) X - ‘clesisnttes jeist‘placemen:. o
. - . . -~ " ‘X\) -
a% A ‘. . ‘: -
oy (1 of 4) S '
. 4
PP -4 .
* 4 ~
. 212
. -
Vo




c.

d.

eSCST-ISO I—SS-JS-I 2¢2.

N uitu " penclt and a mrﬁsuring tnpe place 4 ‘oark 15 1[6“ |

(f3n uye ohd for the firut Jolat.’ o

Jotuta afe, usually spaced 16" on cnn;gr. 15 1/6“

48 the sidé, marking of the first joist with 3/4"
ce for :1/2 the thtcknesa of jois:. .

allcﬁﬁe\_gpk

Using a keel ‘place a "X" mark on :he further side.

Tack a ﬁail on?:hq 15 1/6“ nark..

e, Hook your aea§§§ing tape to :he natlﬁ >

lfl
8!

h.

Lay out for joist on 5111 nlaté onthe o:hef ﬁida'éf\suil&fis.

a.

Stretching gcﬁ!g: and mank off at 16"

the end of :ﬁe 8i11-

in:eTLB to

Using a conbina:ion square; nsrk a square line on :hue

} ! . . N .
Using a keel place ﬁx“ nqgks‘on the corrtapendtns side
-of line as in scep*lc .

Following procedures iP stqp 1,: &gy far‘}oise.

(1) Statt at the same end

Secure "header jois:.

7"
B!
b.

c!

Select straight, even grained jeis:z@iaces and place °*
them on saw horses. g

Using a :cnhingtian square, mark sne end squ&te.e
¢
Using a portable electric circular saw, cu: this end

Aligning this end with the end of the

e a#ll p‘xa:e - mark._
for the length of the header jodst. -« . T

(1) Joints of header joists should be in che cente: of
a*fleer Joist,
' Cut joist member sqnarg-en this mari.”™

Toe nail this header section.

(2 of 4)




e SN scsr-xsu.1-§n~xs—i‘2.z.1

*
* -

-

‘ Pume :nd phce n/yond‘huder joisc section.

a. sm as in- step 3. .. . i " T
Prepare: and place’ the :es: of hegder ,Joist sections. Y A
B Yy U:nizins skiufhwladge A, ed lay the rmin&e: of - &
C e ' heﬁ‘éer Joist &&ions. \ - \ Q‘\' 3 ' =
» ’ a‘ ' -
o i 6. Prepare anql placi® header jofst: on‘the other ‘side of butiding. ' SR
- g - . ’ N - S
sl & %‘ Sam as a%mps 3, é and S T £ 00 ;7 - ' “
o 7. “Prepare and secure floot? jeis:s. Yo | . PR <l
| ' e Measure and cut ﬁoer jolsﬂ\as necessary - ithe e;xdsr : ‘ |
. o ) toward” :he hnde‘r jo!.s: must, ?‘e squaresd.._ : . s
¢ ” b. Drive. nails (léd) throug er doist into, floor joist E .
. and 2 toe. qa&ls (16d) t E,loax joist into sill ; ‘ ‘ -
1 - * - - . ) i - . '
’ P‘:eﬁ % - e ‘\ . L )
, o) Keep the erown. g, P T R
; 8. Line up flopr joAs: and seeure j&s: to gi.rder.k . .
o N T Assisn a man'to \sigbt a: the:%d of floor:jois: to alisn
* ‘ Cp the jeist. e . ‘ , . ‘ e
< wy 2 § PN . . - o . . .
A )\ - b. At g given signal secure 5106: joist od girder with
/ ~ ' 2 toe nails (16d). :
“ 9 Heasu:e‘ :he dis:me\ between flcor ;Qs:s and record them.
, " a. Designa:g and number the spaces and recerd the diman*sions
- ,,c‘ of che ominss as, the dimensions .are taken. ~ b
N " b. Gachér sz floox jcfbt scraps and plaee them in the area ’
N ‘ . of Saw horse and portable ci:aula: eaw. S - 8
- c .
’ , €. masure, mark and cut@piecu n‘reéfui:ed (
e m ~ - 0 N 4
- 4. Diatribu:e the gut pleces :o :heir respective openings.
% ‘ e. 'Use.a chalk lise to a:rike a line over the girder and om
, ) ) | the Elocr joists. ' | |
s - » ~ i Y
I £.: Sse & sguare and square the floor joist at ehe mark:
P “b\t\ $ \"\ . ¢ .
Lt . . ¥
~ N @}“ Y i
: f LA (3 of 4) .




sm-zse._xfsé-.?s-l; 2.2.1

+ - .

3 : . - -
» %. Drive 2 nails (164) :hmugh the jnist and dnto the '
bridge piecés. . . )

10. g(;lean np vmrk:‘ area. P ‘

11. Check mrk witﬁ\:he fmstmcter. .o o \ .
. . . ¢ r
a. By‘ ‘allicg :he instmetor to the work site. .
o (l?‘ Tolerance for floqr joiar.s apac!.ug is 1/8" and the P
e ) o ; ffoo'r joists nust be placed with :he crown up. ] L
EI S guestions: s, ' p ,‘ S * o ‘ _
o, & * ’ . } - - - . o . . . L
L. Joigs are nomany placed - on center. - :
1 . o . :
. 2: The end ja’ists ate to he ) X . e ‘ .
. - * - j . '
N ‘a “ .
* F 3 i . ' =
. . . . - [
A * { .3( c\ N IN
- . ~ . -
.‘l £ < * ) * -
IS \
Y PR : N - . ,
. by .
R A}
* b k ' . ‘
i " .
N v .
’ ~— . (bof &
3 ©
® . - I3 ,_f -‘P f




t - N

'Rnfsxmcz‘l , , N
1'. Feantng, Sheathtns and Iasulation, Delmar Publishers, Inc. pp 68 & 69.
" To0Ls AND EqQuirimNT: S : o . '
'_ 1. *{easutips tape. - o
R A -
. | Y anbﬁxé':i_m square. S
' 5. Chalkline:

.~ 6. Electric cirenm sav. ) ? ‘ ;
* 7 " Flectric ‘gx:mm eord.'b , - :
o | MATERTALS: | o |
| JLooye2t = 4' -oxs -0 ply score plmedeé \ °
.- ool 2. 64 common natils. (
.,  PROCEDURES: . f | o, ;
2 \ | | ,

1. Laycut for startsr course.

a. At :hg_cor_nirs zeasure mxé 48-1/4" from.the header jofst.

(1) The 1/4" {s allowance for irugulaii:ies.
b. Snap a chalk iina through these poinu; \
- , R 2 .
. 2. Lay first pamel. SR _ <o

: 7 |

!

a. Start the firsc pifiel flush with the starter 5cist and lined to
the chalk 1ize.

(1) The oahs: cs:d of the panel m: fall on a Joist.

b, s«m this panel tamporarily. ) :
e ' , ' {1 of 2) 216 Q o

« . , ' \ .

\

L . SCBT 150.1, BU J§ 1.2.3.1. .,

| RAVAL CONSTWUCTION (RATSTNG CENTER = |
. PORT HUENEME, CALIFORNIA 93043 , ‘
. SPECIAL CONSTRUCTION BATTALION TRAINING (SCBT). 150.1 N
x Jos SHERT g >
TITLE: mgaum Subfleer. ) e T

rmmcucnon-f ‘This job shu: isa:o sn‘id?you m :he m:allation of :ubﬁ.oor. -




)y

3. ;‘La;; sécond~pene1. ' l‘ | o \' ) ‘ & - - ;*;‘ e
| .8.. Select and lny :he second panel bu:t. agnnst :M $ivhe Pagel *
© and in line with’ the eha.lk linc h ‘ . '
. b; .Hail :his panel teaporsguy. , . . ' | '_ :
. Lay remainder »f panels. o .
N ) . a. Same as 1n step. 3. t. SR e ) - ﬂ
(’._\ ) S b. ' ure and cut the last. panal to mlete the- ecughe. : L ;
L _5_. lj‘ace nail ::his £1rs: course of panels. e ' < “
e o 2. Use 6d common natls st 6" on gen?éra around the edges and 10" on *
o < - centers along the intermediate jaiats‘ .
| - 6, Lay second row cf panela.- o ST "
‘ : ) . a.’ The starter panel joint should break on a different jmt:.‘ ﬁ ’ .
_ - : . | o | b. Repea: lsying :edmiqm nn:u all ﬁa panels ‘are laid. _
— | L ’ 7. Repea: Panel layins pmeess until en:ire Eloering u m - 'f’
e l. a. Same as in step 6. | : *
* 8. - Check with inscuctor. ":‘ | . A o =
- - a. All floor joﬁ,ts mbbe‘m a joist and the wood grain on :he
- . panel must be p'tpcndicul&: ta the’ joists. .
qusno;es; o o o '
1. ;\11 panel-end joints must come on_the cen'teé‘éé.‘ s o
o 2. The grain to the panel must run - . _..to the JéiSﬂ-‘; _’ ;
) ’ v
‘ - » v
B « - ’
o . Ry Lo ’
A- 1 \ <t
gk | g (2 of 2) f ] o
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) 1. Measuring tape. : - S ' N
A‘ ) 3 R“ ., -’ . . - "P . . .
. 2, Combination squafe.- ' L
. : * ‘ = y e .? )
: 3. Cross-cut saw. - j~ C T >
S h : ' : ) ' N . . i
.t b, Hﬁmmerz ' . ot
. } . . \4 £ - ‘ ) .
+ . <5.7 Portable electric circular saw,
.. _f Chalk line. . | | .
j' . 7.. Electric extension cafd,
* ;“‘ #. S3w horses.. :
' 1 Materials: - S . "
ﬂ- ’ X . N 321 ’ .
' : 1. 2 K'Z'A‘S-” . . -
LY o : : K ?
; . 2, 16 d common nails. ) .
 *~ Procedures: .~ . . i -
’ . , ) . % -
Bl , V. Iay out for sole plate. T ":' )
'a. Measure in 3 1/2 ches from the outside face of flocr joist
R .- at each correr of the buikdingg . s
: * . b.. Snap a ;halk line through these paints.‘
: 2. Jelec: s:raight 2 x 4 S. “ ?, ‘\H
L - a. By scrting cthrough the 2 x é s pile-selee: the straighte: pieces.
; _kl) A slighr crowg-on the Z x é‘s is okay.
& 3, A;ign'and :egporarily*sechre-sole plates.

-ri:le.- Laying eut~uole and Top Pla:es.. \'
..Iu -t ‘dupt *.Un‘

2ferances: F

. 3 - . « ' D

C

'\,,. S » .m smm‘

F

o

Tacis and Equipment: . . o L '\~ L

1

o=

T
(1 of 4)
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Thia_iab 13 :e guide yﬁu in 1aying au: sole’ and top pla:es
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, C SCBT 150.1 BU JS 1.2.3.2. -
{ ST ¢ L
ww odest 2 x4 plece along the chalk line with one end flush :
witt rhe outside face of the floor joist, S - .
. , ‘_,_ ) . Cagt . . - . -
Tack thie pleie with 16d common hox naltls at both ends. . .

£ -

; ¢ é )ty ¢ .
sy Cand secunre another 2 x 4, butting one: cnd against the

C€lret ple ¢ wid along the chalk Ling. .

\,(thih&e this process until the end of the building 1is reacheds

cutting the last.pilece such that its end will be flush with the -~

vatside face of the floor joist. - o
s ~ ) {

Continue laying 27x é's‘unt¥é sole plates are laid throughout

- the bullding.

fetermine location of doors and windows on ‘the sole.plate. T e

3.

. - LAy

From the floor plan provided, loca:g tﬂé hegteés of all doors: o

“and windows. °

out for doors on the sole plate. -

Lay out rough cpenings for doors by adding 2 1/2 inches to the
actual size of door.. - - :

(1) Size of doors and windows will be given on :he'flqor plan.
Divide this dimensioﬂ by two.

From center markings for door, measure out the measurement
dcquired in step 5b, '

Using acom§£natibn square, square the markings on the plate
and place a "C" for cripple on the outside of door rnugh or »n=-
ings. . L

Al{owing the thickness of the 2 x 4 for cripples square off
markings for the trimmer stud. o ‘

Place a "7T" for trimmer stud.

\
nﬁﬁ

out EQK'Wiéﬁg&s on the sole plate. .

Lay out rough opening for windows by adding 1 1/8" co the
actual size of window. . . s

Utiilzing skills/knowledge gained in step 5, complete laying’
out of cripples and trimmersa,

2

t

} i
(2 of a)g* 9.
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SCBT 105.1 BU JS 1.2.3.2, ° °

¢

7  Lay out fa;}sceds and ‘cripples on sole plates.

LI

3. Lay out ISF cormer posts.

3 b. "X mirkings are for studs. o
o y _
c. From the cormer measure off 15 1/4 inches and place an g alons*
side the marking away from the corner.
d. From :his new merking stretch your-tape and mark off 16" on
center, placing "X" markings as vou go along. :

e. Whemever the markings fall within the openings, use "C"
markings instead of the "X"s.

(1) "c" Eor cripples.

t

8. Prepare top plates.

a. Square cut one end of selec:ed 2 x4,

¢
A

: b. Place it edgewise on the sole plate with nhe squared end flush
v with the end of the sole pla:e. v
c. Mack ‘and cut off top place member :a fall ‘on the cemter of a
s:ud , ‘ #
~ d. Square cut one end bf second salected 2 x4,
€. Butt it against the end of Lhe‘first piece and place it edge-~
' wise on the sole plate.

¢

f. Continue this process until the end of the building: 13 reached.
9 Lay out for stud&ing on top plate.

- Adjust co&bination square so that the blade is protruding 3 3/8"
on the square end. - . . 3R

%‘ .
- : b. Transpose marking for studs, cripples and trimmer from the sole :
7 plate to the top pla:e. . A : '
' : (i)‘ Don t forget-tesput "X"s, "C"s and®" "T"s as you go along.
} 10, prepare and lay. auc for studs on remainder of top plates.
? a. Utilizing skiils/knowledge gained complate top plates lay out
work.
L ‘. «6' -
of (3 0£ 4) ;
~ @ 220 ”
é ; .
' e,




. Theck work with imstructor.

ad«

SCBT 150.1 BU JS 1.2.3.2.

The rough opening of doors and windows must be within + 1/8"

- of desired openings, the "X's, "C"

s and "I"s must'be on the

correct side of markings, every opening must have a ‘D" or a

"W" to designate each opening, and
studs must be within + 1/8 f{nch.

-

the 16" on centers. for . .

L

¥



 SPECIAL CDNSTRHCT}GN BAITALION TRAINING GOURSE (SCBT) 150.1

scnr-lsglx-su~:s-1.z.4.1

NAVAL CONSTRUCTION TRAINING CENTER
PORT HUENEME, CALIFORNIA 93043

Jés snsxr

T‘:le. *Erec:ing and Securing Hall Sections.

Ln:rﬂduccion.

-

ﬁ;rngcing

and securing of wall sections

ggnerence..

i.

Bullder 342, NAVPER§/90648-F, chapter 10.

Tools and Equipment:

L. M;gsurins tape. L
*}: Cambiggtien square. 3
:3. Cross cut saﬁ.
4. E&mmet. | .
5. Patﬁﬂble electric circular saw.. |
6. Saw horses.
7. Hand level. ‘ o .
8. Step 1&d&ers. |
Materials: | .
1. 2 x4's. . ' .

2

[ o

-

‘

1" bracing materials.

Procedures:-

1. Plan sequence of raising wall sections.

1
L4

a.

(}) Gene:ally, the longest wall section is raised first,

Prepare studs for studding.

a. Counting the number of X's layad out on the sole plate,
heternine :he saount of stuyds required.

-

_ (L of 4)
S 222

this job sheec is to guilde you in the ssaembiying.ﬂ

By plannins which wall section to raise first and the
seguence :a follow in raising all wall sections.

£

— . . . oa
g T el b D D T
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SCBT-150.1-BU-JS-1.2.4.1 -

1

‘b,  Determine the length of the studs by subtracting 3

thickness of 2 x 4's (4-1/2“) from 8' 1" for a 8' 0“
high rcom.

(1) The 1" clearance is to allow for ceiling material
‘and for 8 foot panel or drywall.

. Using measuring tape, combination square and portsble
electric circular saw cut the studs.

(1) Observe all safetﬁ precautions in operating the
portable circular saw,

d. Distribute stud such that a stud is placed over every “X“r
_on the outside wall sole plate. Approximately 3/4 of
stud length should be over the subfloor.

3. Prepare and nail studs to the lower menber of top platas.
a., Place the first lower msmber of the top plates with the
, X" markings facing the ead of the. s:uds on subfloor.

b, Drive 2 16d common nails :hronsh sole plate and top plate
inro studs. The edges -of plate and studs should Be flush.
(1) Save straight stud pieces for the corners and openings.’

+. Prepare and secure upper msnber of tép plates. .

a. Sq&are cut a straight piece of 2 x 4 approximately 2' -
6" shorter than the lst lower top plate member.

(1) This is to Ee the upper top. plate member.

b. Mdasuré in 3 1/2" or the width of a 2 x § from the
co¥ner portion of lower top plate member.

““"‘

c. ° From this off set mark, nsil the upper td the lower
top plate member with 16d common nails. N4ils are to be
driven ir. at approximstely 16" apart and should be
staggered 1" in from the edges. g

d. Square cut a straight piece of 2 x 4 the same length as
.the 2nd section of lower top plate.

e. Butt this pjece against the uppef member of the ist.
section and mark off set that will be required in tyins
on the an to the 1st sectiom.

.w

20t 4) ©23
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'ii While some of the men are hol&ing this Sec:ionkuytishﬁ;

B - . K N srféé?w;h
# ' ¢ /

4 . SCBT-150.1~BU=~J§~1,2.4.1

Raise ﬁhe lstr wall seciié&. : ' . S — ; ":
3. By having a group of men- together, raise the lst section e
up, placing the lower portion, on marked guide line. . ' -

Ll

nail the sole plate in place with 16d common nails.

(1) Edges of plate and studs should be nailed flush. |

Plumb and -qemporarily brace the lst wall section. ‘ oot oe ?
~a. Using double headad nsils ‘rack 1x material about a foot |
from the outside top of the cormer stud, and running ‘ : R
parallel to the plate. VA
(1) Brace is considered most effective at 45°, ' f o
b. Using a hand. level, plumb the corner stud. - ' !

fi .

Using a double headed nail tack the brace as the corner
stud is held plumb.

1
»

d. Tack 1x materials as needad for bracing the wall
perpendicular to the plates. .

(1) A 2x scrap may have to be nailed on subfloor for
the other end of bracing members. '

e. Utilizing skills/knowledge gained, temporarily brace this
wall section. :

Assemble, raise and brace 2nd wall section. - r=
a. Nail the stud to the 2nd section of lower top plate.

5. _Offsetting the-mark acquired in step 4e nail the 2ad -
' upper to the lower plate.

c. Square cut a -straight piece,éf'z x 4 the same length as
the next section. -

-

d. Butt this pieceragainsc the upper member of the 2nd sectimn

and mark off-set that will be required for ‘the next
section. ‘

(3 of. [0)
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SCET-150.1-BU=~JS-1.2.4.1

-

e.. 33133 the wnd wall seccion agd nail the cverlapping‘upper
top plate of the 2nd to the lst sacslcu.

R t
f. Using procedures tn the bracing of :ha lat saction
brace the Ind sect lon. . .. ‘ .

.

Asgemble, raxse and brace remainéer of wall sections.

a. Ucilizing skills/knowledge gsined erect all of the wall
secrions.

Recheck plumb of building fxame.

§- Plumb al}‘carne:s, making qdjdstman;s &S necessary.

&hgsg work with‘inéﬁruc:or%,

a. Cgll'insgruct;r'co chéck work -for accuracy.
| (1) Tolerance of studding is E;IIS“ of 16" on\centeé o : =f

. and the corners of the building must be within
o 1/4" to plumb for the full heigh: of ths wall.

NOTE: For intersecting partition wall sae:icﬂa, the wtdth c! a2x é
shnuld be left out of gﬁe upper top plate.
~ uestians. ’ 4 T . .
Juestions . . .
1. The distance £rom top of sub-floor to the top of top plates  ™®
of a 8'-0" high room is . . p
\ ;
n )
<?5

(4 of 4)
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I - NAYAL ON 'TRAINING -CENTER
% PORI HUENEME, CALIFORNIA 93043
| smm eoxsm:mw BATTALION TRAINING COURSE (3CET) 150.1
Lo SRR .msa% v
‘E“.n [} ‘ ) ' g A . ‘ . h V . s
o . Title,'Instslling Fire Bl?ek mﬁ Diagonal races. ' :
lutroduction: This job shcet is to, snid"e you. ‘tn ins:alling fire <7
\ dlocks and. diagml braces. .
gg_ference. ' . o : &
' 1. PFundamentals of Carpen:x'y. Durbahn and Sundberg, pp. 93. ’ !
) “{'epls and Equipment: i i ;
) 1. Measnring_l tape.
: 2. Hammer. ‘
3. Cross cut saw. -
" “” 4. Chalk line.
LA 5. Combination séwre, ot ‘ | ' | C s
- 6. .Portable electric.circular saw. . : , ‘
v v " Saw horses.
N
Procedures: J #5
x‘ - -1. Mark for fire block.
> g a. Measure ané,mrk 48" from sub-floor on corner studs
T , . ¢hroughout the room.
) . b.. Using a mitalk line strike a linme through the points.
' 2. Square the isark.
a. Usins a combination sane. square both faces of s:uds
at the line.
3. Prepare and secure fire blocks.
v (1 of 2) o
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SCBT-150. 1-BU~JS-1.2.4.2

n.  Takipg. measurements for fire dlock frem the spacing
- oun the sole plate, square cut blocks for aach opening.

b. Secure the blocks with 2 - 16d common nails at esch
- end, block in one opening above the line and below the
line on the next opening. .

- 4. Check work with instructor.

* -g - )
' 5. Mark for diagonal bracing.
a. From the top of corner stud mark out 1" onto the top
- plate, AN '
b. Locate a point o the sole plate that is a stud height
away from the cfrner stud. . A _ 2
_ SRS : : -
i (1) Best braces are laid at 459. ,
‘¢. Using a chalk line strike a.line through these marks.
. f,. Lay out, cut and sec e braces.
' a. Gather 2 x 4 scraps lnng enocugh fa£ bracing.
.b. Lay 2 x 4 pleces alongside and belcw :he ehalk 11:3 and
' 'seribe required angles. \ \S . ()
c. Using a portable electric circular saw and/or crosscut RN
saw, cut the scribed angles. oot
d Secure braces with 2 -~ 6d common nails at each end. &
. i ) ¢
" 7. Remove temporary hrace. - - g
: ’a. By removing the éouhle headed nails used on the :enpc:ary
. ‘ braces. )
8. Check work with instructor.
a. Tolerance of the fire blocks at the diasadii bracings is
_ + 1/8" at the cut and these msmbers must be secured wi:h
+ 1/8" of the chalk line. . o ’
h A
“%
S
. ., 227
‘r\ *:(.a. -
Y
(2 of 2) .
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gié;e: Iﬁ-:alltns Trxanagvscude. Crtpple Studs, 81111 and Bn:de:s

"\

ot e

Reférence. §
—

S triomer cends, erippie ntudn. -1113 and hnade:s.

. . SPECIAL CO8 oxmesmmmsmx(m)xsox

u'%«

]
V’“j msm

P -

£ caug This joh ﬂkect 48 to guide you in :ha 1nstalla=£on of

!
L3
RS v
.

Bufldar 32, mwgsxs ms:.a-?, Chspcer m, pp. 312 - uss

¢

' Tools mm

1.
2.
3.

1.

CIQI! cut saw,: .

>

thsn:ins :ape

<

Eﬁgﬂ:r;
Poptable electric circular saw.

Saw horses.

Step. ladders.

2 x4's,

Procedures:

i!

» - -
»

Determine the number of trimmer studs required. ,
a. By counting the number openings and doubling the nuahe:.
(1) Ttinnc: studs for door and winﬁcw*apenins: are alike.

2. Determine the lcgg:h of trimmer studs.

&. By adding 1" to the length or height of the doors or
by details 3ivcn by the instructor.

3. /frtpnrc and instsll criowmer studs.

- ¥

/‘

8. Selecting s:::tsh: 2x 4's square cut the required
nnnbc: of trimmer stud to the ‘desired length. ‘

? of 3) ' | -
i ¥
228 I E




. ¢ . BCBT-150.1-BU~§S-1.2.4.3

P 1 )
b. Distribute’? trimmer studs to each npcning:
. . . ‘ e .
¢. Nail trimmer studs flush with the opening studs by .
. driving -5 164 common m;e chrouoh trimmer studs into .,
the opening stud. ( :
] b ?
Prep:re and install hecéers.. ;. - )
, , .
a. Determine leng:h af ‘header fer an cpcnins by maasu:ing :he
distance bem openime studs,
o) Not disaance be:ween :rinn-r studs. 5
b. Square cut 2¢2 x 6's :n the reqnireé lcn;:h £or each
: opening.
c. Nail :he two pieces :nge:hsz vith six 164 nniln.
d. Place :he nailed pleces edscwisc on the :riuulr stud £1n;h
with the outside edge -of the studs. 1 )
e. Drive three 16d. ‘commont nails through the ltndl lné iato

the headar anembar at each end.

-

Prepare and instaill c:tpple Qtﬂdl or.épeains evn:séhg

header. . o 2

‘a.

-

Lens:h ‘of cripple studs {s determined by annnu:ing :hc

;'dis:snce,hetween the head and top plates.

5.

C.

d.

sill

a.

The number of eripple seuds‘aver tne hesder that is :
needed is determined by count the "C" marks on the sole
pla:a, plus two nora for each . :

(1) " The, two more crﬁpple studs are to be used’ ove: the
trimmers. & ,

Square cut sc:aps of 2 x 4's to the désired length.

Positdion cripple studs in place and secure wtth two 84
common nails (tool) at each end.

Prepare and install cripple studs for windcw opening baldv the

~

Referring to details given by the instructor as to the :ougb

_opening ,0of a window de:e:nina the rnquirnd height of

opening..

. ’ .(ZefBEQQ

i
»

B 7 S
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s
,'*.

b. From the bottom of the header sassure down and na:k -
required opening. , ’
c. Subtract this dto:aaec by ona :h&eknnsn of al2zx 6 '
to determine Lcna:h of cripple stud. :
d. naterntne the nuaber of window opening éitpplc Studs
. by ceuntiﬁg":hn'“c" marks on the sole plate. o
PO o
e. 8quare cut raquirea amount of cripple stud to the dasi:ed |
1eng:h
; f. Nail g c:ipple s flu-h vith :he winduw openins :rians:
, stud with four 16d nnils. ‘ '
8. Determine length of for windaw opening’ by measurins
the distance betwsen trimmar studs. . y '
h. Square cut one 2 x°4 to the required length for each Lo
. opening. o -
i. Place this piece alcns side sole plate and :ranspose :;“ oy
- Mo mirking from sole plate to it. . R '
1. Naii cripphg studs to "C" ail& piece. . L R
k. Place this assesdled pieee 1g -position nnd secure with~ ‘
~. twp 16d common pails at e&ch.end
1. To¢ nail cripplc& :o sole plate wi:h four 8d caamon
o
3
7. CBQck work wi:h iastructo:. A *f' .

a.

R o
~
: ® 2 . . ¢ o
b - Sm-'lso . I‘N‘l . 2.& . 3

E
All trimmer studs aa&( be witkin a tolerance of *1/8™
aitd the rough opcningf for windows and doors must be -,
within a :eie:na:e fe:'+ i/8" §s given on the fldor
plas. : v

3

%

1. Length of door kcadcrs are da:e:ninsﬂ by the éisttﬁ&n :

between .
2. Leagth ef wvindow stlls are dc:eruinaé by :he éis:tnce .
. betwaen . . _ :
B , (4 N e, .
- (3 of 3) - F
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TITLE Cutting and Ina:allins Cailing Juists.

~ INTRODUCTION: This job is t:o guide yeq in cu:tms and instanins eeilins
Joists. - T

~

¢

REFERENCES: ’ T -
N ':ﬁ'uins Sheathing and Insulation, Delmar mpus't;er_é, Ine. _ R
. | TOOLS AND snumm S S / S
o, Cinbination squscs. o L e
f" R 3,) Framing square. - . - _ .
4. Hamer. | o __ " SRR

N . ; . - .

S. Portable electric circular saw.’ C. : N " L

y 6. Reel. o , o | S :
~® 1. Saw horses. . T Coe "-‘ S
8. Step ladder. ‘ ‘ | S : ‘ ) :
MATERIALS: ' . E

f, ¥
: , ' ) ..
o, ke 2 x4's. ~
* & Iy , . ~ 'g " . \'-
. PROCEDURES: . g K c T AN
. * - N B N ¢ .

0 "1. Lay out Eor cediling jois: on the top plate.

Fréu:enmrofcbuﬂdins mark off 16 3/4 inches for the R .
first ceiling joist. )

-, (1) m third ceiling jehc will fall llonsgida a raftex .
: ', . member vhich are placed at 24" on center. ' -7 “"’*‘:-.
R Place a “C" mark om the side of the mark further evey from :he S
: corner. T :
L ’ . *
, ‘e. At 16“ on een:a:. mark through the remainder of r.hc buﬂ.:uns'. , o .

2. Lay out for joist om the other side of the buflding. .

(l'of2)231’_" . - o




-
oy
1
»
Qt
I
+
¢
[3
-

[

QUESTIONS: = . ' | L | R o

i.

lZQ

'{g. By counttng :he num&e: o! "C"s cn the top plne:.

-

‘b, From the edge ‘opposite thsscrcwn. mark-off 2 1nchss.

d. Cut:hismtkinsoff. T .

: Secqre backing as: neceasa:y. a !‘-‘ - -

& * - -
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Determine :he nunber qf eeiling jois:s n:estaa:y. - * - *,;E

Prepare ceilins jeist.s. ' ‘ ' e ek

t B . -
.
- 4

a. - Cut eening jois:s :o the span of tha -bnudtng )

c. Using a f:ming square, ‘mark off fo: slopa af roo.‘.. ? ( ’

a : . « ¢

Secure ceiling jeis:s. ) ) . "

a. By toe naiiing a jeist m: the Pc" ﬂlrungu o %

(1) ' Ceiling-joists muse be’ eewrnl wi:h at. least tvo (2) 164
: box nails at’ edeh md. ' | =

[+

® Ot -
. ¢

a. By nailing 2 x.4 mr the tcp-pum with 1/2 of :In wideth of
ix 6 everlappins :ha pla:en'en-tha sidn s) requi:ins a backing.

. . ‘ 6

Check work with ins:mc:or. - e . S

£

a. Ceiling joieta must be laid wi:b,in 1/8" at 16" on center and > f/
must be secured with at least two (2) 16d nails and must be ‘ ,
1atd wi:h toe crown up.; ; .

- 'S 6-'&‘ £ ! L , _ i “ »

feiling joistsare nornauy .__inches on ceater. -
:‘_ i . . :
The crown of the joist must be a.l.w:ys A 4 e .

\ - . . "_ . '
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SCBT 150.1 BU J§ 1.2.5.2
NAVAL CONSTRUCTION TRAINING CENTER I
‘ ‘ PORT RUENEME, CALIFORNIA ' 93043 |
S SPECIAL CONSTRUCTION BATTALION mﬁ' (SCBT) 150.1
JOB SHEET
" TITLE: Ratsing Roof Frames. . - - _
INTRODUCTION: This job sheet is to guide in the raising of roof frames. ) S
RFEERENCES : ‘ . - ‘
! > o .
1. Builder 3 & 2, NAVPERS 10648-F, Chapter 11, pp 318-346. )
,.) 2. Framing, Sheathing and Insulation, ﬁe}.mar Publishers Igc. pp 122-124. o
. ‘ ‘ V] -
TOULS AND EQUIPM NT: ‘ ;
; i. \ieasurins tape. - ! L
| 2. Ccmbination square
- o {
3. Eand level. .
Hammer. , : _ \ ‘
5. Frgming square.
¢. Portable electxic circular saw. . )
7. ’Keel.
g o
‘ R. Saw horseg. " {
3. Step Jadder \ . | : | | -
. MATERIALS: S
7 1. 2 x4 tafters (pre-cit), 1 x 10" or 1 x 12", o
~ - )
) 2. Nailg, = , .. |
3 L PR b l W
PROCEDURES : ‘ *\3 B
) I. Lay pathway. ) |
o, ‘ :
’ “de Placing and tacking- down 1 x 10 ‘or 1 x 12" over. the ceiling —
joists, along the sides.of :hg buil&ing, and away from the side ¢
walls with ample- clearance for rafters,
t
. b. Placing and tacking down the‘*& x"s ocver the ceilisg joists and "
K along the center af the building.,
.. N ° ’V ‘.
r_\“ (‘1 of 3) N - é‘
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.. Lay out for‘fafter placeaen:. - © ¥$'7f

4.~ From the corner, plaae a mark 23 1?6 " for :he first rafter on
the :o? plate.

(1) Varmally rafters are laid 2'0“ on cencler. .o

b. Place an “ﬁ“ ma:kigg on the side of the mark away from the cébrmer.

e Mark off for ragfters at 24" on center throughout the length of

the building.

(1) Every other rafter should fall alongside a ceiling joist.

Lay out aud cut rilge member.

$

a. Cdt one end square.
(L) A stéaigh: piece should be selected for a ridge member,

b. As in step 2, lay out for rafters on ridge member.

lg]

1§ ridge member is not long enough to span the length of the
building, and joints are necessary, the joints must fall on -
. -he middle of the rafter.

Distribute rafters.

a. Place a rafter on the pathway in the pro: aity of every '"R"
marking on the top plate with che tail end af the rafter facing
rutward. | .

Secure rafters to ridge member and raise.

a. Use 2-16d box or common nails for 2 x'! S_ and 2-8d nails for
1 x' s r‘dge pieces.

b. Secure 3 of 4 rafters on one side of building to ridge.

With one man at each end of ridge, pull and raise ridge member
until rafter seat cuts are resting snugly on the top plate.

a rJ

(1) For aptimud efficiency, a four man crew {s bdest,

Secure rafters to top plate.

a. Nail rafters to top plate with 2~16d nails (toe fail).

b. Whenever a rafter .. laid alongside a ceiling joist, drive
another naiI through the rafter iato the ceiling joist.

234 -
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/. Erect rafters on othaer half of bund)f\ng.

a.

\ b.

C.

k;§¢;‘x

o . ~ BRI
A
* t

SCBT 150.1 BU JS 1.2.5.2.

\

¢ _f R '
Holding the raised asseably up and raising a couple of rafters
on the other side of the building, secure rafters to the top
plate. :
Adjust rafters to meet at the ridge.

Secure roof mémbers together.

8. Tempurary brace erected members.

:

b.

Plumb the end of ridge to end wall.

Use 1 x 6'"s to brace erected section (ridge tQ stud or plafe).

i &. ZPzise and secure remainder of rafters.

da.

With one man working at the center and another man at the side
of the building.

10. Brace erected roof frame.

i. Cut and secure a 2 x 4 for ridge support to the top of end

Qall section.

b, Use 1 x 6" to brace ridge member to the 2 x 4 support member.

11. Check work with instructor.

a, Rafters must be laid within 1/8" to 2'0" on center. The seat

QUESTIONS:

A

cut must ba secured snugly to the&plate and the ridge support
member must be plumb to within 1/16" the length of a hand
level.

1. Rafters are normally spaced feet on center.

(3 of 3)
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gfé Iitle: Laying Out Common Rafter

:

D - .sm-&saz-ms-izss
NAVAL CONSTRUCTION TRAINING CERTER -
PORT HUENEME, CALIPORNIA 93043 :
SPECIAL CONSTRUCTION BATTALION TRAINING COURSE (SCET) 159.1 .

JOB SGEBT :

in:raduc:ian. This job sheet 13 o guide you 1n :he laying ocut ef a’ ‘
" common rafter. . ‘

Tools and Eguipmen;: . .

1.

Measuring tape.

2. Framing square. )

J. Combination square. s {

4. Cross c;t sav.

lS: Portable eiec:tic circular saw.

°. Saw horses.

7. Pencil. ‘ | o o ‘
Materials: | | :

' 1. 7 xa's.

Procadures: )

1. Betermine the spén of ﬁhe buiiding.

a.. By rqfering to the floor pla&. ' "
2

. Determine the unit of rise.

t

a. By refe:&ns t# the elevation plan and/or the sectional
drawing. :

P

b Wiil be shown :hus_l}};
Lt ; L &

. ¢ , o B
Determine bridge measure using pythagorean theory.
\§@ ,
- . | (1 0f5) &

= ¥
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3 C8T-150.1-BU-J8-1.2.5, 3
" a. **se Pythagore&n Thaory equation: . ‘ . . ‘f'
Y A ep2a 2, 2T
i b V \ - . ‘ N r
¢  Given: a = 12 ' o, N .
_ - b =6 , = : -
§ - A z . ‘
Step 1: (1 12) + (6 x 6 = € a7 . S
y : 4% + 36 = c” ‘ Lo
. 180 = g2 . | o
. ‘13316 - B
Stap 2: ') 180 60,00,00 S
zs/ao ) '
e 264 ,ﬁoo B
1056
ﬁssx.? 3400 : : -
: 8 - " . o ) u/ . s.nfr'?,.
& 26826/ 71900 -4 = % , [ . v
T . 160956 ﬁ _ ) ‘ *
i ! 9963 R ” '
» = ‘.,r . ‘ . e h ~ .
The bridge’mmre 13 13g416 mches. , : &
' L. Determine bridge measure using the rafter scheduh., . _ X
a. From the rafter schedule on your fta&ing sqm:e, read the . v
numbers given on the first line unde: thq number 6. The
number should read 13.42. o - ~
b ‘& L
5. Determine lme leng:h of common rafter. o o
&. Multiply the bridge measure ami%e total run (m fee:) *:
- equation. . _ . -
Step 1: 13.416 _ N et
' X 11 o S
13416 . & ' ! :
13416 * - o / ’
147.576 inches. ‘ 4 L
- \ L N
3 23 ? . »
/2ogsy - ) Q
\.t 5 \ ;




SCBY-150. 1~BU-JS-1:2.5.3

—i2
Step 2: 12 147.576
E .

27

2

3

A

lzyfenc 2.576 inches.
b. The ;o:gl run is ome half :h§ apan, equate: : ‘ | ﬂi
_span = 22 fee:
22 e 2™ 11 Eeet
total run = 11 feet :
_Stép 3: .57 .. . . | { | -
' X_16 . 4 . S
R . . 576 . : . _ -
h 9.216 o o
s L : The line lenstﬁ‘is 12 fr. 3 9/16 iach.
- 6.- Determine lens:h of ptnjecticn and :he 1ens:h of :ail.

N a. By refe:ing to :he elevation plan and/er sactional drawing.

J b. m:iply the hridge measurement and length of the porjection
(in feet), equate:

projection = 18"
18" = 1 1/2 feet.

N B 13.416

N . S . Tail length is 20 1/8" or 1' 8 1/8" ’ .

*~P73f Layout common rafter line length. ;

(3 of 5)
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- o | ~  SCET-150.1-80-J8~1.2.5. 3,

L. | a. Select a‘straight 2 x 4 and set it on a pair of ‘ %
S e - saw horses. E
. { ) . b. -As in previous tasks determine - the ¢ .

i fff L f;~3“§§::::fiﬁpi?) . /{

- o \ -- r/ - /}\/5

T <. By holding the framing square with the body on 12, and D

. i
S & the tongue on 6. Strike a plumb mark on the tongue at

- :he end of the 2 x 4 such that the crown will be wp.
BN f 2 ;A. From che long point of the mark, measure out the line 1ensth
S o determined in step 5 ( 12' 3 3 9/16"). | :
j_ o _ 8. Lay out Ebf bitd‘s ?nﬁth. . ' ’ A. %
g‘ ' b a. Square%the top of-:he 2 glé at the ma:k;

b. Using the framing square run a plumb linn down the ai&a
of the 2 x4,

-

c. Frou the top edge méasnre down snd ‘mark. 2 1/2"
Vs

co 7 f) &yé’ /o | ) :

4 d. Usinﬁ a frauing square run a lsvnl line at thiis mark. This
_ level line is called seat cut. )

" 9. Lay out %or tail.
L* | P
- a. Refer to step 6 for leangth of tail
- ‘ b. Urilizing skills gained fraa previous tasks, mark for
. tail; .
10. 1ay out for ridge sho:%enins allowasce. .
. . / - - 01d plumb line
\ 4 |
/ 1/2 thickness of ridge
X ; V New plumb line =
{ : SR
o~ 239
. ‘ (4 of 5) .
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SCBT-150.1-BU~JS-1.2.5. 3.

a. , From the plumb line marked in srep 7, measure back one
half the thicknass of the ridge board. This half thick-
nese must be taken perpendicuair from the originmal plumb

line. i/, ; a2
. #L‘_‘«—7

-l Measuring tape

'b. Mark new plumb line-and scratch out the original mark.

¢. Seratch out old gﬁxking to eliminate cﬁ::ing on the wrong
mark. * |

Check work with {nstructor.

a. Raise your hand or call instructor. -

b. The lay out work must show the total rafter length to be
within + 1/8" of the correct length. The lumber to be left
after cutting the birds mouth must be withian 2 7/16" -

2 9/16" and the rafter must be laid out with the crown up.

Cut your rafter.

a. Using the tools and equipment assigned.

A

Questiona:

X

2.

The pitch is equal to the over the .
Line lemgth of a rafter is determined by multiplying the
i - and the N of the
building.
\
24N
(5 of 5) ]
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‘HAVAL CONSTRUCTION TRALWING CENTER ST
' PORT HUENEME, CALIFORNIA 93043 | =
SPECIAL CONSTRUCTION BATTALION TRAINING COURSE (SCBT) 150.1 | =

JOB SHEET . : | e

‘§u;‘ian° This job gheet is to guide you in :he project of laying
iaq:alling gable end studs.

Leranres: : . % ’
L5 .

1. Builder 3a2, NAVPERS 10648-F, Chapter 10, pp 134.

Framing, SheatRing and Insulation. Unit 14, PP 110, ~ 111, :
sad Unit 15, pp. 124 - 125, /

Tools dpd.sqgipmen::
Measuring :apé.
2, C:ﬁhin&:ton square.,
3. Sliding T bevel.
+. Hammer.
Cross cut saw.
€. Framlng square.
‘dand level,
} Purtable electric circular saw.
| 9.. Step ladder.
fé. Saw horses,
Mate:isls
1. 2 x 4's.

frocedures:

i. Determine the length of the first gable end stud.

=

a. From che drawing, determine the cn center spacing between
& studs and locate the roof triangle.

(1L of 3) f
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= aowing that the stids ace. 16" 0)C. and the roof triangle - =
'niilcates there {3 6" of rise per \foot ~f run, we can =
aetermine the line length of the fiyst yable and stud -

~ thaough ratio and proportion. U. : U. Risa ::16" x
125 6:: 16: x = 8",

. Ueteruine actual length of €irst gable end stud,

a.: From the line lengtx deduct the depth of the rafter 7 .
bi:demouth.

3. iav out aud cut first gable end stud.

a. Heasure‘up the center of the width of a piece of 2" x 4" . =
stock. . -

and mark ;he actual length of the gable end stud.

b. Hold the umit of run and unit of rise on the framing
square and mark the angle cut on the unit of rise side
of the square,

. Cut and cneck first gable end stud.

A
a. Cut along the mark on waste side of stock.

212
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~ SCBT-150.1-BU~J5-1.2.6.1

rﬁ - . . . v = - . \
Set the stud in its ‘proger iucstion and measure the

distanca between the outside edge of the butldins and'éhg .
‘center of the stud. It should read 16". , o

i

{

#

The gammﬂn difference be:ween dll of the gable end studs
will be equal to ‘the 11ne 1ength of the first stud.

Ehy out and cut the second gable end stud.

a. The line‘leng:h of the second stud will be equal to the
‘ line length of :hg first stud X 2 - the depth of the’
birdsmouth.
r
. (Note) .
4 simple methed of lay out is to measure up the center of
a4 piece of stock, the line length of the first stud, then
lay the first stud on this stock and strike a mark along
the angle as shown below.
Line léngth of .
firse stud o ,./c“’
SN
!
[ o
LN
wWith this method, the allowance for the birdsmouth has
already been made and the second stud is ready to be cur.
Creck work with instruc:o:.- .
s . .

’“?61erance of angle cut om the gable end stud {o¢ l/&f and
the spacing of the studs must be within 1/8" of 16"
on center.

{3 of- 3
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