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Foreword

This Code Manual is a guide prepared for building officials, architects, engineers, build-
ers, owners and others to assist them in the interpretation, application and enforcement of
the State Building Construction Code.

The Manual contains standards which are acceptable methods of compliance with the Code.
The Code is the law; the Manual is not the law. The inclusion of standards in the Manual does
not mean that they are the only acceptable methods of code compliance. All construction
methods and materials which meet the performance requirements of the Code are acceptable.
Requirements set forth in any standard are to be interpreted as conditions of acceptance
under that standard, and not as mandatory requirements excluding other methods of com-
pliance.

The first issue of the Manual, dated November 1, 1951, pertained to the construction
of one- and two-family dwellings. This new issue, dated June 1, 1954, pertains not only
to one- and two-family dwellings but to multiple dwellings as well. In the first issue the text
of the Code was included for the convenience of users. The text has been omitted from the
second issue to remove any possible confusion as to the fact that the Code Manual is not the
law. The law is now to be found only in the two portions of the Code as presently promulgated.

The Manual is issued in loose-leaf form in order to permit insertion of future pages sup-
plementing or superseding those contained herein. The Commission’s technical staff will con-
tinue to study construction materials and methods, and will supervise procedures for the
issuance of certificates of acceptance of building products, methods of assembly, and con-
struction techniques. It is through this procedure that the Manual will remain an up-to-date
instrument for interpretation of Code provisions. The preparation of this Manual in con-
junction with the performance Code is a pioneering and logical step in the furtherance of
modern building regulations.

The Commission has published as a separate document a list of generally accepted stand-
ards which meet the requirements of the Code. This list, which contains the name and address
of each organization issuing a particular standard and from whom copies may be obtained,
is available, without charge, at the office of this Commission.
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Construction illustrated or described herein is acceptable under the
State Building Construction Code, but shall not be interpreted as
excluding other construction which meets the requirements of the Code.
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Definitions 1

Accessory Structure—A building, the use of
which is incidental to that of the main building,
and which is located on the same premises.

When accessory structures do not exceed one
story in height and the area is 100 square feet or
less, distance separations are not required.

\ property or |
[ . lot line--—4
. Lpremises [ y
. 4
kw adjacent or
;CCOSSOTY ; adjoining premises
. ructure D ]
DI
D ,L
1 '
D
adjacent
building
main
[} building '
- A
Z.building line
- l * I.
street line —— ° me_

———street or thoroughfare

For required distance separation (D), see sections
A 401-3 and B 401-3 of the Code; see also refer-
ences to distance separations in the index to this
Manual.

Attic—Space between top of uppermost floor con-
struction and underside of roof.

An attic shall not be deemed a story if it is un-
finished and accessible only by ladder.

An attic accessible by stairs shall be deemed to
be a story, unless maintained unfinished and with-
out human occupancy.

In one- and two-family dwellings, disappearing
or folding stairs may be used as access to an attic
space, provided that such attic space is not used
as a habitable space.

Attic space in a multiple dwelling should be
only accessible by a fixed stair.

Space between the top of the uppermost floor
construction and the underside of roof which is

CODE MANUAL

less than 4 feet 6 inches in helght shall not be
deemed to be an attic.

~————1—roof
less than 4°-6" beams
not deemed an atic
“—ceiling of _\;:1'::
uppermost
story
o o I . lg
roof attic unfinished and

without human occupancy

L ceiling of
uppermost
sfory access by

ladder only

ol /— ),

ATTIC NOT DEEMED A STORY

in multiple dwellings at least half of the
floor of habitable attics should be 7°-6"
high and no part of the other half less than
4'.6" high
collar
beams

roof
rafters

fixed stair
to attic

STATE BUILDING CODE COMMISSION

ATTIC DEEMED A STORY

Basement—That space of a building that is
partly below grade which has more than half of
its height, measured from floor to ceiling, above
the average established curb level or finished
grade of the ground adjoining the building.
Habitable spaces may be located in a basement
provided the floor level of the basement is not

JUNE 1, 1954
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] Definitions

more than 4 feet below the average curb level or
adjoining finished grade. - ‘
Habitable spaces may be located below the
highest curb level as shown in shaded areas. Such
spaces, together with yards, courts, and exits, shall

comply with the Code.

L cefling
more than I3 X
X
finished floor ??:‘_ average adjoining
/  finished grade

for fire escapes, see
section B 211-8 of the Code

l
»-:::lgc:::g ."IHg elsr:ape
I
Ik
fire-resistive "
construction — L T ¢ o
7y terrace

average
between
grades

| —————— Wy

finished grade
at rear of the
building

maximum 4 times X
when light is from
one wall .

If the superstructure (A) is of type 3,4, or 5 con-
struction in accordance with limitations of the
Code, all of the substructure (B) below the first
floor shall be of type 1 or 2 construction.

CODE MANUAL
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Construction Classification: Type 4,.Ordi-
nary Construction—That type of construetion
in which the exterior walls are of masonry or
other noncombustible materials having equivalent
structural . stability .under fire conditions and a
fire-resistance rating of not less than 2 hours, the
interior structural members being wholly or partly

interior structural
members of wood

fire

escape

I
“ne=

=7
-

SNy

| L fire-resistive
construction

SECTION A-A

secondary means
of exit——————— fire

escape

masonry

walls .
primary means

. of 9xif7
m. =

L_T.ll')lit: hallway
ldwelling

units——————o

N

TYPICAL FLOOR PLAN

of wood of smaller dimensions than those re-
quired for heavy timber construction. (See part 2,
illustrations on classification of buildings by type
of construction). , .

* There shall be at least two exits, as remote from
each other as practicable, from each story and for

JUNE 1, 1954
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Definitions 1

each dwelling unit. A fire escape may be substi-
tuted for one of the required interior stairways. A
second enclosed stairway instead of a fire escape
is more desirable as a second required means of
exit.

Height, Building—Vertical distance measured
from curb or grade level to the highest level of a
flat or mansard roof, or to the average height of
a pitched, gabled, hip or gambrel roof, excluding

gable gambre!

or hip

flat roof — mansard -

t—building
height

» \finished grade lovel

/ chimneys and shafts are not can-
sidered in determining the height
or story requirements

t—— penthouses or bulkheads

‘.P n counted os story when
F area exceeds 30 per cent
uppermost of roof area or is more
L full story than 12 feet in height
—p a—
¥ |

finished grade level

ROOF CONSTRUCTION COUNTED
AS PART OF HEIGHT

bulkheads, penthouses and similar constructions
enclosing equipment or stairs, providing they are
less than 12 feet in height and do not occupy more
than 30 per cent of the area of the roof upon which
they are located.

Mixed Occupancy—Occupancy of a building in
part for residential use and in part for some other
use not accessory thereto.

CODE MANUAL
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- Separations horizontally and vertically between
the mixed occupancy and the residential. occu:
pancy shall be in conformity with the State Build-
ing Construction Code applicable to Multxple
Dwellings.

yard
ya
Yoo
court
L stand
J{ | or
office
1
47
residential
show y_ir’\d‘ow‘ :
4 N '

street —

pzzzzzzd represents accessory use
represents mixed occupancy

Business offices and stores in a multiple dwelling,
such as those indicated in floor plan above, con-
stitute a mixed occupancy; rooms or space in-
ctdental to the residential occupancy such as
kitchen, dining room, office for the building man-
agement and cigar stand, constitute an accessory
use, not mixed occupancy. See definition of acces-
sory use in the Code.

Story—Portion of a building which is between
one floor level and the next higher floor level or

%——— attic unfinished and without human
\ occupancy not deemed a story

uppermost story
1.

uppermost story

building
/ height . R |
6feef_\ :g

or more

) 4

 R——

first story second story
less
= ——— Yihan e
not deemed deemed
a story finished a story

A
grode——-/ )
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1 Definitions

the roof. If a mezzanine floor area exceeds one
third of the area of the floor immediately below,
it shall be deemed to be a story. A basement shall
be deemed to be a story when its ceiling is 6 or
more feet above the finished grade. A cellar shall
not be deemed to be a story. An attic shall not be
deemed to be a story if unfinished and without
human occupancy.

Miscellaneous Definitions
Building Line—Line established by law, ordi-

nance, or regulation, beyond which no part of a
building, other than parts expressly permitted,
shall extend.

Distance Separation—An open space between
buildings or between a building and a line on ad-
joining premises to which a building may be
legally built, provided to prevent the spread of
fire.

Lot Line—Line dividing one premises from an-
other, or from a street or other public space.

Premises—A lot, plot, or parcel of land includ-
ing the buildings or structures thereon.

Property Line—Line establishing the boundaries
of premises.

Street Line—Line dividing a lot, plot, or parcel
from a street. The street line is the line which

CODE MANUAL
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divides the premises from the street regardless of
any required setback. When a building is built to

- property or
lotline | | /
adjacent or
' premises

adjoining X

\ ' ' premises/

accessory

structure — '—-Il-‘:’r’olr;:;fy or )
1 & ]
main ’
building :’;g:::;m

X

adjacent &

' building

%

—

i -\.—building line

street line-—A

street or thoroughfare

the street line, the building line and the street line
may coincide.

JUNE 1, 1954
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Construction illustrated or described herein is acceptable under the
State Building Construction Code, but shall not be interpreted as
excluding other construction which meets the requirements of the Code.
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Height and Fire Area 2

Height and Fire Areas Applicable to
One- and Two-Family Dwellings

The maximum fire area in a dwelling, within ex-
terior walls, party walls, fire walls, or any combi-
nation thereof, shall not exceed those indicated in
table below.

MAXIMUM PERMITTED FIRE AREAS

Based on fire-resistance ratings of structural elements

St
8
ki
EEE
Y $ ¥ =
Construction 3 ©
classification Floor 8 éé g §
e H g
-k g
5 o] =
g
2
[}
Typel........ 2 br 34 hr Unlimited
or more
Type2a....... 34 hr 34 br 8000
Type2b....... ne nc 5000
Type3........ 34 hr 34 hr 5000
Typeda....... 34 hr 34 hr 5000
Typedb....... c c 3000
TypesSa....... 34 hr 3{ hr 3000
TypeSb....... c c 2500

P

Example: Assume that the building is of type Sa
construction, three stories high. The allowable fire
area from table above is 3000 square feet per
story, or a total area of 9000 square feet for the
three stories. If story C is increased to more than
3000 square feet, then A, or A and B shall be de-
creased in area so that the total permissible area
of 9000 square feet is not exceeded.

CODE MANUAL
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Height and Fire Areas Applicable
to Multiple Dwellings

Fire Area—The floor area of a story of a build-
ing within exterior walls, party walls, fire walls,
or any combination thereof.

Floor Area—The floor area within surrounding
walls of a building, or portion thereof.

When the floor area of a story is subdivided by
a fire wall or fire walls, the fire area is that area
on each side of such fire wall or fire walls.

When a story of a building is subdivided by
fire walls, the fire area is that area between fire
walls. The floor area per story of a building is the
total of all fire areas on that story.

Fire areas required to conform to the area limi-
tations set forth for its type of construction shall

maximum fire area
per story within
the exterior walls
and party walls

{
fire area 1 fire area

party wall fire wall

number of fire
areas per story

< and building area
\\\ may be unlimited
if separated by
\ fire walls
AN

.

————fire walls

/] fire area

.\
A\

be limited to an area or part of a building as
though each such area or part is a separate build-
ing.

A party wall separates buildings, when attached.
Fire walls subdivide areas within exterior walls,
exterior walls and party wall, or exterior walls
and party walls.

JUNE 1, 1954
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2 Classification of Buildings—Multiple Dwellings

4

Example of Type 1 Construction

nonbearing wall

SS

—— height of building

[ fire area or

and number of
stories are not

floor area is
not limited

limited

[—curb level

== =S r M

bearing wall —

SECTION

MINIMUM FIRE-RESISTANCE REQUIREMENTS OF STRUCTURAL ELEMENTS

(Fire-resistance ratings in hours)

Structural element

Construction
Classification !

Remarks

Exterior:
Bearing walls. . ..............ciinn
Nonbearing walls. . .......................
Panel and curtain walls 2. .................
Party Walls 3. .. ...t
Interior:
Firewalls 4. .. ... i,
Bearing walls or partitions. ................
Partitions enclosing stairways, hoistways,
shafts, other vertical openings; and hallways:
on outside eXposUre . . . ... oivieriaiaans
on inside exposure. . . ........ ...
Nonbearing walls and partitions separating
TENANL BPACES . « + o v v crvvrrrtreaaansiras
Columns, beams, girders and trusses (other
than roof tt'ustsesﬁl
supporting more than 1 floor............
supporting 1 floor................ ...
Floor construction including beams . . ..........
Roof construction including purline, beams and
roOf truSBeEB. . . . .o vii ittt

Type 1
(Fire-resistive)
la 1b
4 3
2 2
4 4
4 3
4 3
4 3
25 28
1 1
1 1
4 3
3 2
3 2
28 16

1 For classification of buildings by type of con-
struction, see section B 202-2 of the Code
entitled, “Classification by Type of Construc-
tion.”

2 For exceptions, see sections B 401-3.3 of the
Code entitled, “Construction Limitations With-
in Fire Limits,” and B 401-3.4 entitled, *Con-
struction Limitations Outside the Fire Limits.”
8 For exceptions, see section B 401-8.2 of the
Code.

4 For exceptions, sec section B 402-2.2 of the
Code.

5 In buildings not more than three stories in
height, and with not more than eight dwelling
units within a fire area, 1 hour in type 1 con-
struction.

6 If every part of noncombustible roof truss is
more than 20 feet above floor next below, pro-
tection of the roof truss is not required. Roof
construction shall be of noncombustible ma-
terial, but is not required to have any rating.

CODE MANUAL
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Classification of Buildings—Multiple Dwellings 2

5
[ ]
Example of Type 2 Construction
[MaxmMum FIRe ArEA oF HicEEsT SToRY DETERMINES MAXMUM FIRE AREA FoR EAcH StoRry.]
For Group Bl Occupancy
MAXIMUM FIRE AREA, PER STORY
1 Height Height in stories
in
a feet 1 2 3 4 5 6 1 8 9
| ——1 100 4000
—_— 90 5000 | 4000
—_— 80 6000 | 5000 | 4000
| — 70 7000 | 6000 | 5000 | 4000
| —— 60 8000 | 7000 | 6000 | 5000 | 4000
| — 50 0000 | 8000 | 7000 | 6000 | 5000 | 4000
—_— 40 10,000 | 9000 | 8000 | 7000 | 6000 | 5000 4000
| — 30 11,000 ] 10,000 | 9000 | 8000 | 7000 | 6000 5000 | 4000
N — 15 | 12,000] 11,000 | 10,000] 9000 | 8000 7000 | 6000 | 5000 | 4000
il | By
Type 2a Construction
MAXIMUM FIRE AREA PER STORY
T He.ight Height in stories!
mn
50 4000
40 5500 4000
I 30 7500 | 5500 | 4000
11 15 9500 7500 5500 | 4000
i “ ] Maximum height permitted, four stories, or 50
- feet.

Type 2b Construction

For Group B2 Occupancy

MAXIMUM FIRE AREA PER STORY!
= He.ight Height in stories®
Io f;:::z 1 2 3 4
50 5000
40 6500 5000
n 30 7500 6500 5000
15 8000 7500 6500 5000
- M n 1 Areas may be increased 100 per cent if sprinkler
p system is installed throughout building.

2 Maximum height permitted, four stories, or 50
feet.

Type 2a Construction

CODE MANUAL STATE BUILDING CODE COMMISSION JUNE 1, 1954
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Classification of Buildings—Multiple Dwellings

b

Example of Type 2 Construction

for Group B2 Occupancy (Continued)

[MaxiMuM FIRe ArEA oF HicHEST STORY DETERMINES MAXxiMuMm FIRE AREA FOR EacH STORY.]

MAXIMUM FIRE AREA PER STORY?

= Height Height in stories =
in
feet 1 2 3 4
i 50 4000
= 20 5000 | 4000
5 30 6000 | 5000 | 4000
1 & 15 7000 | 6000 | 5000 | 4000
ﬂ Eg ! Areas may be increased 100 per cent if sprinkler
system is installed throughout building.
2 Maximum height permitied, four stories, or
50 feet.
Type 2b Construction
MINIMUM FIRE-RESISTANCE REQUIREMENTS OF STRUCTURAL ELEMENTS
(Fire-resistance ratings in hours)
Construction
Classification !
Structural element Type 2 Remarks
(Noncombustible)
2a 2b

Exterior:

Bearing walls................cooiiiiuae. 2 nc ! For classification of buildings by type of con-
Nonbearing walls. . ....................... 2 nc struction, see section B 202-2 of the Code en-
Panel and curtain walls 2................... 34 ne titled, “Classification by Type of Construc-

Party Walls ... ...... ... ... . ... ....... 2 2 tion.”

Interior: 2 For exceptions, sec section B 401-3.3 of the
Firewalls4.................... ..ot 2 2 Code entitled, **Construction Limitations With
Bearing walls or partitions. ................ 2 nc 8 | in Fire Limits,” and B 401-3.4 entitled, *“Con-
Partitions enclosing stairways, hoistways, struction Limitations Outside the Fire Limits.”

shafts, other vertical openings; and hallways: 3 For exceptions, see section B 401-8.2 of the
on outside exposure. .................. 25 25 | Code.
on inside exposure . . .. ..... ..o 34 3 4 For exceptions, see section B 402-2.2 of the
Nonbearing walls and partitions separating Code.
tenant BPACEB. .. ... ...vveerinrinnaannaas % 71 5In buildings not more than three stories in
Columns, beams, girders and trusses (other height, and with not more than eight dwelling
than roof trusses): units within a fire area, 3{ hour in type 2 con-
supporting more than 1floor............ 2 nc struction.
supporting 1 floor. ................. ... % nc ¢ If every part of noncombustible roof truss is

Floor construction including beams. . ......... 7%l nc 78 | more than 20 feet above floor next below, pro-

Roof construction including purlins, beams and tection of the roof truss is not required. Roof
rOOf trUBBEs. . . o viveivinninranrnannnnnsans 346 nc construction shall be of noncombustible ma-

terial, but is not required to have any rating.

7 In buildings of type 2 construction, three or
more stories in height, the floor above the cellar,
basement, or lowest story and all construction
below, shall be same asjtype 1.

8 84 hour when separating tenant spaces.

CODE MANUAL
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Classification of Buildings—Multiple Dwellings

2

[MaxmMomM EmE AReA oF HicHEsT STORY DETERMINES Maxmum FIRe AreA For EacH Stomy.]

[l

(VU0 N0 ) AT L ) I

1110311 OR300 R 411 (151D L

1
Example of Type 3 Construction
For Group Bl Occupancy
MAXIMUM FIRE AREA PER STORY

H?:it-.'-ht Height in stories!

m

feet! 1 2 3 4 5 6
70 3000
60 4000 3000
50 5000 4000 3000
40 6000 5000 4000 3000
302 8000 6000 5000 4000 3000
15 10,000 8000 6000 5000 4000 3000

11

multiple dwellings
other than hotels

¥ Maximum height permitted, six stories, or 70 feet.
2In hotels, the height shall not exceed two stories, except that
if a sprinkler system is installed throughout such buildings, the
hcight may be increased to four stories.

For Group B2 Occupancy

MAXIMUM FIRE AREA PER STORY!

CODE MANUAL

Height Height in stories?
in
feet® 1 2
30 3500
15 5000 3500

1 Areas may be increased 100 per cent, if sprinkler
system is installed throughout the building.
2 Maximum height permitted, two stories, or 30 feet.

STATE BUILDING. CODE COMMISSION
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Classification of Buildings—Multiple Dwellings

8
Example of Type 3 Construction
e
for Group B2 Occupancy (Continued)
L fire area | fire area N
. i
T _ fire TIT
separation
S horizontal exit-» enclosed
fire wall stairway
enclosed enclosed
stairwa dormito dormitor kitch i closed or
Y ry y en dormitory l_ exterior
stairway
PLAN
In Group B2 occupancy, each fire area shall have two exits, one of which may be
a horizontal exit in lieu of one enclosed stairway. Horizontal exits shall not be in
excess of one half the total required number of exits from any one fire area.
MINIMUM FIRE-RESISTANCE REQUIREMENTS OF STRUCTURAL ELEMENTS
(Fire-resistance ratings in hours)
Construction
Classification !
Structural element Remarks
Type 3
(Heavy timber)
Exterior:
Bearingwalls............................. 2 1 For classification of buildings by type of con-
Nonbearing walls. ... ... ... il 2 struction, see section B 202-2 of the Code en-
Party Walls 2. ... .. ... ... 4 titled, “Classification by Type of Construc-
Interior: tion.”
Firewalls 8, ... .. ... . ... .. ... ... 4 2 For exceptions, see section B 401-8.2 of the
Bearing walls or partitions. .. ............... 2 Code.
Partitions enclosing stairways, hoistways, 3 For exceptions, see section B 402-2.2 of the
shafts, other vertical openings; and hallways: Code.
on outside exposure. . ..........o0uiu..n 24 4 In buildings not more than three stories in
on inside exposure.................... 4 height, and with not more than eight dwelling
Nonbearing walls and partitions separating units within a fire area, 3{ hour in type 3 con-
1enant SPACES . ... .. .vuiter i 3 struction.
Columns, beams, girders and trusses (other 5 In buildings of type 3 construction, three or
than roof trusses): more stories in height, the floor above the cellar,
supporting more than 1 floor............ 34 basement, or lowest story and all construction
supporting 1 floor. ............. ... ... 34 below, shall be type 1.
Floor construction including beams. ........... 35

Roof construction including purlins, beams and
roof truBses. . ......cvv ittt

Nes
LN

CODE MANUAL
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Classification of Buildings—Multiple Dwellings 2
9

Example of Type 4 Construction

[Maximum FIRe ArReA oF HicHEST STORY DETERMINES MAXIMUM FIRE AREA FOR EacH STORY.]

For Group Bl Occupancy

MAXIMUM FIRE AREA PER STORY
BE He’ight Height in stories!
in
feerl 12 22 3 4 ] 6
70 3000
60 4000 3000
50 5000 4000 3000
40 6000 | 5000 | 4000 { 3000
308 8000 6000 5000 4000 3000
15 10,000 | 8000 6000 5000 4000 3000
- “ 1 Maximum height permitted, six stories, or 70 feet.
2Fire areas shown may be increased 25 per cent for garden

apartments and motels.

3In hotels, the height shall not exceed two stories, except that
if a.sprinkler system is installed throughout such buildings, the
height may be increased to four stories.

Type 4a Construction

MAXIMUM FIRE AREA PER STORY

TT Height Height in stories!
in
feet! 12 22 3 4

50 2500
40 3500 2500
308 5500 3500 2500
15 7500 5500 3500 2500

1 Maximum height permitted, four stories, or 50 feet.

2 Fire areas shown may be increased 25 per cent for gar-

den apartments and motels.

3 In hotels, the height shall not exceed two stories, except
that if a sprinkler system is installed throughout such
buildings, the height may be increased to four stories.

Type 4b Construction
For Group B2 Occupancy

MAXIMUM FIRE AREA PER STORY!
Height Height in stories?
_ in _
| feet? 1 2
30 3500
15 5000 3500

1 Areas may be increased 100 per cent, if sprinkler
j system is installed throughout the building.
2'Maximum height permitted, two stories, or 30 feet.

Type 4a Construction

CODE MANUAL STATE BUILDING CODE COMMISSION JUNE 1, 1954
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Classification of Buildings—Multiple Dwellings

10
L]
Example of Type 4 Construction
L4 N
for Group B2 Occupancy (Continued)
[Maximum Fire Area oF Hicaest STorRY DETERMINES MAXMuM FiRE AreEA FOR EAcH STORY.]
fire area I fire area In Group B2 occupancy, each fire
i ’i‘ : T area shall have two exits, one of
which may be a horizontal exit
v fire T l T enclosed or wiieh may losed stai
separation ‘ . in lien of one enclosed stair-
exterior | 'l . .
horizontal exit stairway__ 1 :_l way. Horizontal exits shall not
s orizontal exits od be in excess of one half of the
= nc.losed fire wall m -e;\c.los total required number of exits
stairway stalrway from any one fire area.
dormitory dormitory [ kitchen dormitory
PLAN
MAXIMUM FIRE AREA PER STORY!
Height Height in stories?
— in
_ feet® 1 2
Ei 30 2500
e 15 3000 2500
1 | 1 Areas may be increased 100 per cent, if sprinkler
system is installed throughout the building.
2Maxi_mum height permitted, two stories, or 30 feet.
Type 4b Construction
MINIMUM FIRE-RESISTANCE REQUIREMENTS OF STRUCTURAL ELEMENTS
(Fire-resistance ratings in hours)
Construction
Classification 1
Structural element Type 4 Remarks
(Ordinary)
4a 4b
Exterior:
Bearingwalls. ........................... 2 2 ! For classification of buildings by type of con-
Nonbearing walls. .........ooiiiiiiint 2 2 struction, see section B 202-2 of the Code en-
Party Walls2.................ccoiiiiiin 2 2 titled, “Classification by Type of Construc-
Interior: tion.”
Firewalls3...... ... ... ... .....coiit, 2 2 2 For exceptions, see section B 401-8.2 of the
Bearing walls or partitions................. % ct Code.
Partitions enclosing stairways, hoistways, 3 For exceptions, see section B 402-2.2 of the
shafts,othervertical openings; and hallways: Code.
on outside exposure. .................. 214 24 | 4In buildings not more than three stories in
on inside exposure. . . .........0iian.n. 34 34 height, and with not more than eight dwelling
Nonbearing walls and partitions separating units within a fire area, 3{ hour in type 4 con-
1enant BPACEB . « . v cvvererrcaaeenaannns 34 34 struction.
Columns, beams, girders and trusses (other 5 In buildings of type 4 constructien, three or
than roof trusses%xzr more stories in height, the floor above the cellar,
supporting more tham 1 floor........... 4 c basement, or lowest story and all construction
supporting 1 floor..................... %4 c below, shall be type 1.
Floor construction including beams........... 345 nc 56 | 6 34 hour when separating tenant spaces.
Roof construction including purlins, beams and
FOOf ETUBBEB . « o o i vt ieeineenerensennns M nc

CODE MANUAL
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Classification of Buildings—Multiple Dwellings 2

"

Example of Type 5 Construction
for Group B1 Occupancy

[MaxmMoM Fire AReA oF HicHesT STorY DETERMINES MAXMUM FIRE AREA FOorR EAcH STORY.]

MAXIMUM FIRE
AREA PER STORY1 2
He.ight Height in stories3
f;:ﬁ 1 2
”n 30 4000
15 6000 4000

I

1 Areas indicated may be increased 25 per cenmt for
garden apartments less than three stories in height,
and motels.

2 Not more than eight dwelling units in each building
or in each part of a building within fire walls.

3 Maximum height permitted, two stories, or 30 feet.

Type 5a Construction

MAXIMUM FIRE
AREA PER STORYY 2
igh
Heif ! Height in stories?
feet3 1 2
In 30 3000
15 4000 3000
- 1 Areas indicated may be increased 25 per cent for
garden apartments less than three stories in height,
and motels.

2 Not more than eight dwelling units in each building
or in each part of a building within fire walls.
3 Maximum height permitted, two stories, or 30 feet.

Type S5b Construction

fire walls or exterior walls

maximum eight dwelling units between
d.u. d.u.
(four each on first and second stories)

fire wall or Lt fire wall o
exterior wall d.u. % d.u. exterior w::]l
PLAN
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Example of Type 5 Construction
for Group B2 Occupancy

[Maxmmum FIRe ArReA oF HicHEST SToRY DETERMINES MaxiMmum FIRE AREA FOR EAcH SToRy.]

MAXIMUM FIRE AREA PER STORY!. 2
He;ight Height in storiess
in
feetd 1 2
30 2500
15 3000 2500

1In type 5a construction, fire areas may be increased 100 per cent
if sprinkler system is installed throughout the building.

2 Not permitted in type 5b construction unless a sprinkler system
is installed throughout the building.

3 Maximum height permitted, two stories, or 30 feet.

MINIMUM FIRE-RESISTANCE REQUIREMENTS OF STRUCTURAL ELEMENTS

(Fire-resistance ratings in hours)

Construction
Classification 1
Structural element Type 5 Remarks
(Wooytripﬁ'ame)
Sa 5b
Exterior:
Bearingwalls. ........................... U c ! For classification of buildings by type of con-
Nonbearin§ walls......................... 34 c struction, see section B 202-2 of the Code en-
Party Walls 2............................... 2 2 titled, “Classification by Type of Construc-
Interior: tion.”
Firewalls3........ ... ..., 2 2 2 For exceptions, see section B 401-8.2 of the
Bearing walls or partitions.................. 34 c? | Code.
Partitions enclosing stairways, hoistways, 3 For exceptions, see section B 402-2.2 of the
shafts, other vertical openings; and hallways: Code.
on outside exposure. .................. 34 71 4 3/ hour when separating tenant spaces.
on inside exposure. .. ................. 71 34
Nonbearing walls and partitions separating
tenant BPACES. o .. . cvvvnieniainai.n. 4 84
Columns, beams, girders and trusses (other
than roof trussesgu.
supporting more than 1floor............ U c
supporting 1 floor..................... % c
Floor construction including beams . ........... % ct
Roof construction including purlins, beams and
roof trusSses . .. vo.oiii i 34 c

CODE MANUAL STATE BUILDING CODE COMMISSION JUNE 1, 1954
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Minimum Requirements for Light and Ventilation

A\,
AN A N N N . N WA
) 777 77 /)

building
' 60 feet
high
P
\q .

public thoroughfare

or alley

|
— side ot line
|

required windows for
light and ventilation
of habitable space
not permitted in these
walls because width of

the public thoroughfare

is less than required
for a side yard or
inner coyrt

-

required windows for
light and ventilation
of habitable space
permitted in this court
because 15 feet is the

minimum width required

for a side yard or inner
court when the building

does not exceed 60 feet

in height

o] public thoroughfare

or alley

7 enclosing walls
l__60 feet high, 3 in.
per foot equals
G 180 in. or 15 feet

d

and ventilation

not permitted in

i for the width

50 10"
T

these walls as the

of the court -

Ly =15 w = 15'1

i

is less than the
required width for

| ~windows for light 1

of habitable space
public thoroughfare

a side yard or court
Jr

CODE MANUAL

STATE BUILDING CODE COMMISSION

Yards and courts shall be measured
from the building outward, shall not
begin higher than the floor level of
the first habitable story, and in no
event begin higher than 23 feet above
the curb level or finished grade.

Yards and courts shall be open and
unobstructed for their required area
and full height, except that window
sills, belt courses and other architec-
tural or ornamental projections shall
not project more than 4 inches from
a wall, nor shall fire escapes project
more than 4 feet 6 inches into a yard
or court.

For minimum dimensions of a
yard or court in ratio to the height
of the enclosing walls, see section

B 204 of the Code, and the following
pages of this Manual.

In determining the width (W), in
illustrations at the left, a public thor-
oughfare or alley less in width than
that required for a side yard or court
for a given height of building may be
considered as part of the required
width for such yards or courts,

JUNE 1, 1954
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Heights of Enclosing Walls

i The height of walls enclosing courts, or adjacent to yards,
shall be measured from the grade or curb level. Where permitted
by local zoning regulations, yards and courts may begin at the
first habitable story which contains openings for natural light
and natural ventilation facing on the yard or court. In no event
shall they begin higher than 23 feet above curb level or finished
grade.

L height of yard See table B 202-2 of the Code for fire-resistance ratings of
or court wall enclosing walls based on types of construction.

/—B

curb level

! I
I p———————— height of
3 yard or
t I court wall
P
= I I‘- lot line
In illustrations on the left, A repre-
b maximum sents first habitable story having win-
23 feet dows for light and ventilation facing
mixed occupancy ;:el‘)':re curb  on the yard or court.
such as a store
In illustrations on the left, B repre-
——curb level or sents bottom of yard or court which
} finished grade  shall not begin higher than the floor
1 L level of the first habitable story (A)
and not higher than 23 feet above
—qH curb level.

CODE MANUAL STATE BUILDING CODE COMMISSION JUNE 1, 1954
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Yards for Buildings not More Than 40 Feet in Height

max.

street (side)

CODE MANUAL

L rear- ot

rear yard line

20 f+ min.

outer
court

b6 side yard is re-
% quired or prov
min. width is 5 feet

street line
street

BUILDING ON INTERIOR LOT

50 feet —

rear lot line

{——'LE_—'/z x

pb—X—see
above -

street (front)
BUILDING ON CORNER LOT

STATE BUILDING CODE COMMISSION

Rear Yard—A rear yard shall be
provided at the rear of the building
and shall extend along the rear lot
line of a lot that abuts other lots or
portions of lots. For buildings not
more than 40 feet in height, on in-
terior lots, the minimum rear yard
depth shall be 20 feet. For each foot
that the rear wall of the building or
portion thereof exceeds 40 feet in
height, measured from the level of
the rear yard, the depth of the rear
yard shall be increased 3 inches. For
such buildings on corner lots, the first
50 feet of the rear yard, measured
from the side street line, may be re-
duced to one half of the depth of the

rear yard required on an interior lot.

Side Yard—If a side yard is provided
or required, it shall be not less than
5 feet in width, at any point. For each
foot that the side wall of a building or
portion thereof exceeds 30 feet in
height, the width of a required side
yard shall be increased 2 inches.

JUNE 1, 1954
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Yards for Buildings More Than 40 Feet in Height

first 40
VA feet of
rear wall
height —

rear wall or portion thereof,
set back 3 inches minimum
per foot of building height
exceeding 40 feet

The minimum side and rear yard
dimensions are required only when
openings for required light and ven-
tilation face such yards.

Yards and courts shall be meas-
ured from the building outward, shall
not begin higher than the floor level
of the first habitable story, and in no
event begin higher than 23 feet above
the curb level or finished grade.

See section B 204 of the Code for

recr yard 20 feet plus
3 inches for each foot of
height over 40 feet

rear lot line

1

level of
rear yard

REAR YARD WALLS

side wall or portion thereof,

set back 2 inches minimum per
foot of building height exceeding
30 feet

setback line

first 30 ] ¢
feet of

4 side wall
height—

P

side yard 5 feet minimum
when wall contains openings

for required light and

ventilation

interior or side lot line

level of
side yard

SIDE YARD WALLS

CODE MANUAL

STATE BUILDING CODE COMMISSION

setback line  requirements applicable to yards.

JUNE 1, 1954



Central Library of Rochester and Monroe County - Business Division

Habitable Space 2
17

Location in Respect to Grade Level

N — Basements—Habitable sﬁace,may be
irst story i located in a basement provided the
€eting  foor level of the basement is not more
than 4 feet below the average adjoin-
# ing finished grade.
L more than I/; x CellarsTHabitable space shall not be
located in any cellar. A recreation
X room may be located in a cellar.
. See also sections B 205 and B 402 of
finished 4 feet L averaqe adioining 22 Code for basement and cellar re-
4ﬂ°°r_l maximum —< finish : d grald e 9 quirements in multiple dwellings.
\\7///‘_—_—/_ ’H_
Z =
BASEMENT
first story ———— —F
ceiling
) 1
r b1 xorless
X
finished
floor ——
X

CELLAR

CODE MANUAL STATE BUILDING CODE COMMISSION JUNE 1, 1954
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Buildings on Sloping Site with Rear Yard

is of type 4 ordinary construction

roof —.

—70 feet maximum height above the curb level at
the center line of the facade, if the building

fire

f e —— — — — — —— —

o~

rd Il

T T~

note B

escape

note A ——

fire terrace
8 feet wide

fire
escape

rear yard

SECTION

street

sidewalk

CODE MANUAL

C

note €

fire
terrace

fire
escape

rear yard

rear lot line—

STATE BUILDING CODE COMMISSION

Note A: Over-all height of rear wall.
Fire terrace required if building is of

type 4 construction and more than
80 feet in height.

Note B: Habitable space in subgrade
stories of type 1 or 2 construction. The
exterior foundation walls and soil-
supported floor waterproofed.

Note C: Yards shall conform with the
requirements set forth in section B 204
of the Code entitled, “Yards and
Courts,” except that computation of
rear yard shall be based on the mean
height of the rear wall of the building.
Computation of side yard width shall
be based on the mean height of the
wall abutting the side yard.

Passageway—Passageway of fire-re-
sistive construction shall be provided
at the fire-terrace level, and connected
directly to a street or yard. Such pas-
sageway shall have a minimum dimen-
sion of 3 feet and a cross-sectional
area of 20 square feet, and shall be
unobstructed throughout.

Fire terrace and passageway not re-

‘ quired in buildings of type 1 and 2

construction, or in buildings of type 4
construction that front on three or
more streets or are located on corner
lots.

JUNE 1, 1954
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Light and Ventilation Opening Requirements

- Natural Light for Habitable Space—Natural
I light-transmitting area for habitable space is
Fﬂf A = , specified in terms of clear glass equal in area to
’ ﬂr 10 per cent of the floor area of the habitable space.
! Increase lighting area (A), in illustration at left,
intersecting wall ——— 4 to 12145 per cent of floor area of the habitable
naturallighting and space if distance (O) is more than 15 feet, or if
ventilating opening ‘ distance (I) is more than 9 feet.

-0

habitable room Natural Ventilation for Habitable Space—

Natural ventilation shall be provided through

openable parts of windows or other openings in
exterior walls that face legal open spaces; open-

_} able parts of the openings shall be equal in area
to not less than 5 per cent of the total floor area

JF— opposite wall ——l

) PLAN of each habitable space. The openable ventilating
4 L . area shall be increased to 61/ per cent of the floor
prer— 2 ——j( area if distance (O) is more than 15 feet, or if
distance (I) is more than 9 feet. No part of a
‘ d=4xh . habitable room shall be more than four times its
—H | clear height distant from the ventilating opening.
; fl
oor — . _+
41 J Mechanical ventilation for all spaces shall con-
! SECTION form with the requirements of part 5 of the Code.

CODE MANUAL STATE BUILDING CODE COMMISSION JUNE 1, 1954
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Alcoves

habitable room,
floor area not less
than 80 square feet D

L}_L ALCOVE LESS THAN 60 SQUARE FEET
- IN AREA

habitable room

1]

J.AJ ALCOVE MORE THAN 60 SQUARE FEET
IN AREA

CODE MANUAL

STATE BUILDING CODE COMMISSION

(A) Alcove less than 60 square feet in area,
deemed to be part of a habitable room. Floor area
of alcove added to floor area of room to determine
light and ventilation requirements.

(B) Alcove more than 60 square feet in area.

(C) Area of opening at least 80 per cent of
wall area on alcove side, but not less than 40
square feet.

(D) Depth of alcove (D) shall not exceed
half its width (W).

(E) No part of a habitable room shall be
more than four times its clear height distant from
the natural lighting or ventilating opening.

(F) Alcove more than 60 square feet in area,
but less than area required for a habitable room
(80 square feet) shall be separately lighted and
ventilated as required for habitable space in addi-
tion to opening in partition, shown at C.

JUNE 1, 1954
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Ventilation of Kitchens, Kitchenettes,
Bathrooms and Toilet Rooms
weather cap or U bend or other Duct Sizes, Gravity Type—In
draft inducing device above any kitchens and kitchenettes, ducts shall
parapet or obstruction within have a minimum cross-sectional area
5 feet, and 18 inches minimum of 144 square inches.
above flat roof In bathrooms and toilet rooms,
clear opening under weather cap ducts shall have a minimum cross-sec-
not less than cross-sectional area tional area of 36 square inches. Min-
_of duct imum cross-sectional dimension, 3
minimum 10 feet inches,

wall or ceiling opening Duct Material—Ducts shall be of

noncombustible material resistant to
corrosion. Acceptable material shall
DUCT 10 FEET OR MORE IN HEIGHT include: 26 U.S. gage galvanized iron,
noncorrodible metal of equivalent
stiffness, asbestos, and noncombus-
tible lath and plaster.

wind-driven or other draft inducing
ventilator above any parapet or

obstruction within 5 feet, and
18 inches minimum above flat roof Ventilators—Ducts less than 10 feet

in height shall be equipped at the out-
let with wind-driven or other draft-
inducing ventilators or similar de-
vices which will exhaust the required
cubic feet of air per minute in such
ducts whenever such ventilators or
similar devices are subjected to a wind
velocity in excess of 3 miles per hour.

) less than 10 feet

i————wall or ceiling opening

DUCT LESS THAN 10 FEET IN HEIGHT
Replacement Air—Replacement air
may be obtained from outdoors or

P 4@ from indoor spaces supplied directly
% _ i Xﬂ‘p with outdoor air. Air intake may be

provided by permanent louvers or by
allowing space between bottom of
duct _ ceiling fan door and floor. Clear opening shall be

equal to cross-sectional area of ex-
- haust duct.

N

A}
N
\

7

-wall fan

NN

MECHANICAL VENTILATION

CODE MANUAL STATE BUILDING CODE COMMISSION JUNE 1, 1954
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Maximum Distance of Travel to Exits

bedroom

bedroom

DWELLING UNIT

B
/
L =\
B

I

MULTIPLE DWELLING FLOOR
(MORE THAN THREE STORIES)

[B————[r ———-B

Il N |
I I [ S |

| R

———

T T T

1118 N

| I_"'—"_ll
(I

|
L———J L____B

DINING OR BALLROOM FLOOR

=

BASEMENT OR BELOW-GRADE STORY

CODE MANUAL

STATE BUILDING CODE COMMISSION

(A) Maximum distance of travel
from door of any room in any dwell-
ing unit to a door opening into an exit
passageway on the same story shall
not exceed 50 feet.

(B) Maximum distance of travel
from main entrance door of any
dwelling unit or any room or any part
of a fire area not so divided, in a story
above the grade story, to a passage-
way to a door opening into an exit
stairway or horizontal exit on the
same story: 100 feet in buildings of
type 1 or 2 construction; 50 feet in
buildings of type 3, 4 and 5 construc-
tion. When such buildings have a
sprinkler system installed throughout,
distance may be increased to 100 feet.

(C) Maximum distance of travel
from door of any room or any point
in a fire area not divided, in a base-
ment or below grade story, to a door
opening into an exit stairway or legal
open space, or horizontal exit, shall
not exceed 75 feet.

(D) Maximum distance of travel
from doors of below-grade rooms en-
closing equipment as set forth in sec-
tion B 211 of the Code entitled,
“Exits,” to a door opening into exit
stairway leading to a legal open space,
shall not exceed 20 feet.

JUNE 1, 1954
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Methods of Determining Exits for Group B1 Occupancy

After determining the type of
construction for the proposed
building and then establishing

FLOOR AREA PER OCCUPANT

Square feet of area per occupant

the maximum area permissible Space or occupancy ]
for the type of construction from l;:k:]z E‘;:; m(;(ﬁo:reeas
table B 203-1a of the Code en- floor areas | floor areas | first floor
titled, “Maximum Height and g1 ble space
Fire Area for Group Bl Occu- group %2 ..................... 200 125 125
pancy,” the designer then deter- Pub{i(::uspace ..................... 200 100 75
mines the maximum area per Dining rooms..... IR EEREE R 10 10 10
1 Lecture rooms, auditoriums...... 6 6 6
oor. Gymnasioms................... 15 15 15
. Recreation rooms............... 40 40 40
Example: In a building of type4 N, osnhabitable space
. TOFaZEe . . . .. vveinnninninas 300 300 300
cons-n'ucuon, not n}ore ﬂ.lan four Motor vehicle garage on same
stories or 50 feet in height, the sremipes with or in a multiple
maximum floor areapermittedis IR 0 | i | o0
5000 square feet per floor, with-
! ' ' i '
25 60 e By
|‘.29.'-4.' ]
proposed 5'
building —— | &’
| I
A B =1 3
I |
A=25'x60'x2 3000 square feet | ' '
B=30'x60’ 1800 square feet
C=5'x20"x2 200 square feet
Total 5000 square feet v

in exterior walls, or within ex-
terior walls and a fire or party
wall.

Since the area of the proposed
building does not exceed the
maximum area permitted per
story for this type of construc-
tion, no fire walls are required
and the exits can be determined
on the basis of one fire area.

Now refer to the following
table for the occupancy group
and determine the square feet of
area per occupant.

CODE MANUAL

Taking the total floor area of
5000 square feet, divide this fig-
ure by the floor area above first
floor, or: 5000 divided by 125
equals 40 occupants per floor.

Next determine the minimum
permitted width of the exits
from the table entitled, “Mini-
mum Required Width of Exits.”

Note that for one to forty per-
sons per floor a minimum exit
width of 36 inches is required.
Therefore, width of exit passage-
way and exit stairway must be
at least 36 inches.

STATE BUILDING CODE COMMISSION

Next, determine the number
of stairways or exits from the
table entitled, “Required Mini-
mum Number of Exits.” From
this table, it is noted that for
group Bl occupancy two stories
or more in height, two exits are
required for the building, story
and fire area. In the proposed
building with no fire walls, two
exits will meet any and all of
these requirements. Having es-
tablished the minimum number
of exits as two, next determine
the type of required exits from
the following text:

JUNE 1, 1954
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The required number of exits
shall consist of enclosed stair-
ways, except that in buildings of
group Bl occupancy not exceed-
ing six stories or 70 feet in
height, one fire escape or ex-
terior stairway, accessible from
each dwelling unit, is permitted
in lieu of omne enclosed exit
stairway, or one horizontal exit
is permitted in lieu of one en-
closed stairway. Horizontal exits
shall not be in excess of one half
the total required number of
exits from any one fire area.

In buildings more than three
stories in height, stairways are
required to be separately en-
closed. ’

Since the building in this ex-
ample is more than three stories,
but less than six stories or 70
feet in height, the exits indicated
in any of the schemes illustrated
on the following page are accept-

able.

Note: Elevators and escala-
tors may not be substituted for,
nor be considered as, required
exit stairway. Passenger eleva-
tors are required in group Bl
occupancy exceeding four sto-
ries in height and in group B2
occupancy exceeding three sto-
ries in height. Requirement for
arrangement, loads, enclosure,
and construction are set forth in
parts 3 and 5 of the Code.

CODE MANUAL

MINIMUM REQUIRED WIDTH OF EXITS .

Doorway to passageway, or
horizontal exit

Stairway or ramp

Number of Width in Number of Width, in
persons inches 1+ 2 persons 22-inch units
1-85............ 36 1-40.......... Q)]
86-115............ 37— 44 41- 50.......... 2
116-145. . .......... 45— 55 51-60.......... 2}
146-175............ 56— 66 61-70.......... 3
176-205............ 67— 77 71- 80.......... 3%
206-235............ 78— 88 81-90.......... 4 _
236-265............ 89- 99 91-100.......... 414
266-295............ 100-110 101-110.......... 5
296-325............ 111-121 111-120.......... 5k
326-355............ 122-1323 121-130.......... 65

1 Width of doorway shall be the clear distance between jambs; stops shall
not reduce door opening by more than 14 inches.
2 Doorways shall comply with section B 211-4d.

8 If more than 132 inches wide, exit shall be arranged into two or more

openings.
4 36 inches.
5 If more than six 22-inch units, exit shall be arranged into two or more
stairways.
REQUIRED MINIMUM NUMBER OF EXITS
Group

Group Group B2
Exit from— Bl Bl an

1 story 2 stories number

or more of stories

Building . ............. ... ... .. 1 22 2
Story.....................L 1 22 2
Cellar or basement 1. . ... ... ... .. 2 2 2
Firearea........................ 1 23 2
Dwellingunit.................... 1 224 2
Room, other than in dwelling unit. . 1 1 1
Publicspace..................... 2 2 2
Mezzamne, for each 100 persons. ... 1 1 1
Garage.......................... 2 2 2

1 Every area containing equipment as set forth in section B 211-6b, shall

be provided with an emergency exit.

? In buildings not more than two stories in height, one means of exit per-
mitted from habitable space which has access to a window or other opening
which is 14 feet or less above grade directly below.
3 One exit for each fire area in type 1 construction not more than three stories
in height, with not more than four dwelling units within fire area on each
story, provided the exit stairs continue to a flat roof, from which there is
access to another exit stairs similarly arranged, leading to a legal open space.

4 One exit in type 1 and 2 construction.

STATE BUILDING CODE COMMISSION
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Acceptable Schemes for Exits

d.u. d.u.
N o, o I A
HL | g | de m )
_ d.u d.u ~ stairway enclosure
‘ ’ of fire-resistive
d.u. L] du construction

L 36" |

SCHEME A DETAIL A
Two interior stairways 36 inches wide located at each
end of a public hallway not exceeding 100 feet in
length, 36 inches in width, throughout the line of travel.
/B
d.u. d.u.
_d_J LF— see illustration
- | i &I ) &4 of methods for
— i \\+ - T . I/enﬁlloﬁon .of
e . d interior stair-
du. — 9 ways
[——ﬂre escape L_ 18" .J.
SCHEME B ae ¥ DETAIL B
One interior stairway 36 inches wide, public hallway not exceed-
ing 100 feet in length, 36 inches in width throughout the line
of travel and a fire escape accessible from each dwelling unit.
d.u. down up
sce illustrationl] 22- / 22"
of scissor stairs
showing details — 7T T T
du. |ot first floor up down
l 36" L at least 15 ‘99*_,9_9‘1”,_1_ 36"_]
SCHEME C DETAIL C

Two interior stairways 36 inches wide, in an enclosed shaft with door
to each stairway separated at least 15 feet; public hallway not exceed-
ing 100 feet in length, 36 inches in width throughout the line of travel.

CODE MANUAL STATE BUILDING CODE COMMISSION JUNE 1, 1954
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Typical Arrangement of Public Hall
in Type 1 and 2 Construction

Exits in multiple dwellings shall be
plainly marked with directions to a
d.u. designated termination at a place of
safety, and shall be lighted at all times
= chimney

by natural or artificial light of in-

d.u. S - dou. tensity sufficient for safe travel. See
ll V i ) section B 505 of the Code entitled,
ll’[' ‘_‘__Illl_l “Electrical Wiring and Equipment.”

down

o

d.u.

d.u. d.u.

incinerator
public hallway——
d.u.

(A) in illustration indicates stair vent
duct.

(B) in illustration indicates hall vent

SCISSOR STAIRS duct.
d.u. chimney incinerator d.u.
A down up A
3 T j elev elev down
d.u. du.
. public hallway —
B
d.u. d.u.

TYPICAL STAIRS

CODE MANUAL STATE BUILDING CODE COMMISSION JUNE 1, 1954
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Enclosure Requirements

T [MIRAIIT —— fire escape J See table B 202-2 of the Code entitled,
== == _j( “Minimum Fire-Resistance Require-
ments of Structural Elements.”

”

v 4
stair shaft vent D—={~—D

duct, if required/ d.u. (A) Outside shaft, hall or pas-

sageway exposure (dwelling unit

,*_d..‘

du. At B o o BAH e—a side).

T l (B) Inside shaft exposure (stairs,
L A , . 1 E 'J L.){ dumbwaiters, and elevators).
J E tsee detail below~ R (C) Partitions enclosing public
J' C —— public hallway — halls or passageways.
D E & " E L l e = (D) Partitions separating dwell-
, } 1 4 ing units.
A d-u. A A d’u' 1 .
4 -t + (E) Exit doors and other doors
PLAN from any floor area or occupied space
shall be equipped with self-closing
opening protectives of fire-resistance
rating required by table B 402-4.8.
dwelling shaft for shaft for shaft for PEI public 53 dwelling
unit stair or stair or stair or hallway &l unit
elevator elevator elevator RS
dwelling public dwelling
unit—{%4  hallway unit B
A B A~ c B B B c D--EH~-D
SECTIONS
v stair shaft vent duct, if required 1
\Y PR\ ——= 7~ - j
-
4 7 AN
/\ equaly\\
/ equal y \
/ \
min. 22 in. \l
clearance |
\ /
\\ /
\ /
\ /
/7
s
e

PLAN OF TYPICAL INTERIOR EXIT STAIR
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Treads, Risers and Winders

minimum 9-inch

minimum 9-inch

tread

linch nosing

maximum
81/,-inch riser

minimum 9-inch

minimum 10-inch tread

(without ncsi|7

maximum
73 -inch riser —]

1-inch nosing

¥

o |

RISERS AND TREADS (SEE EXCEPTIONS IN CODE)

continuous handrail

tread width at 18 inches

freadj tread
I-inch nosing ‘\
maximum
8!/4-inch riser
/_l'.b.l
/
RN A
! 7
J'i ./
i
I

—— e e o g o

H

4 il

.~ pf:
/) P

A/ i

from converging ends
shall be not less

than tread width

on straight run

not less than 11/5-
in. clearance

tread width at 18 inches
from converging ends
shall be not less

than tread width

on straight run

continuous handrail

WINDERS NOT GUARDED BY HANDRAIL

I

e E——

=

L1

Ry pe——

tread width at 18 inches
from converging ends
shall be not less

than tread width

on straight run

continuous handrail

1o —e T

WINDERS GUARDED BY HANDRAIL
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Winders—At converging ends of
winders, winder treads, exclusive of
minimum l-inch nosings, shall be not
less than 4 inches wide unless the
winders are guarded at the converg-
ing ends by continuous handrails
which prevent walking where the tread
widths, exclusive of minimum 1l-inch
nosing, are less than 6 inches. Where
winder treads are without minimum
l-inch nosings, the tread widths in
these locations shall be not less than
5 inches, and 7 inches, respectively.
Winder tread widths at distance of
18 inches from the converging ends
shall be not less than the tread widths
in straight portions of the same run.

Stair Width—Width of stairs be-
tween habitable spaces at different
floor levels shall be not less than 2 feet
8 inches between handrails or between
handrail and a wall surface, except
that such stair width, for stairs from
a second story to a third story occu-
pied by not more than five persons,
and stairs to a basement and a cellar,
shall be not less than 2 feet 4 inches.
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Scissor Stairs

Every passageway and enclosed stairway which
serves as an exit or part thereof shall be enclosed
with fire-resistive construction as set forth in table
B 202-2 of the Code entitled, “Minimum Fire-
Resistance Requirements of Structural Elements.”

In multiple dwellings more than three stories
in height, exit stairways shall be separately en-
closed. Openings in such construction shall be
provided with opening protectives as set forth in
section B 402 of the Code entitled, “Prevention of
Interior Fire Spread.”

For ventilation of stair shafts, see section B 402
of the Code entitled, “Prevention of Interior Fire
Spread.”

ROOF BULKHEAD PLAN

min. 15’-0” between
doors, each floor

TYPICAL FLOOR PLAN

min. 15’-0” between
doors, each floor

FIRST FLOOR PLAN

CODE MANUAL STATE BUILDING CODE COMMISSION JUNE 1, 1954
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Fire Escapes

stairwell quardrail

min. 3'-0"
max. 4'-6"

1

stairwell opening {

21" x 48" minimum——————’ PLAN

=——landing, 2'-0" min.

guardrail 2'-9"
above nosing meas-
ured vertical to-

' E——roof line

riser face - / 1 L__min. 7', mox. 18"
7 _d__ll. — top of window
P stool
/’ I I l 13
= | max. 3'-0"
— / 1 ‘\ﬂoor line
vV ,‘,’/ . Vf/ U;_. |
20-inch width drop j;:/ !Jl min. 2..'9"
ladder required ~ max. 36"
when balcony is headroom, 6'-6"
5'-0" or more | / minimum at any
above grade = // tread nosing
ges stairs set at
not more than
: 60 degrees
i
16'-0" max. above | [
grade, 10'-0" min. ——
above public
walk, 14'-0" min. 10"-0" min. above
above driveway — public walk,
14'-0" above
driveway
—— grade
ELEVATION

floor
level

hen access to a fire
scape is through a
door, its sill shall be
at the floor level
min. 4"

max. 8"

CODE MANUAL
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balcony
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Fire escapes which serve as a re-
quired second means of exit from
a dwelling unit or roof, shall be
located, arranged and constructed
in such manner that a safe unob-
structed and continuous passage is
provided to a safe landing place on
a legal open space or fire terrace,
as set forth in section B 211-8.1 of
the Code.

Access to Fire Escapes—Access
shall be as remote as practicable
from the principal exit of the dwell-
ing unit or other area served.

Access from dwelling units shall
be through unobstructed .windows
or doors to a fire escape balcony;
access from other habitable space
shall be by way of passageways,
hallways, or corridors to a fire
escape.

Access shall not be through a
bathroom window; if through a
kitchen, access shall not be ob-
structed by sinks or other fixtures.

Access shall not be from or
through a public stairway.

Fire escapes on buildings more
than three stories in height shall
continue to the roof, except when
located on the front of building,
or when the slope of the roof ex-
ceeds 15 degrees.
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Openings for Emergency Escape

General Requirements—The Code requires as

an emergency escape an additional opening to the
exterior of the building from habitable space three
stories or less in height, and from recreation rooms
located in basements or cellars, should the main
means of egress be blocked by fire or smoke.

Emergency escape openings to the exterior
should be on sides or buildings facing a street or
alley, or facing yards or courts which are directly
accessible from the street or legal open space.
Emergency escape openings should be located as
remote as practicable from primary exit.

The following are acceptable emergency es-
capes:- ‘

From first story: Additional exterior door of ."
adequate height and at least 24 inches wide to

porch or grade, remote from main means of
egress; or exterior window or panel with opening
at least 5 square feet in area with a minimum
dimension of 16 inches and with bottom of open-
ing not more than 36 inches above floor; or in-
terior door of adequate height and at least 24
inches wide through a fire wall or fire separation,
affording access to a safe place of refuge from
which there is ready egress to the street or legal
open space.

From second story: Exterior door of adequate
height and at least 24 inches wide to porch or bal-
cony; or second stairway at least 24 inches wide
to first floor; or exterior window or panel with

CODE MANUAL
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opening at least 5 square feet in area with a min-
imum dimension of 16 inches, and with bottom
of opening not more than 36 inches above floor;
or interior door of adequate height and at least
24 inches wide through a fire wall or fire separa-
tion, affording access to a safe place of refuge
from which there is ready egress to the street or
legal open space.

From third story or attic: Exterior door of ade-
quate height and at least 24 inches wide to porch
or balcony; or second stairway at least 24 inches
wide to first floor; or exterior window or panel
with opening at least 5 square feet in area with a
minimum dimension of 16 inches, and with bot-
tom of opening not more than 36 inches above
floor; or interior door of adequate height and at

‘least 24 inches wide through a fire wall or fire
“separation, affording access to a safe place of

refuge from which there is ready egress to the
street or legal open space.

From recreation rooms in basements or cellars:
Interior or exterior second stairway at least 24
inches wide with access to grade; or exterior win-
dow or panel with opening at least 5 square feet
in area with a minimum dimension of 16 inches,
with sill not more than 4 feet 6 inches above floor,
affording access to grade or to open areaway with
access to grade; or interior door of adequate
height and at least 24 inches wide through a fire
wall or fire separation, affording access to a safe
place of refuge from which there is ready egress
to the street or legal open space.
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32

‘Separation when Garage Area
is Less Than 1000 Square Feet

_J ol lo :_*__TT [
/ en ]
garage

door sill 8:in.
min. above garage

floor level ———
i \ s’mir. to
B | dwelling units

stair to
garage from
dwelling units —

L d.u.

gl

<-<_J public J.>
T hall
P ﬂ—l r——I
1 rm du. ¥
BASEMENT PLAN FIRST FLOOR PLAN
(A) Construction of stair enclosure and

vertical and horizontal separation of garage
from multiple dwelling to be in conformity

J 'J / ! with part 4 of the Code.

- (B) Self-closing opening protectives to
P be in conformity with part 4 of the Code.
4’
‘ A See section B 212-2 of the Code entitled,
/ “Garages in, or Attached to, Multiple Dwell-
ings.”

See section B 402 of the Code entitled,
“Prevention of Interior Fire Spread.”

SECTION
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3

Separation when Garage Area
is More Than 1000 Square Feet

attached or
built-in
garage
space

for
residential
use

PLAN
vent duct—4 , ’
vestibule 4
Al AT
y 9arage B B4
C 7 7 P

L—min. 6 feet

SECTION

(A) Garages and garage vestibules
in, or attached to, a multiple dwelling
shall be separated from other space in
the multiple dwelling by noncombustible
construction having a fire-resistance rat-
ing in conformity with part 4 of the Code.

(B) Openings for passage between
garage and space for residential use
should be protected by a ventilated vesti-
bule with at least 6 feet between doors.
Such doors should be self-closing with
each door having a fire-resistance rating
in conformity with part 4 of the Code.

(C) A masonry step or curb at least
8 inches high should be provided in open-
ing between the garage and garage vesti-

bule.

Garage and vestibule between garage
and other space for residential use shall
be ventilated directly to the outer air as
set forth in section B 507 of the Code en-
titled, “Refrigeration, Air Conditioning,
and Mechanical Ventilation.”

Each fire area in excess of 1000 square
feet of every story of a garage shall be
provided with atleast two exits. Entrances
for vehicles may serve as required exits.

Garages with a fire area of 5000 square
feet or more per story shall be provided
with a sprinkler system.

CODE MANUAL STATE BUILDING CODE COMMISSION JUNE 1, 19564
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Soil Bearing Value 3

Soil Bearing Value, Determination

The requirements for the determination of soil
bearing values are to be in accordance with the
following data or with the ASA, Building Code
Requirements for Excavations and Foundations.
Where the bearing value of soil is determined by
field loading tests, and where other bearing values
are established by local practice and experience
or because of special conditions, soil bearing
values are not to exceed the following, on undis-
turbed soil:

3

by other method, so that the bearing material is
not disturbed or loosened, the full bearing value
of the unloosened material may be assumed.

Foundations on Laterally Supported Soil—
The presumptive unit bearing values given below
may be increased for load on soil where, because
of depth below ground level and permanent lateral
support of the bearing soil, greater bearing values
are justified. Such greater bearing values may be
used only with the approval of the enforcement
officer.

PRESUMPTIVE UNIT SOIL BEARING VALUES

Allowable bearing
Class Material value, tons per
square foot !

1 Massive crystalline bed rocks, such as granite, gneiss, trap rock,
etcisinsoundcondition. .. ... ... . i e i e 100
2 | Foliated rocks, such as schist and slate, in sound condition. . ........ 40

3 | Sedimentary rocks, such as hard shales, siltstones, or sandstones, in
sound condItION . . . v v v ittt i ittt i 15
4 | Exceptionally compacted gravelsor sands....................... 10
5 | Gravel; sand-gravel mixtures; compact.......................... 6
6 | Gravel, loose; coarse sand,compact . . ................ .. ciiunnn. 4

7 | Coarse sand, looge; sand-gravel mixtures, loose; fine sand, compact;
coarse sand, wet (confined) . . .. ........ ... ... i 3
8 | Fine sand, loose; fine sand, wet (confined) ........................ 2
I T 7 3 T3 P 4
10 | Medimmstiffclay..........ooiiiiiiiiiiiiiiiii i 2
11 [ Softclay.....covviinniireriiiii i i i 1
12 | Fill, organic material, orsilt................ ... ... ... ... ®

1 Presumptive bearing values apply to loading

at the surface or where permanent lateral sup-

port for the bearing soil is not provided.

2 Where, in the opinion of the enforcement
. officer, the bearing value is adequate for light

Modification of Bearing Value

Variation in Underlying Soils—Where the
bearing materials directly under a foundation
overlie strata having smaller allowable bearing
value, such smaller value may not be exceeded
at the top level of such strata. Computation of
the vertical pressure in the bearing materials at
any depth below a foundation is to be made on
the assumption that the load is spread uniformly
at an angle of 1 horizontal to 2 vertical.

Loosened Bearing Materials—Wherever bear-
ing material is loosened or disturbed by a flow
of water, the bearing value is to be reduced to the
allowable bearing value of the loosened material,
unless the loosened material is removed. Where
the flow of water is controlled by well points, or

CODE MANUAL
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frame structures, fill material, organic mate-
rial, and silt shall be deemed to be without
presumptive bearing value. The bearing value
of such material may be fixed on the basis of
tests or other satisfactory evidence.

Soil Bearing Load Test

Procedure—Tests are to be made and interpreted
so as to take into account all significant factors,
such as the presence of soft underlying strata,
variations in size of footings, and the compressi-
bility of the soils encountered. When there is sub-
stantial variation in size of proposed footings,
loading tests are to be made on several different
sized areas as a guide in determining the allow-
able bearing values for the various footing sizes.

Tests are to be made where surface water con-
ditions and ground water conditions are repre-
sentative of the bearing soil, and when the soil
tested is free from frost.

The test is to be made on leveled but otherwise
undisturbed portions of foundation bearing mate-
rial. Where tests are made materially below the
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4

ground level, any material immediately adjoin-
ing the test location is to be removed so as to
eliminate effect of surcharge or reinforcing.

The test assembly is to consist of a vertical tim-
ber or post, with or without braced timber footing,
resting upon the soil to be tested ‘and supporting
a platform on which the test loads are to be placed.
The exact area resting upon the soil is to be ascer-
tained, and may be not less than 1 square foot for
bearing materials of ¢lasses 1 to 4 inclusive as
indicated in the table entitled, “Presumptive Unit
Soil Bearing Values,” and not less than 4 square
feet for other bearing materials. The platform is
to be symmetrical in respect to the post, and as
close to the bearing soil as practicable. The post
is to be maintained in a vertical position by guys
or wedges. Load ‘may be any convenient material
which can be applied in the increments required,
such as cement or sand in bags, or pig iron or
steel in bars. In applying the load, precautions
are to be taken to prevent jar or movement of the
post. '

Settlement readings shall be taken at least once
every 24 hours at a point which shall remain un-
disturbed during the test, and the settlement shall
be plotted against time. The proposed allowable
load per square foot shall be applied and allowed
to remain undisturbed until there has been no
settlement for 24 hours. (For performance criteria
of soil bearing load test, see part 3 of the Code).

Soil Borings—Generally accepted standards of
acceptable combinations of hammer weight,
height of drop and size of spoon, for the number
of blows to penetrate one foot of soil, are as fol-
lows: 300-pound hammer, 18-inch drop, 2¥4-inch
spoon; 140-pound hammer, 30-inch drop, 2-inch
spoon.

As a guide to the method for evaluating the
allowable bearing value of the soil, the following
may be used, based on the spoon soil sample:

Number of Allowable
Type of soil blows to bearing value,

advance spoon tons per

one foot square foot
Up to 10 Upto 1
Clay 111030 Y to 2
More than 30 2to 4
Up to 15 Ug to 2
Sand 16 to 50 to 4
More than 50 4t010
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The allowable bearing value of a soil mixture
of sand and clay is to be determined from the
above table in- proportion to the ratio of sand
and clay.

Foundations

General—The requirements for foundations,
other than piles, are to be in accordance with the
following data, or with the ASA standard, Build-
ing Code Requirements for Excavations and Foun-
dations. The requirements for protection of ad-
joining property are also to be in accordance with

this ASA standard. -

Footings

Depth—In all cases, foundations are required to
extend to levels of suitable bearing material. Soil
bearing values are required to be in accordance

- with text entitled, “Soil Bearing Value, Determi-

nation.” On sloping ground, foundations are re-
quired to be of sufficient depth so that erosion of

- the surrounding ground surface will not permit

sliding, slippage, or tilting of foundations, and
must conform to the requirements in the illustra-
tion entitled, “Foundations in, or Adjacent to,
Sloping Ground: Stepped Footings.”

Where subject to frost action, the bottoms of
foundations are required to be not less than 3 feet
below the adjoining ground surface, except that
the enforcement officer may approve lesser foun-
dation depths for one-story accessory frame struc-
tures, such as garages and porches, which in his
opinion would not be adversely affected by frost
action. In localities where frost penetrates more
than 3 feet below the ground surface, the enforce-
ment officer may require that foundations subject
to frost action be placed at such greater depth as
he establishes from frost penetration records as
the safe minimum depth therefor.

Foundation Beds—All beds of foundations are
required to be level. Where foundations are sup-
ported at different levels or at different levels from
foundations of adjacent structures, the effect of
such differences in levels must be considered in
the design. Foundations may not be placed on
frozen bearing material.

Where Required—Footings are required under
all piers and foundation walls of hollow masonry
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Test Assembly for Bearing Materials of Classes 5 to 12

3 cribbing - Note: For required bearing area
- T T on bearing materials of classes 1
i " : . ‘ R to 4 see text entitled, “Soil Bearing
v 6" by8 = : Load Test,” on page 3, part 3.
' fe—— ¥ ——»
Y AN , '
point of AN loading
Z l bearing \&\' N platform
/ U
S N \
U (1] / N A " (1]
6" bys8" , , }' 6" by ‘8 ' center of plaie-] point of
l \ v % : I.l_-— N eq bearing
} R - AN ij: :l X * J |' R
i <—- \_\!'—.lr———.ﬁ > ]
o A : \/ '
11 % RN I
[ cribbing - \\

‘ N
two 12" by 12" by 2’0"
rough lumber size

N cribbino =
~ \Q \\\// =" steel-plate
< % one 12" by 12" by 2'-0"

rough lumber size

A%
4" by 8" 1. ]—cribbing
S IO I I D
PLAN Procedure—Apply loads in ac-
‘ cordance with the requirements of
— cribbing height text entitled, “Soil Bearing Load
determined by loading platform Test.” For the assembly illustrated,
field conditions ‘ the load per square foot on the
FTTT T TS I B soil equals one quarter of the load
L X | on the platform times Y/Z, plus
6" by 8" R cribbing approximately 500 pounds for the
B N N test assembly. Establish the bench
b mark before steel plate and the
" " " 6 x 8’s are placed in position, in
5 } %" steel plat :‘e ;.20"by |2h \t order to include the weight of the
A/ bench. mark on y &£+ ." oug \\ test assembly.
/ / four sides lumber size \
K of o 3 TR s - [N |
level of bottom of Ntwo 12" by 12" by 2'-0"
proposed foundation— rough lumber size
with fill, if any,
removed
SECTION
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3 Foundations

Foundations in, or Adjacent to, Sloping Ground:

Stepped Footings

min. 2 ft on rock ‘ Foundations Adjacent to Slep-
min. 3 t on soil—] F/‘:;"{';: i::;‘,w!l’\:?eom ing Ground—Where the ground

ground surface not to surface slopes downward above or

2N

encroach on prism of :::?::* o frost adjacent to a foundation, the hori-
WS . zontal distance from the top edge

AN > 30 degrees—soil of the foundation to the sloping

_____ H 60 degrees—roek surface is to be at least 2 feet for

L P ———— ) J rock and 3 feet for soil, and the

surface ' '1 3w sloping surface may not encroach

upon a prism of bearing material
under the foundation that makes
an angle with the horizontal of 60

distance between separate , e degrees for rock and 30 degrees for
footings not less than twice P soil and has a width three times the
footing width o [ P

FOOTINGS ADJACENT TO SLOPING GROUND

width of the foundation bearing
for rock and five times the width

. 7
min. 3 f }7 //’ of the foundation bearing for soil.

7

/ e Stepped Adjacent Separate
e not steeper than 11/, horizontal goot.mg: FStepfed ; C.ontmuous

J_J to 1 vertical, nor steeper than 3 ootings—~Xor loundations sup-

7 angle of repose of supporting soil ported on gravel, sand, or clay, or

‘ any combination of these, stepped

STEPPING OF ADJACENT FOOTINGS adjacent separate footings and

stepped continuous footings are to

where bearing shelves do not minimum length 2 ft be installed within the limitations

maintain shape, reinforce
footings with minimum of one
V/,-inch bar for each 8 inches

indicated on this page.

Exceptions—The limitations indi-

of footing width ™ —/_,— - cated on this page may be modified
; . — /// by the enforcement officer where
min. 3 ff-y'é' — —. . adequate permanent provision is
' - - verhtial conn ection of made for lateral support of the
—_ ————|_7"  sufficient thickness to ) _ Supp
e retain earth and support material supporting the founda-
E_'__} /// ' end of footing, minimum tion, or where tests or experience
g thickness 4 inches indicate that steeper angles of step-
- - - i fe. Where slope of fi
not steeper than 2 horizontal Ping are sale. Where slope ol hn-
to | vertical, nor steeper ished grade is not steeper than
than I/, angle of repose of 4 horizontal to 1 vertical, continu-
supporting soil ous footings may be sloped, paral-

lelling the finished grade. -
STEPPING OF CONTINUOUS FOOTINGS

CODE MANUAL STATE BUILDING CODE COMMISSION JUNE 1, 1954
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Foundations; Footings 3

units, under columns where column loads are
transmitted directly to bearing soil, and wherever
elsewhere required to distribute loads to bearing
soil. Footings are not required under piers and
foundation walls of concrete or solid masonry
units, where the area of the bottom of the pier or
wall is sufficient to transmit safely the load to
rock or bearing soil, provided a suitable mortar
bed is placed under the lowest course of masonry
units and any cored holes in the lower three
courses of masonry units are filled with mortar.

Design—Footings are required to be propor-
tioned and designed so as to distribute imposed
loads without substantial differential settlement
in accordance with the allowable unit bearing
values of the supporting soils, and without ex-
ceeding allowable stresses in the materials of the
footings. The full dead load, including the weight
of the footings, foundations, and overlying fill,
and the design live loads reduced as permitted by
part 3 of the Code, are required to be considered
in proportioning and designing footings. Where
footings cross pipe trenches or conduits or other-
wise lack stable support, they must be reinforced,
supported and proportioned so as to comply with
the design criteria of this section.

Materials—Footings are required to be of con-
crete having a minimum compressive strength at
28 days of 2000 psi; or of solid masonry units
laid in type A-1, A-2, or B mortar or grout and
with any cored holes filled with mortar or grout.
Footings under columns and posts are to be of
plain or reinforced concrete. Concrete, mortar, and
other materials are to conform to the standards
entitled, “Masonry Construction,” part 3, page 16,
and “Reinforced Concrete,” part 3, page 37.

Concrete Footings

Plain Concrete Footings: Depth of plain con-
crete footings bearing on soil may be not less than
6 inches. The projection of plain concrete foot-
ings beyond the line of a foundation wall, pier,
chimney, or similar structural element may not
exceed one half the footing depth unless rein-
forcement, to resist bending and shear, is pro-

vided.

Reinforced Concrete Footings: A minimum
of 6 inches of concrete is required above the re-
inforcement except that lesser distance above re-
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inforcement may be provided where reinforced
sections of footings span over pipes or conduits,
and the reinforcement is to be located not less
than 3 inches from soil abutting the footing.

Pouring: Unless otherwise approved by the en-
forcement officer, under specified conditions of
approval, concrete footings may not be placed in
or under water. In no case may water flow through
newly placed concrete, unless a tremie is used for
the placing of concrete.

When resting on soil, footings under steel
grillage beams or under steel billets are to be of
plain or reinforced concrete of 8-inch minimum
thickness and designed for the upward acting soil
pressure. The beams are to have permanent
spacers or diaphragms between them and beams
and billets are to be encased in 4-inch minimum
of concrete, with the spaces between beams com-
pletely filled with concrete or a grout of 1 part
Portland cement to 2 parts sand, by volume.

Pile cap footings under grillages or billets are
to be of plain or reinforced concrete with the bot-
tom a minimum of 4 inches below and with the
top a minimum of 12 inches above the tops of
piles; and where piles or parts of piles are not
overlapped by a grillage or billet above, they are
to be designed for such upward loads.

Any bending moment due to eccentricity which
exists between a column and its footing is to be
either taken by a grillage or concrete beam con-
nected to an adjacent footing and designed for
the eccentric load, or the footing is to be com-
bined with that of an adjacent column or columns
so that the center of gravity of the combined foot-
ing is in vertical line with the center of gravity of
the sum of supported column dead loads and im-
posed loads reduced as permitted in part 3 of the
Code.

Where the pressure on soil due to wind is less
than one third of that due to dead load and live
load reduced as permitted in part 3 of the Code,
such pressure due to wind may be ignored; where
it is more than one third, the permissible soil
pressure may be increased by one third.

Unit Masonry Footings

Footings of unit masonry are required to have a
depth at least twice their projection beyond foun-
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3 Foundations; Footings; Piles; Piers and Posts

dation walls, piers, chimneys, or similar structural
elements. Maximum offsets for such footings,
when of brickwork, are required to be 1% inches
for one course of brickwork and 3 inches for two
courses of brickwork; for other unit masonry the
offset is required to be 6 inches or less horizontal
to 12 inches vertical. Footings of unit masonry
are required to be securely bonded together by
alternate stretcher and header courses and are to
rest upon full beds of mortar. In multiple dwell-
ings over 35 feet in height, footings of unit
masonry are not to be used.

Protection Against Freezing

Footings are required to be protected from freez-
ing until the concrete or mortar of the footings
has thoroughly set. When normal Portland cement
is used, such protection is to be maintained for at
least two days after placing. When approved high
early strength Portland cement is used, such pro-
tection is to be maintained for at least one day
after placing.

Piles

The requirements for piles are to be in accordance
with ASA, Building Code Requirements for Exca-
vations and Foundations, and as modified herein.

When piles in a pile group support their load
by soil friction, the supporting value for each pile
in the group is to be multiplied by a factor equal
to 1 minus 14 times (number of piles in group
minus 1), but which need not be less than 0.7
when more than five piles are in the group.

Composite Piles: The allowable stress and the
maximum load permitted on the weakest material
of the pile, is to govern the load on the pile.

Piles which protrude above the soil level are to
be considered fixed at a point 5 feet below the
soil level, and designed for bending stresses due
to lateral loads, as well as for vertical loads.

Piles in a pile group are to be driven from the
center of the group outward.

Every pile is to be braced in two horizontal
directions by the pile cap, to at least two other
piles in the same footing, or by ties to adjacent
footings, with the included angle at any pile to
the two bracing piles or footings to be not less
than 45 degrees and not more than 90 degrees.
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Such ties are to have a minimum dimension of
140 of the clear span but not less than 8 inches,
reinforced as a column with between 2 per cent
and 4 per cent of longitudinal steel and 1/4-inch
minimum ties spaced not more than 12 inches
apart. The length of embedment of the longitudi-
nal bars into the pile caps is to be sufficient to
develop the strength of the bars in tension, and
the bars are to have 3-inch minimum cover.

Where the load on piles due to wind is less than
one third of that due to dead load and live load
reduced as permitted in the Code, (see illustra-
tion entitled, “Reduction of Uniform Live Loads
for Vertical Structural Elements,” part 3, page
38), such load due to wind may be ignored; where
it is more than one third, the capacity of the pile
may be increased by one third.

Foundation Piers and Posts

Buildings may be supported on piers or posts,
provided that:

a—When extending above grade line, piers
and posts are anchored and braced at the top by
suitable beams, which may also support the super-
structure. When supporting masonry, such beams
are to be of reinforced concrete or structural steel.

b—Piers of hollow masonry units are suitably
capped with not less than 6 inches of solid masonry
units or of concrete.

c—The aboveground height of piers does not
exceed limits set forth in the text entitled, “Piers,”
part 3, page 26, and mortar is of type A-1, A-2,
or B, as described in text entitled, “Mortar Pro-
portions by Volume,” part 3, page 16. Any portion
of such pier which is not laterally supported by
soil is to be included in the aboveground height
of the pier.

d—The anchorage of superstructure to founda-
tion piers or posts is sufficient to safely resist
uplift, and the piers or posts have sufficient cross-
sectional area, or are reinforced, to resist tension
and bending due to wind loads.

e—Above-grade steel pipes, unfilled or filled
with concrete having a minimum compressive
strength at 28 days of 2000 psi, have adequate
column strength, and have top and bottom plates
securely attached to the pipe, with bottom plate
secure to the concrete footing. The steel pipe is
to conform to the requirements of either ASTM,

JUNE 1, 1954



Central Library of Rochester and Monroe County - Business Division

Foundations—Piers, Posts, Walls; 3
Protection Against Ground Water

Standard Specifications for Welded and Seamless
Steel Pipe or ASTM, Standard Specifications for
Welded Wrought Iron Pipe.

f—Wood post stresses do not exceed the allow-
able stresses for the specie and grade of lumber
used, and decay-resistant or treated wood is used.
(See tables entitled, “Working Stresses for Stress-
Grade Lumber,” part 3, pages 44 to 47, and text
entitled, “Wood Naturally Resistant to Termites,”
part 3, page 14, and “Below Grade Wood Posts,”
part 3, page 62).

g—For pier-supported buildings without base-
ment or cellar the space between piers may be
left open. Masonry curtain walls may be used to
close the space between the piers, up to the first
floor level, provided the provisions of the text
entitled, “Crawl Spaces,” part 3, page 10, are com-
plied with; such curtain walls may not be less
than 3% inches actual thickness and must be
ground supported on suitable footings at the level
of the bottoms of the foundation piers, or must
be supported on suitable corrosion-resistive non-
combustible construction located either above the
finished grade, or if embedded, below the level
of frost penetration.

Foundation Walls

General—Foundation walls are required to con-
form to applicable provisions included in the text
entitled, “Masonry Construction,” part 3, page 16.
Where single forms are used, concrete may not be
poured against frozen ground. Single forms may
be used when in the opinion of the local enforce-
ment officer the soil will permit sharp cut and
stable earth banks.

Pilasters—In 6-Inch Concrete Foundation
Walls: Pilasters, cast integrally with the walls
and not less than 12 inches wide and 2 inches
thick, are required to be provided where girders
frame into 6-inch concrete walls.

Pilasters—In 8-Inch Masonry Foundation
Walls: Pilasters of solid masonry units, or of
hollow masonry units filled with mortar or con-
crete, well bonded into the wall and not less than
12 inches wide and 4 inches thick, are required
to be provided where girders, whose clear span
exceeds 12 feet, frame into 8-inch masonry walls
of dwellings two or more stories in height.
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Protection Against Ground Water

Variables to be Considered—The extent of
protection against penetration of ground water
into basements, cellars, and habitable spaces de-
pends upon many variables which can be deter-
mined only locally, and sometimes only at the
building site. Such variables include:

a—The contour of the ground surface and the
extent to which water is directed by it against
below-grade construction.

b—The character of the subsoil and the extent
to which natural drainage of the subsoil carries
away ground water before it accumulates against
below-grade construction.

c—The ground water level.

d—Provisions made to remove ground water
from the area adjacent to below-grade construc-
tion.

e—The character of below-grade construction;
whether it is permeable, water resistant, or water-
proof.

It is, therefore, impractical to establish hard
and fast rules for required protection against
penetration of ground water. Acceptability of pro-
posed construction to meet Code requirements is
largely a matter for determination by the en-
forcement officer on the basis of local conditions.

Penetration of Ground Water

The Code requires that ground water not pene-
trate into habitable spaces, basements, and cellars.
This applies only to type of flow commonly known
as “leakage,” and does not apply to moisture due
to condensation, which results from a combination
of humidity and temperature, and not from inflow.
It does not apply to moderate amounts of surface
moisture due to capillarity of the construction.
Both condensation and moisture from capillarity
are undesirable, but normally do not affect struc-
tural safety.

Hydrostatic Pressure

Water which accumulates against below-ground
structures creates hydrostatic pressure directly
proportionate to the height to which water collects
above the level of the structure; and the pressure
is uniformly distributed against all parts in con-
tact with, and below the level of the surface of,
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the water. For each foot of height, the imposed
pressure is 6214 psf. If the water level rises 3 feet
above a basement floor, the upward pressure on
the floor is 18714 psf. This is far more than the
weight of the usual 4-inch thick concrete floor
(weight approximately 45 psf). Corresponding
lateral pressure is exerted wherever ground water
collects against foundation walls, the pressure
varying with the height of the water above the
level under consideration.

Wherever foundations, or basement or cellar
floors, are subject to hydrostatic pressure, the af-
fected structural elements are required to be de-
signed to resist safely such pressure. Wherever
the weight of a basement or cellar floor, or the
inherent lateral stability of a foundation wall, is
insufficient to resist such pressure, it is to be rein-
forced and restrained so that the construction will
not be overstressed.

Ground Water Drainage

Where practicable, ground water is to be removed
preferably by subsoil drains before it can accumu-
late and create hydrostatic pressure, or flow into
basements or cellars. A customary method is by
footing drains, which should be backfilled with
coarse fill.

In some cases, in lieu of footing drains, subsoil
drains are installed underneath basement or cellar
floor construction. Subsoil drains may not be in-
stalled where there is no suitable method for dis-
posing of water drained off by them.

Dampproofing

Where conditions are such that water will not
exert pressure against the floors and walls of the
structure, but moisture exists in the soil in such
quantity as would pass through the walls and
floors, they are to be dampproofed.

Waterproofing

Where conditions are such that water will exert
pressure against floors and walls, they are to be
rendered waterproof by the integral method or
by the application of waterproofing coatings to the
surfaces of floors and walls.

Concrete Slabs on Soil

In dwellings, concrete slabs on soil at grade
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should be constructed in accordance with the il-
lustrations entitled, “Slab on Ground Construe-
tion—Floating Slab Foundation,” and “Slab on
Ground Construction—Perimeter Wall Founda-
tion,” part 3, pages 12 and 13. Concrete is to
conform to the requirements in text entitled, “Con-
crete,” part 3, page 16. Concrete reinforcement,
when of welded wire fabric, is to conform to the
requirements of ASTM, Standard Specifications
for Welded Steel Wire Fabric for Concrete Rein-
forcement, and is to consist of a minimum of 20
pounds for every 100 square feet, distributed
equally in both directions, and lapped a minimum
of 6 inches at all edges; when of plain or deformed
bars, reinforcement is to conform to the require-
ments of ASTM, Standard Specifications for
Billet Steel Bars for Reinforced Concrete, struc-
tural grade or better, and for the slab, is to con-
sist of a minimum of 30 pounds for every 100
square feet, distributed equally in both directions,
with bars lapped a minimum of 40 bar diameters.
Moisture barrier is to be either membrane water-
proofing or roofing felt of 35-pound minimum
quality per 108 square feet asphalt or coal tar
pitch impregnated, lapped 6 inches at all edges.

In dwellings, slabs on soil below grade subject
to ground-water accumulation should be water-
proofed in accordance with the illustration en-
titled, “Foundation Dampproofing and Water-
proofing,” part 3, page 11, and reinforced where
hydrostatic pressure exists.

Crawl Spaces

In buildings or parts of buildings without base-
ments or cellars, with first floors constructed of
either wood or metal framing, an air space not
less than 18 inches in height is required to be pro-
vided below the bottom of the floor framing, and
access to the crawl space for the inspection of
deterioration is to be provided.

Where subject to water accumulation, the
ground area within the air space is to be drained.

For other means of condensation control of
crawl spaces, see illustration entitled, “Condensa-
tion Control in Buildings—Crawl Spaces,” part
3, page 93, or recommendations contained in
HHFA, Condensation Control in Dwelling Con-

struction.
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Foundation Dampproofing and Waterproofing

foundation wall

1" Portland cement mortar

~waterproof felt, or straw
or hay, or building paper

gravel or crushed stone,
preferably |-inch minimum

interior coat of |" Portland
cement mortar instead of
exterior coat

o
!
i
|
I
_ |
: )
T
: |
i !
4 !
R 1
| |
i o1
4 !
M p—
J‘ l\
2
A @/( . -

footing drain

DAMPPROOFING

foundation wall

d membrane waterproofing
grade_, —v I " protected by |" cement or
We;‘, e | 1" wallboard or 4" brick

> S R R
AR I powdered iron mixture may be
] ' substituted for membrane
o / waterproofing on wall and floor
A if discoloration is not
“ I objectionable
p ;
4 I
) : /——concrefe floor slab
: o __membrane waterproofing
NG "’;4 S
e a e e leveling bed, minimum | inch
. N LA ! “l;f‘/’“‘!’!’/;/ : " "
> I ‘: ,"'A_ ;/ 4 4" to &" coarse fill

WATERPROOFING

Footing drains of clay tile or
concrete, 4 inches to 6 inches in di-
ameter, are to be installed wherever
water may accumulate against cel-
lar or basement walls and floors,
or flow into cellars or basements,
or create hydrostatic pressure.
Drains are to be laid with open
joints, and protected at the top
with building paper. Drains are
then to be covered with not less
than 12 inches of gravel or other
porous material, preferably 1-inch
minimum size. Drains are to be
connected to tight joint pipe or tile
leading to a dry well or sewer or
other outlet.

building paper

/4-inch open joint

Leveling bed is to be of concrete
and may be of lightweight aggre-
gate.
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Slab-on-Ground Construction: Floating Slab Foundation

flashing - wood frame construction

asbestos perimeter heating duct, if used

cement concrete slab

board ; \- Y_s{‘eel reinforcement

|8“ min. 3 T L T T T w e

4" min.

grade 4" min.
" moisture

6" I 7 R barrier

min. AT <o .

KA compacted, uniformly
rigid S graded gravel fill or
insula-  / [ crushed stone
tion, R2 4" min., 6" mox.

/2" round

bars, 26" R 2 insulation spaced 2" apart ot 24"
o.c., through centers to form concrete keys

concrete Y—slab reinforcement

keys R ...;:‘:‘. '.-. RIS

7% U m!_um. 4

min.” : £

" round § moisture
bars barrier

6" min.
other notes and dimensions

not shown, same as in
drawing above

any bearing partition 7 reinforced
. concrete slab
or masonry nonbearing o
partition . v isture
I arrier
= 4" min.
4" min.
compacted, S 4:: min.,
uniformly graded . 6" max.
crushed stone ‘ | in.

or gravel fill—’

CODE MANUAL

STATE BUILDING CODE COMMISSION

Constructions illustrated are for
wood frame buildings with heights
of 12-foot maximum from floor to
eave and 20-foot maximum from
floor to gable peak.

For concrete and concrete rein-
forcement requirements, see text
entitled, “Concrete,” part 3, page
16, and “Reinforced Concrete,”
part 3, page 37.

For anchorage of wood sill to
foundation, see illustration entitled,
“Anchors and Nailing for Exterior
Stud Walls,” part 3, page 67.

Protection Against Frost Ac-
tion—The adjoining ground is to
slope away from the foundation in
all directions, and the underlying
soil should preferably be sand or
gravel to reduce to a minimum
heaving due to frost action. Silty
sand or clay soil should be avoided.
For perimeter wall foundation,
bottom of footing is to be below
frost line. If necessary, footing
drains or other means that would
reduce height of water table below
the slab may be installed. For foot-
ing drains see illustration entitled,
“Foundation Dampproofing and
Waterproofing,” part 3, page 11.

For additional requirements, see

text entitled, “Concrete Slabs on
Soil,” part 3, page 10.
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Slab-on-Ground Construction: Perimeter Wall

wood frame
or masonry
exterior

Y N

| inch

Foundation
insulation reinforced
RZZ A‘Rl—? /— concrete slab

—

. 7
A A4

o [
» X

) o T X "é) 4'. min.
i
ool -8 ming 4" min,

/ ;
footing drain,

if used

moisture barrier

compacted, uniformly
graded gravel fill or
crushed stone

bottom of footing
below frost line

A insulation
R2—7 RI— _,—-J———~—slab
= =T moisture
; o F i v
RECTARS N
o B arrier
R AT S oA KRN
5 o g fill
10" min.
1'-8" min.

insulation

———slab

j
-} H

moisture
barrier
fill
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; insulation slab
isture

SN E Kot ror'::er

fill

6" minimum

Insulation—In dwellings, insulation is
to be of the rigid type and the follow-
ing materials and minimum thicknesses
are acceptable:

Cellular glass enclosing sealed-in gas:
dipped, after cutting to size, in roofing
pitch or asphalt; 2 inches thick for R1
and R2. Use wire ties for attaching to
masonry in a vertical position.

Glass fibers with plastic binder:
dipped, after cutting to size, in roofing
pitch or asphalt; 34 inch thick for Rl
and R2.

Cane or wood fiberboards: dipped,
after cutting to size, in roofing pitch or
asphalt to form heavy coat; 1% inch
thick for R1, 284, inch for R2.

Hard cellular rubber enclosing sealed-
in gas: % inch thick for R1 and R2.
For attaching to masonry in a vertical
position, coat with asphalt or pitch or
use cement keys or metal ties.

(See also text entitled, “Concrete Slabs
on Soil,” part 3, page 10).
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Protection Against Termites

General—Wood structural material and assem-.

blies attacked by termites may become structurally
unsound. In localities where such insects are
known to exist, suitable protection against in-
festation and destruction is to be provided.

Drainage: The site of the building should be
well drained. Moist soil conditions are favorable
to termites.

Foundations: Foundation walls should be with-
out voids through which termites can travel.
Poured concrete is the most satisfactory, as long
as no cracks develop. Block or brick walls or
piers should have all joints well filled with mortar,
and should be capped with a continuous slab of
reinforced concrete, 6 inches thick. Walls con-
taining voids should be plastered down to the
footings with cement mortar.

Wood and Paper Refuse: All wood and paper
scraps, _ond concrete forms, wood spreaders in
concrete walls, and stumps under or adjacent to
buildings and accessible to termites, should be
removed.

Inspection by Owner: Periodic inspections will
reveal termite infestation before damage has
been done. Provisions should be made to facilitate
such inspection, especially in locations where
major structural members are accessible to ter-
mites. Spaces under porches should be inspected
regularly.

Required Protection—Major structural mem-
bers, such as wood sills and wood girders, are to
‘be not less than 6 inches above the outside ground
surface, and not less than 18 inches above an in-
side ground surface, such as the ground surface
of a crawl space.

Members to be Protected: Protection is to be
provided to wood sills, girders, and joists above
crawl spaces, and to wood sills which are less
than 18 inches above a ground surface; also to
wood sills which are in locations accessible to
termite shelter tubes, where such tubes cannot
be observed readily. Wood sills accessible from
ground surface under porches are to be protected.

Acceptable Forms of Protection—Where re-
quired, one of the following forms of protection
is to be provided: poisoning of the adjoining soil;
use of wood inherently termite resistant; use of
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. wood treated to be termite resistant; or use of

properly installed metal termite shields.

Soil Poisoning: Soil poisons give protection for
five years or more. Acceptable soil poisons are:
sodium arsenite, coal-tar creosote, trichloroben-
zene, orthodichlorobenzene, pentachlorophenol,
Dosage for deep foundations is to be 1 gallon
of chemical per linear foot of trench, _and, for
shallow foundations, 14 gallon of chemical per
linear foot of trench, or dosage equivalent to 2
gallons of chemical per 5 cubic feet of soil. Ap-
plication of soil poisons is to be in accordance
with recommendations contained in ARA, Pre:
venting Damage to Buildings by Subterranean
Termites, and Their Control.

It should be noted that sodium arsenite is ex-
tremely poisonous, and that the other chemicals
are irritant to the skin. They are also injurious to
plants. Chemicals that have strong odors should
not be used where food is stored, or in basement
apartments, cellars, or other places where there
is poor ventilation. They should not be used near
a well or other exposed source of drinking water
as once the chemicals reach it, the water will ab-
sorb their odors and may become unfit for use
for a long time. Open packages or containers of
soil poisons should not be stored where children
or pets can get to them. Soil poisons dissolved
in flammable liquids are fire hazardous. Care
should be taken to avoid open flames or electric
sparks when applying flammable soil poisons,
such as mixtures containing fuel oil, in poorly
ventilated spaces.

Woods Naturally Resistant to Termites—
Woods naturally resistant to termites include the
heartwood of foundation-grade redwood, tide-
water-red cypress, very pitchy (lightwood) long-
leaf pine, and western red cedar.

Treated Wood—Treated wood, to be acceptable,
is required to be pressure impregnated with wood
preservative, as specified for wood not in con-
tact with the ground nor in water, in FS, Wood
Preservatives; Recommended Treating Practice.

Metal Termite Shields—Metal termite shields
are to be installed in accordance with the illustra-
tion entitled, “Termite Shields,” part 3, page 15,
and as recommended in ARA, Preventing Dam-

age to Buildings by Subterranean Termites, and
Their Control.
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Termite Shields

continuous metal shield” Purpose—To prevent termite shel-
with all joints sealed ter tubes from making contact with
wood structural members.

min. !/5-inch min, 6"

| projection in 1 - Acceptable Materials—Copper,
basemenf_s__:ir e i! Py hard temper, minimum 12 ounce;
or cellars . .'4_ e galvanized sheet iron or steel, min-

imum 26 gage, with heavy zinc
coating; tin plate; iron or steel
with minimum 40-pound block tin
coating and with protective paint
AT WOOD SILLS AT POSTS IN CELLARS on both sides. Copper, minimum

OR BASEMENTS 3 ounce, combined with building
paper or other suitable reinforc-
ing, used where projection is 14
inch or less.

T 2T min. 6"

not less than 2-inch
clearance between pipes
and wall shields and
between pipe shields

~

Installation—All seams to be
locked and soldered or otherwise
sealed for their entire length. Holes
for sill bolts or other purposes to
be sealed with suitable material,
such as coal-tar pitch, or metal.

min. I/4-inch
projection
’\ o sl min, 8"
Al min. 31/

5]
|

Projection—Where not easily ac-
cessible to inspection, including all

e - crawl spaces, minimum 314 inches;
WVIRNFRENCINT 2N ’J'a ey AT POSTS IN accessible at outside surfaces of
AT PIPES IN CRAWL SPACES CRAWL SPACES foundation walls, minimum 1}
inch; in basements and cellars,
minimum 14 inch.

Minimum Height of Wood
Structural Members Above
Ground—Accessible outside sur-
faces, minimum 6 inches; other-
wise minimum 18 inches. In crawl
spaces, minimum 18 inches. At
wood posts in basements or cellars,
minimum 6 inches.

girder

T min. 3!/3-inch
/ projection in
crawl spaces; ~
I/2-inch projection
in basements
and cellars

AT GIRDERS DETAIL
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Masonry Construction

The requirements for masonry construction are
to be in accordance with the following data or with
the ASA, Building Code Requirements for Ma-
sonry. Unless otherwise indicated in this Manual,
masonry materials are required to conform to
generally accepted standards.

Standard specifications and conditions of use
of various materials comprising masonry units
and cementitious materials are indicated in the
tables in part 3, pages 20 and 21.

Materials in Combination

General—Materials used in masonry are required
to be of good quality conforming to generally
accepted practice, and must be durable under the
conditions of use. Materials exposed to the weather
or to the action of soil are required to be resistant
thereto.

Materials are accepted which meet the appli-
cable requirements of the standards specified in
the text entitled, “Masonry Construction.”

Secondhand materials may be used only when
they conform to the requirements of those stand-
ards and have been thoroughly cleaned.

Nominal Dimensions—Except as otherwise in-
dicated, dimensions of masonry and masonry
units given in this standard are nominal dimen-
sions which may vary from actual dimensions up
to 14 inch.

Cement—Cement used in concrete is required to
be Portland cement except as noted in the text
entitled, “Reinforced Concrete,” part 3, page 37.
Cement used in mortar is to be as required below
under heading, “Mortar.”

Water—Water is required to be clean and free
from injurious amounts of oils, acids, alkalis,
organic materials, or other deleterious substances.

Concrete—Concrete is required to have a mini-
mum compressive strength at 28 days of 2000 psi
and shall be either controlled concrete or average
concrete. Average concrete is required to be in
the proportions of 1 part Portland cement to not
more than 6 parts of combined separate volumes
of fine and coarse aggregate, and not more than
TV, gallons of water per bag of 94 pounds of
cement. Surface water carried by the aggregate
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must be subtracted from the quantity of water
specified. Where mixes other than that specified
in the preceding paragraph are used, the enforce-
ment officer is to require acceptable proof that
concrete having a minimum compressive strength
at 28 days of 2000 psi is being used.

Mortar—Mortar is to be classified in accordance
with the following, based on information con-
tained in ASTM, Tentative Specifications for
Mortar for Unit Masonry :

Mortar Proportions by Volume: Aggregate
measured in a damp and loose condition is re-
quired to be at least 21/ times but not more than
3 times the sum of the volume of the cementitious
materials, including lime, for the following types
of mortar:

Type A-1: 1 part Portland cement to 1/ part
(minimum and maximum) hydrated lime or lime
putty.

Type A-2: 1 part Portland cement to more
than 1/ and not more than 1% part hydrated lime
or lime putty.

Type B: 1 part Portland cement to more than
14 and not more than 114 parts hydrated lime
or lime putty; or 1 part cement meeting specifica-
tions for type II ASTM, Standard Specifications
for Masonry Cement.

Type C: 1 part Portland cement to more than
114 and not more than 214 parts hydrated lime
or lime putty; or 1 part cement meeting specifica-
tions for type 1 ASTM, Standard Specifications
for Masonry Cement.

Type D: 1 part Portland cement to more than
2V, and not more than 4 parts hydrated lime or
lime putty.

The commonly used 1:3 cement mortar, with
admixture of only sufficient lime or other plasti-
cizing agent approved by the enforcement officer
for workability, would be a type A-1, or a type
A-2mortar, depending upon the quantity of added
lime. A 1:14:3 mix would be a type A-1 mortar,
and a 1:1%:4 mix a type A-2 mortar. The fre-
quently used 1:1:6 mix is a type B mortar.

Mortar of other ingredients or proportions
proposed for use under this standard is required
to be classified according to strength and is to
have a flow after suction for 1 minute of not less
than 70 per cent of that immediately before suc-
tion. Laboratory tests for flow after suction are
required to be made with  (Continued on page 21)
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6-inch Unit Masonry Foundation Walls for Houses
with Crawl Spaces

T 6-inch unit masonry foundation
/}\ walls may be used under the con-
gable peak ditions illustrated, provided that

the spans of joists are such that
the allowable masonry stresses in-
dicated in the table entitled, “Al-
lowable Stresses for Masonry Bear-
ing Walls,” part 3, page 23, are not
exceeded. For protection of crawl
spaces against ground water see

. text entitled, “Crawl Spaces,” part
$—maximum

20 feet 3, page 10.

[—eave line

L maximum Footings need not be required
12 feet where the area of the bottom of
wall is sufficient to transmit safely
the load to rock or bearing soil,
provided a suitable mortar bed is
placed under the lowest course of
hollow masonry units and all cored
holes in the lower three courses of
hollow masonry units are filled
with mortar.

1
$s

rﬁmsh floor line

wood frame construction

4
S crawl space

== }——minimum |'-6" Sill is to bear on a minimum 4-
’%@ﬁ h

o inch top course of solid masonry

= " units whose core holes are com-
= VR E SR letely filled with mortar. Finished

7 " = grade may be not more than 1 foot
. above or below the level of the

=i ground in the crawl space.
*—l——l—————b-inch masonry units

2-inch minimum mortar bed
for hollow masonry units

below frost line
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6-Inch and 8-Inch Foundation Walls

_7\

4 *—max. 20 ft
L—max, 23 ft - max. 12 ft
max. 17 ft grade T ‘
basement or max.”} ] basement or
414 _ cellar floor + _
—_— [earcs 1 ’

BUILDINGS WITH 6-INCH WOOD FRAMED OR LIGHT
MASONRY WALLS METAL FRAMED BUILDINGS

6-INCH CONCRETE FOUNDATION WALLS

———
flat roof N\ o
gable roof 22
b—-max. _ﬁ ;__
35 ft ' 7
b rade 7 grade
v I basement or f
/ max. cellar floor ; max.
basement or | » / g 5 ft | ]} 4 ft
cellar floor § g L=
o — A L ¢
SOLID HOLLOW‘
MAXIMUM TOTAL HEIGHT MASONRY MASONRY
OF 8-INCH WALLS UNITS UNITS
8-INCH FOUNDATION WALLS
7 10 in. 7 N

A bottom of floor 10 in. 1
' % joists not lower
i than top of corbel
7 17
solid bearing
/ /— corbel, 2-inch
R max. projection

N

platform
frame

NNNNNVR

=

N

-solid bearing
e T =
MASONRY VENEER MASONRY-BONDED

ON FRAME HOLLOW OR CAVITY WALL

Corbeling shall be done with solid units resting on solid units. Top corbel
courses shall be header courses of headers not less than 6 inches long.

Individual corbels shall project not more than one third the height of the
corbel unit.

FOUNDATION WALLS LESS IN THICKNESS
THAN WALLS SUPPORTED

(For supported walls not exceeding in height 9 feet to eave line and 15
foot to gable peak).

- J
4

—
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General—Foundation walls are to be of
sufficient strength to resist safely lateral
pressures from adjacent earth and to sup-
port their vertical loads. Foundation
walls which are also retaining walls are
not to be of hollow wall or cavity wall
construction. Foundation walls of rubble
stone are to be at least 6 inches thicker
than when of solid masonry units,

6-inch concrete foundation walls may
be used to support 6-inch exterior ma-
sonry walls where total height of foun-
dation wall and wall supported does not
exceed 17 feet to the eave line and 23
feet to the gable peak; also may be used
to support wood framed or light metal
framed exterior walls not exceeding in
height 12 feet to the eave line and 20
feet to the gable peak. At basements or
cellars, the maximum depth below the
adjacent grade level of 6-inch concrete
foundation walls is to be 4 feet. The con-
crete is to be vibrated or rodded imme-
diately after placing, to eliminate air
pockets and honeycombing.

8-inch foundation walls may be used
to a depth not more than 5 feet below
adjacent grade level when of solid ma-
sonry units; and to a depth not more
than 4 feet below adjacent grade level
when of hollow masonry units; provided
that the total height of foundation wall
and the wall supported does not exceed
35 feet. The depths of 4 feet and 5 feet
may be increased to 6 feet with the ap-
proval of the enforcement officer when
he is satisfied that soil conditions war-
rant such increase. Also see illustration
entitled, “8-Inch and 10-Inch Foundation
Walls,” part 3, page 19.

Thickness in Relation to Wall Sup-
ported—Foundation walls may be not
less in thickness than walls supported,
except that 10-inch, nominal, cavity walls
and masonry veneered frame walls, not
exceeding in height 9 feet to the eave
line and 15 feet to the gable peak, may be
supported on 8-inch foundation walls
when acceptable provisions are made by
corbeling or otherwise to support parts
projecting beyond foundation walls,

Mortar—The permitted heights, and the
depths below adjacent grade level, illus-
trated on this page, apply to masonry
laid in mortars prescribed in this stand-
ard.
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8-Inch and 10-Inch Foundation Walls

flat gable reinforcement— General—Foundation walls are to be of
roof -1 roof minimum % in. sufficient strength to resist safely lateral
diameter; maximum pressures from adjacent earth, and to
support their vertical loads. Foundation
walls which are also retaining walls are
not to be of hollow wall or cavity wall
construction. Foundation walls of rubble
stone are to be at least 6 inches thicker
y : i than when of solid masonry units,
+ '_ l Mortar—The permitted heights, and the
% | solid brick |5 depths below adjacent grade level, illus-
4 maximum | | reinforced | trated on this page, apply to masonry
I
|

2 ft on centers

) maximum | T grade

2 7 feet masonry laid in mortars prescribed in this stand-
% y. ' 1 1 £ ard.

2
et L 1

' Thickness in Relation to Wall Sup-
ported—Foundation walls may be not
less in thickness than walls supported,
except that 10-inch nominal cavity walls

8-INCH PLAIN CONCRETE OR REINFORCED and masonry-veneered frame walls, not

SOLID BRICK MASONRY FOUNDATION WALLS exceeding in height 9 feet to the eave line
and 15 feet to the gable peak, may be
supported on 8-inch foundation walls
when acceptable provisions are made by
corbeling or otherwise to support parts
projecting beyond foundation walls, as
indicated in the illustration entitled,

[V U “6-Inch and 8-Inch Foundation Walls,”

part 3, page 18.

8-inch foundation walls may be used
to a depth not more than 7 feet below
adjacent grade level when of solid brick
masonry reinforced with at least one
— 8%.inch round deformed bar, continuous

7 grade rade from footing to top of foundation wall,

7 — 9 3 for each 2 feet of length of the wall, or
. when of plain concrete; provided that
p~-maximum the total height of the foundation wall

7 feet = and the wall supported does not exceed
basement ['f basement 35 feet.

llar maximum or cellar
or cella 6 feet—4 10-inch foundation walls may be used
floor— :

i _J _ _ﬂfor_.m — to a depth not more than 7 feet below
) CERG | . XY adjacent grade level when of solid ma-
sonry units; and to a depth of not more

10-INCH FOUNDATION 10-INCH FOUNDATION than 6 feet below adjacent grade level
WALLS OF SOLID WALLS OF HOLLOW when of hollow masonry units.
MASONRY UNITS MASONRY UNITS

NN

L

-~
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MASONRY UNITS

Materials

Standard Specifications

Conditions of use

Brick and other solid clay

or shale masonry units

ASTM, Standard Specifica-
tions for Building Brick
(Solid Masonry Units from
Clay or Shale)

In contact with soil and subject to frost action, units must
conform to requirements of grade SW brick as referred to in
the ASTM standards; where subject to action of weather,
or in contact with soil but not subject to frost action, units
must conform to the requirements of grade MW brick in
the ASTM standards; where not subject to action of
weather or frost action, and not in contact with soil, units

Sand-lime brick ASTM, Standard Specifica- | must conform to the requirements of grade NW brick in
tions for Sand-Lime Build- | the ASTM standards, except that grade MW brick having
ing Brick a satisfactory local record of resistance to frost action when

in contact with soil may be used where grade SW brick is
required.

Concrete brick ASTM, Standard Specifica-
tions for Concrete Building
Brick
ASTM, Standard Specifica-
tions for Structural Clay | Subject to action of weather or soil
Load-Bearing Wall Tile,
grade LBX

Structural clay tile: ASTM, Standard Specifica-

Hollow clay or shale

masonry units

tions for Structural Clay
Load-Bearing Wall Tile,
grade LB or grade LBX

Load-bearing, not subject to action of weather or soil

ASTM, Standard Specifica-
tions for Structural Clay
Non-Load-Bearing Tile

Non-load-bearing, not subject to action of weather or soil

Concrete masonry units

ASTM, Standard Specifica-
tions for Hollow Load-Bear-
ing Concrete Masonry Units,

grade A

Hollow units in load-bearing masonry subject to action of
weather or soil

ASTM, Standard Specifica-
tions for Hollow Non-Load-
Bearing Concrete Masonry
Units

Hollow units in non-load-bearing masonry subject to action
of weather or soil

ASTM, Standard Specifica-
tions for Solid Load-Bear-
ing Concrete Masonry Units

Solid load-bearing units

Cast stone

ACI, Specifications for Cast
Stone

Natural stone

Required to be sound and free from loose or friable inclu-
sions, and must have sufficient strength, durability, and
resistance to impact for the intended use.

Gypsum partition tile or
block

ASTM, Standard Specifica-
tions for Gypsum Partition
Tile or Blocl

May not be used for bearing walls, nor where exposed to
continuous dampness. Mortar for sum tile or block is
to be unfibered calcined gypsum, mixed with not more than
3 parts sand, by weight.
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CEMENTITIOUS MATERIALS

Materials Standard specifications
Gypsum........................ ASTM, Standard Specifications for Gypsum
Hydrated lime................... ASTM, Standard Specifications for Hydrated Lime for Masonry Purposes
Hydraulic hydrated lime . ... ...... ASTM, Standard Specifications for Hydraulic Hydrated Lime for Structural

Purposes

Quicklime....................... ASTM, Standard Specifications for Quicklime for Structural Purposes
Masonry cement. ................ ASTM, Standard Specifications for Masonry Cement
Natural cement .................. ASTM, Standard Specifications for Natural Cement
Portland cement................. ASTM, Standard Specifications for Portland Cement

Air-entraining Portland cement . . ..

Portland blast furnace slag cement . .

ASTM, Tentative Specifications for Air-Entraining Portland Cement

ASTM, Tentative Specifications for Portland Blast Furnace Slag Cement

Ready mix concrete.............. ASTM, Standard Specifications for Ready Mix Concrete
Aggregate for mortar............. ASTM, Standard Specifications for Aggregate for Masonry Mortar
Aggregate for concrete! . .......... ASTM, Standard Specifications for Concrete Aggregates; or ASTM, Standard

Specifications for Lightweight Aggregates for Concrete

Concrete...........coovuennnun.. ACI, Building Code Requirements for Reinforced Concrete

1 Maximum size of aggregate and ratio of aggregate to
cement are required to be such as to produce a mixture
which will work readily into the corners and angles of
the forms without segregation of materials and without

cementitions materials and aggregates (and ad-
mixture, if any) representative of the materials
to be used in the construction, and samples are
to be made, stored and tested in accordance with
the water retention test described in ASTM,
Standard Specifications for Masonry Cement.
When classified by test, mortar types are re-
quired to show the following minimum strengths:

Minimum compressive strength of
Mortar type 2-inch cubes at 28 days (in psi)
A-l. ...l 2500
A-2..... ... ... 1800
3 750
C.ovvvvnniinn.. 350
) 150

In making tests, the weight per cubic foot of the
materials in the mortar should be assumed to be:

Material Weight per cubic foot

Portland cement. ....... 94 1b

Masonry cement. . ...... Weliﬁht printed on bag

Hydrated lime.......... 40 .

Sand, damp and loose . . . .| 1 cu ft contains 80 Ib of
dry sand

CODE MANUAL
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flow of excess free water to the surface. For concrete
not exposed to the weather, the enforcement officer may
approve other aggregates shown to be satisfactory for
the intended purpose by test or experience.

Grout—Grout may be substituted for mortar in
the inner tiers of solid masonry walls. When such
substitution is made, the grout is to correspond
in type to the mortar for which substitution is
made by the addition of water to produce con-
sistency for pouring without segregating the con-
stituents of the mortar. Grout is required to be
of type A-1, type A-2, or type B mortar, and shall
be known respectively as type A-1, type A-2, and
type B grout.

Grouted Masonry—The materials used in
grouted masonry are required to conform to those
required for masonry laid in mortar, except that
the masonry units in either the facing or backing,
but not necessarily in both, at the time of laying
are required to absorb in 24-hour cold immersion
an amount of water weighing at least 5 per cent of
the dry weight of the unit.

In grouted masonry, the two outer tiers are
required to be laid with full bed joints of type
A-1, A-2, or B mortar, and with the bed joints
filled with sufficient mortar to form dams to
retain the grout. All interior joints are to be
filled with grout. One exterior tier may be built
up three courses before grouting, but the other
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exterior tier may not be built up more than one.

course above the grouting. Grouted vertical joints
parallel to the wall faces may not be less than 2}
inch in thickness. If work is stopped for one hour
or longer, horizontal construction joints are to be

formed by stopping the grout 114 inches below .

the top of the exterior tiers.

Allowable Unit Stresses
General—When constructed in conformity with

applicable requirements of this standard, the al-
lowable unit stresses in masonry are required to

be those given in the table entitled, “Allowable
Stresses for Masonry Bearing Walls,” part 3,
page 23.

Composite Walls—In composite walls or other
structural members composed of different kinds
or grades of units or mortar, the allowable unit
stress in the masonry may not exceed the allow-
able stress for the weakest of the combinations of
units and mortars of which the member is com-
posed.

Grouted Brick Masonry—For grouted brick
masonry, the allowable unit stresses may not be
more than 114 times that allowed for correspond-
ing masonry laid in mortar.

Plain Concrete—For plain concrete, the allow-
able unit stresses may not exceed 25 per cent in
compression, nor 3 per cent for tension in extreme
fiber in bending, of the compressive strength of
the concrete; except that when the ratio of height
to thickness of structural members of plain con-
crete exceeds 10, the percentage for compression
is to be reduced proportionately to 19 per cent
for a ratio of height to thickness of 22; and except
that for cavity walls and hollow walls the allow-
able unit stresses shall not exceed those contained
in the table entitled, “Allowable Stresses for Ma-
sonry Bearing Walls,” part 3, page 23.

Foundation Walls
Mortar—Mortar used in masonry foundation
walls is required to be as follows:

Type of masonry Mortar type
Solid masonry . .................. A-1,A-2,0or B
Hollow masonry 8 inches thick. . . .. A-1, or A-2
Hollow masonry 10 inches or more

in thickness. .................. A-1, A-2,0or B
For masonry other than above.... .. A-1, or A2

CODE MANUAL
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MORTAR — WALLS ABOVE GRADE.
(See text on page 23, part 3).

Type of masonry Mortar type

Solid masonry not less than 12
inches thick and laterally sup-
ported at intervals not exceed-
ing 12 times the wall thickness,
but not including parapet walls
or rubble stonewalls. ......... A-1,A-2,B,C,or D

Solid masonr{ same as above,
except either less than 12 inches
in thickness or not laterally

ceeding 12 times the wall thick- '
DeBB. . ..ottt v ittt eanensonns A_ls A_2’ B’ or C

Hollow masonry, load-bearing
orexterior............ue..... A-1,A-2,0rB

Hollow walls or cavity walls....| A-1, A-2,or B

Parapet walls; rubble stone
walls; isolated piers. .. ....... A-1, A-2,0or B

Glass block masonry . . ....... A-1, A-2,0or B
Masonry other than above.. . .. A-1,A-2,0or B

1 Exceptions: Gypsum mortar is required to be used in
laying gypsum partition tile and block; and may also be
uged in laying nonbearing partitions of hollow masonry
units. Gypsum mortar must be composed of 1 part gyp-
sum and not more than 3 parts mortar aggregate, by
weight. Fire brick is required to be laid in fire clay or
other suitable refractory mortar.

Thickness and Construction—Foundation
walls also acting as retaining walls are not to be
of hollow wall or cavity wall construction, and
are to be designed to resist all lateral loads as well
as the vertical loads transmitted by the walls
above.

Masonry foundation walls for buildings not ex-
ceeding 35 feet in height are required to be of the
minimum thicknesses indicated in the following
illustrations: “6-Inch Unit Masonry Foundation
Walls for Houses with Crawl Spaces,” part 3, page
17, “6-Inch and 8-Inch Foundation Walls,” part 3,
page 18, and “8-Inch and 10-Inch Foundation
Walls,” part 3, page 19. The length-to-thickness
ratios are to conform to values as indicated in the
illustration entitled, “Bracing of Interior and
Exterior Masonry Walls,” part 3, page 30.

In structures over 35 feet in height, foundation
wall length-to-thickness ratios are to conform to
values in the illustration entitled, “Bracing of
Interior and Exterior Masonry Walls,” part 3,
page 30, and when of solid masonry units or plain
concrete, are to be not less than 4 inches thicker
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ALLOWABLE STRESSES FOR MASONRY BEARING WALLS
(On Gross Cross-Sectional Area, Except Where Noted)
In pounds per square inch ’
Type A-1 Type A-2 Type B . Type C Type D
mortar mortar mortar mortar mortar
Type of masonry ‘
, 28| B | (B | B8 | 48|85 8|88 8.
Ee |55 | €% a2 | B3 |88 | B3 |33 | B85
SE| &t |SE |87 |k |87 S8 |37 S8
g (=8 | =8 g |8 g H=8 2
BRICK MASONRY !
Comp. strenfth of brick:
8000 psi plus . ......................... 400 | 20 | 350 | 15 | 300| 15 | 200 10 100
4500t0 8000 psi....................... 250 20 225 15 200 15 150 10 100
2500104500 psi. ... i 175 20 160 15 140 15 110 10 75
1500t0 2500 psi. . ..o cvvveeiii . 125 20 115 15 100 15 75 10 50
SOLID CONCRETE MASONRY UNITS
ASTM Grade A......................... 175 | 12 150 | 12 125 | 12 80 | 10
ASTM Grade B......................... 125 12 115 12 100 12 60 10
HOLLOW MASONRY UNITS............ 85| 123 75| 108 70 | 1038
STONE MASONRY
Granite, ashlar........................... 800 | 12 700 | 12 640 | 12 500 | 10 400
Limestone, ashlar........................ 500 | 12 450 [ 12 400 | 12 325 | 10 250
Marble, ashlar........................... 500 | 12 450 | 12 400 | 12 325 | 10 250
Sandstone, ashlar........................ 400 12 350 12 320 12 250 10 160
Cast stone, ashlar........................ 400 | 12 350 | 12 320 | 12 250 | 10 160
Rubble stone, coursed bonded . . ........... 140 .. 125 .. 100 .. 80 .. ..
Rubble stone, random. . ................ .. 100 85 .. 70 .. 50
HOLLOW WALL OR CAVITY WALL?
Solid masonry units. .. ................... 125 | 128] 115 | 108 100 | 103
Hollow masonry units..............c.o.u.. 60 | 123 55| 108 50 83
Plain concrete: compression, 300 psi; tension
or shear, 30 psi

1 The allowable stresses for brick masonry shall apply
to all solid masonry of solid masonry units of clay or
shale, or of sand-lime brick or concrete brick, having
corresponding strengths when tested in the position
taken in the masonry. For increased allowable stress

than the supported masonry nonbearing or bear-
ing wall; when of rubble stone are to be not less
than 8 inches thicker than the supported wall;
when of reinforced concrete, are to be not less
than the thickness of the supported wall. Hollow
masonry units are not to be used for foundation
walls.

Walls Above Grade

Mortar used in walls above grade is required to
be of the types specified in the table entitled, “Mor-
tar—Walls Above Grade,” part 3, page 22. For
various types of masonry walls and piers, see
illustration entitled, “Types of Masonry Wall and
Piers,” part 3, page 31. Walls for buildings not
exceeding 35 feet in height are required to be of
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values for grouted brick masonry see text entitled,
“Grouted Brick Masonry,” part 3, page 22.

2 The inner and outer parts of cavity walls shall be con-
sidered as acting independently under vertical load.

8 On net area.

the minimum thicknesses indicated in the illus-
tration entitled, “Maximum Height of Above-
Grade Walls,” part 3, page 29. Walls for build-
ings exceeding 35 feet in height are required to
be of the minimum thickness indicated in the
illustration entitled, “Bearing and Nonbearing
Walls,” part 3, page 28.

Parapet Walls—Parapet walls may not be higher
than four times their thickness unless reinforced
or laterally supported. Whenever the wall is built
of unit masonry, it is to be capped with an ap-
proved coping.

Bracing—Thickness of walls in relation to dis-
tances between bracing for such walls is to be
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in the ratios indicated in the illustration en-
titled, “Bracing of Interior and Exterior Masonry
Walls,” part 3, page 30. During erection, walls
are required to be adequately braced to resist
wind and other imposed loads.

Bond

Solid Brick Bearing Walls—Masonry-bonded
solid brick bearing walls are required to be
bonded so that not less than 16 per cent of the
wall surface of each face is composed of full
length headers. The distance between adjacent
full length headers may not exceed 24 inches
either vertically or horizontally. Where solid brick
walls are constructed to conform in all respects
(except for inner space) to the requirements spe-
cified for cavity walls, the inner and outer parts
of the walls must be bonded together, and metal
ties of size, type, and spacing specified for cavity
walls may be used.

Solid Brick Nonbearing Walls—Solid brick
nonbearing walls must be bonded as required for
bearing walls, or are to be bonded with corrosion-
resistant metal ties spaced not farther apart than
24 inches vertically and horizontally.

Walls of Hollow Masonry Units or Large
Solid Masonry Units—These walls are required
to be bonded as indicated in the illustration en-
titled, “Bonding Walls of Hollow Masonry Units
or Large Solid Masonry Units,” part 3, page 32.

Stone Walls—In ashlar masonry, through bond
stones uniformly distributed are required to the
extent of not less than 10 per cent of the face
area. Rubble stone masonry 18 inches or less in
thickness is required to have bond stones with a
maximum spacing of 3 feet vertically and hori-
zontally.

Faced Walls—Material used for facing may not
be less than 2 inches actual thickness, and in no
case less in thickness than 14, the height of the
unit. Brick facing is required to be bonded to the
backing as prescribed for masonry bonded solid
brick walls.

Ashlar facing of either natural or cast stone
is required to have at least 20 per cent of the super-
ficial area extending not less than 4 inches into
the backing to form bond stones, which are to
be uniformly distributed throughout the wall.
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Every projecting stone, and, except when alter-
nate courses are full bond courses, every stone not
a bond stone, is required to be anchored securely
to the backing with substantial corrosion-resistant
metal anchors with a cross-section of not less than
346 inch by 1 inch, or its equivalent. There is
to be at least one anchor to each stone and not less
than two anchors for each stone more than 2 feet
in length and 3 square feet in superficial area.
Facing stones of greater size are to have at least
one anchor to each 4 square feet of superficial face
area.

Plain Concrete Walls—At openings in concrete
walls, reinforcement symmetrically disposed in
the thickness of the wall is required to be placed
not less than 2 inches and not more than 3 inches
above, and not less than 3 inches nor more than
4 inches below, openings; and is to extend not
less than 24 inches beyond sides of such openings.
Such reinforcement is required to consist of one
54-inch deformed round bar for each 6 inches or
fraction thereof of wall thickness.

Cavity Walls—Cavity walls are required to be
constructed as indicated in the illustrations en-
titled, “Cavity Wall Construction,” part 3, page
33; “6-Inch and 8-inch Foundation Walls,” part
3, page 18; and “Maximum Height of Above-
Grade Walls,” part 3, page 29.

Hollow Walls—Bonding units in hollow walls
are required to be spaced generally as required
for masonry bonded solid brick walls, and so as
to provide equivalent bond.

Glass Block Masonry—Glass block masonry
panels are not to support any load other than
their own dead weight. In exterior walls the area
of panels between edge structural members is not
to exceed 120 square feet, and the maximum
dimension of panels is to be 12 feet. Minimum
thickness of block is to be 4 inches nominal, Pro-
vision is to be made for expansion of the panel.
For mortar see table entitled, “Mortar—Walls
Above Grade,” part 3, page 22.

Masonry and Other Veneers

The provisions of this section apply to masonry
and other veneers on masonry walls and on frame
structures. Veneers may not be considered a part
of the wall in computing the strength of bearing
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walls, nor a part of the required thickness of bear-
ing walls. Veneers may not support any vertical
load other than the dead load of the veneer above.

Heights—Veneers may be of the following ma-
terials and minimum thickness: Architectural
terra cotta, cellular, 3 inches; architectural terra
cotta, slabs, 11/ inches; clay tile, structural, 134
inches; clay tile, flat slabs, 1 inch; brick, 2 inches;
stone, natural, 2 inches; stone, cast, 194 inches;
marble, 1 inch; structural glass, 114, inch; alu-
minum, 0.03 inch; other metals, either corrosion
resistant or coated with porcelain enamel, No. 28
US.S. gage.

Maximum height between horizontal noncom-
bustible supports is to be:

a—For architectural terra cotta, clay tile, brick,
and stone, marble thicker than 114 inches: at each
floor level in skeleton construction; 35 feet other-
wise.

b—For architectural terra cotta, clay tile,
marble, 114 inches or less in thickness: at each
floor level or 12 feet, whichever is less.

c—For structural glass: supported at all hori-
zontal joints by supports with lips to prevent the
outward movement of the glass.

d—For metal: each panel to be supported at all
horizontal or vertical joints.

e—Veneer on wood frame buildings: supported
only on the foundation wall, and then only to a
maximum height of 35 feet.

Attachment—Attachment of masonry veneer
may be by anchoring or adhesion as follows:

a—Anchoring for masonry veneer thicker than
114 inches, other than glass: one metal tie for
each 300 square inches of face area.

b—For masonry veneer other than glass, of
1Y%, inches and less thickness, metal ties to be
spaced not further apart than 16 inches hori-
zontally and vertically. (See illustration entitled,
“Exterior Masonry Veneers,” part 3, page 34).
In addition, for marble, spots of bonding cement
at each anchor are to be placed between the marble
and backing. If desired, after anchoring, the
space behind the veneer, other than glass, may
be filled with a cement grout, poured into the
space as each tier is placed.

c—For glass, spots of mastic cement are to be
applied in such quantity and number that when
pressure is applied, at least 60 per cent of the area
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of the glass is bonded to the masonry backing; if
the backing is porous, it is to receive a priming
coat before application of the mastic cement. The
maximum area of a single unit of glass is to be
10 square feet with a maximum dimension of 6
feet. Horizontal joints of glass are to be cushioned
with pads of adhesive asphaltic tape.

d—Adhesion for terra cotta slab units of less
than 540 square inches of face area and of 1145
inches or less thickness, may be used for attach-
ment, employing types A-1 or A-2 mortars, ap-
plied to entire masonry backing and to the unit,
with pressure applied to reduce the thickness of
mortar to 34 inches.

When grout or mortar is employed behind the
veneer, the wall is to have received its full dead
load before the veneer is applied. Over openings
in the wall, veneer is to be supported by noncom-
bustible members. When the veneer is glass, pro-
vision is to be made for expansion of veneer in a
horizontal direction. Ties, anchors and supports
are to be of metal, corrosion resistant or of metal
coated with a noncorroding metal or other ap-
proved protective coating. For electrical con-
tinuity and grounding of metal veneer, see text
entitled, “Lightning Protection for Metal on
Buildings,” part 5, page 62.

Drainage—Weep holes for masonry veneers are
required to be provided at a maximum spacing
of 2 feet 8 inches in the vertical joints at the
base of the bottom course and at the base of the
course supported on intermediate supports, il
any, and flashing or wash similar to the detail
for cavity walls is to be installed as indicated in
the illustration entitled, “Cavity Wall Construc-
tion,” part 3, page 33.

Miscellaneous
Construction Requirements

Bonding of Intersecting Walls—Masonry
walls are required to be securely anchored or
bonded at points where they intersect. Where two
bearing walls meet or intersect and the courses
are built up together, the intersections are to be
bonded by laying at least 50 per cent of the units
at the intersection in a true bond.

Anchoring of Walls to Floor Construction—
Masonry walls are required to be securely an-
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chored to each tier of wood joists or wood beams
as indicated in the illustrations entitled, “Anchor-
ing of Masonry Walls to Wood Floors,” part 3,
page 35, and “Roof Framing,” part 3, page 88.

Masonry walls are required to be securely
anchored to each tier of steel joists or concrete
joists at intervals not to exceed those required
for wood joists, by anchors providing area
equivalent to those indicated in the illustration
entitled, “Anchoring of Masonry Walls to Wood
Floors,” part 3, page 35.

Bearing plate and anchors are to be provided
for all steel girders and steel beams over 4 inches
in depth. Plates are to have sufficient area so that
allowable stresses of the masonry are not ex-
ceeded and the thickness of plate is to be deter-
mined by the bending moment incurred, with a
minimum thickness of 34 inch. The ends of
beams and girders are to be anchored to the wall
by a bar of 34-inch minimum diameter, of 18
inches minimum length, passing through the web,
by angles attached to the beam and furnishing
equivalent area, or by two or more bolts of
34-inch minimum diameter attaching the beam
or girder to the bearing plate.

Chases and Recesses—In 8-inch walls: Chases
and recesses in walls from 8 inches to 12 inches
in thickness may be constructed as indicated in
the illustration entitled, “Chases and Recesses in
8-Inch Masonry Walls,” part 3, page 36.

In 12-inch walls: Chases and recesses in walls
12 inches or more in thickness may not be deeper
than one third of the wall thickness, and are re-
quired to conform to the following limitations:
The aggregate area of recesses and chases in any
wall may not exceed one fourth of the net area
of the face of the wall in any story; there is re-
quired to be at least 734 inches of masonry be-
tween chases or recesses and the jambs of open-
ings; no horizontal chase may exceed 4 feet in
length nor may the horizontal projection for the
length of any diagonal chase exceed 4 feet;
masonry directly over chases or recesses more
than 12 inches in width is required to be sup-
ported on approved lintels; there may be no
chase or recess within the required area of any
pier; chases and recesses may not be cut in
hollow walls, cavity walls, or walls of hollow
masonry units, but where permitted may be built
in.
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Lintels and Arches—The masonry above open-
ings is required to be supported by arches or
lintels of metal or masonry, plain or reinforced,
which are to bear on the wall at each end for
not less than 4 inches. Arches, lintels, and their
end bearings are to be designed to carry the su-
perimposed load without overstress. In arches,
provision is to be made to resist lateral thrust.

All lintels are required to be of sufficient
strength to carry the superimposed load without
deflection of more than 144, of the clear span.
Segmental masonry arches are to have at least
l-inch rise for each foot of span. Jack or flat
masonry arches 8 inches in depth are to have a
minimum horizontal skewback distance of 1 inch
for every foot of span, at each end; when 12
inches in depth, the minimum horizontal skew-
back at each end is to be 114 inches per foot of
span.

Protection Against Freezing—Masonry is re-
quired to be protected against freezing for at
least 48 hours after being laid. Unless adequate
precautions against freezing are taken, no ma-
sonry may be built when the temperature is be-
low 32° F. on a rising temperature, or below
40° F. on a falling temperature, at the place
where the work is in progress. No frozen ma-
terial may be built upon.

Piers—The unsupported height of aboveground
piers may not exceed ten times their least dimen-
sion. When structural clay tile or hollow con-
crete masonry units are used for isolated piers
supporting beams or girders, the cellular spaces
are required to be filled solidly with concrete or
type A-1 or A-2 mortar whenever the unsupported
height of the pier exceeds six times its least di-
mension. Loads supported by pier are to be con-
centric with pier.

When of plain concrete, the stress in compres-
sion is not to exceed:

0.25 X f1 X (1.3 —

), when H/T exceeds 6
20T
When of other masonry, the stress in compres-

sion is not to exceed:

fa % (1.3 — ), when H/T exceeds 6

20T
in which f; = 28 days strength of concrete, psi
fo = allowable stress in compression (see table
entitled, “Allowable Stresses for Masonry Bear-
ing Walls,” part 3, page 23).
H = unsupported height of pier, feet
T = least horizontal dimension of pier, feet
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Wetting of Masonry Units—Except when

added moisture may freeze, bricks (clay or
shale), laid in other than type D mortar, are to
be wetted when laid unless their gain in weight
resulting from partial immersion flatwise in 14
inch of water for 1 minute is less than 34 ounce
per 30 square inches of net area.

Wood Supports Prohibited—Masonry, with
the exception of fireplace hearths and bathroom
concrete floors, may not be supported on wood
beams, wood girders, or other wood construction.
Centering of hearth slabs or trimmer arches is
not to be left in place.

Existing Walls—An existing masonry wall may
be used in the renewal or extension of a building
provided that under the new conditions of use
it meets the requirements of this standard.

~ Structurally sound existing masonry walls,
which are of insufficient thickness when increased
in height, are required to be strengthened by an
addition of the same material not less than 8
inches in thickness laid in type A-1 or A-2 mortar.
All linings are to be thoroughly bonded into ex-
isting masonry by toothings to assure combined
action of wall and lining. Such toothings are to
be distributed uniformly throughout the wall and
are to aggregate in vertical cross-sectional area
not less than 15 per cent of the total vertical area
of the lining. Stresses in the masonry under the
new conditions may not exceed the allowable
stresses prescribed for composite walls. The
foundations and lateral support are to be equiva-
lent to those required for new walls under similar
conditions.

Expansion of Walls—Bearing and nonbearing
straight walls of concrete masonry units should
have control joints located at a maximum of 40-
foot intervals, and walls of brick and of tile
masonry should have control joints located at a
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maximum of 100-foot intervals in order that
expansion and contraction may occur without
cracking from this cause. A straight vertical joint
utilizing half-size units in alternate courses, or a
staggered vertical joint filled with nonstaining
elastic caulking compound after the wall is fin-
ished, may be used. An alternate method is the
use of a pilaster or pier into which the wall on
one side, or on both sides, can slide approxi-
mately 2 inches horizontally, with the joint

caulked.

Corbeling—Corbeling is to be done with solid
units resting on solid units. For other than chim-
neys, and except as indicated in the illustrations
entitled, “6-Inch and 8-Inch Foundation Walls,”
part 3, page 18, and “Cavity Wall Construction,”
part 3, page 33, corbeling is to be done as follows:

The maximum amount of corbel is not to ex-
ceed one half the thickness of wall and the maxi-
mum projection of one unit is not to exceed one
half the height of the unit, nor one third its
width at right angles to the face of wall which is
corbeled. The maximum height of wall supported
by corbeling is not to exceed 15 feet.

For chimneys, the corbeling is to be done as
above with a maximum amount of corbel of 6
inches, and if the wall is less than 12 inches thick,
corbeling must project equally on both sides of
wall.

Masonry Nonbearing Partitions—Masonry is
to be built solidly against the underside of floor
construction above and partitions are to have the
following thicknesses, exclusive of plaster, for the
following heights and lengths:

2 inches, 9 feet high, not over 6 feet in length

3 inches, 12 feet high, not over 20 feet in length

4 inches, 15 feet high, not over 20 feet in length

5 inches, 17 feet high, not over 20 feet in length

6 inches, 20 feet high, not over 20 feet in length

8 inches, 25 feet high, not over 20 feet in length
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Bearing and Nonbearing Walls

parapet or railing top of roof
"r) / beams (datum)
——————— —
+ 35 feet 3
2%
+
v !
top of structural
Al / member
— 3
+ 35 feet ¥
I 6'3-3_
$
top of structurol
s fool Al / ‘member
I 20 F—— ¥
= top of foundation
_4_1 wall

SOLID BEARING WALLS
OF SOLID MASONRY UNITS

Roof Datum—When roof structural members
slope or are at different elevations, the average
elevation of the roof members is to be taken as
datum for the purpose of determining wall thick-
ness.
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(This illustration and text apply to buildings
more than 35 feet in height)

General—Where concentrated loads such as tank
tower and elevator loads, etc., occur, provision
is to be made to distribute the loads in order not
to exceed the allowable stresses.

Wall thicknesses shown are minimum and in
no case are the allowable stresses (see table en-
titled, “Allowable Stresses for Masonry Bearing
Walls,” part 3, page 23), or the L/T ratios (see
illustration entitled, “Bracing of Interior and Ex-
terior Masonry Walls,” part 3, page 30) to be
exceeded.

Solid Bearing Walls of Solid Masonry
Units—Walls are to be 12 inches thick for the
uppermost section of 35 feet in height, and are
to increase 4 inches in thickness for each suc-
cessively lower section of 35-foot height or frac-
tion thereof. When A exceeds 1 foot, the thick-
of the wall in that full story is to be the greater
thickness.

Solid Nonbearing Walls of Solid Masonry
Units—Walls may be 4 inches less than the thick-
ness for solid bearing walls of solid masonry
units.

Solid Bearing and Nonbearing Walls of
Hollow Masonry Units—Walls are to be not
less in thickness than corresponding walls of
solid masonry units but in no case to exceed 50
feet in height. Where such walls decrease in thick-
ness a course of solid masonry or a 6-inch layer

of plain concrete is to be placed between the two
wall thicknesses.

Solid Bearing and Nonbearing Walls of
Plain Concrete—Walls may be 2 inches less
than for corresponding walls of solid masonry
units, but in no case less than 8 inches thick.
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Maximum Height of Above-Grade Walls

F _max. 15 f
to peak flat
of gable roof—
top of -4
—max. ) . —max,
9 f foundation —| 9 f
. : r ——qrade ] - =

I-STORY BUILDING

6-INCH SOLID WALLS OF SOLID OR HOLLOW
MASONRY UNITS, OR PLAIN CONCRETE

flat
roof—
< J
gable
roof } !
——max.
35 f+
4 4
(
fop of
? foundation >
i A A A E-grade—L ' A b

8-INCH SOLID WALLS OF SOLID OR HOLLOW
MASONRY UNITS, OR PLAIN CONCRETE

flat
_ roof —
gable
roof —10-inch walls 2
25 ft max.
—14-inch walls
4 35 f+ max.
top of
7 foundation—2-
L I_grade—lh ~ re

CAVITY WALLS AND HOLLOW WALLS OF SOLID
MASONRY UNITS

Rubble Stone Walls—The per-
mitted heights illustrated on this
page do not apply to rubble stone
walls. Rubble stone walls are to be
at least 4 inches thicker than the
dimensions shown.

Mortar and Bracing—The per-
mitted heights as determined by con-
siderations of strength, illustrated on
this page, apply to masonry laid in
mortars and braced at the intervals
prescribed in this standard.

Cavity Walls and Hollow Walle
of Hollow Masonry Units—The
maximum height of such walls, braced
at intervals prescribed in this stand-
ard, is to be determined by considera-
tions of strength, but in no case are
the maximum heights prescribed for
cavity walls, and hollow walls, of
solid masonry units to be exceeded.

Cavity Walls and Hollow Walls of
14-Inch Nominal Thickness—The
inner part of such walls is to have a
minimum thickness of 6 inches.

Reinforced Concrete Walls—The
maximum height of such walls is to
be determined by considerations of
strength, designed in conformity with
ACI, Building Code Requirements for
Reinforced Concrete.
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Bracing of Interior and Exterior Masonry Walls

—end Zr—cross
wall L é wall floor >
‘% or roof—
T y
| 7 ¢
AL 7 %
(/]
‘B
CROSS OR END WALL BRACING [ '
T
L floor
R S Z .
o r T j Z
T 2
T R 2 LA
/ &4
/]
PIER OR BUTTRESS BRACING 1T [foor
' VERTICAL BRACING 2

HORIZONTAL BRACING
(WHERE FLOORS AND ROOFS
SERVE AS BRACING)

MAXIMUM RATIO OF UNBRACED HEIGHT
* OR LENGTH (L) TO THICKNESS (T)

Type of masonry Ratio
Solid masonry (except rubble stone)
type A-1,A-2,B,orCmortar......................... 20
Solid masonry (except rubble stone)
type Dmortar. . ......... ... ... ... oL 12
Grouted solid masomg (except rubble stone)
, tﬁpe A-1, A-2, or B mortar and grout.................. 22
Hollow walls and walls of hollow masonry units,
type A-1, A-2,or Bmortar.. ......................... 18
Cavity walls, type A-1, A-2, or Bmortar................. 141
Plain concrete 2000 psi..................... ... ... 22
Rubble stone: coursed and bonded . ...................... 18
Rubble stone: random................... ... .. oo 14

1 Based on sum of inner and outer parts of wall.
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Bracing—Except where reinforced
brick masonry is used, masonry
walls are to be braced, either hori-
zontally or vertically, at such dis-
tances that the ratios of distance to
wall thickness do not exceed those
given in the table.

Bracing may be obtained by
cross walls, piers, or buttresses,
when the limiting distance is meas-
ured horizontally, or by floors or
roofs, where the limiting distance
is measured vertically.

Sufficient bonding or anchorage
is to be provided between the walls
and the bracing to resist the design
wind load, acting either inwardly
or outwardly. Piers, columns, or
buttresses relied upon for bracing
are to have sufficient strength and
stability to transfer the wind force,
acting in either direction, to the
ground.

When walls are dependent upon
floors or roofs for their bracing,
provision is to be made in the
building to transfer the lateral
forces to the ground.
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Types of Masonry Walls and Piers

ISOLATED COLUMN
OF MASONRY

FIG. 5 PIERS

COLUMN OF
MASONRY INTEGRAL

[7777777)

/ L7

METAL TIES;

MASONRY BACKING MASONRY BACKING

MASONRY TIES;

METAL TIES;
FRAME BACKING
FIG. 6 VENEERED WALLS

MASONRY BACKING

METAL TIES;

FIG. | HOLLOW MASONRY UNITS

FIG. 2 HOLLOW WALLS

FIG. 3 CAVITY WALLS

FIG. 4 FACED WALLS
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Bonding Walls of Hollow Masonry Units

or Large Solid Masonry Units

ki

minimum lap I/; of@.

AN

bond course

3

4—— 17-inch maximum intervals

between bond courses ———

bond course

Bonding courses at least 50 per cent greater in thickness

than units below but lapping less than 31/; inches

bond course

minimum lap 3!/ inches

¢—— 34-inch maximum intervals
between bond courses

Bonding courses lapping at least 3!/, inches over units

below

CODE MANUAL

bond course

Spacing of Bond Units—Where
two or more hollow units, or solid
units exceeding brick size, are used
to make up the thickness of a wall,
and the stretcher courses are bonded
by bonding courses lapping at least
314 inches over the unit below, such
bond courses may be spaced up to but
not exceeding 34 inches apart. Where
the bond courses lap less than 314
inches over the unit below, the bond
units are to be at least 50 per cent
greater in thickness than the units
below and are to be spaced at ver-
tical intervals not exceeding 17 inches.

Mortar Coverage—Hollow masonry
units are to have full mortar coverage
of face shells in both the horizontal
and vertical joints.
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Cavity Wall Construction

ties not more than
3 # apart around
perimeter of opening

of

NP 77T T

N

ties within 12 in.

opening

OPENING IN CAVITY WALL

— nominal thickness

. T at least one tie for each i
% ’7 3 sq ft of wall area //J 7
,% % 1/5-in. diameter weep holes, é %
%% Z 2 feet on center 7737
A% 7207
2‘v- 4 dampproofing / 7
;g 7 or flashing L 27
T e —t W
R [— joist anchor — IRl
!‘: A o solid bearing r//,

v a7 corbel, 2 inches

PO maximum proiecﬁon\
‘1:::;; foundation wall

STANDARD CORBELED

CAVITY WALLS
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Construction—Neither the facing nor the
backing of cavity walls is to be less than
3% inches in actual thickness and the
cavity may not be less than 2 inches nor
more than 3 inches in width. Every effort
should be made to keep mortar from falling
into the space between parts of wall. Cavity
walls are to be laid in type A-1, A-2, or B
mortar.

Corbeling is to be done with solid units
resting on solid units. Top corbel courses
are to be header courses of headers not less
than 6 inches long. Individual corbels are
to project not more than one third the
height of the corbel unit. Walls supported
by corbeling are not to exceed in height
9 feet to eave line and 15 feet to gable peak.

Ties—Ties are to be of corrosion-resistant
metal, or of metal coated with a noncorrod-
ing metal or other approved coating. Ties
are to be of material equivalent in stiffness
to 34 g-inch diameter steel rods, spaced apart
not farther than 24 inches horizontally or
vertically.

In skeleton construction, the backing is
to be wedged to the floor construction
above, and where only the facing passes the
column, it is to be tied to it on 24-inch ver-
tical spacing unless tied to the backing on
both sides of the column at the required
spacing.

continuous

2" . .
min rods

Ties for cavity walls, except where
rectangular ties are required.

Rectangular ties for bonding facing and
backing of cavity walls built of hollow
masonry units laid with the cells vertical.

JUNE 1, 1954



Central Library of Rochester and Monroe County - Business Division

Masonry Construction

34

Exterior Masonry Veneers

VENEER THICKER
THAN 11/, INCHES

NN AN,
LRI, 3
DS

METAL TIES;
WOOD FRAME
BACKING

ANNANR
vy

VENEER 11/, INCHES Location of Ties—Veneer thicker
AND THINNER than 114 inches: A metal or masonry
tie is to be provided for each 300
square inches of wall surface, and
ties may not be farther apart than
25 inches horizontally or vertically.

Veneer 1Y% inches and thinner:

METAL TIES Ties are to be spaced not farther
apart than 16 inches horizontally
Q:____#) and vertically.
>, Metal ties are to be of corrosion-
\% in. no. 6 W & M gage resistant metal or of metal coated

o, 22 . S. standard gage with a noncorroding metal or other

) approved protective coating.

(o ‘jﬁ (W & M gage [Washburn and
L\ 22\ '%_ Moen] is the same gage as United

States Steel wire gage.)
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screening

35

Exterior Stairways and Steps

open sides protected
with substantial non-
combustible screening

access through exit
/—door at floor level

f~ 60" in schools,
48" in all other
buildings

[Tt —platform or

'Lfloor landing not

less than 4"

level
or more than

—t--

7" below floor
level

perforations

or openings
permitted not
exceeding 1/2"
in lesser
dimension in

platforms
and steps

EXTERIOR SCREENED STAIRWAY

door should =

not swing

over a step

CODE MANUA

PLAN

ENTRANCE STEPS

L STATE BUILDING CODE

) railings or
handrails |
2
grade
floor |evel—x1’
SECTION
COMMISSION MAY 1, 1956

Every part of the exterior stair-
way should be at least 5 feet
from any interior lot line.

Exterior wall openings within
10 feet of the stairway should
be fitted with opening protec-
tives.

Wood exterior stairways are
permitted on buildings of type
4 or 5 construction not more
than two stories high, provided
the occupancy is other than C5,
C6.2, or C6.3.

Dimensions of treads, risers,
landings, and the location of
handrails should be the same as
for interior stairways.
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Examples of Maximum Travel Distance

of 450 Feet to Exits

le———— building width
900’ or more
o
D
<~
E1: —4-
alternate _
direction of tunael
exit tunnel under or ‘8
or passageway mezzanine <~
passageway F
o
(Vo]
~
o
[Ve)
~
—
A 2
N
o
S
-
4—-—
BN
o
o
<
-
=N
railroad —_|3 §
track or
E1 siding
|

Travel Distance to Exits—The travel distance
to exits may be a maximum of 450 feet under
these conditions:

1. In sprinklered buildings classified as group
C3.1 or C4.1 occupancy, one story in height,
and complying with requirements for unlimited
fire area, as permitted by table C 203-1a;

2. In nonsprinklered buildings classified as
group C3.1 or C4.1 occupancy, one story in
height, and complying with the following require-
ments: no fire load; type 1 or 2 construction;
clearance to noncombustible roof truss of at
least 35 feet; and roof deck not covered with a
combustible vapor seal, insulation, or roof
covering.

Buildings with Railroad Sidings—Where exit
to the exterior is not direct because of the loca-
tion of a railroad siding or other obstruction,
exit by tunnel under, or by mezzanine passage-
way over, such obstruction should be provided.

Buildings with Tunnel or Mezzanine Pas-
sageway Exits—Exit tunnels should be reached
either by stairs or ramps, mezzanine passage-
ways by enclosed stairs, Tunnels should dis-
charge to the outside of a building at grade.
There should be no stairs inside the tunnel, but
stairs or ramps. outside the building are accept-
able. Mezzanine passageways should discharge
by ramps or stairs outside the building, but
enclosed ramps or stairs immediately adjacent
to the exterior wall, through which such stairs
or ramps exit, are acceptable.

Such exit tunnels and passageways should be
regularly used for access and egress purposes
during normal occupancy of the building.

Key to drawing:
El Exits at grade level
E2 Entrance to tunnel exit
or to enclosed overhead
mezzanine passageway
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Determination of Exits

j

i

40' . stairway

44”

3 [ Ly r

stairway enclosure wh‘hl
fire-resistance rating as
set forth in table C 202-2

T 1
R space B I
2000
sq. ft.
rIf
=
28"— 36"
| |E
space A
{ 6000 R
sq. ft. 40"— / stairway
corridor D

A

/.
/ |
corridor enclosure with

same fire rating as
stairway enclosure, except
that rating may be one
hour in buildings more
than three stories in height
when stairway is separately
enclosed

UPPER FLOOR OF AN OFFICE BUILDING

If the number of persons for a proposed occupancy
is larger than that computed by using table C 212-8a,
exits should be provided for the larger number.

Doorway width for space A:
a—In table C 212-8a, 150 sq. ft. per person is
the basis for determining exit requirements for

, group Cl occupancy;

b—Dividing the 6000 sq. ft. area by 150 sq. ft.
per person gives 40 persons;

c—Table C 212-8b permits 90 persons for one
22-inch unit width of doorway;

d—Thus, while one unit of width would be suffi-
cient on the basis of occupancy load, section
C 212-8a requires two exits because the area exceeds
the limits in which one exit is permitted (see table
C 212-8d);

e—Section C 212-5.1e calls for a minimum door-
way width of 28 inches;

f—Thus, two doorways, each at least 28 inches
wide, should be provided.

Doorway width for space B:

a—Area of 2000 sq. ft. divided by 150 sq. ft. per
person gives 14 persons;

b—By table C 212-8b, one unit of width would
be sufficient on the basis of occupancy load;

c—Table C 212-8d permits one exit for above-
grade floor area of Cl occupancy, if area is less
than 2500 sq. ft.;

d—Section C 212-5.1e requires the doorway to
be at least 36 inches wide where only one exit is
provided;

e—Thus, one doorway, at least 36 inches wide,

should be provided.

Doorway to stairs:

a—Section C 212-1i permits the doorway width
to be less than the corridor width on the basis of
two inches for each unit of corridor width;

b—According to section C 212-5.1e, a 44-inch
width is equal to two units;

c—Thus, the stair doorway should be 44 minus
2 x 2, or 40 inches wide.

Enclosure of Stairways—In buildings more than
three stories in height, exit stairways should be
separately enclosed as shown at left. (See sections
C 212-1d and C 402-4.6i)
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Reduction of Uniform Live Loads
for Vertical Structural Elements

Roof
and Percent
floors of live-
below load to
roof be used
80

1 80

2 80

;S
A
/—?—3 75
P S
A

} 4 70
é 5 65
0
<L /——c 6 60
L
example
Jremp I —F—1 55
L

— 8 50
d ya

-

.

/——}——— 10 50

Reduced uniform live loads apply
(See example at only to columns, girders supporting
€ tt o

bottom ofpthis columns, bearing walls, and founda-

page) tion walls supporting 150 square feet

or more of area per floor or roof when

such . area is nat used for motor

0.80 X 40 = 32! | vehicle parking. These reductions are

l(gg _XL 6) = 31 permissive, not mandatory. )

80 >‘< 40 — 32 Note: The live load, by definition

is due to occupancy and does not in-

clude snow load or wind load.

80 X 40 = 32
.5 X 40 = 30
70 X 40 = 28
.65 X 40 = 26
60 X 40 = 24
55 X 40 = 22
S50 X 40 = 20
50 X 40 = 20
90 X 40 = 20

A,

Example: Determine the concentric live load
that the column supporting the sixth floor below
the roof receives. Tributary area is 400 square
feet per floor; live load on roof = 40 psf, as a
promenade; snow load = 25 psf; wind load on
roof = 6 psf; live load on floors = 40 psf.

CODE MANUAL
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1 Larger of two values to be used.

Solution: Live load = 400 (32 + 32 + 32 +
30 + 28 4 26 + 24) pounds = 400 (204) =
81,600 pounds.

(For the design of the column, to this live
load must be added the dead load of the roof
and of all floors supported by the column. Eccen-
tricity of loads, if any, must be considered.)
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Reinforced Concrete; Reinforced Gypsum Conerete 3
Plastering:; Precast Joists

tural Cement, may be used in controlled concrete
only, in such proportions that the weight of na-
tural cement used does not exceed 15 per cent
of the weight of Portland cement actually used.

Cinder Concrete—Concrete made with a mix-
ture by volume of 1 part cement, 2 parts sand
and a maximum of 5 parts clean, well burned
cinders (containing a maximum of 40 per cent
by weight of unconsumed carbon and a maxi-
mum of 114 per cent by weight of sulphur) and
properly reinforced, may be used for floor and
roof slabs of limited span when supported by
steel beams or joists. Such cinder concrete is to
have a minimum compressive strength of 700
psi at 28 days. The slabs are not to exceed 8-foot
clear span when the design (dead plus imposed)
load exceeds 200 psf, and 10 feet otherwise. The
total thickness of slab, t inches, is to be deter-
mined as follows, but in no case to be less than
4 inches:

clear span, feet design load psf —75}
t= +
2 200

The reinforcement, hooked to or continuous
over supports, is to have a minimum concrete
cover of 34 inch and the center of the reinforce-
ment is to be at least 3 inches from the compres-
sion face. The required cross-sectional area, A,
of the reinforcement in square inches per foot
of width of slab, is to be determined as follows:

(design load psf) X (clear span, feet)2

3xC
When steel conforms to requirements for struc-
tural grade or better grade in ASTM, Standard
Specifications for Billet Steel Bars for Reinforced
Concrete, bars plain or deformed,
C =20,000 psi, when reinforcement is continuous
over supports
C = 14,000 psi, when reinforcement is hooked to one
or both supports
When steel conforms to requirements of ASTM,
Standard Specifications for Welded Steel Wire
Fabric for Concrete Reinforcement,
C =26,000 psi when reinforcement is continuous
over supports
C = 18,200 psi when reinforcement is hooked to one
or both supports
All other requirements for the concrete are to
conform to ACI, Building Code Requirements for
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Reinforced Concrete. The compression face of
joist or beam is to be braced laterally by embed-
ment of at least 1% inch into the slab and slab
is to be supported in each span by end bearing.
All openings larger than 18 inches on a side are
to be framed by steel, or reinforced.

Stucco

Stucco is required to be installed in conformity
with ASA, Standard Specifications for Portland
Cement Stucco.

Reinforced Gypsum Concrete

Gypsum concrete construction in conformity with
ASA, Building Code Requirements for Reinforced
Gypsum Concrete as modified herein, is accept-
able as in conformity with generally accepted
standards.

Allowable Stresses—The allowable stresses
given in ASA, Building Code Requirements for
Reinforced Gypsum Concrete, are to apply only
to the use of gypsum concrete in locations where
it will be maintained in a dry state and effectively
protected against moisture, including moisture
which may accumulate within the gypsum con-
crete because of differential vapor pressure.

Exposure—Gypsum concrete may not be used
where exposed directly to the weather or where
subject to frequent or continuous wetting, or
where exposed to detrimental moisture accumu-
lation within the gypsum concrete, or where for
prolonged periods, the temperature on the sur-
face of the gypsum concrete is 250° F. or more.
Precautions are required to be taken against
saturation and freezing during construction.

Plastering

The lathing and furring for interior walls, stud-
less solid partitions, contact, furred and sus-
pended ceilings are to conform to the require-
ments of ASA, Standard Specifications for In-
terior Lathing and Furring.

Precast Concrete Joists

Precast concrete joists are to conform to the
requirements of ACI, Minimum Standard Re-
quirements for Precast Concrete Floor Units.
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Steel Joists

Steel joist construction in conformity with ASA,
Building Code Requirements for Steel Joist Con-
struction, and protected as herein specified, is
acceptable as in conformity with generally ac-
cepted standards.

Protection—Joists exposed to the weather or to
unusual or specially corrosive conditions, includ-
ing installation in crawl spaces, are to be kept
protected by painting or the equivalent, so that
corrosion will not occur; when subjected to such
exposure or conditions, steel joists of material
lighter than 15 U. S. S. gage may be used only
with the approval of the enforcement officer under
acceptable assurance of proper maintenance.

Structural Steel

Structural steel construction in conformity with
AISC, Specification for the Design, Fabrication
and Erection of Structural Steel for Buildings,
and protected as herein specified, is acceptable
as in conformity with generally accepted stand-
ards.

General—All structural steel is required to be
given a shop coat of rust-inhibitive paint and a
field coat of protective paint, or equivalent, ex-
cept that paint or other protection may be omit-
ted from steel inherently rust resistive, and from
steel encased in concrete made with noncorrosive
aggregates.

Steel beams and columns are not to be sup-
ported on wood construction. For a compression
member the ratio of its length to radius of gyra-
tion is to be considered, above the foundation,
only between steel members themselves connected
to other steel.

High Tensile Bolted Structural Joints—
Bolts, nuts and washers used in such joints are to
conform to the requirements of ASTM, Tentative
Specifications for Quenched and Tempered Steel
Bolts and Studs with Suitable Nuts and Plain
W ashers.

Members Encased in Exterior Walls—Struc-
tural steel encased in exterior walls, with less
than 8 inches of solid masonry between the steel
and the exterior face of the wall, or encased in
walls of hollow masonry units, is to be protected
by mortar parging of the steel, or waterproofing
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coating of the steel, or of the exterior of the
masonry, or equivalent.

Formed Steel Construction

Formed steel construction designed in contorm-
ity with AISI, Light Gage Steel Design Manual,
and AISI, Steel Regulations (Reference Bulletin
V), insofar as applicable to formed steel construc-
tion, and protected as herein specified, is accept-
able as in conformity with generally accepted
standards.

Protection—All light-gage formed steel is re-
quired to be protected with an unbroken film of
rust-inhibitive coating. Load-bearing light-gage
formed steel construction is to be protected and.
maintained against corrosion which might cause
failure of structural elements or assemblies.
Whenever load-bearing light-gage formed steel
construction is assembled or located so that mois-
ture due to condensation or from other sources
may accumulate on or within the assembly in
concealed or not easily accessible locations, and
cause corrosion, the surface on which moisture
may accumulate is to be thoroughly protected
against corrosion by a coating of durable paint
or noncorrodible metal, or other protective ma-
terial approved by the enforcement officer.

Cast Iron

Cast iron for structural members is to conform
to the requirements of ASTM, Standard Speci-
fications for Gray Iron Castings. Allowable
stresses: tension 3,000 psi; shear 3,000 psi;
compression in bending 16,000 psi; compression
in columns 9,000 psi minus

40 times (height, inches)

) .radius of gyration r, inches
with a maximum permissible height/r ratio of 70.

Columns are to be at least 5 inches in diameter,
or least dimension and thickness of metal is to be
a minimum of 14, of the diameter or least di-
mension, or 34 inch, whichever is larger. Cast
iron bases and tops are to be at least 1 inch
thick.

When eccentric loading occurs, no part of the
column may be in tension.

Lintels are not to be used when the clear span
exceeds 6 feet.

Beams and columns are not to be supported on
wood construction.
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Wood Construction

Sizes—All wood structural members are required
to be of sufficient size and strength and are to be
conditioned and used so as to carry their imposed
loads safely, without undue deflection.

- Unless otherwise specifically noted, sizes given
in this standard are nominal sizes. The actual
dimension in inches of dressed lumber may not
be less than that given in the following table:

Nominal | Actual Nominal | Actual

1 A 6 58%
2 154 8 114
3 254 10 914
4 35 12 1115

Nominal sizes may be shown on drawings.

Grade and Quality—Lumber, when graded, is
required to be graded under rules applicable
thereto in NLMA, National Design Specification
for Stress-Grade Lumber and Its Fastenings, and
ASTM, Tentative Methods for Establishing Struc-
tural Grades of Lumber. Wherever the ability of
lumber to resist stresses or sustain loads depends
upon its being of a specific grade, acceptable as-
surance thereof is to be provided, such as grade
marking by an agency or person recognized as
being competent. Lumber is to be either stress-
grade lumber with the allowable stresses set forth
in the table entitled, “Working Stresses for Stress-
Grade Lumber,” part 3, pages 44 to 47, or yard
lumber. When yard lumber has been graded,
it is to be allotted the allowable stresses set forth
in the table entitled, “Working Stresses for Yard

Lumber,” part 3, page 43. Where the grade of

yard lumber has not been established, such lum-
ber is to be assumed to have the lowest allowable
stress accorded to the species, for yard lumber.
No lumber of lower grade than that listed in
the table entitled, “Working Stresses for Yard
Lumber,” part 3, page 43, and none with a slope

4

of grain in the center half of the length exceed-
ing 1 in 8 may be used for members in bending,
such as floor or ceiling joists, roof joists, rafters,
beams, or girders. -

No lumber of obviously unsuitable quality
may be used in any construction. All lumber is
to be sound and free from rot, decay, and shakes,
and other defects which would affect its dur-
ability or render it unsafe for the purpose for
which it is intended.

Framing lumber 2 inches or less in nominal
thickness should not have a moisture content of
more than 19 per cent.

Working Stresses

Normal Loading—For conditions of normal
loading, working stresses are required to be
those given in the tables entitled, “Working
Stresses for Yard Lumber,” part 3, page 43, and
“Working Stresses for Stress-Grade Lumber,”
part 3, pages 44 to 47.

Short-Time Loading—For short-time loading,
including snow, wind, and impact, allowable unit
stresses for normal loading, other than the modu-
lus of elasticity, may be increased as follows:

15 per cent for 2 months’ duration, as for

snow.

25 per cent for 7 days’ duration.

334 per cent for wind.

100 per cent for impact.

Such increases are not cumulative.

Long-Time Loading—For members designed to
be fully stressed by unusual fixed concentrated
loads to the safe maximum for more than three
years, either continuously or cumulatively, allow-
able unit stresses for normal loading are required
to be reduced 10 per cent.

Lumber Alternately Wet and Dry: Lumber
Pressure Impregnated—Allowable unit stresses
specified in the tables entitled, “Working Stresses

Type of stress, or modulus of elasticity

When lumber is alternately wet and dry;
and when lumber has been preservative im-
pregnated under pressure and high tempera-
ture; percentage of allowable unit stresses.

Extreme fiber in bending “f” and tension parallel to grain, “t”....... 85

Horizontal shear, "l}” BIERs T IR
Compression perpendicular to the grain, “CL”...........
Comgression arallel to the gram,gEC” .................
Modulus of elasticity, “E”...........................
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for Yard Lumber,” part 3, page 43, and “Work-
ing Stresses for Stress-Grade Lumber,” part 3,
pages 44 to 47, apply to lumber used under con-
ditions where it is continuously dry or continu-
ously wet, and to the heartwood of a durable
species under varying.conditions of use. Where
these conditions are not met and other approved
protective measures are not taken, and for lum-
ber preservative impregnated under pressure and
high temperature, the allowable unit stresses for
normal loading are required to be multiplied by
the reduction factors expressed in percentages
as indicated in the table on page 41, part 3.

Maximum Spans of Joists and Rafters—The
tables (part 3, pages 48 to 61) give the maximum
allowable spans in feet and inches, of floor joists,
ceiling joists, and rafters, for the allowable stress,
allowable modulus of elasticity, size of joist or
rafter surfaced on four sides, spacing of joist or
rafter, and the live load or snow zone indicated
thereon. The weight of joist or rafter has been
based on an assumed density of wood of 40
pounds per cubic foot.

Example for floor joists, given:

Span 17" —0”

Live load 40 psf

Plastered ceiling supported

Allowable unit stress (working stress) 1450 psi,
modulus of elasticity 1,600,000 psi

Solution: As regards siress, use table A and interpo-
late between columns headed 1400 and 1500: 3 x 8’s,
16 inches on center or closer, may be used; 2x 10’s,
16 inches on center or closer, may be used; 3 x 10’s,
24 inches on center or closer, may be used; 2x12’s,
24 inches on center or closer, may be used, as all of
these are good for spans greater than 177 —0". As
regards deflection, use table C and in column headed
1,600,000: 3x8’s, 16 inches on center are inade-
quate being good for only 15’ —9” or less; 3 x 8's,
12 inches on center may be used; 2 x 10’s, 16 inches
on center or closer, may be used; 3 x 10’s, 24 inches
on center or closer, may be used; 2 x 12’s, 24 inches
on center or closer may be used.

Example for ceiling joists, given:
Span 17" —0”

Live load 20 psf

Unplastered ceiling supported
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Allowable unit strees (working stress) 1450 psi,
modulus of elasticity 1,600,000 psi

Solution: Use table G, and as regards stress, inter-
polate between columns headed 1300 and 1500 under
“Unplastered Ceiling”: 2x6’s, 12 inches on center
(good for 17 —2") may be used; 2 x 8s, 20 inches
on center or closer, may be used; 2x 10’s, 24 inches
on center or closer, may be used. Use table G, and
as regards deflection, in column headed 1,600,000
under “Unplastered Ceiling”: 2 x 6’s, 12 inches on
center are inadequate as these are good for only
16" —3”; 2 x 8’s, 24 inches on center or closer, may
be used but stress governs; 2x10’s, 24 inches on
center or closer, may be used. (Where part of the
joist receives 20 psf and part receives 30 psf, use
tables G and H and interpolate between them).

Example for roof rafter, given:
Rise-to-run 6-to-12 (26°-30')
40 snow zone

No ceiling

Wood shingles

Actual length of rafter 15" —0”
Allowable unit stress (working stress) 1500 psi,
modulus of elasticity 1,200,000 psi

Solution: Use table J and as regards stress, in col-
umn headed 1500: 2 x 6’s, 12 inches on center may
be used; 2 x8’s, 24 inches on center or closer, may
be used; 2 x 10’s, 24 inches on center or closer, may
be used. Use table J and as regards deflection, in
column headed 1,200,000: 2 x 6’s, 12 inches on cen-
ter are inadequate; 2 x 8’s, 24 inches on center are
inadequate but 2 x 8’s, 20 inches on center or closer,
may be used; 2 x10’s, 24 inches on center or closer,
may be used.

Design and Assembly—In the design, prepara-
tion, fabrication, and installation of stress-grade
lumber, and of yard lumber as applicable thereto,
including the use of connectors and other mechan-
ical devices for fastening, the applicable require-
ments of the Code will be met by conformity with
NLMA, National Design Specification for Stress-
Grade Lumber and Its Fastenings.

Wood Supports Prohibited—Wood construc-
tion may not be used to support steel or cast
iron beams and columns, reinforced concrete, or
masonry, with the exception of fireplace hearths
and bathroom concrete floors. Centering of hearth
slabs or trimmer arches is not to be left in place.
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WORKING STRESSES FOR YARD LUMBER

(In pounds per square inch)

: Stress (psi bending) Modulus
. Rules under - of
Species which graded Commercial grade name Depth elasticity
in
thousands)
4” 6” 8” 10” 12”

Bald cypress SCMA No. 1 common dimension. ... ...... 700 | 250 | 250 | 500 | 400 | 1200
(tidewater '
red cypress)

Douglas fir, coast | WCLA No. 3 framing, joists, plank ... .... 210 | 450 | 600 | 700 | 650 1600
region : No. 1 studding, blocking.......... 850 | 850 [ 850 | 850 | 850 1600

. No. 2 studding, blocking .......... 500 | S00 | 500 | 500 | 500 1600

Douiglas fir, Rocky | WPA No. 1 dimension (or timbe;'s) ...... 650 | 800 | 850 | 950 |1050 1200

, 1\' ountain re- No. 2 dimeusion (or timbers) . . .. .. 180 | 400} 500 | 600 | 650 1200
gion

Fir, balsam NELMA Selected merchantable. . ..... .. ... 1100 [1000 (1100 (1050 {1150 1000

No.l. ... o i i 550 | 750 | 850 | 850 {1000 1000

Fir, white WPA No. 1 dimension (or timbers) . . . ... 650 | 800 | 850 | 950 (1050 1100

. No. 2 dimension (or timbers) . ..... 180 | 400 | 500 | 600 | 650 1100
i—Iemlock, eastern | NH and HMA | No. 1 common dimension.. . . ...... 650 { 800 | 850 {1050 |1050 1100
No. 2 common dimension. . .......| 650 | 750 | 750 | 750 | 750 1100

Hemlock,western { WCLA No. 3 framing, joists, plank . ......| 210 | 450 | 600 | 700 | 650 1400
(west coast No. 1 studding, blocking.......... 75G | 750 | 750 | 750 | 750 1400
hemlock) No. 2 studding, blocking .. ........ 450 | 450 | 450 | 450 | 450 1400

Larch, western WPA No. 1 dimension (or timbers) . . .... 850 {1100 |1150 {1300 [1450 1500

No. 2 dimension (or timbers)......| 240 | 550 | 700 | 850 { 900 1500

Pine, eastern | NPMA No. 1 dimension and timbers .. . . ... 500 | 650 | 700 | 800 | 850 1000
white (northern
white pine)

Pine, western| WPA No. 1 dimension (or timbers)......| 500 | 650 | 700 | 800 | 850 1000
white (Idaho No. 2 dimension (or timbers) . . ....[ 140 | 300 | 400 | 500 | 550 1000
white pine)
ponderosa and
sugar

Pine, red (Nor-|{ NH and HMA { No. 1 dimension and timbers....... 650 | 860 | 850 | 950 {1050 1200
way pine) Also NPMA

Red cedar, west- | WCLA Select merchantable dimension. . . . . 900 {1000 1100 1100 1150 1000
ern (western No. 1 dimension, plank........... 500 | 850 | 850 | 850 | 850 1000
red cedar) No. 2 dimension, plank . .......... 300 | 450 | 550 | 550 | 650 1000

No. 3 dimension, plank . . ......... 140 | 300 | 400 | 500 | 450 1000

Spruce, red and | NELMA Selected merchantable. . . .. .. .....11350 (1250 |1350 |1300 1400 1200
white (eastern No. 1., o, 650 | 900 {1050 {1050 [1200 1200
spruce)

Spruce, red and | NH and HMA | No. 1 dimension and timbers.. . . ... 650 | 800 | 850 | 950 (1050 1200
white (eastern
spruce) .

Spruce, Engel-| WPA No. 1 dimension (or timbers; R 450 | 550 | 600 | 650 | 750 800
mann No. 2 dimension (or timbers)...... 120 | 250 | 350 | 400 | 450 300

Spruce, Sitka WCLA Select merchantable dimension. . . . . 1100 (1250 [1350 1400 {1400 1200

' No. 1 dimension, framing . .. ...... 650 | 900 {1050 {1050 {1050 1200
No. 2 dimension, framing . ....... . 400 | 550 | 650 | 700 | 800 1200
No. 3 dimension, framing. . ..... .. 180 | 400 | 500 | 600 | 550 1200

Tamarack NH and HMA | No. 1 common dimension. ... .....| 700 | 850 | 950 {1150 {1150 1300

Abbreviations—CRA, California Redwood Association; Pine Manufacturers’ Association; SCMA, Southern

NELMA, Northeastern Lumber Manufacturers Asso- Cypress Manufacturers Association; WCLA, West

ciation; NH and HMA, Northern Hemlock and Hard- Coast Lumbermen’s Association; WPA, Western Pine

wood Manufacturers Association; NPMA, Northern Association.
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WORKING STRESSES FOR STRESS-GRADE LUMBER

[The working stresses below are for normal loading conditions]

Allowable unit stresses in pounds per square inch
2 3 4 5 6 7 Compression parallel to grain (for solid columns and solid
1 Rules under Extreme Compres- struts) for ratlos of lengt ir-to-least-dimension /d)
which graded fiber in sion per-
Species and commercial grade ! _ bending | Hori-|pendicu- | Modulus
“f” and [zontal| lar to of |I/d11 ,
] tension |shear ain | elasticity | or [//d14|l/d17|1/d20|l/d23|l/d26|l/d30|l/d35|l/d40|l/d50
R A parallel to] “H” | " ea” “E” less
5 grain "t” eeC”
ASH, WHITE: . '
2150 f Grade....... J&P......... 2150 | 145 1700 {1586 |1452 1224 | 932 | 730
1900 f Grade. .. .. .. J.&P.—B .&S.. 1900 | 145 1500 {1421 (1328 |1170 | 932 | 730
1700 f Grade. ...... J.&P.—B.&S.. 1700 | 145 1325 {1271 {1206 |1097 | 926 | 730
1450 f Grade. ...... J.&P.—B.&S..| National Hardwood 1450 | 120 600 {1;500,000 |1150 {1114 {1073 [1003 | 892 | 730 518 | 403 | 308 | 197
1300 f Grade....... B.&S......... Lumber Association 1300 | 120 1050 {1023 | 991 | 939 | 855 | 731 ’
1450 ¢ Grade....... P&T.........| ..o 1450 (1379 |1295 (1154 | 932 | 730 '
1200 ¢ Grade....... P&T.........! Lo, 1200 (1159 {1111 ({1031 | 904 | 730
1075 ¢ Grade....... P&T.........| o 1075 (1046 [1012 | 954 | 862 | 728
BEECH:
2150 f Grade....... J&P......... 2150 | 145 1750 |1640 |1509 (1288 | 995
1900 f Grade. ...... J.&P.—B .&S.. 1900 | 145 1525 {1453 1368 {1225 | 995
1700 f Grade. .. .. .. J.&P.—B.&S..| National Hardwood 1700 | 145 1350 {1300 {1241 (1139 | 983
1450 f Grade. .. .... J.&P.—B.&S.. Lumber Association 1450 | 120 600 {1,600,000 (1150 {1119 {1082 (1020 | 922 |}779 | 584 | 430 | 329 | 210
1550 ¢ Grade. ...... P&T.........| ... ... 1550 (1474 1384 |1234 | 995
1450 ¢ Grade....... P&T.........! ..o 1450 11388 (1314 |1188 | 992
1200 ¢ Grade....... P&T.........\ .. 1200 [1165 |1123 {1054 | 943
BIRCH:
2150 f Grade. .. .... J&P......... 2150 | 145 1750 1640 {1509 {1288 | 995
1900 f Grade. ...... J.&P.—B.&S.. 1900 | 145 1525 1453 {1368 11225 | 995
1700 f Grade. . ..... J.&P.—B.&S..| National Hardwood 1700 | 145 1350 |1300 {1241 |1139 | 983
1450 f Grade. . ..... J.&P.—B.&S.. Lumber Association 1450 | 120 600 1,600,000 {1150 {1119 |1082 (1020 | 922 [}779 | 584 | 430 | 329 | 210
1550 ¢ Grade....... P&T.......... oo 1550 {1474 {1384 1234 | 995
1450 ¢ Grade. ... .... P&T.........| ol e, 1450 [1388 11314 {1188 | 992
1200 ¢ Grade....... P&T.........| o] 1200 {1165 {1123 [1054 | 943 |
CHESTNUT:
1450 f Grade. .. .... J&P......... National Hardwood 1450 | 120 1200 (1110 {1003 | 823
1200 f Grade. ... ... J.&P.—B.&S.. Lumber Association 1200 | 120 360 11,000,000 | 950 | 905 | 852 | 763 |1622 | 486 | 365 | 269 | 205 | 132
1075 ¢ Grade. . ... .. P&T.........| oo 1075 {1009 | 932 | 802
CYPRESS,
SOUTHERN:
1700 f Grade. . . .. .. J.&P.—B.&S.. 4 1700 | 145 360 |1.200,000 igg ig%g {(l)(i,? g?)?]
1300 f Grade. ... ... J.&P.—B.&S..| National Hardwoo 1300 | 120 0 X g :
1450 ¢ Grade... . .. .. P&T......... Lumber Association |........|..... 1450 (1338 {1208 | 986 |(746 | 583 | 438 | 322} 247 |. 158
1200 ¢ Grade....... P&T.........\ ... . 1200 (1136 |1062 | 936 .
CYPRESS, TIDE-
WATER RED:
1700 f Grade. . . .. .. J.&P.—B.&S..| Southern Cypress 1700 | 145 1425 1320 {1196 | 986
1300 f Grade. .... .. J.&P.—B.&S.. Manufacturers 1300 | 120 360 {1,200,000 |1125 {1072 {1011 | 907 246 | 583 | 438 | 322 | 247 | 158
1450 ¢ Grade. ...... P&T......... Association  |........l..... 1450 {1338 11208 | 986
1200 ¢ Grade. . ... ... P&T.......... ... 1200 11136 11062 | 936
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DOUGLAS FIR,
COAST REGION:
l)enge5 Select Struc- | J.&P.2—B.&S.? 2150 | 145 455 1550 |1474 (1384 (1234 | 995 | 779
tural. .
Select Structural. . . .| J.&P.2—B.&S.2 1900 | 120 415 1450 (1388 {1314 |1188 | 992 | 779
1700f.—Dense No. 15| J.&P.2—B.&S.* 1700 | 145 455 1325 {1277 (1222 (1126 | 977 | 779
1450 f.—No. 1.....| J.&P.2—B.&S.2| West Coast Bureau of 1450 | 120 390 1200 {1165 1123 |1054 | 943 | 779
1100 f.—No.2.....|J.&P......... Lumber Grades and 1100 | 110 390 1075 {1049 [1019 | 969 | 889 | 772 {}584 | 430 | 329 | 210
Dens:] Sselect Struc- | P.&T......... Inspection ... .|..... 455 (1,600,000 {1550 {1474 |1384 |1234 | 995 | 779 | '
tural. !
Select Structural....|P.&T.........| ... .0 415 1450 |1388 {1314 |1188 | 992 | 779
Dense No. 15...... P&T.........\  ooooooo 455 1400 |1344 |1278 {1165 | 990 } 779
No.l............. P&T.........} oo 390 1200 {1165 (1123 (1054 | 943 | 779
DOUGLAS FIR,
INLAND RE-
GION:
Select Structural 5. . .| J.&P2. ... . ... 2150 | 145 455 (1,600,000 [1750 {1640 [1509 (1288 | 995 | 779 | 584 | 430 [ 329 | 210
Structural. . ... .. .. J&P2. ... ..... 1900 | 100 400 1,500,000 {1400 |1336 {1260 {1133 | 934 }730 548 | 403 | 308 | 197
Common Structural.| J.&P2..... ... Western Pine Asso- 1450 | 95 380 1,500,000 {1250 {1204 {1150 {1059 | 915
Select Structural .. .| P.&T.... .. ... ciation  |.... ... 0L 455 11,600,000 {1750 (1640 {1509 {1288 | 995 | 779 | 584 | 430 | 329 | 210
Structural .. ....... P&T.........\ oo 400 (1,500,000 11400 {1336 |1260 {1133 | 934 730 | 548 | 403 | 308 | 197
Common Structural .| P.&T.........| |.......0..... 380 /1,500,000 {1250 {1204 (1150 |1059 | 915 i
ELM, ROCK:
2150 £ Grade. .. .. .. J&P......... 2150 | 145 1750 {1582 |1384 {1069 | 808
1900 f Grade. ... ... J.&P.—B.&S 1900 | 145 1525 |1415 [1284 |1064 | 808
1700 £ Grade. ... ... J.&P.—B.&S..| National Hardwood 1700 | 145 1350 {1273 (1184 |1031 | 808
1450 £ Grade. . .. ... J.&P.—B.&S Lumber Association 1450 | 120 600 11,300,000 {1150 [1103 {1047 | 952 | 804 [}632 | 475 | 349 | 268 | 170
1550 ¢ Grade....... P&T.........}\ ..., 1550 (1434 |1296 |1063 | 808
1450 ¢ Grade....... P&T.........} oo, 1450 {1354 ({1243 11053 | 808
1200 ¢ Grade. ...... P&T.........| Aol 1200 {1146 {1082 | 976 | 806
ELM, SOFT:
1700 £ Grade.. . . .. .. J&P......... 1700 | 120 1225 {1158 |1079 | 946 | 746 | 583
1450 f Grade. ...... J.&P.—B.&S..| National Hardwood 1450 | 120 300 {1,200,000 {1050 [1007 | 958 | 873 | 739 | 583 438 | 322 | 247 | 158
1200 f Grade. ...... J.&P.—B.&S.. Lumber Association 1200 | 120 875 | 851 | 822 | 773 | 697 | 584
1075 ¢ Grade....... P&T.........| oo, 1075 {1030 | 977 | 887 | 746 | 583
GUM, BLACK AND
RED:
1700 £ Grade. ... ... J&P........ 1700 | 120 1225 [1158 {1079 | 946 | 746 | 583
1450 f Grade. . ..... J.&P.—B.&S..} National Hardwood 1450 | 120 360 (1,200,000 |1050 |1007 | 958 | 873 | 739 | 583 438 | 322 | 247 | 158
1200 f Grade. ...... J.&P.—B.&S Lumber Association 1200 | 120 875 | 851 | 822 | 773 | 697 | 584
1075 ¢ Grade.. . .... P&T.........}\ oo 1075 {1030 | 977 | 887 | 746 | 583
HEMLOCK, _
EASTERN:
Select Structural....| J.&P2—B.&S.2 1300 85 850 | 824 | 792 | 740 | 656 | 535 | 402
Prime Structural.. . .| J.&P.28 .. . ... Northern Hemlock and 1200 | 60 775 | 755 | 732 | 691 | 629 | 536 | 402
Common Structural .| J.&P.2-8. ... ... Hardwood Manufac- 1100 | 60 360 (1,100,000 | 650 | 638 | 624 | 601 | 563 | 508 | 402 |}295 | 226 | 145
Utility Structural . . .| J.&P.2-8 .. .. turers Association 950 | 60 600 | 590 | 580 | 561 | 532 | 488 | 403
Select Structural. .. .| P.&T.........{ Ao ..., 850 | 824 | 792 | 740 | 656 | 535 | 402
HEMLOCK, WEST
COAST:
1600 f.—Select Struc-| J.&P.2 1600 | 100 1100 |1064 (1022 | 951 | 840 | 681
tural. West Coast Bureau of | ) A
1450 f—No. 1.....| J.&P.2—B.&S.2 Lumber Grades and 1450 | 100 360 |1,400,000 |1075 |1042 {1003 | 937 | 834 | 680 {511 | 376 | 288 | 184
1100 f.—No. 2. ....|J.&P2........ Inspection 1100 90 850 | 834 { 814 | 781 | 730 | 654
No. 1 Hemlock Tim-{ P.&T..... .. .- E N DT S 1075 {1042 {1003 | 937 | 834 | 680
bers.

See footnotes at end of table.
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Central Library of Rochester and Monroe County - Business Division

WORKING STRESSES FOR STRESS-GRADE LUMBER

{The working stresses below arc for normal loading conditions]

Allowable unit stresses in pounds per square inch

2 3 4 5 6 7 Compression parallel to grain (for solid columns and solid
1 Rules under Extreme Compres- struts) for ratios of length-to-least-dimension (I/d)
. which graded fiber in sion per- '
Species and commercial grade ! bending | Hori-\pendicu- | Modulus
“f* and |zontal| lar to of 1/d11
tension | shear ain | elasticity | or |I/d14{l/d17|l/d20il/d23|l/d26 1/d30|1/d35}l/d40|l/d 50
parallel to| “H” ‘eL” “E” less
é'_raill “t’, ?(C,,
LARCH:
Select Structural 5.. | J.&P 2. 2150 | 145 455 1750 {1582 {1384 {1069
%tructurals. ...... l . } g}?); ........ W Pine A 1900 | 120 415 1450 |1354 {1243 (1053
ommon Structural .| J.&P.2........ estern Pine Associa- 1450 | 120 390 |1,500,000 |1325 |1252 |1167 {1023 )
Select Structural 5.. || P.&T.. ... ... tion AURUROI 455 1750 [1582 |1384 |1060 | (808 | 632 | 475 | 349 | 268 | 170
Structural . . ....... P&T.........\ i 415 1450 (1354 |1243 {1053
Common Structural.|P&T.........{ ... ] o 390 1325 (1252 |1167 [1023
MAPLE, HARD:
2150 f Grade....... J&P......... 2150 | 145 1750 {1640 {1509 ]1288 | 995
1900 f Grade....... J.&P.—B.&S.. 1900 | 145 1525 |1453 {1368 (1225 | 995
1700 f Grade....... J.&P.—B.&S..| National Hardwood 1700 | 145 1350 (1300 {1241 {1139 | 983
1450 f Grade. ...... J.&P.—B.&S Lumber Association 1450 | 120 600 11,600,000 {1150 |1119 {1082 |1020 | 922 |}779 | 584 | 430 { 329 | 210
1550 ¢ Grade. . ..... P&T.........| oo 1550 |1474 {1384 11234 | 995 |
1450 ¢ Grade... . ... .. P&T.........|  floooooooge 1450 (1388 {1314 }1188 | 992
1200 ¢ Grade....... P&T.........} Lo 1200 |1165 |1123 {1054 | 943
OAK, RED AND
WHITE:
2150 f Grade. ...... J&P.. ... ... 2150 | 145 1550 [1483 {1362 {1190 | 932 | 730 |
1900 f Grade. ...... J.&P.—B.&S 1900 | 145 1375 {1315 |1243 1122 | 932 | 730
1700 f Grade. ...... J.&P.—B.&S.. 1700 | 145 1200 {1159 |1111.{1031 | 904 | 730 ]
1450 f Grade. . ..... J.&P.—B.&S..| National Hardwood 1450 | 120 600 1,500,000 {1050 {1023 | 991 | 939 | 855 | 731 548 | 403 | 308 | 197
1300 f Grade. ...... B.&S......... Lumber Association 1300 | 120 950 | 930 | 905 | 866 | 804 | 712
1325 ¢ Grade....... P&T.........\ i) 1325 {1271 {1206 1097 | 926 | 730
1200 ¢ Grade. . ..... P&T.........| feeieeiieeens 12¢0 {1159 1111 (1031 | 904 | 730
1075 ¢ Grade. . ... ... P&T.......... oo 1075 (1045 |1012 | 954 | 862 | 728
PINE, NORWAY: ’
Prime Structural....} J.&P28. . . ... Northern Hemlock and 1200 75 900 | 874 | 842 | 790 | 707 | 583 | 438 .
Common Structural .| J.&P.28. .. ... Hardwood Manufac- 1100 75 360 11,200,000 | 775 | 758 | 738 | 704 | 650 | 572 | 438 {}322 | 247 | 158
Utility Structural.. .| J.&P.28. ... .. turers Association 950 | 75 650 | 640 | 628 | 608 | 577 | 531 | 439 ;
PINE, SOUTHERN:4
Dense Select Struc- | J.&P.—B.&S 2400 | 1207 455 1750 [1640 (1509 [1288 | 995 | 779
tural. v
Dense Structural 5. .| J.&P.—B.&S 2000 | 1207 455 1400 {1344 {1278 {1165 | 990 | 779 |
Dense Structural | J.&P.—B.&S 1800 | 1207 455 1300 {1255 (1202 {1112 | 971 | 779
S.E.&SS5
Dense No. 1 Struc- | J.&P.—B.&S 1600 | 1207 455 1150 (1119 {1082 1020 | 922 | 779
tural 5 :
No. 1 Dense 1400£%-5.| J &P.—B.&S 1400 | 140 455 1400 (1344 {1278 11165 | 990 | 779
No. 1 1200F 5. .. ... J.&P.—B.&S 1200 | 120 390 1200 |1165 {1123 (1054 | 943 | 779 |
No.1Dense®...... J&PS3. ... 1700 | 150 455 1400 |1344 [1278 {1165 | 990 | 779
No.l............. J&PSB....... Southern Pine Inspec- 1450 | 125 390 11,600,000 |1200 (1165 |1123 11054 | 943 | 779 |l=04 | 430 | 320 | 210
No. 2 Denee $ J&PS3 .. ... tion Bureau 1250 | 100 455 1025 [1003 | 977 | 934 | 865 | 764
No.2.......... Lo T&PAL L. 1100 | 85 390 875 | 861 | 845 | 817 | 774 | 711
- Dense Select Struc- | P.&T......... 455 1750 |1640 {1509 |1288 | 995 | 779
tural.’
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Dense Structural 5. .| P.&T......... 455 1400 {1344 |1278 |1165 | 990 | 779
Desnﬁe&gtsructural P&T......... 455 1300 {1255 (1202 (1112 | 971 | 779
Dense l1}‘0. 1 Struc- | P.&T......... 455 1150 |1119 |1082 {1020 | 922 | 779
tural.
No. 1 Dense 1400 9-5{ P.&T......... 1400 | 140 455 1400 {1344 {1278 (1165 | 990 | 779
No. 1 1200F °...... P&T......... 1200 | 120 390 1200 {1165 1123 (1054 | 943 | 779
PINE, SOUTHERN
LONGLEAF:4
Select Structural | J.&P.—B.&S.. 2400 | 1207 1750 (1640 {1509 [1288 | 995 | 779
Longleaf.5-6
Prime Structural | J.&P.—B.&S.. 2000 | 1207 1400 |1344 |1278 |1165 | 990 | 779
Longleaf .5-6
" Merchantable Struc- | J.&P.—B.&S.. 1800 | 1207 1300 {1255 (1202 1112 | 971 | 779
ural Longleaf.5>-6
Structural S.E.&S. | J.&P.—B.&S.. 1800 | 1207 1300 |1255 |1202 (1112 | 971 | 779
Longleaf. R o
No. 1 Structural | J.&P.—B.&S.. 1600 | 1207 455 |1,600,000 [1150 ({1119 {1082 {1020 | 922 | 779
Longleaf Southern Pine Inspec-
N?/iOOf 91‘:’ ongleaf | J.&P.—B.&S.. tion Bureau 1400 | 140 1400 [1344 [1278 {1165 | 990 | 779
No. 1 Longleafs....|J.&PB. .. ..... 1700 | 150 1400 [1344 {1278 |1165 | 990 | 779.
No. 2 Longleaf 5. .. .| J.&P8.. .. .. 1250 | 100 1025 (1003 | 977 | 934 | 865 | 764 |(8% | 430 | 329 | 210
Select Structural |P&T.........| ... ... 1750 {1640 {1509 |1288:] 995 | 779
Longleaf.>-6 HEE
Prime Structural |P&T.........| ... 1460 {1344 (1278 11165 | 990 | 779
Louileafﬁ'6 o :
MerchantableStruc- | P.&T.........}  J.....o0 ] 1300 [1255 {1202 |1112 .| 971 | 779
tural Longleaf.5-6
Structural S.E.&S. |P&T.........] ... ]..... 1300 {1255 11202 [1112 | 971 | 779
Longleaf.s
No. 1 Structural ([P&T.........}] ... ... 0. 1150 {1119 {1082 1020 | 922 | 779
Longleaf.s
No. 1 Longleaf [P&T......... 1400 | 140 1400 {1344 {1278 (1165 | 990 | 779
1400f 9-5
POPLAR, YELLOW:
1500 f Grade. . ... .. J&P......... 1500 | 110 1200 |1126 {1038 | 889 | 684
1250 f Grade. ... ... J.&P.—B.&S..| National Hardwood 1250 | 110 300 1,100,060 | 950 { 913 | 869 | 794 | 678 |}535 | 402 | 295 | 226 | 145
1075 ¢ Grade. ... ... P&T......... Lumber Association [........[]..... 1075 |1021 | 958 | 851 | 684
REDWOOD:
Dense Structural 5. .| J.&P .2—-B.gg 12? Cali R 4 1700 | 110 3 . 1450 131;8 1208 | 986
Heart Structural....| J.&P.2—B. alifornia Redwoo 1300 95 20 11,200,000 {1100 {1051 | 994 | 897
Dense Structural 5. .| P.&T......... Association  fe..oi|i.. 1450 (1338 [1208 | 986 |(746 | 583 | 438 | 322 | 247 | 158
Heart Structural....|P&T.........\ oo ... 1100 {1051 | 994 | 897
SPRUCE, EASTERN:
1450 f Structural |J.&P.2........ Northeastern Lumber 1450 | 110 1050 {1007 | 958 | 873 | 739
Grade. Manufacturers Asso-
1300 f Structural | J.&P.2..... ... ciation, Inc. 1300 95 300 |1,200,000 | 975 | 941 | 901 | 833 | 726 583 | 438 | 322 | 247 | 158
Grade. ;
1200 f Structural | J.&P2........ 1200 95 900 | 874 | 842 | 790 | 707 J
Grade.

' Abbreviations: J.&P., joists and planks; B.&S., beams and stringers; P.&T.,
posts and timbers; S.E.&S., square edge and sound. :
2 The allowable stresses for tension and compression parallel to grain given for
these joist and plank and beam and stringer grades are applicable when graded
according to paragraph 34b of ASTM, Tentative Methods for Establishing Struc-

tural Grades of Lumber.
¢ According to 1948 Standard Grading Rules, including Supplement No. 1.

(From Supplement No. 1, 1953, NLMA, Wood Structural Design Data, volame 1, 1948

5 These grades meet the requirements for density.
¢ These grades are based on requirements for heartwood.
7 The grading rules provide a basis for obtaining higher shearing stresses of

*- 140,160 and 180 pounds per square inch when specified.
8 These grades are applicable to 2-inch thickness only.

9 These grades are applicable only in sizes 3 inches and thicker.
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TABLE A—MAXIMUM ALLOWABLE SPANS OF FLOOR JOISTS
Dressed lumber surfaced 4 sides

Supportin; plastered ceiling Live load 40 psf
pans determined by stress only
Nominal | Spacing Allowable unit stresses, psi
size in
in inches

inches | c.toc. | 2400 2200 2000 1800 1600 1500 1400

1300 1200 1100 1000 800 600 400 200

12 15'-3”7 | 14’77 } 13’117 | 13’-3” | 12’-7” | 12’-3” | 11’-10"
2x6 16 13 -3 12 -8 12 -1 11-5 10 -9 10-5 10-1
20 12 -0 11-6 11-0 10-5 9-10 9 -6 9-2
24 11-0 10 -6 10-0 9-6 9-0 8-9 8-6

11'-5" | 10’-11” | 10"-5" '-11”7 | 8-10"| 7'-8” 6'-3" 4'-5%
9-9 94 8-11 8-6 7-1 6-6 54 3-9
8-10 8-5 8-0 7-8 6-10 5-11 4-10 3-5
8-2 7-10 7-6 7-1 64 5-6 4-6 3-2

12 20 -6 19 -7 18 -8 17-9 16 -9 16 -3 15 -8
2x8 16 18 -0 17-3 16 -5 15 -7 14 -8 14 -2 13-8
20 16 -2 15-6 14 -9 14 -0 13 -2 12 -9 12 4
24 14 -5 13-10¢ |13 -2 12 -6 11-10 {11-6 11 -2

15-1 14 -6 13-11 [13-3 11-10 | 10-3 8-4 s-11
13 -2 12 -8 12 -2 11 -7 10 4 9-0 7-4 5-2
11-11 | 11-5 10-11 {10-5 9-4 8-1 6 -7 4-8
10-9 104 9 -10 9-4 84 7-2 5-11 4-1

12 256 24 -5 23 4 22 -1 20-10 | 20-2 19-6
3x8 16 22 -3 21 -4 20 -5 19 -4 18 -3 17-8 17-1
20 20 -0 19 -2 18 -3 17 -4 16 -4 15-10 | 154
24 18 -8 17-10 |17-0 16 -2 15-3 14 -9 14-3

18-10 |18-1 174 16 -6 14 -9 12-9 10-5 7-5
16 -6 15-10 | 15-2 14 -5 12-11 [11-2 9-1 6 -5
14 -9 14 -2 13 -6 12-8 11-6 10-0 8-2 5-10
13 -9 13-3 12-8 12-1 10-10 94 7-17 S-5

12 25 -7 24 -7 23 -6 22 -5 21 -1 20 -5 19 -8
2x10 16 22 -5 21 -6 20 -6 19 -5 18 4 17-9 17 -2
20 20-0 19 -2 18 -3 174 16 4 15-10 {154
24 18 -8 17-10 {17-0 16 -2 15-3 14-9 143

18-11 |18-2 17-5 16 -7 14-10 [12-10 }10-6 7-5
16 -7 15-11 }15-3 14 -6 13 -0 11-3 9-2 6-6
14-9 14 -2 13 -6 12-9 11-6 10-0 8-2 5> -10
13-9 13 -3 12-8 12-1 10-10 94 7-17 5-5

12 32-0 30 -7 29 -2 27-8 26 -2 25 -4 24 -6
3x10 16 28 -1 26-10 | 25 -7 24 -3 22-11 (223 21 -6
20 25 4 24 4 23 -2 21-11 |[20-8 20 -0 19 -4
24 23 -2 22 -3 21-3 20 -1 18-11 |18 -4 17 -8

23 -6 22 -7 21 -8 20-8 18 -6 16 -0 13-1 9-3
20 -8 19-11 {19-0 18 -2 16 -3 14 -1 11-5 8-2
18 -8 17-11 {17-2 16 4 14 -7 12-8 104 14
17-0 16 -4 15-8 14-11 |13-5 11-7 9-6 6 -7

12 31-0 29 -8 28 -3 26-10 | 254 24 -6 23 -8
2x12 16 27-0 25-11 [24-8 23 4 22 -0 21 4 20 -8
20 24 -0 23 -0 21-11 {20-9 19-6 18-11 |18 4
24 22 4 21 -4 20 -4 19-3 18 -2 17 -7 17-0

22-10 (21-11 |21-0 20 -0 17-11 |15-6 12-8 8-11
200 19-3 18 -5 17-6 15-8 13 -7 11-1 7-10
17-8 16 -11 | 16 -2 15-5 13-10 | 12-0 9-10 6-11
16 4 15-8 15-0 144 12-10 |11-1 9-0 6-5

Determine allowable unit stress and modulus of elasticity for the specie and grade of lumber

Values above 30'-0” long are in general unobtainable but are included for purposes of inter.

used. polation.

Use emaller span or larger joist or closer spacing as determined both by stress table and by
appropriate deflection table.
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Erratum: Table B, part 3, page 49, second line under title:
add "Not" before "Supporting plastered ceiling"
Nominal | Spacing
size in
in inches
inches | c.toc. 2400

12 {16-9”

2x6 16 |14-7
20 |13-3
24 |12-2
12 |22-5

2x8 16 |19 -4
20 |17-6
24 [15-10
12 |27-7

3x8 ]6 2‘1’ "5 - T ks T2 -l T E-AV BV ) 17 % 10 —O 40 —Vv 14— AV O 49 TaAv AR T AL O i1V Tv 4 —Aa
20 |21-11 [21-0 |20-0 |19-0 [17-11 [17-4 [16-9 [16-2 |15-6 |14-10 [14-2 |[12-8 |11-0 | 90 | 6-5
24 206 |19-8 |18-9 [17-9 |16-9 |16-3 |[15-9 |[15-2 |14-7 |13-11 |13-3 |[11-11 |10-3 84 | 60
12 |27-8 |26-7 |25-5 |24-2 [22-8 |21-11 [21-2 {204 |19-6 |18-8 |17-10 |16-0 |13-11 |11-5 7-11

2x10 16 1246 |23-6 |22-5 |21-3 |20-1 |19-5 {18-9 |18-1 [17-5 |[16-8 |15-11 |14-3 |12-4 |10-1 7-1
20 |22-0 |21-1 |20-1 [19-1 [18-0 [17-5 [16-10 {16-2 |15-6 |14-10 {142 |[12-8 |11-0 | 9-0 | 6-5
24 (206 |19-8 (18-9 |17-9 [16-9 |16-3 [15-9 |15-2 |14-7 [13-11 |[13-3 |11-11 |10-3 | 8—4 | 6-0
12 134-10 |33-4 |[31-10 |30-2 |28-5 [27-6 [26-7 [25-8 |24-9 (23-8 [22-6 [20-2 |17-5 |14-2 |10-1

3x10 16 |30-7 (294 |28-0 [26-7 [25-2 |24-4 |23-6 |22-8 [21-9 [20-10 {19-10 |17-9 |15-4 |12-6 | 8-10
20 (276 |26-4 |25-1 (239 |22-4 {21-7 [20-10 {20-1 |19-3 |18-5 [17-6 |15-8 |13-8 |[11-2 7-9
24 |25-5 [24-5 [23-3 [22-0 [20-9 {20-1 [19-5 |18-8 |17-11 |17-2 |164 |14-8 |[12-8 |10-5 7-3
12 |33-10 |324 |30-9 |29-2 [27-7 |26-8 [25-9 |[24-10 [23-11 [22-11 [21-10 |19-6 |16-11 {139 | 9-9

2x12 16 |29-6 |28-3 |27-0 |25-7 |24-2 |234 |22-6 [21-8 [20-10 [20-0 [19-1 |17-1 |14-9 |12-1 | 8-6
20 [26-8 256 |24-4 [23-1 |[21-10 |21-2 [20-5 |[19-8 |18-11 [18-1 [17-3 {15-5 |13-4 |10-11 { 7-9
24 246 [23-5 [22-4 [21-2 (200 |19-4 [18-8 |18-0 [17-3 |16-6 |15-9 |14-1 {12-2 | 9-11 | 7-1

Determine allowable unit stress and modulus of elasticity for the specie and grade of lumber

used.

Use smaller span or larger joist or closer spacing as determined both by stress table and by
appropriate deflection table.

Values above 30'~0* long are in general unobtainable but are included for purposes of inter-
polation,
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TABLE B.—MAXIMUM ALLOWABLE SPANS OF FLOOR JOISTS
Dressed lumber surfaced 4 sides

Nof Supportinsg plastered ceiling Live load 40 psf
pans determined by stress only
Nominal | Spacing Allowable unit stresses, psi
size in
in inches
inches | c. toc. 2400 2200 2000 1800 1600 1500 1400 1300 1200 1100 1000 800 600 400 200

12 16'-9” | 16’-1” | 15—4” | 14'=7" |13’-10" | 13’'-5” | 13'—0” | 12'-6” | 12'-0” | 11'-6” | 10’-11"| 9'-9” 8’-5" -10” ~-10”

2x6 16 14 -7 13-11 {13-3 12 -7 11-11 |[11-6 11 -1 10-8 10-3 9-10 94 84 7-2 5-10 4-1
20 13 -3 12 -8 12 -1 11-5 10-10 | 10-6 10 -1 9-8 9-3 8-10 8-5 7-6 66 54 3-9
24 12 -2 11 -7 11 -1 10 -6 9-11 9-8 9-5 9-1 8-8 8-3 7-10 7-0 6-1 4-11 3-6
12 22 -5 21 -6 20 -6 19 -6 18 -5 17-10 | 172 16 6 15-10 | 152 14 -6 13 -0 11-3 9 -2 6 -6

2x8 16 19 -4 18-6 '17-8 16 -9 15-10 | 154 14-10 | 14 4 13 9 13-1 12 -5 11-1 9 -7 7-9 5-6
20 17 -6 16 -9 16 -0 15 -2 14 4 13-11 | 13-5 12-11 | 12-5 11-11 |11-4 10 -2 8-10 7-2 5-1
24 15-10 | 15-2 14 -0 13 -9 13 -0 12 -8 12 -3 11-10 |11 4 10-10 |10-3 9 -2 7-11 66 4-6
12 27-7 26 -6 25 -4 24 -1 22 -7 21-10 {21-1 20-3 19 -5 18 -7 17-9 15-11 |13-10 {114 7-10

3x8 16 24 -5 23 -5 22 -1 21 -2 20-0 19 4 18 -8 18 -0 17 -4 16 -8 15-10 |14 -2 12 -3 10 -0 7-1
20 21-11 | 21-0 20 0 19 -0 17-11 | 174 16 -9 16 -2 15 6 14-10 | 142 12 -8 11 -0 9-0 6 -5
24 20 -6 19 -8 18 9 17 -9 16 -9 16 -3 15-9 15 -2 14 -7 13-11 |13-3 11-11 |10-3 84 60
12 27 -8 26 -7 25 -5 24 -2 22 -8 21-11 (21-2 204 19 6 18 -8 17-10 (16 -0 13-11 | 11-5 7-11

2x10 16 216 23 -6 22 -5 21 -3 20 -1 19 -5 18-9 18 -1 17 -5 16 -8 15-11 |14-3 12 -4 10 -1 7-1
20 220 21-1 20 -1 19 -1 18 -0 17 -5 16-10 {162 15 -6 14-10 | 142 12 -8 11-0 9 -0 6-5
24 20-6 19 -8 18 -9 179 16 -9 16 -3 15-9 152 14 -7 13-11 |13-3 11-11 |10-3 84 6-0
12 34-10 |334 31-10 | 302 28 -5 276 26 -7 25 -8 24 -9 23 -8 22 -6 20-2 17-5 14 -2 10-1

3x10 16 307 29 4 28 -0 26 -1 25 -2 24 -4 23 -6 22 -8 21-9 20-10 |19-10 |17-9 154 12 -6 8-10
20 27-6 26 4 25-1 23 -9 22 4 21 -7 20-10 |20-1 19-3 18 -5 17 -6 15-8 13 -8 11 -2 79
24 25 -5 24 -5 23 -3 22 -0 209 20 -1 19 -5 18 -8 17-11 | 17-2 16 4 14-8 12 -8 10 -5 7-3
12 33-10 |32 -4 30 -9 29 -2 27-7 26 -8 25-9 24-10 | 23-11 |22-11 [21-10 {19-6 16-11 {139 9-9

2x12 16 29 -6 28-3 270 25-7 24 -2 23 4 22-6 21-8 20-10 |20-0 19 -1 17-1 14 -9 12-1 | 8-6
20 26 -8 256 24 4 23 -1 21-10 | 21-2 20-5 19 -8 18-11 | 18-1 17-3 15-5 13 4 10-11 79
24 24 -6 23 -5 22 4 21 -2 20-0 19 4 18 -8 18 -0 17-3 16 -6 159 14 -1 12 -2 9-11 7-1

Determine allowable unit stress and modulus of elasticity for the specie and grade of lumber Values above 30'~0° long are in general unobtainable but are included for purposes of inter-

used polation.

appropriate deflection table.

Use smaller span or larger joist or closer spacing as determined both by stress table and by

6
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TABLE C.—MAXIMUM ALLOWABLE SPANS OF FLOOR JOISTS
: Dressed lumber surfaced 4 sides
Deﬂectlon for plastered ceiling Live load 40 psf
~ Spans determined by deflection only
Nominal | Spacing Modulus of elasticity, E, psi
gize | in
in inches
inches | c. to c. | 1,600,000 | 1,500,000 | 1,400,000 | 1,300,000 | 1,200,000 | 1,100,000 | 1,000,000 { 800,000
12 11'-3” 11’-0” 10'-9” 10'-6” 10"-3” -11” 91" '~10"
2x6 16 10-2 9-11 9-8 9-5 9-2 8-11 8-7 8-0
20 9-5 9-3 9-1 8-10 8-7 8 -4 8-1 7-6
24, 8-10 8-8 86 84 8-1 7-10 17 7-0
12 14 -11 14 -7 14-3 13 -11 13-7 13 -2 12 -9 11-10
2x8 16 13-6 13-3 12-11 12 -7 12-3 11-11 11-7 10-9
20 126 12-3 12-0 11-9 11-5 11-1 10-9 9-11
24 11-9 11-6 11-3 11-0 10-9 10-5 10-1 94
12 17-5 17-1 16 -9 16 4 15-11 156 15-0 13-11
3x8 16 15-9 15-5 15-1 149 14-5 14 -0 13 -7 12 -7
20 14-9 14 -5 14-1 13-9 13-5 13-0 12 -7 11-8
24 13 -10 13 -7 13 4 13-0 12 -8 12 -3 11-10 10-11
12 ‘18 -11 18-7 18 -2 17-9 17-3 16 -9 16 -3 15 -2
2x10 16 17-3 16 -11 16 -7 16 -3 15-10 154 14 -10 13 -9
20 16 -0 15-8 15 4 15-0 14 -8 14 -3 13 -10 12 -10
24 15-1 14 -9 14-5 14 -1 13 -9 134 12 -11 12 -0
: 12 22 -3 21 -10 21 4 20-10 20-3 19 -8 19 -1 17-9
3x10 16 20 ~3 19 -10 194 18 -10 18 4 17-10 17-3 16 -1
20 18 -9 18-5 18 -0 17-7 17-2 16 -8 16 -2 15-0
24 17-8 17-4 17 -0 16 -7 16 -2 15-9 15-3 14 -2
: 12 23 -1 22 -7 22 -1 21 -6 20-11 20 4 19-9 18 -5
2x12 16 20-10 20-5 19-11 19-5 18 -11 18-5 17-11 16 -9
20 19 -5 19-0 18 -7 18 -2 17-8 17 -2 16 -8 15 -6
24 18-3 17 -10 17-5 17-0 16 -7 16 -2 15-8 14 -7

Determine allowable unit stress and modulus of elasticity for the
specie and grade of lumber used.

CODE MANUAL

Use smaller span or larger joist or closer spacing as determined

both by deflection table and by appropriate stress table.

STATE BUILDING CODE COMMISSION

JUNE 1,

1954
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TABLE D.—MAXIMUM ALLOWABLE SPANS .OF FLOOR JOISTS
Dressed lumber surfaced 4 sides
Deflection for no ceiling or unplastered ceiling Live load 40 psf
Spans determuned by deflection only
Nominal | Spacing Modulus of elasticity, E, psi
size in
in inches ’ _
inches | c. to ¢. | 1,600,000 | 1,500,000 | 1,400,000 | 1,300,000 | 1,200,000 | 1,100,000 { 1,000,000 | 800,000
12 127-10” 127" 12'—4” 12’-1” 11/-97 11'-4” 10'-11” | 10'-1”
2x6 16 11-7 114 11-1 10-10 10-6 10 -2 9-10 9-2
20 10-9 10-7 104 10-1 9-10 9-7 9-3 8-17
24 10-1 9-11 9-9 9-6 9-3 9-0 8-8, 8-0
12 17-0 16 -8 16 4 15 -11 15 -6 15-1 14-7 | 13-7
2x8 16 15-6 15-3 14 -11 14-6 14 -1 13-8 13 -3 12 -4
20 14 4 14 -1 13 -9 13-5 13 -1 12 -8 12 -3 114
24 13-6 13-3 13 -0 12-8 12 4 11-11 11-6 10-8
12 19-11 19 -7 19 -2 18 -9 18 -3 17-9 17-2 16 -0
3x8 16 182 17-9 174 16-11 16 -6 16 -0 15-6 14-5
20 16 -10 16 -6 16 -1 15-8 15-3 14 -10 14 4 13 -4
24 15 -1¢0 15 -7 15-3 14-11 14 -6 14 -1 13 -7 12-6
12 21 -8 21-3 20-9 20-3 19-9 19 -2 18 -7 174
2x10 16 19-8 19 4 19-0 18 -7 18 -1 17-6 16 -11 15 -8
20 18 -3 17-11 17-7 17-2 16 -9 16 -3 15-9 14 -8
24 17-3 16 -11 16 6 16 -1 15 -8 15-3 14 -9 138
12 25-5 24 -11 24 4 23 -9 23 -2 22 -6 21 -10 20-3
3x10 16 23 -2 22 -8 22 -1 21 -6 20-11 20 -4 19-8 18 -5
20 21-5 21 -0 20 -7 20 -1 19 -7 19-1 18 -6 17-1
24 20-2 19 -10 19-5 19-0 18 -6 18 -0 17-5 16 -2
12 26 -5 25-10 25-3 24 -7 23 -11 23 -3 22 -7 21 -1
2x12 16 23 -10 23 4 22 -9 22 -2 21 -7 21 -0 20 -5 19 -2
20 22 -2 21 -9 21-3 20-9 20 -2 19 -7 19-0 17 -8
24 20 -10 20 -5 19 -11 19 -5 18 -11 18-5 17 -11 16 -8

Use smaller span or larger joist or closer spacing as determined
both by deflection table and by appropriate stress table.

Determine allowable unit stross and modulus of elasticity for the
specie and grade of lumber used.

CODE MANUAL STATE BUILDING CODE COMMISSION wJUNE 1, 1954
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TABLE E.—MAXIMUM ALLOWABLE SPANS OF FLOOR JOISTS
Dressed lumber surfaced 4 sides
Deflection for plastered ceiling Live load 30 psf -
Spans determined by deflection only
Nominal | Spacing Modulus of elasticity, E, psi
size in
in inches .
inches | c. to c. | 1,600,000 { 1,500,000 | 1,400,000 | 1,300,000 | 1,200,000 | 1,100,000 | 1,000,000 | 800,000

12 12'-5" 122" 11'-10” 11'-6" 11'-2" 10-10” 10'-6” 9’9"

2x6 16 11-2 10-11 10-8 10-5 10-1 9-9 9-5 8-10
20 10 4 10 -2 9-11 9-8 9 -5 9-2 8-11 8-3
24 9-9 9-7 9-5 9-2 8-11 8-8 84 7-8
12 16 -5 16 -1 15-9 15-5 15-0 14 -6 140 13 -0

2x8 16 14-10 14 -7 14 -3 13 -11 13-6 13-1 12-8 11 -10
20 13 -9 13 -6 133 12 -11 12 -7 12 -3 11 -10 10-10
24 12 -11 12 -8 12 -5 12 -2 11-10 11-6 11-1 10-3
12 19 -2 18-9 18 4 17-11 17-6 17-0 16 -6 15 4

3x8 16 17-6 17-1 16 -8 16 -3 15-10 15-5 14 -11 13 -10
20 16 -2 15 -10 156 152 14 -9 14 4 13 -10 12 -10
24 15-3 150 14 -8 14 -4 13 -11 13 -6 130 12 -0
12 20-11 20-5 19 -11 19 -5 18 -11 18 -5 17-10 16 -8

2x10 16 18 -11 18 -7 183 17-10 17 4 16 -10 16 -3 15 -1
20 17-6 17 -2 16 -10 16 6 16 -1 15 -8 15 -2 14 -1
24 16 6 16 -2 15-10 156 15-1 14 -7 14 -2 13 -2
12 24 -6 24 -0 23 6 22 -11 22 4 21-8 210 19 -6

3x10 16 22 -3 21-9 21-3 20-9 20 -2 19 -7 18 -11 17-8
20 20-7 20-2 19-9 19 4 18-10 18 4 17-9 16 -6
24 19 -5 190 18 -7 18 -2 179 17 4 16 -9 15 -7
12 254 24.-10 24 -3 23 -8 23 -0 22 4 21-8 20 -3

2x12 16 22 -10 22 -5 21 -11 21 -5 20-10 20-3 19 -8 18 -5
20 214 20-11 20 -5 19 -11 19 -5 18 -10 18 -3 170
24 20 -1 19-8 19-3 18 -9 18 -3 17 -9 17-3 16 -0

Determine allowable unit strees and modulus of elasticity for the
specie and grade of lumber used.

CODE MANUAL

Use smaller span or larger joist or cloger spacing as determined

both by deflection table and by appropriate stress table.

STATE BUILDING CODE COMMISSION

JUNE 1, 1954



Central Library of Rochester and Monroe County - Business Division

Wood Construction 3
53

TABLE F.—MAXIMUM ALLOWABLE SPANS OF CEILING JOISTS
Dressed lumber surfaced 4 sides

Supporting ceiling Live load 10 psf
Deflection oo Stress
Nominal | SPacing Plastered ceiling | Unplastered ceiling Plastered ceiling -~ : ‘Unplastered ceiling
size in iml:lllms :
inches | U " ‘ : Allowable unit Allowable unit
R E, psi E, psi stress, psi stress, psi

1,600,000/1,200,000/1,600,000/1,200,000{ 1500 1300 1100 1500 1300 1100

12 11'-7” | 10'-6” | 13'-3” | 12'=0” |12’-9” {11’-11" |1V-0” |15’-11" | 14-9” |13'-7"
2x4 16 10-6 9-6 12-0 10-10 [11-3 10-6 9-8 13-11 (12-11 [11-11
20 9-8 8-9 11-1 10-0 10 -0 9 -4 8-8 127 11-8 10-9

24 9-2 84 10-6 9-6 9-2 8-6 7-11 (11-7 10-9 9-11

12 17-10 | 16-3 20 -5 18 -7 19 -7 18 -3 16 -9 23-10 |22-1 20 -5
2x6 16 16 -3 14-9 18 -7 16-10 |{17-3 16 -0 14 -8 21-0 19-6 18 -0
20 15-1 13 -8 17-3 15-8 15 -6 14 -5 13 -3 19-1 17-8 16 -3
24 14-2 12-10 | 16-3 14 -8 14 -3 13 -3 12-3 17-7 16 4 15-1

12 239 21-9 27 -2 24-11 |25-7 23-10 |21-11 |31-0 28 -10 {26 -7
2x8 16 21 -9 19-8 24-11 |[22-6 22 -7 21-0 19-3 27-8 25 -8 23 -9
20 20-2 18-3 23 -1 20-11 |20-5 19 -0 17-6 25 -1 23 4 21 -6
24 18-10 | 17-2 21-7 19-8 18-10 {17-6 16 -1 23 -4 21-8 20-0

12 30-3 27 -4 34-8 31-3 31-10 |{29-7 27-2 38 -1 35-5 32 -7
2x10 16 274 24-11 |31-3 28 -6 28 -3 26 -3 24 -0 34 -1 31-8 29 -2
20 25 -5 23 4 29 -1 26 -8 25 -7 23-10 121-10 |31-1 28-11 |26 -7
24 240 21-9 276 24 -11 }23-6 21-11 |20-1 289 26 -9 24 -7

hoent luded

ble but are i

Determine allowable unit stress and modulue of elasticity E for Values above 30'~0’ are in gencral
the specie and grade of lumber used. . for purposes of interpolation.

Use emaller span, or larger joist, or closer spacing as determined
both by stress and by deflection.

CODE MANUAL STATE BUILDING CODE COMMISSION JUNE 1, 1954
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TABLE G.-—MAXIMUM ALLOWABLE SPANS OF CEILING JOISTS
Dressed lumber surfaced 4 sides

Supporting ceiling Live load 20 psf
Deflection ' Stress
Nominal Sbgcing Plastered ceiling - | Unplastered ceiling Plastered ceiling Unplastered ceiling
. . 1mn -~ -
size in | .
inches cm(t:'l;e: , Allowable unit Allowable unit
e E, psi E, psi . dtress, psi - stress, psi

1,600,000(1,200,000{1,600,000{1,200,000| 1500 1300 { 1100 1500 1300 1100

12 . _” 8’_4” 10!_6/1 ’_7n 101_2 ” 9/_5" 8/_7[[ 11!_6” 10/__ ” 9/_8”
2x4 16 84 | 7-7 9-7 8-8 8-10 | 8-3 7-6 |10-0 94 8-6
20 7-9. 7-1 8-10 8 -1 7-11 74 6-9 9-0 84 7-8
24 7-3 6-7 84 7-7 7-3 6-9 6-2 8-3 7-8 7-0

12 142  [(12-10 |16-3 14-9 15-6 14 -5 13 -3 17-6 16 -3 14-11
2x6 16 12-10 | 11-9 14 -9 13 -5 13 -7 12 -8 11-7 15 -4 14 -3 13 -1

20 11-11 j10~10 - { 13-8 12 -5 12-3 11-5 10-6 13-10 (12-11 |11-11
24 11-3 10-3 12-11 }11-9 11-3 10-6 9-7 12-9 11-10 |10-10

12 18-11 |17-3 21-8 19-9 20-3 18-10 |17-3 22-10 21-3 19 -5
2x8 16 17-3 15-8 19-9 18 -0 17-8 16 -5 15 -2 19-11 |18-6 17-1
20 15-10° | 14-5 18 -1 16 -6 16 -0 14-11 |13-9 18 -1 16-10 |15-6
24 15-0 13-7 17-2 15-6 14-10 (13-9 12-6 16 -9 15-6 14-1

12 24 -0 21-10 (27-6 250 25 -6 23 -9 21-10 [28-6 26 -6 24-5
2x10 16 21-10 |19-10 |25-0 22 -8 22 -6 20-11 {19-1 254 23 -7 21-6
20 20 -2 184 23 -1 21-0 20-3 18-10 {174 22-11 (214 19 -7
24 19-0 17-3 [21-10 {19-9 18 -7 174 15-10 {21-0 19-7 17-11

Determine allowable unit stress and modulus of elasticity E for Use emaller span, or larger joist, or closer spacing as determined
the specie and grade of lumber used. both by stress and by deflection. .

CODE MANUAL STATE BUILDING CODE COMMISSION JUNE 1, 1954
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TABLE H—MAXIMUM ALLOWABLE SPANS OF CEILING JOISTS
: Dressed lumber surfaced 4 sides SN
. Supporting ceiling . Live load 30:psf Coterh
" Deflection o Stress’
) Pl - - e
Nominal | SP2cing astqed ceiling Unplaswred ceiling Plastered cellmg : Un‘plastered celhng
s.ize in in(l:llles ' . | ot
inches c. to ¢ , Allowable unit | Allowable ul:lit
T E, psi . . E, psi stress, psi - 1 stress, psi

1,600,000{1,200,000/1,600,000(1,200,000, 1500 1300 1100 1500 1300 1100

12 8'—0" _an r_on 8'—4” 11" r_an 76" —Q” 91" r_aqnr
2x4 16 7-3 6-7 84 7-6 7-9 7-2 6 -7 8-6 7-11 7-3
20 6-9 6-2 7-8 7-0 6-11 6-5 5-10 71 7-1 6-5
24 64 5-9 7-3 6-7 .64 5-11 5-5 6-10 66 60

12 12 -5 11 -3 14-3 12-10 {13-8 12-9 11-8 1411 (13-11 |12-9
2x6 16 11-3 10-3 12-10 {11-8 12 -0 11-2 . ]10-3 13-1 12 -3 11-3
: 20 10-5 9-6 11-11 {10~10 {10-10 }10-1 9-3 11-10 |11-1 10-3
24 9 -10 8-11 11-3 10-3 9-11 9-3 8-6 10-11 |10-2 94

12 16 -5 15 -0 18 -9 17 -2 17-11 [16-7 15-3 19 -7 18 -2 16 -8
2x8 16 15-0 138 17-2 15 -7 15-9 14 -8 13 -6 17-3 16 -0 14 -9
20 13-11 | 12-7 15-11 | 14-5 14 -2 13 -2 12-1 156 14 -5 13-3
24 13 -1 11-11 |15-0 13-8 13 -0 12-2 11-3 14 -3 13 4 12 4

12 20-10 | 18-10 |23-10 |21-6 22 -7 21-0 19 -3 24 -7 22-11 |21-0
2x10 16 18-10 | 17-3 21-6 19-9 19-11 |18-6 16-11 |21-10 [20-2 18 -6
20 17-8 16 -1 20-2 18 -5 17-10 |16-7 15-3 19-6 18 -2 16 -8
24 16 -7 15-1 19-0 17-3 16 -5 15-3 14 -0 18 -0 16 -8 154

Determine allowable unit stress and modulus of elasticity E for Use smaller span, or larger joist, or closer spacing as determined
the specie and grade of lumber used. - both by stress and by deflection.

CODE MANUAL STATE BUILDING CODE COMMISSION JUNE 1, 1954
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" TABLE I.—MAXIMUM 'ALLOWABLE SPANS OF RAFTERS
7 vertical to 12 horizontal (approximately 30° pitch) 40 snow zone No ceiling
Roofing material 2.5 psf (shingles, copper sheets, copper tile, 3-ply ready roofing)
- Span is actual length of rafter between supports SR
Deflection Stress
Nominal | Spacing
gize ~ | in : -
in inches E, psi Allowable unit stress, psi
inches c. to c. :
1,600,000 | 1,200,000 | 1500 1400 1300 1200 | 1100 1000 1900
: 12 10'—4" 9'—4” 11'4” | 11'-0” | 10’-7” | 10’-2” 9'-9” 9’4" 8’-10"
2x4 16 94 8-6 9-10 | 9-6 9-2 8-10 8-5 8-1 7-8
20 8-8 8-0 8-10 8-7 84 8 -0 7-8 74 7-0
24 8-2 7-5 8-1 7-10 7-7 74 7-0 6-8 64
12 16 -0 14 -7 17-7 | 17-1 [(16-5 |15-9 |15-1 14-5 | 139
2x6 16 14 -7 13 -2 154 14-10 | 14-3 13 8 13 -1 12 -6 11 -10
' 20 13 -6 12 4 13-10 | 13 -5 12-11 | 125 11-10 | 114 10 -10
24 12-8 11-6 12-7 |12-2 |11-9 (114 |10-10 | 104 9-10
12 21 -5 19 -5 23 -7 22-10 | 220 21-1 20-3 19 4 18 4
2x8 16 19-5 17-7 20-3 198 (190 [18-3 |17-6 |16-9 | 15-10
20 18 -0 16 -5 18 -5 17-10 | 17-3 16 -7 15-11 | 15-2 14 -5
24 16 -11 15-5 17-0 16 -5 15-10 | 15-2 14 -6 13-10 | 13-2
12 27-1 24 -7 29 -5 28 -5 274 26 -3 25-1 23-11 | 228
2x10 16 24 -7 22 -2 25-10 | 24-11 | 240 230 22 -1 21-1 20 -0
20 22 ~10 20 -10 23 -5 22 -7 21-9 20-11 | 20-1 19 -2 18 -2
24 21 -5 19-6 21-5 20-8 19-11 | 19-1 18 -4 17-6 16 -7

Determine allowable unit stress and modulus of elasticity E for
the specie and grade of lumber used.

6 vertical to 12 horizontal (approximately 26° pitch)
Roofing material 2.5 psf (s
Span is actual

Use emaller span, or larger rafter, or closer spacing, as deter-
mined both by stress and by deflection.

TABLE J.—MAXIMUM ALLOWABLE SPANS OF RAFTERS

40 snow zone

i

No ceiling

les, copper sheets, copper tile, 3-ply ready roofing)
length of rafter between supports

Deflection Stress
Nominal | Spacing
size in
in inches E, psi Allowable unit stress, psi
inches c.toc.
1,600,000 { 1,200,000 | 1500 1400 1300 1200 1100 1000 900

12 9'_10” 9’__0” 101_3” 9l_llll 9/_7” 9!_2 n 81__9” 8[___4// 71_11"

2x4 16 90 8-2 8-11 8 -7 8-3 7-11 7-7 7-3 6-10
20 84 7-7 8-1 7-10 7-7 7-3 6-11 6 -6 6-1
24 7-10 7-1 714 7-1 6 -10 6 -7 6 -4 6-0 5-8
12 15 4 13 -10 15-10 { 154 14 -9 14 -2 13 -7 12-11 | 12-3

2x6 16 13 -10 12 -7 13 -9 13 4 12-10 | 12 4 11 -9 11 -2 10 -7
20 12 -11 11-9 12 -5 12 -0 11 -7 11 -1 10 -7 10-1 9 -7
24 12 -2 11-0 114 11 -0 10-7 10 -2 9-9 9-3 8-9
12 20-5 18 -6 21 -3 20 -7 19-10 | 19-0 18 -2 17 4 16 -6

2x8 16 18 -6 16 -10 18 -5 17-10 | 17 -2 16 -6 15 -9 15 -0 14 -3
20 17-3 15-8 16 -8 16 -1 15-6 14-11 | 14 -3 13 -7 12 -11
24 16 -3 14 -9 15-3 14 -9 14 -2 13 -7 13 -0 12 -5 11 -10
12 25 -10 23 -6 20-10 | 25-11 | 2¢-11 | 23-11 | 22-11 | 21-11 | 20-10

2x10 16 23 -6 21 -4 23 -3 22 -6 21-8 20-10 | 19-11 | 19-0 18 -0
20 21-9 19 -9 21 -0 20 -4 19 -7 18-10 | 18-0 17 -2 16 4
24 20 -6 18 -7 19 -2 18 -6 17-10 | 17 -2 16 -5 15 -8 14 -11

Determine allowable unit siress and modulus of elasticity E for
the specie and grade of lumber used.

CODE MANUAL

Use smaller span, or larger rafter, or closer spacing, as deter-
mined both by stress and by deflection.

STATE BUILDING CODE COMMISSION

JUNE 1, 1954
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TABLE K.—MAXIMUM ALLOWABLE SPANS OF RAFTERS
S vertical to 12 horizontal (:ﬁflroximately 22° pitch) 40 snow zone No ceiling
Roofing material 2.5 psf (shingles, copper sheets, copper tile, 3-ply ready roofing)
Span is actu lengtg) of rafter between supports
Deflection Stress
Nominal | Spacing
size in
| in inches E, psi Allowable unit stress, psi
inches c. to c.
1,600,000 | 1,200,000 | 1500 1400 1300 1200 1100 1000 900
: 12 9/_5// 8'_7// 9/_7// _Qn 8/_11 n 1_7” _aQn 1_10” r_gn
2x4 16 8-7 7-9 84 8-1 7-9 7-5 7-1 6-9 6 -5
20 7-11 7-3 7-6 7-3 7-0 6-9 6-6 6 -2 5-10
24 7-5 6-9 6-10 | 6-7 6 —4 6-1 5-10 | 57 54
12 14-7 13 -3 14-10 | 144 13-10 | 13-3 12 -8 12 -1 11 -6
2x6 16 13 -3 12 -0 12-10 | 125 12 -0 11 -6 11-0 10-6 10-0
20 12 4 11 -2 11-8 11-3 10-10 | 10-5 10-0 9-6 9-0
24 11-7 10-6 10 -7 10-3 9-11 9-6 9-1 8-8 8-3
12 19-5 17 -8 19-10 | 19-2 18 -5 17-8 16 -11 | 16 -2 15 4
2x8 16 17-8 16 -0 17 -2 16 -7 16 -0 15 -4 14 -8 14 -0 13-3
20 16 -5 14 -11 15 -7 15-1 14 -6 13-11 [ 134 12-8 | 12-0
24 15 -6 14-1 14 -2 13 -8 13 -2 12 -8 12 -2 11-7 11-0
12 24 -7 22 -5 25-0 | 24-2 23-4 | 22-5 {21-5 20 -5 19-5
2x10 16 22 -5 20 4 21-7 20-11 | 20-2 19-5 18 -7 17-9 16 -10
20 20-9 18 -10 19 -8 19-0 18 4 17 -7 16-10 { 16-0 15-2
24 19 -7 17-8 17-11 | 174 16 -9 16-1 15-5 14 -8 13 -11
Determine allowable unit stress and modulus of elasticity E for Use smaller span, or larger rafter, or closer spacing, as deter-
the specie and grade of lumber used. mined both by stress and by deflection. .
TABLE L.—MAXIMUM ALLOWABLE SPANS OF RAFTERS
4 vertical to 12 horizontal (approximately 18° pitch) 40 snow zone No ceiling
Roofing material 2.5 psf (shingles, copper sheets, copper tile, 3-ply ready roofing)
Span is actual length of rafter between supports
Deflection Stress
Nominal | Spacing
size in
in inches E, psi Allowable unit stress, psi
inches c.toc.
1,600,000 | 1,200,000 | 1500 1400 1300 1200 1100 1000 900
12 9’-1” . §'-4" 9-3” | 8-117| 8-7" | 8-3” 7-117 777 7'-2"
2x4 16 84 | 176 8-0 7-9 7-6 7-3 6-11 6-7 6-3
20 7-8 . 71-0 7-3 7-0 6-9 6 -6 6-3 5-11 5-7
24 7-3 67 6 -7 6-5 6-2 5-11 5-8 5-5 5-2
o 12 14 -1 12 -9 14 -4 13-10 | 13-4 12-10 | 12-3 11-8 11-1
2x6 16 12-9 11 -7 12 -6 12 -1 11-7 11-1 10 -7 10-1 9-7
20 li -11 10-10 11-3 10-10 | 10-5 10-0 9-7 9-2 8-8
24 11-3 10 -2 10-3 9-11 9-7 9-2 8-9 84 7-11
12 18 -11 17-1 19-1 18 -5 17-9 17-1 l6 -4 15 -7 14 -10
2x8 16 17-1 15 -6 16 -7 16 -0 15-5 14-10 | 14 -2 13 -6 12-10
4 20 15-11 14 -5 15-0 14 -6 14 -0 13-5 12-10 | 12-3 11 -7
24 15-0 13 -7 13 -7 13 -2 12 -9 12 -3 11-8 11-1 10-6
12 23-10 21-9 24 -2 234 (226 |(21-7 |[20-8 19-8 18 -8
2x10 16 21-9 19 -8 20-11 | 20-2 19-5 18 -8 17-11 | 17-1 16 -2
_ 20 20-0 18 -3 18-11 | 184 17-8 16-11 | 16 -2 15-5 14 -7
24 18-11 17-1 17-3 16 -8 16 -1 15-5 14-9 14 -1 13 4

Determine allowable unit stress and modulus of elasticity E for
the specie and grade of lumber used.

CODE MANUAL

Use smaller span, or larger rafter, or closer apacing, as deter-
mined both by stress and by deflection.

STATE BUILDING CODE COMMISSION

JUNE 1, 1954
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TABLE M.—MAXIMUM ALLOWABLE SPANS OF RAFTERS
7 vertical to 12 horizontal (approximately 30° pitch) 20 snow zone No ceiling
Roofing material 2.5 psf (shingles, copper sheets, copper tile, 3-ply ready roofing)
Span is actual length of rafter between supports
Deflection Stress
Nominal | Spacing
size in
in inches E, psi Allowable unit stress, psi
inches c. to c.
1,600,000 | 1,200,000 | 1500 1400 1300 1200 1100 1000 900
12 11'-7” 1077 12'-10” | 12’-5” | 12'-0” | 11'-6” | 11’-0” | 10’-6” | 10-0”
2x4 16 10 -7 9 -7 11-1 10-9 10 4 9-11 9-6 9-1 8-8
20 9-10 9-0 10-1 9-9 9-5 9-1 8-9 84 7-11
24 94 8 -6 9-3 8-11 8 -7 8-3 7-11 7-7 7-3
12 18 -2 16 6 20 -0 19 4 18 -7 17-10 | 17-1 16 -4 15-6
2x6 16 16 -6 14 -11 174 16 -9 16 -1 15-5 14 -9 14 -1 13 -5
20 15-3 14 -0 15-9 15-3 14 -8 14 -1 13-6 12-10 | 12-2
24 14 -5 13-3 14 -4 13-10 | 134 12-10 | 124 11-9 11 -2
12 23 -10 21-9 26 -9 25-10 | 24-10 | 23-10 | 22-10 | 21-9 20-8
2x8 16 21-9 19-9 23 -2 22 4 21 -6 20-8 19-9 18-10 | 17-10
20 20-3 18 -5 21-1 204 |19-7 18-10 | 18 0 17 -2 16 -4
24 19-0 17-3 19-3 18 -7 17-11 | 172 16 -5 15-8 14 -11
12 30-2 274 33-10 | 32-8 316 |30-3 29-0 |27-8 |26-3
2x10 16 274 24.-10 29 4 28 4 274 26 -3 25-1 23-11 | 229
20 25 -5 23 -2 26 -8 25-9 24-10 { 23-10 | 22-10 | 21-9 20-8
24 24 -1 21-11 24 -4 23 -6 22 -8 21-10 | 20-11 | 19-11 | 18 -11

Determine allowable unit stress and modulus of elasticity E for
the specie and grade of lumber used.
Use smaller span, or larger rafter, or closer spacing, as deter-
mined both by stress and by deflection.

6 vertical to 12 horizontal (aﬂroximately 26° pitch)
ingles, copper sheets, copper tile, 3-ply ready roofing)

Roofing material 2.5 psf (s
Span is actual length of rafter between supports

Values above 300" long are in general unobtainable but are
included for purposes of interpolation.

20 snow zone

TABLE N.—-MAXIMUM ALLOWABLE SPANS OF RAFTERS

No ceiling

Deflection Stress
Nominal | Spacing
size in
in inches E, psi Allowable unit stress, psi
inches c.toc.
1,600,000 { 1,200,000 | 1500 1400 1300 1200 1100 1000 900
12 111_70 101_7” 121_4” lll_llll 11/_611 11/_1 14 10/~7ll 101_1 ” 9/_7”
2x4 16 10-7 9 -7 10-8 104 10-0 9-7 9 -2 8-9 8-3
20 9-10 9-0 9-9 9-5 9-1 8-9 8 -4 7-11 7-6
24 94 8-6 8-10 8-7 8-3 7-11 7-7 7-3 6-11
12 18 -2 16 -6 19 -2 18 -6 17-10 | 172 16 -5 15 -8 14 -10
2x6 16 16 -6 14-11 16 -7 16 -0 15-5 14-10 | 14 -3 13 -7 12 -10
20 15-3 14 -0 15-1 14 -7 14 -1 13 -6 12-11 | 124 11 -8
24 14 -5 13 -3 13-10 | 13 4 12-10 | 124 11-10 | 11-3 10 -8
12 23 -10 21-9 25 -7 249 23-10 | 22-11 | 21-11 | 20-11 | 19-10
2x8 16 21-9 19 -9 22 -2 21-5 20-8 19-10 { 19-0 18 -1 17 -2
20 20-3 18 -5 20 -2 19 -6 18-10 | 18-1 17 -4 16 -6 15 -8
24 19 -0 17-3 18 -5 17-10 | 17-2 16 -6 15-10 | 15-1 14 -3
12 30-2 27 -4 32-0 30-11 | 29-9 28 -7 274 26 -1 24 9
2x10 16 274 24 -10 28 -0 27-0 26 -0 25-0 24 -0 22-11 | 219
20 25 -5 23 -2 25 -7 24 -8 23 -9 22-10 | 21-10 | 20-10 | 19-9
24 24 -1 21 -11 23 -4 22 -6 21 -8 20-10 | 20-0 19-1 18 -1

Determine allowable unit stress and modulus of elasticity E for
the specie and grade of lumber used.
Use smaller span, or larger rafter, or closer spacing, as deter-
mined both by stress and by deflection.

Valucs above 30'~0° long are in gencral unobtainable but are

included for purposes of interpolation.
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TABLE O.—MAXIMUM ALLOWABLE SPANS OF RAFTERS
5 vertical to 12 horizontal (:ﬂgroximately 22° pitch) 20 snow zone No ceiling
Roofing material 2.5 psf (shingles, copper sheets, copper tile, 3-ply ready roofing)
Span is actual length of rafter between supports
Deflection Stress
Nominal | Spacing
size in
_ in inches E, psi Allowable unit stress, psi
inches c. to c.
1,600,000 | 1,200,000 | 1500 1400 1300 1200 1100 1000 900
12 11'-5" 10'-5" 12'-2” | 11’97 | 11"-4” | 10’-11"| 10’~5" | 9'-11"| 9'-5”
2x4 16 10-5 9-5 10 -6 10 -2 9-10 | 9-5 9-0 8-7 8-1
20 9-8 8-11 9-7 9-3 8-11 | 8-7 82 7-9 74
24 9-2 8 -4 8-8 8-5 8-1 79 7-5 7-1 6-9
12 17-11 16 -3 18-10 | 18-3 17-17 16-11 | 16 -2 15-5 14 -7
2x6 16 16 -3 14 -8 16 -3 15-9 15 -2 14 -7 14 -0 13 4 12 -7
20 15-0 13-9 14-10 | 144 |13-10 | 13-3 12 -8 12 -1 11 -5
24 14-2 13 -0 13 -7 13-2 12-8 12 -2 11-8 {11-1 10-6
12 23 -6 21-5 25-2 | 24-4 |23-5 |22-6 |21-7 |20-7 19 -6
2x8 - 16 21-5 19-5 21-9 |21-1 |20-+4 19 -6 18 -8 17-9 16 -10
20 19-11 18-1 19-10 | 19-2 18 -6 179 17-0 16 -2 154
24 18 -8 16 -11 18 -1 17-6 16-11 | 16-3 157 14-10 | 14-0
12 29 -8 26-10 |31-5 |[30-4 [29-2 [28-0 |26-10 |25-7 | 24-3
2x10 16 26 -10 24 -4 276 | 26-7 |25-7 |24-7 |23-7 (22-6 |21-4
20 25-0 22 -9 25-2 | 24-4 |23-5 [22-6 [21-6 |20-6 19 -5
24 23 -8 21-6 22-11 | 22-2 |21-4 |20-6 19 -8 18 -9 17-9

Determine allowable unit stress and modulus of elasticity E for
the specie and grade of lumber used.
Use smaller span, or larger rafter, or closer spacing, as deter-
mined both by stress and by deflection.

4 vertical to 12 horizontal (approximately 18° pitch)
les, copper sheets, copper tile, 3-ply ready roofing)

Values above 30'-0* long are in general unobtainable but are in-
cluded for purposes of interpolation.

TABLE P.—MAXIMUM ALLOWABLE SPANS OF RAFTERS

20 snow zone

Roofing material 2.5 psf (shin

Span is actuj

length of rafter between supports

No ceiling

Deflection Stress
Nominal | Spacing
size in
in inches E, psi Allowable unit stress, psi
inches c. toc.
1,600,000 | 1,200,000 1500 1400 1300 1200 1100 1000 900
12 11’-1” 10-1” 11’-8” | 11’4” | 10’-11”7 | 10’-6” | 10’-1" 9'-7” 9’-1*
2x4 16 10-1 9-2 10 -2 9-10 9 -6 9 -2 89 84 7-10
20 9 -5 8-8 9-3 8-11 8-17 8-3 7-11 7-6 7-1
24 8-11 8-1 8-5 8-2 7-10 7-6 7-2 6-10 6-6
12 17 -4 15-9 18 -2 17 -7 17-0 16 4 15 -7 14-10 | 14 -1
2x6 16 15-9 14 -3 15-9 15-3 14 -8 14 -1 13 -6 12-11 | 12-3
20 14 -7 13 -5 14 4 13-10 | 134 12-10 { 12-3 11 -8 11-1
24 13 -9 12 -8 13 -2 12 -8 12 -2 11-8 11 -2 10 -8 10-2
12 22 -9 209 24 4 23 -6 22 -8 21-9 20-10 | 19-10 | 18-10
2x8 16 20-9 18 -10 21 -1 20 4 19 -7 18-10 | 18 -0 17 -2 16 4
20 19 4 17 -7 19 -2 18 -7 17-11 | 17-2 16 -5 15 -8 14 -10
24 18 -2 16 -6 17 -6 16 -11 | 16 4 15 -9 15-1 14 -4 13 -6
12 28 -10 26 -1 30 -2 29 -1 28 -0 26-11 | 25-10 | 24 -7 23 -4
2x10 16 26 -1 23 -8 26 -7 25 -8 24 -9 23 9 22 -9 21 -9 20-8
20 24 -3 22 -1 24 -4 23 -6 22 -7 21-8 209 19 -9 18 -9
24 23 -1 20-11 22 -1 21 4 20 -7 19-10 | 19-0 18 -2 17-3

Determine allowable unit stress and modulus of elasticity E for
the specie and grade of lumber used.
Use smaller epan, or larger rafter, or closer spacing as determined
both by stress and by deflection.

Values above 30’0’ long are in general unobtainable but are
included for purposes of interpolation.
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TABLE Q.—MAXIMUM ALLOWABLE SPANS OF RAFTERS
7 vertical to 12 horizontal (approximately 30° pitch) 60 snow zone No ceiling
Roofing material 2.5 psf (shingles, copper sheets, copper tile, 3-ply ready roofing)
Span is actual length of rafter between supports
Deflection Stress
Nominal | Spacing
size in .
in inches E, psi Allowable unit stress, psi
inches c.toc.
1,600,000 | 1,200,000 | 1500 1400 1300 1200 1100 1000 900
12 -3 8'-5" 9'-9” 9’-5" 9'-1” 8’-9” 8’-5" 8'-0” 77"
2x4 16 8-5 7-1 8-5 8-2 7-11 77 7-3 6-11 6-6
20 7-9 7-1 717 74 7-1 6-10 | 6-7 6-3 5-11
24 7-3 6-8 7-0 6-9 6 -6 6-3 6-0 5-9 5-5
12 14 -5 13 -2 15-1 14 -7 14 -0 13 -5 12-10 | 12-3 11-8
2x6 16 13 -2 12 -0 13 -1 12 -7 12 -1 11-7 11-1 10 -7 10-1
20 12 -2 11-1 11-9 11 -4 10-11 [ 10-6 | 10-1 9-8 9-2
24 11-5 10-5 109 10-5 10-0 9 -7 9-2 8-9 84
12 19 -1 17-4 20 -2 19 -6 18-10 | 18-1 17-3 16 -5 15 -7
2x8 16 174 15-10 17-5 16-11 | 16 -4 15 -8 15 -0 14 -3 13-6
20 16 -2 14 -9 15-10 | 154 14 -9 14-2 | 13-6 12-10 | 12 -2
24 15-3 13-10 14-5 13-11 | 13-5 12-11 | 124 11-9 11 -2
v 12 24 -2 21-11 25-3 [24-5 |23-6 |22-7 |21-7 |20-7 19 -6
2x10 16 21-11 19-9 22 -1 21 -4 20 -7 19-9 18-11 | 18-1 17-2
20 204 18 -5 20 -0 194 18 -8 17-11 | 172 16 -4 15-6
24 19 -2 17-5 18 -3 17-8 17-0 16 4 15-8 14-11 | 14-2

Determine allowable unit stress and modulus of elasticity E for

Use smaller span, or larger rafter, or closer spacing, as deter-
the specie and grade of lumber used. o

mined both by stress and by deflection.

TABLE R.—MAXIMUM ALLOWABLE SPANS OF RAFTERS
6 vertical to 12 horizontal (approximately 26° pitch) 60 snow zone _ No ceiling
Roofing material 2.5 psf (shingles, copper sheets, copper tile, 3-ply ready roofing)
Span is actual length of rafter between supports

Deflection Stress
Nominal | Spacing
size in
in inches E, psi Allowable unit stress, psi
inches c. toc.
1,600,000 | 1,200,000 | 1500 1400 1300 1200 1100 1000 900
12 8/_9” 8/_0” 8/_8” 8[_5” 8/_1” 7/__9// 7/_5” 7'_1” 6'__8”
2x4 16 8-0 7-2 7-6 7-3 7-0 6-9 6-5 6 -1 5-9
20 74 6 -9 6 -9 6 -7 64 6 -1 5-10| 5-6 5-2
24 6 -10 64 6 -2 6 -0 5-10 | 5-7 5-4 5-1 4-9
12 13 -8 12 -5 13 -5 13-0 {126 (12-0 (116 | 10-11| 104
2x6 16 12 -5 11 4 11-7 | 11-2 10-9 | 104 9-11}| 9-5 8 -11
20 11 -6 10 -6 10-6 | 10-2 9-9 9 4 8-11| 8-6 8-1
24 10 -10 9-10 9 -7 9-3 8-11| 8-7 8 -2 7-9 74
12 18 -1 16 -5 17-11 | 174 | 1l6-8 | 160 | 154 | 14-8 13 -11
2x8 16 16 -5 15 -0 15 -6 150 (14-5 | 13-10 | 13 -3 12-8 | 12-1
20 15 4 14 0 14-0 (136 |13-0 (126 {120 | 11-6 | 10-11
24 14 -5 13 -1 12 -9 124 | 11-11}11-5 | 10-11} 10-5 9-11
12 22 -10 20 -9 22-8 | 21-11| 21-1 | 20-3 19-5 | 18-6 | 177
2x10 16 20 -9 18 -8 19 -8 19-0 | 18-3 17-6 | 16-9 | 16-0 | 15-3
20 19 -3 17 -5 17-9 | 172 166 | 15-10 | 15-2 14-6 | 13-9
24 18 -2 16 -6 16 -2 15 -8 15 -1 14 -5 13-10 | 13 -3 12 -7

Determine allowable unit stress and modulus of elasticity E for
the specie and grade of lumber used.

CODE MANUAL

Use smaller span, or larger rafter, or closer spacing, as deter-
mined both by stress and by deflection.

STATE BUILDING CODE COMMISSION
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v TABLE S.—MAXIMUM ALLOWABLE SPANS OF RAFTERS
5 vertical to 12 horizontal (approximately 22° pitch) 60 snow zone  No ceiling
Roofing material 2.5 pef (shingles, copper sheets, copper tile, 3-ply ready roofing)
Span is actual length of rafter between supports
Deflection Stress
Nominal | Spacing
size in
_ in inches E, psi Allowable unit stress, psi
inches c. to c.
1,600,000 | 1,200,000 ; 1500 1400 1300 1200 1100 1000 900
B 12 8’_4'” 7 8[_1” 7[_10// 7[_7” 7’_4” 7’_0” 6’_8” 6’_4”
2x4 16 7-7 6 -10 7-0 6-10 | 6-7 6 4 6 -1 5-9 5-5
20 7-0 6 -5 6 4 6 -2 6 -0 5-9 5-6 5-3 4-11
24 6 -7 6-0 5-9 5-7 5-5 5-3 5-0 4-9 4-6
12 13 -0 1m-1 | 12-7 12 -2 11-9 11-3 10 -9 103 9-9
2x6 16 11-11 10-10 | 10-11 { 10-7 | 10-2 9-9 94 8-11| 8-5
' " 20 11-0 10 -0 9-10( 9-6 9 -2 8-10( 8-5 8-0 7-17
. 24 10 4 9-5 8 -11 8-8 84 8-0 7-8 74 6-11
12 17 -3 15 -8 16 -9 16 -3 15 -8 15-0 14 4 13 -8 13 -0
2x8 16 15 -8 14 -3 14 -6 14 -1 13 -7 13 -0 12 -5 11-10 | 11 -3
20 14 -7 13 4 13 -1 12 -8 12 -2 11 -8 11 -2 10 -8 10 -2
24 13-9 12 -6 1-11| 11-7 | 11-2 {'10-9 | 10-3 9-9 9-3
12 21 -10 19 -9 21 -2 20 -5 19 -8 18-11 | 18 -2 17 4 16 -5
2x10 16 19 -9 17-10 18 4 17 -9 17 -1 16 -5 15-9 15 -0 14 -3
20 18 4 16 -8 16 -6 15-11 | 15 -4 14 -9 14 -2 13 6 12 -10
24 173 15 -9 15 -1 14 -7 14 -1 13 -6 12-11 | 12 4 11 -8

Determine allowable unit stress and modulus of elasticity E for
the specie and grade of lumber used.

4 vertical to 12 horizontal (alf‘groximately 18° pitch)
ingles, copper sheets, copper tile, 3-ply ready roofing)

Roofing material
. Span is actual length of rafter between supports

2.5 psf (s

Use smaller span, or larger rafter, or closer spacing, as doter-
mined both by strese and by deflection.

60 snow zone

TABLE T.—MAXIMUM ALLOWABLE SPANS OF RAFTERS

No ceiling

Deflection Stress
Nominal | Spacing
size in
in inches E, psi Allowable unit stress, psi
inches c. to c.
1,600,000 | 1,200,000 | 1500 1400 1300 1200 1100 1000 900
12 8/_1” 7/_4” 7’_8/[ 7/__5” 7’_ " 6/_11” 6/__7” 6/__ ” 5/_11/[
2x4 16 74 6 -7 6 -8 6-5 6 -2 5-11| 5-8 5-5 5-2
20 6 -9 6 -2 6 -0 5-10{ 5-7 54 5-1 4-10| 4-7
24 64 5-10 5-5 5-3 5-1 4-11 4-8 4 -5 4-2
12 12 -7 11 -5 11-11 | 11-6 11 -1 10 -8 10 -3 9-9 9-3
2x6 16 11 -5 10 -5 104 | 10-0 9-8 9-3 8-10| 8-5 8-0
20 107 9-8 9-3 9-0 8-8 84 8-0 7-8 7-3
24 9-10 9-1 8-5 8 -2 7-11} 7-7 7-3 6-11| 6-7
12 16 ~7 15-1 15-11(15-5 | 14-10) 14-3 | 13-8 [ 13-0 | 124
2x8 16 15 -1 13 -9 13-9 (134 [(12-10] 124 | 11-10| 11-3 | 10-8
20 14 -1 12 ~10 12 -5 12 -0 11 -7 11 -2 10-8 10 -2 9-7
24 13 -3 12 -1 114 | 110 | 10-7 | 10-2 9-9 9 -3 8-9
12 21 -1 19 -1 20-1 19-5 | 18-9 | 18-0 | 17-3 | 16-5 | 15-7
2x10 16 19 -1 17 -3 174 | 16-10| 16-3 | 15-7 | 14-11| 14-3 | 13-6
20 17-9 16 -1 15-8 | 15-2 | 14-7 | 140 (135 | 12-10| 12-2
24 16 -8 15 -2 14-3 | 13-10| 134 | 12-10| 12-3 | 11-8 | 11-1

Determine allowable unit stress and modulus of elasticity E for
the specie and grade of lumber used.

CODE MANUAL

Uso smaller span, or larger rafter, or closer spacing, as deter-
mined both by stress and by deflection.

STATE BUILDING CODE COMMISSION
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Protection Against
Detrimental Conditions

General—Wood used structurally under con-
ditions which might result in decay or destruc-
tion is required to be selected or protected to pre-
vent eventual failure. Acceptable conditions of
installation are described in this section. (See
also text entitled, “Protection Against Termites,”
part 3, page 14, “Protection Aganist Ground
Water,” part 3, page 9, as well as illustrations
entitled, “Condensation Control in Buildings—
Crawl Spaces,” part 3, page 93, “Condensation
Control in Buildings—Exterior Walls, Attics and
Flat Roofs,” part 3, page 94, and recommenda-
tions in HHFA, Condensation Control in Dwell-
ing Construction.

Below-Grade Wood Posts—Wood posts used
as columns in basements or cellars, and in below-
grade crawl spaces or air spaces are permitted
when they bear on concrete, masonry, or other
approved impermeable bases extending not less
than 3 inches above the floor or paving level.

Members Embedded in Below-Grade Ex-
terior Masonry—The embedment or resting of
wood members within below-grade exterior ma-
sonry is permitted when the wood members are
the heartwood of a durable species; or the wood
members are pressure impregnated in an ap-
proved manner with an approved preservative;
or the parts within the masonry are given a mini-
mum of two brush coats of an approved preserv-
ative.

Floor Sleepers Exposed to Moisture—The
installation of wood sleepers or other wood mem-
bers embedded in or laid on masonry or concrete
that is in direct contact with earth is permitted
when the wood members are the heartwood of a
durable species; or the wood members are pres-
sure impregnated in an approved manner with an
approved preservative, and any unavoidable cut
surfaces are given a minimum of two brush coats
of an approved preservative.

Detrimental Vapor Condensation—The in-
stallation of thermal insulating materials between
wood structural members under conditions where
differential vapor pressure may cause condensa-
tion to occur within the thermal insulation is per-
mitted when vapor migration into the thermal

CODE MANUAL

STATE BUILDING CODE COMMISSION

insulation is prevented by a vapor-resistant bar-
rier, and vapor movement outward from the
thermal insulation under vapor pressure of 1 inch
of mercury is possible at a rate of 5 grains of
moisture or more per square foot per hour. Un-
der the same vapor pressure, the vapor-resistant
barrier may not pass more than 1 grain of mois-
ture per square foot per hour. For acceptable
means of controlling condensation, see illustra-
tions entitled, “Condensation Control in Build-
ings—Crawl Spaces,” and “Condensation Control
in Buildings—Exterior Walls, Attics, and Flat
Roofs,” part 3, pages 93 and 94.

Splicing—Structural framing members may not
be spliced between bearing points unless ap-
proved provisions are made for transferring
stress at the splice.

Exterior Stud Walls and Bearing Partitions
—Exterior stud walls and stud-bearing partitions
are required to be designed to carry safely all
loads, including loads due to wind or other lateral
forces.

Stud framing is to be of studs not less than 2
by 4 inches, spaced not more than 16 inches on
centers for two- and three-story construction. For
construction less than two stories in height, prop-
erly braced and assembled so that the assembly
provides adequate rigidity, spacing may be in-
creased up to 24 inches on centers. Studs are to
be set with the larger cross-sectional dimension
at right angles to the wall or bearing partition
unless designed as individual columns.

Stud framing having an unsupported height
of more than 10 feet is to have studs bridged or
otherwise braced in an approved manner at inter-
vals not exceeding 8 feet.

Sills are to be anchored to foundations as indi-
cated in the illustration entitled, “Anchors and
Nailing for Exterior Stud Walls,” part 3, page
67.

Diagonal or corner braces are to be installed
as indicated in the illustrations entitled, “Di-
agonal Bracing of Exterior Stud Walls,” part 3,
page 68, and “Corner Bracing of Exterior Stud
Walls,” part 3, page 69, at all external corners of
exterior stud-framed walls, and securely nailed
to all members over which they are applied,
except that corner or diagonal braces may be
omitted where their omission is specifically au-
thorized in the illustrations entitled, “Diagonal

JUNE 1, 1954
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Wood Sheathing on Exterior Stud Walls,” part
3, page 71; “Plywood Sheathing on KExterior
Stud Walls,” part 3, page 72; “Fiberboard
Sheathing on Exterior Stud Walls,” part 3, page
73; and “Gypsum-Board Sheathing on Exterior
Stud Walls,” part 3, page 74.

Sills and girders supported on top of founda-
tion walls or piers are to be leveled and grouted
with Portland cement grout. Wood may not be
used for permanent shims. Sills and girders on
foundation walls and piers of hollow unit ma-
sonry are to bear on a minimum of 4 inches of
solid masonry units whose core holes have been
filled with mortar. On foundation walls and piers
of solid unit masonry, the top course is to have
all core holes filled with mortar.

Studs are to be doubled at the sides of open-
ings in exterior stud walls and bearing partitions,
the inner stud extending in one piece from bear-
ing to header and nailed to the outer stud; except
that equivalent solid members may be used in
lieu of double studs or, where allowable stresses
in single studs are not exceeded and approved
formed metal or other supports and fastenings
are provided at lintels, openings may be framed
with single studs. For lintels in exterior stud-
bearing walls, see illustration entitled, “Lintels
in Exterior Stud-Bearing Walls,” part 3, page 75.

All lintels are to be designed to support the
superimposed load and are to have bearing of at
least 114 inches.

Plates of exterior stud walls and of stud-bear-
ing partitions may be not less than two 2-inch
members of the same width as the studs, lapped at
corners and intersecting partitions; except that
where bearing members are placed directly above
studs below, a single top plate may be used.
Where plates are cut for piping or duct work, an
approved tie is to be provided, as indicated in the
illustration entitled, “Ties for Plates Cut for
Passage of Ducts or Pipes,” part 3, page 76.

Sill members of bearing partitions may be not
less than 2 inches in thickness. If properly fire-
stopped, studs may run through floors and rest
on girders or on partition plates.

In frame construction of two or three stories,
where diagonal sheathing is not provided and
the exterior studs are not continuous from sill
to roof, other sheathing or connections so de-
signed and arranged as to supply adequate struc-
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tural continuity between the first and second
stories, and between the second and third stories,
are to be provided.:

Ribbon boards used to support joists may be
not less than 1 by 4 inches, and cut into the
studs and securely nailed to each stud with not
less than two 10-penny nails. The ends of joists
adjoining studs are to be securely spiked to the
studs. Wood blocking is to be inserted at the ends
of joists not adjoining studs, and the joists nailed
to the blocking, and the blocking to the studs

Notching of Studs: In bearing walls or parti-
tions no stud is to be cut more than one third
its depth to receive piping or duct work, or for
other purposes, unless approved supplementary
framing or supports are provided.

Wall Sheathing and
Unsheathed Walls

General—Exterior finish which may be installed
directly on studs includes the following:

a—Exterior type plywood 34-inch thick on
16-inch stud centers, 14-inch thick on 20-inch
stud centers, 54-inch thick on 24-inch stud cen-
ters, provided that vertical joints occur over
studs, horizontal joints are supported on block-
ing between studs, and the maximum spacing of
nails along edges is 6 inches, and is 12 inches at
intermediate bearings.

b—Three-coat Portland cement stucco, back
plastered on metal lath supported 14 inch from
stud face and extending back between studs at
least 14 inch, provided diagonal bracing or
corner bracing is installed.

c—Mill-matched wood siding 54 inch or more
in actual thickness, provided diagonal bracing or
corner bracing is installed.

Sheathing, where approved exterior finish is
incapable of supplying adequate bracing and
weather protection, is required to be installed on
all exterior stud framed walls in back of the
exterior finish. Exterior wall sheathing is to
consist of either wood boards, plywood, fiber-
board, or gypsum board, conforming to the re-
quirements hereinafter included.

Wood Sheathing—Wood sheathing is to be in-
stalled as indicated in illustrations entitled,
“Horizontal Wood Sheathing on Exterior Stud
Walls,” part 3, page 70, and “Diagonal Wood
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Sheathing on Exterior Stud Walls,” part 3, page
71. Wood sheathing, when used, is to be applied
horizontally under stucco finish. All other types
of exterior finish may be nailed directly to wood
sheathing, using noncorrodible nails.

Plywood Sheathing—Plywood sheathing is to
be installed as indicated in illustration entitled,
“Plywood Sheathing on Exterior Stud Walls,”
part 3, page 72.

Wood shingles applied over plywood sheathing
less than 34-inch thick are to be fastened to
wood or other approved nailing strips, but nail-
ing strips may be omitted if barbed nails or other
approved fastenings are used. Nails are to be
noncorrodible.

Asbestos-cement siding and shingles, applied
over plywood sheathing less than 34-inch thick,
are to be fastened with barbed nails or other
approved fastenings. Nails are to be noncorrod-

ible.
Fiberboard Sheathing—Fiberboard sheathing

is to be installed as indicated in illustration en-
titled, “Fiberboard Sheathing on Exterior Stud
Walls,” part 3, page 73.

Gypsum-Board Sheathing—Gypsum-board
sheathing is to be installed as indicated in illus-
tration entitled, “Gypsum-Board Sheathing on
Exterior Stud Walls,” part 3, page 74.

Sheathing Paper—Except as provided in the
following paragraph, water-resistant building
paper or asphalt-saturated felt is to be applied
over all exterior wall sheathing. Whenever con-
ditions are such that moisture due to condensa-
tion may accumulate within the wall assembly,
the water-resistant sheathing paper is to be vapor
permeable.

Exceptions: The enforcement officer may ap-
prove the omission of sheathing paper where
the exterior finish is metal, and in other instances
where it is not deemed necessary by him for the
protection of the sheathing or structure; and
sheathing paper need not be required between
exterior finish and either plywood sheathing or
sheathing that has been covered or treated in an
approved manner to render it water repellent,
provided that the sheathing material is closely
fitted, and cut ends which expose an absorbent
core to moisture are sealed by caulking or
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covered with water-resistant building paper or
asphalt-saturated felt.

Metal Siding—When metal siding is used, it is
to be electrically grounded as required in the
text entitled, “Lightning Protection for Metal on
Buildings,” part 5, page 62.

Floors and Roofs

Floor and Roof Framing—All girders, beams,
and rafters are required to be adequate to sup-
port the loads prescribed by the Code without
exceeding the allowable stresses specified in this
standard. Members are to be designed so that
deflections specified in the Code will not be
exceeded.

When supported by masonry, joists are to
have ample bearing of not less than 3 inches.
When there is masonry above the bearing, the
joists are to have a 2-inch minimum cut or bevel.

Masonry walls are to be securely anchored to
each tier of wood joists or wood beams and to
girders and trusses bearing on them as indicated
in the text entitled, “Miscellaneous Construction
Requirements,” part 3, page 25.

When enclosing walls are of wood, each joist,
beam, and girder supported by the wall is to be
securely spiked or anchored to the wall construc-
tion, so as to remain in place and to resist safely
all uplifts and lateral pressures specified as de-
sign loads in the Code. Girders are to be fastened
to each other where they intersect or abut.

Floor joists framing into the side of wood
girders or headers are to be supported on metal
joist hangers or on a bearing strip or ledger
board of adequate size fastened to the side of the
girders or headers or by other approved equiva-
lent support. See illustrations entitled, “Joists
Framed Flush With Top of Girders,” part 3, page
78; “Joists Notched Over Girders,” part 3, page
81; “Framing Trimmers, Headers, and Tail
Beams,” part 3, page 82.

The ends of joists, whether resting upon
girders or bearing partitions, or abutted against
girders, are to be either securely tied to the
girders or to each other, or lapped and spiked
together, on not more than 4-foot centers, so as
to resist safely an outward thrust on the walls
equal to the assumed wind pressure, or the
spreading action of the roof, whichever is greater.
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Ties for masonry enclosed buildings are to be
provided on each line of joists anchored to en-
closing masonry. See illustrations entitled, “Joists
Framed Flush With Top of Girders,” part 3,
page 78; “Joists Tied by Lapping at Plates and
Girders,” part 3, page 79; “Joist Tie at Butted
Joint Over Plate or Girder,” part 3, page 80;
“Joists Notched Over Girders,” part 3, page 81;
“Wood Joists Supported by Steel Beams,” part 3,
pages 83 and 84.

All joists are to be spiked to the bearing when
the bearing is of wood.

All joints of solid or built-up girders forming
simple spans, except joints in approved glued
laminated girders, are to be made over column
or pier supports. For girders made up of joists
nailed together side by side and continuous on
three or more supports, see illustration entitled,
“Continuous Built-Up Girders, Three or More
Supports,” part 3, page 86.

Except where single members are adequate for
the load, joists supporting one-story nonbearing
partitions which are parallel to the joists are to
be doubled and nailed together with 10-penny
nails, staggered, 32 inches between nails in a
horizontal line. Members supporting nonbearing
partitions more than one story in height, or bear-
ing partitions, are to be designed to support
safely the superimposed load. Joists supporting a
partition parallel to the joists which are spaced
apart to permit the passage of piping or duct
work are to be blocked on not more than 16-inch
intervals to provide support for bearing parti-
tions, and 32 inches for nonbearing partitions.
See illustration entitled, “Openings for Pipes or
Ducts in Partition Framing Parallel to Joists,”
part 3, page 77.

Holes may be bored in joists and joists may
be notched, as indicated in the illustration en-
titled, “Notching and Holes in Joists,” part 3,
page 87. The enforcement officer may approve
notches and holes of other sizes and in other
locations when he determines that they will not
impair the required bearing capacity of the joist.

All framing around openings is to be designed
for the loads supported. In general, all headers
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and trimmers are to be doubled. Framing mem-
bers at openings, when doubled, are to be sup-
ported as indicated in the illustration entitled,
“Framing Trimmers, Headers, and Tail Beams,”
part 3, page 82. Headers 4 feet or less in length
may be single members. Trimmers may be single
members when header is 4 feet or less in length,
and opening occurs in end quarter span of
trimmer,

Support of Rafters: Rafters are to be ver-
tically supported or tied as indicated in the illus-
tration entitled, “Roof Framing,” part 3, page
88. If the spread of the rafters is prevented by
ties not at the plate line, the size of the rafters is
to be increased to take care of the additional
bending moment induced by the ties. Framing
around roof openings, and hip and valley rafters,
are to he designed for the loads supported. In
general, double rafters and headers are to be
used around roof openings unless single members
are adequate for the load.

Bridging: Floor and flat-roof joists, ceiling
joists, and beams are to be securely bridged as
indicated in the illustration entitled, “Bridging
for Floor and Flat Roof Joists and Beams,” part
3, page 85. Where the required depth of rafters
is more than six times the thickness, the rafters
are to be bridged as required for floor joists.

Roof Sheathing—Roof sheathing is required to
be of wood, or of plywood, or of other approved
material providing secure attachment for the
roofing,.

Wood Roof Sheathing: Wood roof sheathing
is to have a minimum nominal thickness of 1
inch. It is to be applied over maximum rafter
spacing of 24 inches on centers and nailed with
minimum of two 8-penny nails for boards 6
inches and less in width, and minimum of three
8-penny nails for wider boards. Joints are to be
over rafters unless end-matched boards are used;
if end-matched boards are used, no two adjoin-
ing boards are to break joints over the same
rafter space, and each board is to bear on at
least two rafters.
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Plywood Roof Sheathing: Plywood roof
sheathing is to be applied with the grain of the
outer plies at right angles to the rafters, and is

to have thickness not less than that given in the
following table:

Minimum plywood thickness in inches
. Rafter Wood shingles; no cut- .
Type of roof and roofing materials spacing, | ;"1 line required Shingles other than
inches Shingles (?therq than wood, with cut-in block-
gles : ing omitted between
wood, with cut-in block- ft
ing between rafters ratters
Pitched roofs: wood, asphalt, or metal shingles... 16 %e 38
20 b Yo
24 i1 ho?
Pitched roofs: slate, tile, or asbestos cement...... 16 1% %Ne
20 ¥ %6
24 % 46
Flat roofs: built-up bituminous, or metal......... 16 % e
20 1 %e
24 % e

1 Tabular values for 14" and 9%g” plywood may be
reduced to 34” and 14” respectively, provided that
snow load on roof sheathing does not exceed 40 psf

Wood shingles applied over plywood roof
sheathing less than 14-inch thick, are to be fas-
tened to wood or other approved nailing strips.
Plywood roof sheathing may be not less than
sheathing grade for interior type conforming to
the requirements for such material in CS, Doug-
las Fir Plywood. Plywood roof sheathing not of
the exterior type may have no surface or edge
exposed to the weather. Plywood roof sheathing
is to be nailed at all edges supported by rafters
(and blocking if required in the above table)
with nails 6 inches on centers, and to inter-
mediate rafters with nails spaced a maximum of
12 inches on centers. Sixpenny nails minimum
are to be used for plywood one-half inch or less
in thickness, and 8-penny minimum for plywood
more than l4-inch thick.

Underlay: Underlay between sheathing and ex-
terior finish is to be provided wherever other
than wood shingles or metal roofs are installed.

Metal Roofing—When metal roof is used, it is
to be electrically grounded as required in the text
entitled, “Lightning Protection for Metal on
Buildings,” part 5, page 62.
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normal to the roof surface and plywood is continuous
over two or more spans.

Flooring—In all buildings with wood-framed
floor construction, where wood strip finish floor-
ing of less than l-inch nominal thickness, or
other finish, is installed, subflooring is to be
provided consisting of either:

a—Wood of not less than l-inch nominal
thickness laid either at right angles to, or diag-
onal to, the joists, tongue and groove when
supporting linoleum, composition tile or rubber
tile, or

b—Plywood with face grain perpendicular to
the joists, of l4-inch minimum thickness when
joists are 16 inches on center; plywood ' of
%-inch minimum thickness when joists are 20
inches on center; plywood of 3/4-inch minimum
thickness when joists are 24 inches on center.

The plywood is to be supported at panel edges
by wood blocking between joists when the finish
floor is other than wood strip, and is to be nailed
to joists and blocking on 6-inch centers along
edges and 10 jnches on centers elsewhere.

Flooring is to be of such thickness that it will
safely support design loads with the deflection

not exceeding that specified in part 3 of the
Code.
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Anchors and Nailing for Exterior Stud Walls

S"’“d“—-@ A Anchors—Location: 1-foot maxi-
- ‘ : mum from each end of sill and 8-
? foot maximum on centers. Mini-
fW’ mum of two anchor bolts in each
‘ sl '

: ' Size: Minimum V5-inch round

\ stock, or bolts minimum 14 inch in

\ diameter.

Embedment: Minimum 6 inches

) in cast-in-place concrete; 15 inches
in unit masonry.

& Types: Anchors may be of

: . ' hooked, plate, or eye-and-pin type,

. - 1] .

; Uy as illustrated below.

anchor —— oA

‘grout

sole

‘header— 4 -

: y i Nailing—Studs of exterior walls

foundation ~ 4, prid are to be nailed to a sole with a

\1/- minimum of three 16-penny nails,

or four 8-penny nails. Sole plate

" to be nailed to joist or header

through subflooring with 16-penny
ax. | foot ' nails, staggered.

max. 8 feet

meiai;?e?

P st o s

W

Ne N

BALLOON FRAME PLATFORM FRAME TYPES OF
SILL ANCHORS

unit masonry or
concrete foundation

7

=

>

%' W\

SILL DETAILS
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‘Diagonal Bracing of Exterior Stud Walls

Diagonal Bracing —Minimum
size: 1 by 4 inches square-edged
stock.

Nailing: Braces are to be let
into face of framing members
and nailed at each stud crossing
with not less than two 10-penny

_nails, and at ends with not less
than three 10-penny nails.

Diagonal ‘bracing is prefer-
able and is to be used unless
! T : / openings near the corners pre-

\ N vent its use, except that corner
/{\ q and diagonal bracing may be
: IN omitted where omission is au-
7 \ ‘ L thorized in the illustrations en-
v I titled, “Diagonal Wood Sheath-
K Vi 7 ing on Exterior Stud Walls”;
Z 4l “Plywood Sheathing on Ex-
4 terior Stud Walls”; “Fiber-
7 board Sheathing on Exterior
{ /A Stud Walls”; “Gypsum-Board
/
y /
/

see not ‘
(b:leo:)-e\\ }

)(/
\\\

\

\\\
S Z

A
\
header \i: KV\

Ph*e A N

N

\

=7
7N
AWM

7
el
—7

see note \ I ﬂ

Sheathing on Exterior Stud
low)

e
i

Walls”; part 3, pages 71 to 74.

A A
AN Z
, )J//

L

g
o
\( '
X2

foundation

4 . 4 :

I4 14
ALTERNATE DIAGONAL

BRACING WHERE OPENINGS
Note: Dotted lines indicate alternate locations of diagonal bracing ~ OCCUR AT CORNERS
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Corner Bracing of Exterior Stud Walls

Corner Bracing—Minimum size:
1 by 4 inches square-edged stock.

Nailing: Braces are to be let
into face of framing members and
nailed at each stud crossing with
not less than two 10-penny nails,
and at ends with not less than
three 10-penny nails.

Note: Corner bracing is to be
used where openings which prevent
the use of diagonal bracing occur
near corners,;except that corner
and diagonal bracing may be
omitted where omission is author-
ized in the illustrations entitled,
“Diagonal Wood Sheathing on
Exterior Stud Walls,” “Plywood
Sheathing on Exterior Stud Walls,”
“Fiberboard Sheathing on Exte-
rior Stud Walls,” “Gypsum-Board
Sheathing on Exterior Stud Walls,”
part 3, pages 71 to 74.

corner bracing

foundation
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Horizontal Wood Sheathing on Exterior Stud Walls

corner or diagonal bracing Wood Sheathing—Minimum
is to be provided back of thickness 34 inch, actual.
horizontal sheathing Nailing: For boards 8 inches or
‘ less in width, use two 8-penny
nails at each stud crossing. For
wider boards use not less than
three 8-penny nails at each stud
crossing.

Structural Continuity: Sheath- -
ing boards are to be of such widths
and so placed that junctions be-
tween sills and headers and be-
tween headers and studs are
spanned by boards; or structural
continuity for the stud walls is
provided by other approved equiv-
alent methods.

‘header

horizontal sheathing

foundation
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Diagonal Wood Sheathing on Exterior Stud Walls

plate _ Wood Sheathing—Minimum
thickness 54 inch, actual.

Nailing: For boards 8 inches or
less in width use two 8-penny nails
at each stud crossing; for wider
boards use not less than three 8-
penny nails at each stud crossing.

Joints are to be over studs unless
end-matched boards are used. If
end-matched boards are used, no
two adjoining boards are to have
joints over the same stud space
and each board is to bear on not
less than two studs.

Bracing: Where diagonal wood
sheathing is used, corner or diago-
nal bracing is not required. The

SN
/ Doy sheathing on the two walls meeting
1 I { at a corner post is to run in oppo-

diagonal //
. / oy

sheathing , / site directions.

/

/

[4

/

It

f ]

X, N 2

N :

> /

f
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Plywood Sheathing on Exterior Stud Walls

plywood
sheathing

foundation

sheets may be applied

N
N

vertically or horizontally —

Plywood Sheathing—Minimum
thickness % ¢ inch on studs spaced
up to 16 inches on centers; 34 inch
on studs spaced up to 24 inches on
centers.

Quality: Conforming to interior
type, sheathing grade or approved
equivalent in CS, Douglas Fir Ply-
wood.

Nailing: Use 6-penny nails lo-
cated at least 34 inch from edges,
and spaced not more than 6 inches
apart along edges and not more
than 12 inches apart along other
bearings; or use approved equiva-
lent fastenings.

Corner or diagonal bracing is
not required where plywood
sheathing not less than 48 inches
wide is used and is nailed on all
edges and at intermediate bearings.

Attachment of Exterior Finish:
See text entitled, “Plywood Sheath-
ing,” part 3, page 64.
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Fiberboard Sheathing on Exterior Stud Walls

corner or diagonal bracing

shall be provided back of

plate fiberboard sheathing except
l' as noted below
U
\ .
% N

fiberboard ;
sheathing
foundation
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Fiberboard Sheathing—Minimum
thickness ¥ inch on studs spaced up
to 16 inches on centers; 34 inch on
studs spaced up to 24 inches on cen-
ters.

Quality: Conforming to FS, Fiber-
board: Insulating.

Application: Boards are to be ap-
plied with vertical joints staggered.
So far as possible, each board is to
bear on at least four studs. Where
wide boards are used and applied
vertically, and ends do not bear on
structural members, nailing headers
are to be inserted for fastening ends.

Nailing: Use 5-penny nails located
at least 3§ inch from edges; for wide
boards applied vertically, space nails
3 inches on centers along edges and
6 inches on centers at other bearings;
for narrow boards applied horizon-
tally, space nails 4% inches on cen-
ters on all bearings; or use approved
equivalent fastenings; except that
where supplemental fastenings are
provided by the nailing of wood sid-
ing or wood nailing strips, nails for
fastening sheathing may be spaced
up to 8 inches on centers.

Bracing may be omitted on one-
story dwellings, and on the second
story of two-story dwellings, where
50 per cent or more of the wall surface
is without openings and fiberboard
not less than 3%-inch thick in sheets
4 feet by 8 feet is applied with the
8-foot dimension vertical.

Attachment of Exterior Finish:
Fiberboard sheathing may not be used
as a nailing base for the direct attach-
ment of exterior finish and such finish
is to be nailed either to the studding
through the fiberboard sheathing or
attached to wood or other approved
nailing strips; except that asbestos
shingles or siding may be directly at-
tached, using approved fastening,
such as twist nails, hook nails, or self-
locking nails. Nails are to be non-
corrodible.
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Plywood Sheathing on Exterior Stud Walls

plywood .
sheathing————

foundation

sheets may be applied
vertically or horizontally —

Plywood Sheathing—Minimum
thickness 5 ¢ inch on studs spaced
up to 16 inches on centers; 34 inch
on studs spaced up to 24 inches on
centers.

Quality: Conforming to interior
type, sheathing grade or approved
equivalent in CS, Douglas Fir Ply-
wood.

Nailing: Use 6-penny nails lo-
cated at least 34 inch from edges,
and spaced not more than 6 inches
apart along edges and not more
than 12 inches apart along other
bearings; or use approved equiva-
lent fastenings.

Corner or diagonal bracing is
not required where plywood
sheathing not less than 48 inches
wide is used and is nailed on all
edges and at intermediate bearings.

Attachment of Exterior Finish:
See text entitled, “Plywood Sheath-
ing,” part 3, page 64.
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Fiberboard Sheathing on Exterior Stud Walls

corner or diagonal bracing Fi‘berboard .Sheathing—Minimum
shall be provided back of thlcknfess Y% inch on studs spz.aced up
fiberboard sheaihing excep’ to 16 inches on center.s; % inch on
as noted below f:;:s spaced up to 24 inches on cen-

Quality: Conforming to FS, Fiber-
board: Insulating.

Application: Boards are to be ap-
plied with vertical joints staggered.
So far as possible, each board is to
bear on at least four studs. Where
wide boards are used and applied
vertically, and ends do not bear on
structural members, nailing headers
are to be inserted for fastening ends.

Nailing: Use 5-penny nails located
at least 34 inch from edges; for wide
boards applied vertically, space nails
3 inches on centers along edges and
6 inches on centers at other bearings;
for narrow boards applied horizon-
tally, space nails 4% inches on cen-
ters on all bearings; or use approved
equivalent fastenings; except that
where supplemental fastenings are
provided by the nailing of wood sid-
ing or wood nailing strips, nails for
fastening sheathing may be spaced
up to 8 inches on centers.

Bracing may be omitted on one-
story dwellings, and on the second
story of two-story dwellings, where
50 per cent or more of the wall surface
is without openings and fiberboard
not less than %4-inch thick in sheets
4 feet by 8 feet is applied with the
8-foot dimension vertical.

Attachment of Exterior Finish:
Fiberboard sheathing may not be used
as a nailing base for the direct attach-
ment of exterior finish and such finish
is to be nailed either to the studding
through the fiberboard sheathing or
attached to wood or other approved
nailing strips; except that asbestos
shingles or siding may be directly at-
tached, using approved fastening,
such as twist nails, hook nails, or self-
locking nails. Nails are to be non-
corrodible.

fiberboard
sheathing ——F

foundation
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Gypsum-Board Sheathing on Exterior Stud Walls

corner or diagonal bracing shall be provided
back of gypsum-board sheathing except
as noted under heading,

Bracing," in right column

gypsum-board
sheathing

foundation
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Gypsum-Board Sheathing—Mini-
mum thickness %2 inch; minimum
width 2 feet.

Quality: Gypsum core within wa-
ter-repellent paper.

Application: Gypsum-board sheath-
ing is to be applied horizontally over
studs spaced not more than 16 inches
on centers with ends over supports
and with vertical joints staggered. So
far as possible, each board is to bear
on at least four studs. At openings,
water-resistant paper is to be applied
to provide a seal between the open-
ing frame and the gypsum-board
sheathing,.

Nailing: Use galvanized barbed
roofing nails, 134 inches long, 11 gage,
7/16-inch diameter head, located at
least 8§ inch from edges and spaced
not more than 4 inches on centers at
all bearings, or use approved equiva-
lent fastenings; except that where
supplemental fastenings are provided
by the nailing of wood siding or
wood nailing strips, nails for fasten-
ing sheathing may be spaced up to 8
inches on centers.

Bracing: On one-story dwellings,
and at the second story of two-story
dwellings, where 50 per cent or more
of the wall surface is without open-
ings, bracing may be omitted.

Attachment of Exterior Finish:
Gypsum-board sheathing may not be
used as a nailing base for the direct
attachment of finish, and such finish
is to be nailed either to the studding
through the gypsum-board sheathing
or is to be attached to wood or other
approved nailing strips; except that
asbestos shingles or siding may be di-
rectly attached, using approved fast-
enings, such as twist nails, hook nails,
or self-locking nails. Nails are to be
noncorrodible.
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Lintels in Exterior Stud-Bearing Walls

——

A o

r

¥

lintel J4 .

o\

(see table below)

4.

7

3 STUDS AT EACH SIDE

(2 studs at each side, similar)

Fastening of Lintels—Continuous long studs abutting
ends of lintels are to be nailed through studs to each
member of lintel with a minimum of two 10-penny
nails. Nail studs together with 12-penny nails, 12 inches

15

L
14

™

~

)

<

A4 |in+e| J

| positive support
| E required |
-* <
maximum r
4_—span 31_601—*———-0-

SINGLE STUD AT EACH SIDE

on center.
MINIMUM LINTEL SIZES
Minimum number
Span in Size of of studs at Nailing
feet lintel each side
A B D
U}) to
2-0” 2-2"x4" 1 Two 16-
2'-0" penny nails
to 2-2"x4” lor2
3—6” at each
36" end and
to 2-2"x6" 2
4'-6" (1 long, 1 short) | staggered
46" 16 inches
to 2-2"x8" 2
6'-0” (1 long, 1 short) | on centers
6'-0” for length
to 2-2"x10" 3
76" (1 long, 2 short) | of lintel
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8-penny nails
one-half length
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Ties for Plates Cut for Passage of Ducts or Pipes

pipe

duct

ties (both
sides of plate)

stud

plate

joist

header

INTERIOR BEARING PARTITION

Ties

Exterior stud walls—Where a member is cut to
permit the passage of ducts and pipes, the space
is to be temporarily spanned by a member of
the same cross-sectional area to provide structural
continuity until the sheathing is installed.

Interior bearing partition minimum cross

section—Wood ties to be 1-inch by 4-inch nomi-
nal; metal ties, 14 inch by 3 inches.

Minimum length—Sufficient to extend on each
side at least one stud spacing beyond opening.

Nailing of ties—Ties are to have a minimum of
four 8-penny nails at each side of opening.
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Openings for Pipes or Ducts in Partition Framing
Parallel to Joists

Joists supporting a partition par-
allel to the joists and spaced apart
to permit the passage of piping or
duct work are to be blocked on not
more than 16-inch intervals for a
bearing partition and 32-inch in-
tervals for a nonbearing partition.

duct

pipe

joist

blocking/
plate

stud

joist
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Joists Framed Flush with Top of Girders

bearing on
ledger strip

Metal joist hangers—Mini-
mum 3¢ inches by 114 inches.

Nailing—Nail hangers to gird-
ers and joists with 16-penny
nails.

Metal ties—1 inch wide by 4
inch thick by 24 inches long,
spaced 4 feet on center maxi-
mum and nailed to each joist
with three 8-penny nails.

Bearing strips—Not less than
2 inches by 3 inches, spiked to
girder with 16-penny nails ap-
proximately 6 inches on centers.

Notches—In end of joist over
bearing strip not to exceed one
quarter of the joist depth, unless
a lesser net depth is adequate
for the load.

Nailing—Toe-nail joist to
girder with a minimum of
three 16-penny nails at each
joist.
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Joists Tied by Lapping at Plates and Girders

joist lapped Minimum lap of joists 4 inches.
A joint Nailing—Spike joists together

, with two 16-penny nails. Toe-nail

joists to plate, partition cap, or

ledger with one 16-penny nail in
each joist.

/

/
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Joist Tie at Butted Joint over Plate or Girder

CODE MANUAL

Ties—Size: Wood scabs 1 inch
by 24 inches, or metal ties 1
inch wide by 14 inch thick by
24 inches long.

Maximum spacing 4 feet on
centers.

Nailing: Wood ties to be se-
cured to each joist with three
8-penny nails each side of the
butt joint.

Metal ties are to be secured
to each joist with three 8-penny
nails each side of the butt joint.

Joists are to be spiked to the
plate, partition cap, or girder
with at least two 10-penny nails
on the near side and at least one
on the far side, toe-nailed into
the bearing member.
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Joists Notched over Girders

scab of 1" stock Joists to bear only on ledger

2'-6" long set 1/," strip. Joists and scabs are to

~ have V4-inch minimum clear-
ance over top of girder.
Where joists are butted, a
scab is to be provided for
each pair of joists. Sizes and
number of nails, and size of
ledger strips, are minimum
requirements.

below top of joists

four 10-penny
nails in each
scab

2" by 3" ledger

one 10-penny nail
2" by 3" ledger
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Framing Trimmers, Headers, and Tail Beams

trimmer

metal hanger

tail beams supported on metal /,'

hangers or 2" by 3

" wood ledger

header “é‘\é; !
- N

or metal hanger

tail beams supported on metal

hangers or 2" by 3" wood ledger,
tail beams of 4 feet maximum
length, may be toe-nailed to
header with minimum of

four 8d nails, and
ledger omitted

header

LESS THAN FOUR TAIL BEAMS

CODE MANUAL

size is to be adequate for load supported,
but not less than 3/16 by 11/ inches

METAL JOIST HANGERS

Framing Around Openings—General:
Framing around openings is to be de-
signed for the loads supported.

Large Openings: A trimmer-supported
header carrying four or more tail beams
is to be supported on metal joist hangers
spiked to the trimmer and the header.

Small Openings: A trimmer-supported
header carrying less than four tail beams
is to be supported on metal joist hangers;
or on bearing or ledger strips not less
than 2 inches by 3 inches by 24 inches,
well spiked to the side of the trimmer.

Single Members: Headers 4 feet or
less in length may be single. Trimmers
may be single when headers are 4 feet
or less in length, and opening occurs in
the end-quarter span of trimmer.

Nailing: When supported on a bearing
or ledger strip, headers are to be toe-
nailed to the trimmer, and further sup-
ported by spikes driven through the
trimmer into the headers. Tail beams are
to be similarly nailed and spiked to head-
ers, The two joists forming a doubled
trimmer or doubled header are to be
nailed together with 10-penny nails,
staggered, at 32-inch maximum spacing
between nails in a horizontal line.

Notches: Notches at the ends of mem-
bers supported on bearing or ledger strips
may in general not exceed one fourth the
depth of the member. However, notches
of greater depth may be used, provided
the remaining depth of tail beam or
header is adequate for the load.

Punching: Hangers are to be punched
to permit spiking to the supporting and
supported members.
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Wood Joists Supported by Steel Beams—1

subfloor
wood cat
plywood filler
metal tie
A Y, C
NN AN e
N
} RN 4
\\\
steel beam I
A < A,
» N AN
A" » a \:) p.

joist ——/

shelf angle-
metal ties l
joists
steel beam 4" min,
lapped joists- i- .
1
¢ I )
1 %L“_—_’”: -2
metal e — |
butted joists metal tie or
/— wood scab
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Bearing for Joists—Minimum bearing for
joists to be 2 inches. When bearing on wood
blocking, each floor joist to be toe-nailed with
a minimum of one 16d nail; roof joists to be
toe-nailed with a minimum of two 16d nails.

Lapping of Joists—When lapped over supports,
minimum lap to be 4 inches. Spike joists to-
gether with a minimum of two 16d nails.

Steel Shelf Angles—Steel shelf angles and their
attachment to the steel beam are to be adequate
for the load. When 14-inch or larger bolts are
used on not more than 3-foot centers, angles not
smaller than any of the following may be used:
2 x2Vex1,2x2x34,3x2145x14,3x2x 34,
2V5 x 2 x 34, with short leg vertical.

Notching of Joists—Net depth of notched end
of joist to be not less than three fourths of full
depth of joist, unless smaller net depth is ade-
quate for the load.

Metal Ties—For floor joist perpendicular to
steel beams, ties to each side of steel beam are
to be 4-foot maximum on centers on each side;
for roof joists, these ties are to be at each joist,
with each tie nailed to joist with three 8d mini-
mum nails. However, where joists are nailed to
blocking bolted to top flange, these ties may be
omitted. For joists parallel to steel beam, ties to
the steel beam are to be 6-foot maximum on cen-
ters with each tie engaging not less than three
joists. For butted joists, in lieu of wood scabs,
joist-to-joist metal ties 24 inches long, fastened to
each joist with three 8d minimum nails, may be
used. Metal ties are to have a minimum cross-
section of 14 inch by 1 inch, and be of steel or
iron.
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Wood Joists Supported by Steel Beams—2

84
metal tie or
wood scab — butted joists
L . < ]
‘f J //
_ AN
. 4" —
mine ,— lapped joists

| ]

min. J/3"" bolts

steel beam

!
|
|
|
s

wood blocking

joist

\

> ‘,’

wood blocking

min. 14" bolts

-wood scab
!-_ joist
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Wood Blocking—Wood blocking on steel beams
for the support of wood joists or partitions, to be
not less than 2 inches thick. Blocking to be bolted
to steel beam with 1%-inch minimum bolts. On top
flange, bolts to be 4-foot maximum on centers; on
bottom flange bolts may be 6-foot maximum on cen-
ters. Blocking supported on bottom flange may be
bolted to web or to flange. When bolts pass through
flanges, staggered spacing of bolts is preferable.
Blocking supported on bottom flange may be bolted
to web or to flange. When bolts pass through flanges,
staggered spacing of bolts is preferable. Blocking

-of top flange to be notched where metal ties occur.

Wood Scabs—Where joists butt and are supported
directly on top flange of steel beam or on blocking
bolted to top flange of steel beam, wood scabs or
joist-to-joist metal ties are to tie all joists together.
Where tops of joists are notched and wood cats are
not used, wood scabs are to tie all joists together
and provide bearing and nailing surface for sub-
flooring. Scabs are to be of l-inch or larger wood
stock, not less than 1 inch deep and 30 inches long,
nailed to each joist with a minimum of two 10d
nails. For notched beams, bottom of scab is to clear
top of steel beam by 94-inch minimum.

Subflooring on Cats—When subflooring over steel
beam is supported on wood cats, the clearance to top
of steel beam is to be 54-inch minimum. Cats are to
be 2 inches square minimum, continuous and sup-
ported on joists. Subflooring may be plywood filler,
wood on diagonal, wood parallel to joists, or plywood
subflooring, nailed to cats, with no plywood joints
parallel to and between cats.

Partitions—Stud-bearing partitions and nonbear-
ing partitions, over steel beams, are to bear on, and
be fastened to, wood blocking bolted to top flange.
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Bridging for Floor and Flat Roof Joists and Beams

bridgingT\ CROSS BRIDGING

(wedge fit) SOLID BRIDGING

bridging METAL BRIDGING

Minimum Sizes—Wood cross
bridging, 1 inch by 3 inches. Solid
wood bridging, 2 inches thick, and
same depth as members bridged.
Metal bridging, minimum 18 gage.

Locations—At intervals not ex-
ceeding 8 feet between bridging or
between bridging and bearing. Ex-
ceptions: Where the required joist
depth is more than six times the
thickness, joists are to be bridged
at intervals not exceeding six times
the joist depth; where the joists
are not otherwise braced or fast-
ened, they are to be bridged at
joist supports. Where walls are of
frame construction, bridging is to
continue from wall to wall. Where
walls are of masonry construction,
joists abutting walls are to be an-
chored as specified in text entitled,
“Miscellaneous Construction Re-
quirements,” part 3, page 25.

Nailing—Wood cross bridging,
two 8-penny nails at each end.
Solid wood bridging, toe-nailed to
joists with two 10-penny nails at
each side. Metal bridging, one 10-
penny nail at each point of contact
with joists.
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Continuous Built-Up Girders, Three or More Supports

between 1/6 and
Iy of A

maximum
32 inches

TWO.PIECE
BUILT-UP
GIRDER

maximum
32 inches

BUILT-UP
GIRDER

FOUR-PIECE
BUILT-UP
GIRDER
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Assembly Requirements—When gird-
ers made up of joists nailed together side
by side are continuous over three or more
supports, joints in joists are to be located
between one sixth and one quarter the
span length from an intermediate sup-
port. No two adjoining joists, nor more
than one third the total number, are to
be jointed on the same side of the sup-
port.

Nailing—Two-piece girders are to be
nailed from one side with 10-penny nails,
two near each end of each piece, others
staggered with a distance of 16 inches
between nails in a horizontal line; or
girders are to be nailed from each side
with 10-penny nails, two near each end
of each joist, others staggered with a
distance of 32 inches between nails in a
horizontal line.

Three-piece girders are to be nailed
with 20-penny nails on each side with two
near each end of each piece, including
intermediate joints, and with the others
staggered with a distance of not more
than 32 inches between nails in a hori-
zontal line.

Four-piece girders are to be assembled
as shown, and nailed with 20-penny nails
as specified for the three-piece girder.

Anchoring—Girders are to be securely
anchored to masonry piers, nailed to
wood posts or bolted to steel columns.
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Notching and Holes in Joists

l——mm(. 1/6 D
o[ ] |
i ' | 4
Zmax. 1/6 D
. /4 span middle half of span Vs span
NOTCHING

l_2|/2" max.j

—2" min.—]

2" min,—

24" mm(.—'-I )

HOLES
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Permitted Notches and Bored
Holes—In general, notches and
bored holes of the dimensions and
locations shown are permitted.
However, notches of greater depth
and holes of greater diameter may
be used provided that:

For notches, the net depth is not
less than the depth required for the
span and load when the notch is in
the middle one-half span, and the
net depth is not less than five sixths
of the depth required for the span
and load when the notch is in the
outer one-quarter span; for bored
holes, the net depth reduced by
21/ inches is not less than that re-
quired for the span and load.

In no case are notches to be
placed in both the top and bottom
edges if the near sides of such
notches are closer than 12 inches
horizontally; nor are the near sides
of notches and bored holes to be
placed closer than 12 inches hori-
zontally; nor are bored holes to be
placed near both the top and bot-
tom edges if the near sides of such
holes are closer than 12 inches
horizontally.

Note: For end-bearing notches,
see illustrations entitled, “Iraming
Trimmers, Headers, and Tail
Beams,” part 3, page 82, and
“Joists Framed Flush with Top of
Girders,” part 3, page 78.
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Supports—Rafters shall be vertically
supported near the ridge where the slope
is less than 4 inches per foot.

Ties—Where rafters are not otherwise
held against spreading, collar ties spaced
not more than 5 feet on centers and not
less than 1 inch by 6 inches or 2 inches
by 4 inches, or equivalent in size, are to
be provided. All walls are to be securely
tied or anchored to the roof construction.
Metal strap ties are to be minimum %4
inch by 1% inch, or have minimum cross-
sectional area of 0.30 square inch.

Plates on Masonry Walls—Plates sup-
ported by masonry are to be anchored to
the masonry as required for anchoring
of wood sills to foundation walls. For
cavity and hollow walls, anchors are to
be attached to both parts of wall by
L4-inch horizontal plate laid in both
joints.

Thrust and Uplift—Rafters are to be
so spiked or otherwise fastened to the
plate or other members so as to resist
safely all thrusts under full load, and
the upward lift due to wind.

Nailing—Rafters to plate, minimum
three 16-penny nails. Ceiling joist to
plate, minimum two 16-penny nails.
Ceiling joist to rafter, minimum three
16-penny nails. Collar to rafter, mini-
mum three 16-penny nails.

Strap Ties—Where metal strap ties are
used and joists are perpendicular to
wall, a minimum of two 16-penny nails
at each end of strap is to be used,
clinched if possible. Where metal strap
ties are used, and joists are parallel to
wall, and the roof construction is such
that these walls tend to spread, ties are
to be fastened to at least four joists,
with a minimum of one 16-penny nail at
each joist, and two at the plate.

JUNE 1, 1954



Central Library of Rochester and Monroe County - Business Division

Wood Construction—Stressed Plywood 3

Stressed Plywood Construction

General—The requirements for stressed plywood
construction, and the allowable stresses in such
construction, given in this standard, are based
on tests made by an authoritative agency.
Stressed plywood construction assembled as de-
scribed in this standard is acceptable as in con-
formity with generally accepted standards.

Material—Plywood exposed to weather or to
severe conditions of service shall meet the re-
quirements established for exterior type in CS,
Douglas Fir Plywood, or for type I in CS, Hard-
wood Plywood.

Plywood for interior use above ground and not
subject to severe conditions of service is to meet
the requirements established for interior type in
CS, Douglas Fir Plywood, or for types II or III
in CS, Hardwood Plywood.

Type A glues are required to maintain satis-
factory bond under all conditions of atmospheric
moisture and moisture content of assembled
parts, and under all temperatures from —10° F.
to 120° F.

Glues conforming to the following specifica-
tions are classified as type A glues: JAN, Ad-
hesives, Thermosetting-Resin, Room-Temperature
and Intermediate-Temperature Setting, W ater-
proof (Phenolic, Resorcinol, and Melamine Base)
(For Wood); MIL, Adhesive; High Tempera-
ture Setting Resin (Phenol, Melamine and Re-
sorcinol Base).

Type B glues are to maintain satisfactory bond
under all conditions where the moisture content
of the assembled parts does not exceed 18 per
cent by weight computed as a percentage of the
oven-dry weight of the wood, and under all
temperatures from —10° F. to 120° F.

Glues conforming to the following specifica-
tions are classified as type B glues: FS, Glue;
Casein Type, Water-Resistant; ¥S, Glue; Resin-
Type Liquid and Powder; Air-Forces Specifica-
tion: Glue; Water and Mold Resistant Casein.

Satisfactory bond is to be determined by test
methods for exterior type and interior type ply-
wood, respectively, specified in CS, Douglas Fir
Plywood.
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Working Stresses—Working stresses for ply-
wood are to be established in the manner set
forth by FPL, Approximate Methods of Calculat-
ing the Strength of Plywood.

Working stresses for Douglas fir plywood con-
forming to CS, Douglas Fir Plywood, are to be
as shown in the table entitled, “Working Stresses
for Douglas Fir Plywood,” part 3, page 90.

Plywood Glued to Framing Members—
Where used for exterior facing of exterior walls
or where subject to severe conditions of exposure,
plywood glued to framing members is to be
glued with type A glue. Where used for interior
walls or ceilings subject to normal conditions of
service, plywood glued to framing members is to
be glued with type A or type B glue. Either type
A or type B glue may be used for floor assem-
blies where adequate ventilation is provided.

Stressed Skin Construction—Stressed skin
construction is to be designed in accordance with
principles outlined by FPL, The Designing for
Strength of Flat Panels with Stressed Coverings.
All stressed skin construction is to conform to
the following requirements: the plywood lamina-
tions are to be well glued together; the plywood
coverings are to be securely glued to the frames;
the longitudinal members of the frames may be
not less than twice as thick (cross-sectional di-
mension in contact with covering) as the cover-
ing; spaced headers for lateral support are to be
provided between longitudinal members whose
ratio of height to thickness is 2 to 1 or more.

Plywood Gussets and Webs—Plywood used
structurally as gussets for truss assemblies,
splice plates, or as webs for built-up girders,
or for similar purposes, is required to maintain
bond of plies under conditions specified for
type A glues, and not delaminate under heat
or fire or burn more rapidly than solid wood
of the same species under comparable conditions
of exposure. Plywood glued with type A glue,
or with adhesive meeting the performance re-
quirements and fire test specified for exterior
type in CS, Douglas Fir Plywood, is deemed
acceptable for this purpose.
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WORKING STRESSES FOR DOUGLAS FIR PLYWOOD
For grades and thicknesses see CS, Douglas Fir Plywood.
In bending, tension and compression (except bearing and 45-degree stresses) consider only
those plies with their grain direction parallel to the principal stress.

DRY LOCATION

Type and grade of Douglas fir plywood
EXT-DFPA. Interior-A-A
utility-(B-C) Interior-A-B
EXT-DFPA- | EXT-DFPA- Pl{}ianel- (A-D)
Type of stress EXT-DFPA- A-B sheathing - (C-C Pl {' ase-(B-D)
A-A3 EXT-DFPA: | EXT-DFPA- | (Apply the following
plyshield- concrete form- | percentages to the
(A-C) (B-B) stresses for the cor-
Plyform:(B-B) | responding exterior
Plyscord- Erade. See example at
C-D)- ottom of page.
Extreme fiber in bending:
Face grain parallel tospan............ 2188 2000 1875 100
Face grain perpendicular to span. ...... 1875 1875 1875 80
Tension:
Parallel to face grain (3-ply only 1) .. ... 2188 2000 1875 100 4
Perpendicular to face grain. ........... 1875 1875 1875 80
45°tofacegrain..................... 337 320 310 85
Compression:
Parallel to face grain (3-ply only 1) 1605 1460 1375 100 4
Perpendicular to face grain............ 1375 1375 1375 70
45°tofacegrain..................... 496 472 460 80
Bearing (onface)....................... 405 405 405 100
Shear, rolling, in plane of plies:2..........
Parallel or perpendicular to face grain... 79 72 68 75
45°tofacegram..................... 105 96 90 75
Shear, in plane perpendicular to plies:2
Parallel or perpendicular to face grain. .. 210 192 180 85
45°tofacegrain. . ................... 420 384 360 85
Modulus of elasticity in bending:
Face grain parallel tospan............ 1,600,000 1,600,000 1,600,000 100
Face grain perpendicular to span.... ... 1,600,000 1,600,000 1,600,000 70

! For tension or compression, parallel to grain, in 5-ply
or thicker, use values for 3-ply, but in next lower grade.
2 For certain conditions where stress concentrations
exist these working stresses for rolling shear should be
reduced by 50 per cent. See table 1, FPL Bulletin,

Approximate Methods of Calculating the Strength of
Plywood.

3 This abbreviation stands for exterior grade, Douglas
Fir Plywood Association.

4 For 5 or more plies, usc 90 per cent.

WET OR DAMP LOCATION

Where moisture content will exceed 16 per cent,
decrease by 20 per cent values shown for dry
location for following properties: Extreme fiber
in bending, tension and compression both par-
allel and perpendicular to the grain and at 45°,
and bearing. (No change in values for shear or
modulus of elasticity.)
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Example: The working stress in compression
parallel for plypanel 5-ply (1238 psi) is found
by multiplying the value for EXT-DFPA ply-
shield S-ply, 1375 pei, by 90 per cent, the
reduction factor shown in the last column and
footnotes ! and .

(From 1948 edition, Douglas Fir Plywood Asso-
ciation, Technical Data on Plywood).
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l-'lashiLgr and Caulking

Materials which may be used for flashing are
metals, nonmetals, or combinations of these.
Metals may be sheets of copper, lead-coated
copper, galvanized iron, lead, terne plate, zinc,
aluminum, copper-bearing galvanized steel, monel.
Nonmetals may be kraft paper, flexible plastics,
and asphalt-impregnated materials such as can-
vas, roofing felts and cap sheets, cotton fabric,
or those nonimpregnated but laid in mastic. Com-
binations of metals and nonmetals may be copper-
coated fabrics, bitumen-saturated wire mesh, wire
mesh coated with asphalt-saturated cotton.

Flashing should be provided whenever the fol-
lowing or similar utilities penetrate the roof sur-
face: pipes and vents, roof drains, dormers, sky-
lights, chimneys, flagpoles, roof ventilators, and
the legs of towers, frames, or roof signs.

Flashing should be provided at hips, ridges,
valleys, at changes of roof slope, at gable ends,
at gravel stops of built-up roofing, at the juncture
of roofing and parapet walls, through parapet
walls, over cornices, at the heads and sills of win-
dows and outside doors, at steel and concrete
spandrel beams, at the tops of foundation walls
and at wood water tables.

Contact of dissimilar metals is to be avoided to
prevent galvanic action. Slip-joints or similar
means are to be employed to prevent stresses due
to temperature change in long sections of flashing.

Caulking compounds for masonry-to-masonry
applications may be mortar, cement grout, hot
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bituminous mastic, rope yarn followed by molten
lead well pounded in, and should be used at cop-
ings. At jambs of windows and outside doors, a
plastic material should be used.

For typical details, see illustration entitled,
“Typical Flashing Details,” part 3, page 92.

Protection of Exterior Wood

Exterior wood, at points where water or melting
snow can collect and cause deterioration, is to
be protected by paint in two or three coats ap-
plied when the wood is dry.

Priming coat paint is to conform to FS, Paint;
Exterior-Primer, Ready-Mixed, White (Under-
coat for Wood), and when unthinned as for two-
coat work is to be applied at a spreading rate of
approximately 450 square feet per gallon; for
three-coat work, thin with one pint of mineral
spirits per gallon, and apply at a spreading rate
of approximately 600 square feet per gallon.

After the priming coat has dried for a min-
imum of 24 hours in dry weather, putty nail holes
and cracks, and perform required caulking of
joints.

Finish coat paint is to conform to FS, Paint;
Oil, Exterior, Ready-Mixed, Light-Tints, and
W hite, and for two-coat work apply at a spread-
ing rate of approximately 550 square feet per
gallon; for three-coat work, apply the second and
third coats at a spreading rate for each of from
600 to 700 square feet per gallon, with a drying
period after the second coat of at least 48 hours
in dry weather.
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- Typical Flashing Details

parapet

cap flashing

roofing
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flashing under coping
when parapet is high

rbase flashing
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vent stack roof drain—

cap flashing and

brass strap fas-

tener setin '
white lead flashing

l—__ roofing
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flashing sleeve

roofing
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ROOF DRAIN

These details represent acceptable
methods of flashing for conditions
similar to those shown on this
page. Materials which may be used
for flashing are designated in text
entitled, “Flashing and Caulking,”
part 3, page 91.
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Condensation Control in Buildings—Crawl Spaces

finish floor

vapor
barrier

subfloor

— thermal
’ insulation
adequately
supported

crawl space vent

soil, untreated and
untested for
moisture content

crawl space vent

4-inch gravel fill,
the smallest granule
not less than I/g-inch
in diameter

crawl space vent

roll roofing, not less
than 55 pounds per
108 square feet, laid
on soil with 2-inch
minimum overlap

ROLL ROOFING
COVER ©
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Control of Condensation in
crawl spaces is important when the
construction immediately above is
of wood, metal, or other materials
that deteriorate when subject to
moisture. This may be accom-
plished by providing adequate
ventilation, with or without a soil
cover. A paper of vapor-barrier
quality should be placed between
the finish floor and subfloor of the
thermally insulated construction
over a crawl space to protect the
finish floor from water vapor
originating in the crawl space and
to protect the structural elements
from water vapor originating in
the heated volume of the structure.

The following requirements are
for ventilation of crawl spaces de-
pending on type of soil cover:

(A) Total free ventilation area
is to be 2 square feet per 100 linear
feet of building perimeter plus one
third of one per cent of the crawl
space ground area. Provide at least
four vents, one located near each
corner of building, and so ar-
ranged as to provide effective cross
ventilation.

(B) Total free ventilation area
is to be equal to not less than 50
per cent of A above. Provide at
least two vents, located for effective
cross ventilation.

(C) Total free ventilation area
is to be equal to not less than 10
per cent of (A) above. Provide at
least two vents, located for effec-
tive cross ventilation.
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Condensation Control in Buildings—
Exterior Walls, Attics, and Flat Roofs

roof ventilators

may be used

roof.
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When thermally insulated framed
walls, ceilings, or roofs are con-
structed of wood, metal, or other ma-
terials that deteriorate when subjected
to moisture, it is necessary to prevent
water vapor developed in the heated
volume of the structure from entering
the assemblies and condensing there-
in. Prevention may be accomplished
by placing an effective vapor barrier
on the warm side of the wall, ceiling,
or roof and adequately ventilating un-
heated attic spaces and flat roofs.

Acceptable vapor barriers are:
asphalt impregnated and coated pa-
pers having a glossy or bright finish;
duplex papers composed of two sheets
of 30-pound kraft paper with a 60-
pound per 3000 square foot asphalt
layer between them; aluminum foil
mounted on one or two sides of a
paper support; insulation batts or
blankets enclosed in such papers or
foils; and aluminum paint, oil or
rubber base paints, applied in suffi-
cient number of coats to result in a
smooth glossy finish.

Vapor barriers described, except
paints, should be tacked to supports
at 4-inch maximum centers and lapped
at supports.

Sheathing paper (on the cold side
of the wall), when used, should read-
ily transmit water vapor, yet be re-
sistant to wetting by free water.

Unobstructed openings are to be
Y300 of attic or flat roof area. Open-
ings, either screened or louvered, are
to be 150 of attic or flat roof area.
Openings, both screened and louvered,
are to be 1 of attic or flat roof area.
Ventilation of unheated enclosed
spaces is to be provided, with open-
ings located in such manner that a free
circulation of air is maintained in
such spaces.
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Analysis and Test of Structural Assemblies; Loads 3
During Construction; Safety During Construetion

Tests

Wall, Partition, Floor and Roof Panels:
Tests are to be made in conformity with the pro-
cedures specified in ASTM, Tentative Methods of
Conducting Strength Tests of Panels for Building

Construction.

Columns, Piers, and Posts: Compressive
Load—The load is to be applied as an eccentric
load at the upper end, with the lower end resting
as a “flat end” on the platen of the testing ma-
chine. If the structural specimen is symmetrical
about a longitudinal axis, the eccentric load is to
be applied at a distance from the longitudinal
axis equal to one third the distance from the axis
to the outer fiber of the structural specimen. If
the structural specimen is not symmetrical about
a longitudinal axis, the centroidal axis of the
cross-section of the structural specimen for the
least moment of inertia is to be determined, and
the eccentric load is to be applied along a line
parallel to the centroidal axis, at a distance from
it equal to one third the distance from that axis
to the more remote extreme fiber of the structural
specimen.

Loads are to be applied, and measurements to
determine behavior under load are to be taken,
as specified for wall panels in ASTM, Tentative
Methods of Conducting Strength Tests of Panels
for Building Construction.

Evaluation of Test Resulis: The uniformity
of test results and of materials tested is to be
taken into account in evaluation of test results.
Each test is to be made on at least three respective
specimens, and the results plotted. The average
value derived from such tests is to govern. When
there is reasonable doubt that workmanship in

CODE MANUAL
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the field will be equal to workmanship in test
specimens, test results are to be evaluated accord-
ingly.

Each increment of test load is to remain in
place for a minimum of 15 minutes, and readings
to be taken thereafter. When it is apparent that
continued application of load may result in in-
creasing deformation, or in structural damage or
structural failure, the test load is to be maintained
for a minimum of 24 hours.

When it is apparent that extremes of tempera-
ture or humidity conditions experienced in use,
or rapid variations in temperature within the
range which may be experienced, may result in
greater deformation, or in structural damage or
structural failure, test conditions are to simulate,
so far as practicable, the most severe conditions
of use.

No panel utilized to resist racking loads is to
be deemed acceptable which deforms, while under
load, more than 134 of the height of the panel
under a load of 100 pounds per linear foot of
panel.

Loads During Construction—The loads im-
posed during construction are to be resisted if
necessary by temporary supports so that the re-
quirements as set forth in this standard with
regard to stresses and deflection of floors, and to
the stresses and unbraced lengths and heights of
walls, may not be exceeded.

Safety During Construction—Safety measures
during construction are required by law to con-
form with IC, Rules Relating to the Protection
of Persons Employed in the Erection, Repair and
Demolition of Buildings or Structures.
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Perimeter Protection for Parking Decks and Garages

P wall for
I enclosed garage
l
I

-
-

K f railing or other pro-
"o | tection when parapet
:2. :;m' I or dwarf guard wall
€9 ‘ ; is less than 42" high
|

parapet or .
dwqr‘f guqrd --—— min. 4 fee’r—-]
wall if used

3 min. B'L:]L

bumper

RS EES - parking floor,
roof or deck

HEIGHT OF PERIMETER PROTECTION

3

linear load of 50 pounds per foot
at top of railing or top of other
similar protection

guardrailing to resist a linear load
of 150 pounds per foot at perimeters
and around floor, roof or deck
openings when parapet or dwarf
guard wall or enclosure wall is

e B

——— e e g

42" 4 | not so designed

M etfmpeememmeme linear load of 150 pounds per foot

t.T" ‘

i

a2 bumper

H linear load of
300 pounds
per foot

LOADS ON PERIMETER PROTECTION

Horizontal Impact Loads for
Multiple Dwellings—Parapet
walls of roof parking decks, dwarf
guard walls of open parking deck
structures, perimeter walls enclos-
ing above-grade garages, and walls
protecting all floor, deck or roof
openings, or guardrailings in lieu
thereof, shall be designed to resist
a minimum linear load of 150
pounds per foot applied 21 inches
above the roof or deck. Parapet or
dwarf guard walls which are less
than 42 inches high, shall be sur-
mounted by a railing to a mini-
mum height of 42 inches above the
roof or deck, and the horizontal
impact loads, and the maximum
size of railing openings, shall be
as required in paragraph b of sec-
tion B 304-9 of the Code. A bumper
block at least 8 inches high shall
be fastened to the roof, deck or
floor, 4 feet or more from the
walls, and shall be designed to re-
sist a minimum linear load of 300
pounds per foot.
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Nailing

RECOMMENDED NAILING SCHEDULE

97

Building Element

Nail Type

Number and Distribution

Stud to sole plate......ccuvvuuiriiiiiiiiierrnnrannenns
Studtocap plate........coiiiiiiiiiiiiiiiiiiiaianaas
Double studs. . ...ccvvieirenreeeneiinrennnnnseannanss
Corner BtUdB. . vvveuererrreseensoatioresnesanaanasnss
Sole plate to joist or blocking. U
Double cap plate......coouoviriiriineinieeneraraneaneonss
Capplate laps........coovvniviiiinririnneeneencneinenns
Ribbon strip, 6” or less.........ccccoiiiiiiiionant
Ribbon strip, over 6”........cciiiiiiiiiiiiiiiiiiriaens
Roof rafter to plate......occeviiiiinenoenerancnasnnenes
Roof rafter to ridge......ccvveiriurrieerenenneanances
Jack rafter to hip.........coiiiiiiiiiii it
Floor joists to studs (no ceiling joists) .........ccveveen
Floor joists to studs (with ceiling joists) ...............
Floor joists to sill or girder............coveiiinnnnane.
Ledger Btrip....ccecveeiiueierarrencaasancascnsioonnns
Ceiling joists to plate.......covivvvrernnenennennennens
Ceiling joists to alternate rafters.................couee
Ceiling joists (laps over partitions)....................
Collar beam.....vevrreneenerieiieraernerennenassesons
Bridging to joists. ...couvieranennrierieiiiiiiiiiaiaeans
Diagonal brace (to stud & plate)...............coeuvnn
Tail beams to headers (when nailing permitted)........
Header beams to trimmers (when nailing permitted).. .

1” Subflooring (6” or less).........ccveiuvvinniinnann,
1” Subflooring (8” or More) ......c.vovuenusnrenrennnns
2" SubfloOTing....cvvvureiierrnnrenarcrortnsceiannsans
1” Wall sheathing (8” or less in width) .,..............
1” Wall sheathing (over 8” in wi_dth) ..................
Plywood sheathing.........ccovvviuiriiiiinaiiee,
1” Roof sheathing (6" or less in width) ...............
1” Roof sheathing (over 6” in width) ..................
Fiberboard sheathing........cociiienineeiininineeanes
Gypsum sheathing........cooveniiiiiiianioeaienrianny
Shingles, Wood. . ...oovievenarenseennierreersstisnens
Weather boarding......oovviveeinnenniiiviinenaaaannss

Common-toe-nail
Common-end nail
Common-direct
Common-direct
Common
Common-direct
Common-direct
Common-direct
Common-direct
Common-toe-nail
Common-toe-nail
Common-toe-nail
Common-direct
Common-direct
Common-toe-nail
Common-direct
Common-toe-nail
Common-direct
Common-direct
Common-direct
Common-direct
Common-direct
Common-end
Common-end
Common-direct
Common-direct
Common-direct
Common-direct
Common-direct
Common-direct

Common-direct
Common-direct

Common-direct

Large head

Corrosion-resistive
Corrosion-resistive

Corrosion-resistive

3—16d

2—16d

10d 12" o.c. or 16d 30" o.c.
16d 30” o.c.

20d 16" o.c.

16d 24" o.c.

3—16d

2—10d each bearing
3—10d each bearing

3—16d

2—16d

3—10d

5—10d or 3—16d
2—10d

2—16d

3—20d at each joist
2—16d

3—16d

3—16d

4—10d

2—8d each end

2—8d each bearing

1—20d each 4 sq. ft. floor area
1—20d each 8 sq. ft. floor area
2—8d each joist

3—8d each joist

2—20d each joist

2—8d each stud

3—8d each stud

6d 5" o.c. exterior edges
6d 10" o.c. intermediate

2—8d each rafter
3-—8d each rafter

8d—3" o.c. exterior edges
8d—6" o.c. intermediate

7—No. 11 gage x 134" per bear-
ing under shingles
4—per bearing, all other cases

2—No. 14 B&S each bearing
2—8d each bearing

Shingle nails should penetrate not less than 3, inches into nailing strips,
sheathing or supporting construction, unless approved fastenings are used.
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3 Live Loads

98

The following table of occupancy loads supple- lowing minimum uniformly distributed loads or
ments table C 304-2.2 of the Code. Where un- the minimum concentrated loads, whichever pro-
usual concentrations do not occur, structural duce the greater stress.

members should be designed to support the fol-

UNIFORMLY DISTRIBUTED AND CONCENTRATED LIVE LOADS

Uniformly Concentrated
Occupancy or Use distributed loads in
loads, psf pounds
Cl1 Business
Greenhouses (commercial).........ooiiiiiiiiirninernnnreennareenanans 150
Office file rooms
Metal addressing plates.........oovuiiniuuiiieiiinuririneenierennneases 150
Cards ......... et ee ettt a e e e e ean e e 125
0 80
C3 Industrial
Foundries ........ccuiiiiiiiiiinniianereenieaieeeesrnenonosesonannnnens 600 12,000
Printing
CoOmMPOBINE FOOMS. o\ vt vunrereereeeneennneeroseoaneeransenaseconncons 100 2,000
Linotype rooms.........c.viiinniniinreuiesneanesaccnoassncsannnaonns 100 2,000
Paper SLOrage........euuiuuiuiiniiieeieieeeseisssssassissssnsonasnaans (2)
Press FOOMS. ottt e ittt e eeteeeeeaeeeeeeasenasassonssnasaannsanns 150 2,000
/2 71 £ 600 12,000
C5 Assembly N
Air terminals, barrooms, boathouses, broadcasting studios, cabarets, din-
ing rooms (public), passenger stations, recreation piers................ 100
Bowling alleys, billiards.........covviiiiiiiiiiiiiiiiiiiiiininnnennnnns. 75
COUTTOOIMNE « i ttveenetneueeieanneeueenennnnnennsonnssnosssssesnsnonons 80
Spaces common to above occupancies
Attics
J L T . 25
L) V- R 80
Balconies, eXterior.............oovieienieneeeeereenneeieeeonanansoneans 100
CatwalKks .....viriniiiiiiiii ittt it i it e ittt ettt a et 25
Exitways .........0.... e aenites it eeeaea sttt eae et eeernannnen 100
Fire escapes: treads, balconies...........coiiiiiiiiiiiininennrenenennens 10014
Roofs, for helicopter landings............c.oiiiiiiiiiiiiiiiiiiiiinnnnn. 100
For footnotes 1 to 13, see General Building Construc- form load. For fire escapes, the uniform load is to be
tion Code, Table C 304-2.2, applied to the width of stairs times the distance be-
250 psf per foot of clear story height. tween riser faces. - :

14 Stringers of stairs need be designed only for uni-
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Snow Loads
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Application of Table C 304-3 to Truss Design

(Tables A 304-3, B 304-3, and C 304-3 are identical)

Section C 304-3 of the Code gives the snow load
perpendicular to the roof, in pounds per square
foot of roof surface; for a horizontal roof, this
load is the same as the snow zone number.

. For inclined roofs, the tabular values have .

been determined by multiplying the snow zone
number by: (a) the square of the cosine of the
angle of “Roof slope from horizontal,” and
(b) a “stay-on” factor varying from unity at 0°
roof slope (flat roof) to zero at 60° roof slope.

Table C 304-3 is convenient for the design of

FOR EXAMPLE:

Given:

simple rafters. In the design of roof trusses
it may be more convenient to use the vertical
snow load per horizontal foot of truss, obtained
as follows: step 1—Determine from Table
C 304-3 the tabular value, in a particular snow
zone, for a given roof slope; step 2—Determine
the ratio of the rafter length to the rafter run;
step 3—Multiply this ratio by itself; step 4—
Multiply this product by the value obtained in
step 1; step 5—Adjust this result for the given
spacing of trusses.

In snow zone 40, a truss, 24’ span, 16” o.c., roof slope from horizontal 30°

Required: The vertical snow load per horizontal foot of truss

SOLUTION:

(web members
not shown)

30°

vertical load per inclined
sq. ft., 26.6 pounds

inclined load per inclined
sq. ft., 23 pounds (step 1)

vertical load per
horizontal sq. ft.,

30.7 pounds (step 4)
compared with 40

pounds if roof

were flat

G

-run of rafter or top chord

12°-0”=12.0’

|’ [verfical load per
horizontal foot
of truss, 40.8 pounds

24-0” span (step 5)
nd -
FIGURE |
Step 1. Table C 304-3 gives 23 pounds for 40 snow zone and 30° slope
Step 2. From figure 1, the ratio of the rafter length to the rafter run is 13.86" divided
by 12.0’, or 1.155
Step 3. Multiplying 1.155 by 1.155 gives 1.333
Step 4. Multiplying 1.333 by 23 pounds gives 30.7 pounds, compared with 40
pounds if roof were flat
Step 5. Multiplying 30.7 pounds by 16" o.c. and dividing by 12" gives 40.8 pounds

per horizontal foot of truss
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3 Protection From Damage By Motor Vehicles
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Protection of Columns, Piers, and Walls in
All Buildings Except One- and Two-Family Dwellings

<

column or pier

B

l ——minimum 16 gage metal
circular or square in
plan, filled with stone
concrete; or cast-iron
wheel guard

r 6" minimum

\ 14" minimum, 39" preferred

/— 2”” minimum

#A SN floor

column or pier

stone concrete, minimum 3",

reinforced at corners with
four 1/2” rods and 1/4”
ties, 12" o.c.; or protected

by 3x3x3/8 angles

floor

7’-0” minimum

g Tl

RIS T N SR

jamb of doorway or exposed
?z:;_ﬁ/comer of building

3x3x34 angle to 7°-0”
above floor or
pavement level

*

wall or partition; masonry,
concrete or frame

cast-iron wheel guard or
metal-enclosed stone
concrete, 14" min. height

2” minimum

ETNTRE N Ty WK AR
. Dy tews) LETPAEETE T

floor or pavement

CODE MANUAL

Where columns, piers, doorways, archways,
and exposed corners of buildings may be
damaged by automobiles, trucks, lift trucks,
or other automotive equipment, corners,
sides or jambs of such construction should
be protected from impact and damage.

Cast-iron wheel guards are preferred for
wood columns. Poured concrete protection
for wood columns is not recommended un-
less wood is pressure-impregnated.

The various types of cast-iron wheel
guards available commercially may be
adapted to suit particular job conditions
singly or in combination with other devices
in illustrations at left.

at open archways and
where door closure is
not interfered with,
wheel guard and corner
angle protection should
be provided at both

corne:7

SECTION A-A
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Construction illustrated or described herein is acceptable under the
State Building Construction Code, but shall not be interpreted as
excluding other construction which meets the requirements of the Code.
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Distance Separations 4

Distance Separations

Buildings should be separated from each other to
prevent the spread of fire. The likelihood of fire
spreading from a burning building to other
buildings varies according to several factors
which include the distance between the buildings,
the size and type of construction of the burning
building, the types of construction of the build-
ings exposed to the fire and the characteristics of
their exterior wall facings, and the roof covering.

Distance separation is the shortest distance
measured between the exterior walls of buildings
on the same or adjacent premises, or from a pro-
posed building to a line on adjacent premises to
which a building may legally be built. This re-
quirement is interpreted to mean that when a
building does not exist on the adjacent premises,
a building of the same size and type of construc-
tion as the proposed building is assumed, and the
distance to the common lot line is one half that
required between buildings.

The minimum distance separations between
residential and other buildings and their applica-
tion are indicated in the illustrations entitled,
“Relation to Existing Buildings and Common Lot
Line,” part 4, page 4, “Relation to Height, Area,
and Wall Construction,” part 4, page 5, and
“Relation to Exterior Walls,” part 4, page 6.

Distance separations are required between a
one- or two-family dwelling and other buildings
of any occupancy when either of the buildings
has noncombustible exterior walls with a fire-
resistance rating to exterior exposure of less than
34 hour; or combustible exterior walls with
noncombustible exterior facings that provide less
than 34-hour protection for the combustible fram-
ing; or combustible exterior walls with com-
bustible exterior facings.

Conventional masonry walls, hollow or solid,
at least 6 inches thick and constructed in con-
formity with the structural standards of this
Manual, meet the 34-hour fire-resistance require-
ment. Sheet-metal wall construction does not meet
the 34-hour fire-resistance requirements unless
well insulated. Brick veneering having a nominal
thickness of 4 inches provides 3/4-hour protection
to the combustible framing of exterior walls.
Noncombustible facings of slate, asbestos-cement
board or shingles, sheet metal, stucco or thin
veneers do not give 34-hour protection.

CODE MANUAL
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Distance separations are required between mul-
tiple dwellings and other buildings of any occu-
pancy when either of the buildings has noncom-
bustible exterior walls with a fire-resistance
rating of less than 2 hours; or combustible ex-
terior walls with or without noncombustible ex-
terior facings.

Solid masonry exterior walls at least 6 inches
in thickness, or 8-inch walls of hollow masonry
units having shells designed for exterior use with
or without stucco finish, meet the 2-hour fire-
resistance rating requirement.

Exterior walls or portions thereof may en-
croach upon the distance separation required by
the type of the construction of the building pro-
vided those portions of such walls within the dis-
tance separation have a higher fire-resistance
rating and protect those portions of the building
outside of the minimum distance separation as
indicated in the illustration entitled, “Relation to
Existing Buildings and Common Lot Line,” part
4, page 4. Solid masonry exterior walls are ac-
ceptable as protective walls for multiple dwell-
ings and may be built to the lot line. Brick-
veneered wood frame exterior walls are accept-
able for one- and two-family dwellings.

The minimum distance between a multiple
dwelling and a separate garage on the same
premises is the same as between a multiple dwell-
ing and any other building. Such minimum dis-
tances are indicated in the illustration entitled,
“Relation to Exterior Walls,” part 4, page 6.
The minimum distance between a private garage
and a one- or two-family dwelling attached with
a breezeway is 5 feet except that a lesser distance
is permitted when those portions of the interior
of the garage within 5 feet of the dwelling are
protected with noncombustible materials, such as
plaster, gypsum wallboard or other materials giv-
ing at least 10 minutes’ protection to combustible
framing. Space behind such protective material
is required to be firestopped from other space in
the garage. Breezeways between garages and
dwellings should be firestopped at the garage
end. The minimum distance separation between
one-story garages with an area not exceeding 750
square feet is 3 feet except that distance separa-
tion is not required for garages with exterior
walls having a fire-resistance rating of at least
34 hour.
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4 Distance Separations

4

Relation to Existing Buildings and Common Lot Line

proposed building

one-story building
with max. area of 100 sq ft

distance separation — istance separation
[ not required

SEPARATION BETWEEN BUILDINGS
ON THE SAME PREMISES

I——-—disfance separation

——/> distance separation (see note)

proposed building

————————g———-

line on adjacent property to
| which a building may be built

| p—— common lot line

SEPARATION TO LINE ON ADJACENT
PREMISES TO WHICH BUILDING MAY
LEGALLY BE BUILT

]- [——disfance separation
~= L]
s
existing !
building on || ' || proposed building
adjacent :
4 property
'r—— common lot line

SEPARATION BETWEEN EXISTING
BUILDING ON ADJACENT PROPERTY
AND PROPOSED BUILDING

line on adjacent property to which a building
: is built or may be built

I minimum distance separa-
14___[:110:\ for building with non-

| combustible walls

protective wall required 4
| when within distance
| separation
| I —equal 4

___ alternate arrangement
of protective wall

b common lot line

I
|
|
|
I
|
I
|
|
I
I
|
|

REDUCTION OF DISTANCE SEPARATION
BY USE OF PROTECTIVE WALL

Note: When there is no building on adjacent property, the distance from the proposed build-
ing to the common lot line shall be one half of the distance separation, but not less than 3 feet.
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Distance Separations 4

Relation to Height, Area, and Wall Construction

high building

SEPARATION REQUIRED FOR BUILDING WITH
GREATEST NUMBER OF STORIES APPLIES

building with
large area

low building

Edish?mce separation

distance separation

SEPARATION REQUIRED FOR BUILDING WITH

LARGEST AREA APPLIES

building walls of

high fire-resistance
rating

SEPARATION REQUIRED FOR BUILDING WITH
WALLS OF LOWEST RATING APPLIES

CODE MANUAL

Applicable Distance Separations
—When the height or construction
of the exterior walls of the proposed
and existing building is not the
same, the applicable distance sepa-
ration shall be that set forth in the
Code for the higher building or for
the building having exterior walls
with the lower fire-resistance rating,
whichever is the greater. The dis- |
tance separations set forth in the
Code applicable to one- and two-
family dwellings are for dwellings
having an area not exceeding 1000
square feet. When the areas are in-
creased, the distance separations
shall be increased as follows:

Increased
Dwelling area in separation,
) square feet per cent
b‘,‘"d"‘g 1001 to 1500 25
with small
area J, 1501 to 2000 50
2001 to 2500 75
More than 2500 100
A
building walls of
low fire-resistance
ratin !
3 /
L_r.j—disfance separation
STATE BUILDING CODE COMMISSION JUNE 1, 1954
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Distance Separations
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Relation to Exterior Walls

Minimum distance separation in feet

Building One- and two- Multiple
height family dwelling dwelling
Exterior wall in
stories .
Within Outside Within Outside
fire fire fire fire
limits limits limits limits
Noncombustible wall, 1 0 0 0 0
at least 2-hour rating
2 0 0 0 0
3 or more 0 0 0 0
Noncombustible wall, 1 0 0 10 10
less than 2-hour rating,
but at least 34-hour 2 0 0 20 10
3 or more 0 0 30 15
Noncombustible wall, 1 51 3 15 10
less than 3/-hour rating
2 8?2 S 25 15
3 or more np 8 30 20
—\, Combustible wall, with 1 5 0 np 10
noncombustible facing
giving at least 3{-hour 2 8 0 np 15
protection
3 or more np 0 np np
Combustible wall, with 1 np 5 np 10
noncombustible facing
giving less than 34-hour 2 np 8 np 20
protection
3 or more np 10 np np
N
A
2" Combustible wall, with 1 np 8 np 10
A combustible facing
! 2 np 10 np 20
!
g" 3 or more np 12 np np

1 Within fire limits A, 10-foot separation required.

CODE MANUAL

2 Not permitted within fire limits A.
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Construction Limitations 4

Fire Resistance of Nonbearing Exterior Walls

] S gy Feti g
— A
ﬁ,
~— B
—A
1=
4
‘v { —B
=
A
ELEVATION
-

»—B (A) Three-foot separating
— 1 wall of at least 1-hour fire-
% — A resistance rating.
'—B (B) Noncombustible wall
1. with no required fire-resist-
G“ﬁ_;. ance rating. May have win-
dows unlimited in horizontal
dimensions.

SECTION
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Exterior nonbearing walls with a 3-foot high
vertical separation or spandrel having a fire-
resistance rating of at least 1 hour, as illustrated
on this page, are not required to have a fire-
resistance rating except when they are a part of
an exit enclosure or are within the distance
separations required for buildings with noncom-
bustible exterior walls having a fire-resistance
rating of less than 3/ hour.

Multiple dwellings of two stories with non--
combustible exterior walls having ratings of less
than 3/ hour are required to have distance sepa-
rations of 25 and 15 feet, within and outside the
fire limits, respectively. When three or more
stories high, such buildings are required to have
distance separations of 30 and 20 feet, within
and outside the fire limits, respectively.

Panel and curtain walls which do not meet the
requirements set forth above are required to
have a fire-resistance rating of at least 34 hour.
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Arrangement and Construction of Party and Fire Walls

——

-% party or fire wall

X floor levels

— cellar or basement

CONTINUOUS PARTY OR FIRE WALL

——— roof

fire wall

— =1 ' floor construction of
offset having fire-resis-

] tance rating not less
than that of fire wall

\ structural supports

-/ of offset fire wall

having fire-resistance
=V7ENT ratings not less than
that of fire wall

OFFSET FIRE WALL (permitted only in
buildings of type | construction.)

p) A e U

i

m ) roof

g

- - fire wall
<. <

: floor over cellar or
basement of type |
h construction

structural supports
of fire wall having
fire-resistance rating
not less than that

of fire wall

FIRE WALL EXTENDING FROM
FIRST FLOOR CONSTRUCTION
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combustible framed-in
members separated

from each other and
from opposite side of
wall by not less than

4 inches of solid noncom-
bustible material

COMBUSTIBLE FRAMING

party or
fire wall

combustible

6 inches min.

party or

fire wall

smoketight joint roof

rigid noncom- Z| 8" min.

bustible material

at least 2 in. thick party or
fire wall

noncombustible
roof

smoketight joint

party or
fire wall

JUNCTIONS WITH ROOF
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Junctions of Party or Fire Walls with Exterior Walls

J v
LJL | I

i

)

party or

fire wall
COMBUSTIBLE EXTERIOR WALL FIRE WALL PROJECTING BEYOND
WITH MASONRY VENEER COMBUSTIBLE EXTERIOR WALL
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Classification of Roof Coveringﬁ

Roof coverings are divided into four classes,
designated 1, 2, 3 and 4. The classification is that
for which the roof covering gives satisfactory
performance ‘in all of the three following tests:
brand test, that is, resistance to ignition from
flying brands; flame-exposure test, that is, re-
sistance to flame from adjacent burning build-
ings; and flame-spread test, that is, resistance to
spread of flame over the roof surface.: -

Roof coverings labeled by the Underwriters’
Laboratories as class A, B and C, respectively,
are acceptable under Cede classifications as class
1, 2 and 3. Some noncombustible roof coverings,
such as slate, tile, and concrete, are not classified
by the Underwriters’ Laboratories. Certain other
materials, such as wood shingles and lightweight
felt roll roofings, which do not meet the test re-
quirements for class 4 roof coverings, are not
classified under the Code.

Roof coverings are acceptable as having the
following classifications when applied as set forth
in the text entitled, “Application of Roof Cover-
ings,” beginning in part 4, page 11.

Class 1

Clay or concrete deck tile, or reinforced concrete
not less than 1l-inch thick, laid in cement or in
asphalt or tar mastic.

Clay or concrete roof tile with underlay.

Slate not less than 3{¢-inch thick.

Asbestos protected sheet metal.

Asphalt asbestos-felt smooth surfaced sheet
roofing made of four plies of asphalt and asbestos
materials, laid in single thickness with 2-inch end
lap and with 6-inch wide strips beneath butted
edges of sheet to have a weight of not less than
80 pounds per 100 square feet of roof surface.

Five layers of type 15 asphalt-saturated as-
bestos-felt or equivalent, cemented together with
asphalt, and surfaced with asphalt paint.

Four layers of type 15 asphalt- or tar-saturated
asbestos-felt or rag-felt or equivalent, cemented
with asphalt or tar, and finished with gravel,
stone, or slag in asphalt or tar.

Three layers of type 15 asphalt-saturated rag-
felt or equivalent, cemented with asphalt, and
finished with asphalt roof tile or with 14-inch
asphalt impregnated fibrous board applied with
mastic asphalt.

CODE MANUAL
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Class 2

Asbestos-cement shingles not less than 3}g-inch
thick, laid to provide one or more thicknesses
over underlay.

Asphalt asbestos-felt smooth surfaced sheet
roofing made of three plies of asphalt and as-
bestos materials, laid in single thickness with
2-inch end lap and with 6-inch wide strips be-
neath butted edges of sheet to have a weight of
not less than 60 pounds per 100 square feet of
roof surface. ' :

Asphalt asbestos-felt shingles, surfaced with
granular materials, laid to have a weight of not
less than 180 pounds per 100 square feet of roof
surface.

Asphalt mastic shingles surfaced with granular
materials.

Sheet roofing of copper, galvanized iron, or
tin-coated iron with underlay.

Tile or shingle pattern roofing of copper, gal-
vanized iron, or tin-coated iron with underlay.

Four layers of type 15 asphalt- or tar-saturated
asbestos-felt or rag-felt or equivalent, cemented
with asphalt, and finished with asphalt cement.

Three layers of type 15 asphalt- or tar-saturated
rag-felt or equivalent, cemented with asphalt, and
finished with gravel, stone, or slag in asphalt or
tar cement.

Class 3

Asphalt asbestos-felt smooth surfaced sheet or
roll roofing laid in single thickness with laps to
have a weight of not less than 48 pounds per 100
square feet of roof surface.

Asphalt asbestos-felt granular-surfaced sheet
or roll roofing laid in single thickness to have a
weight of not less than 85 pounds per 100 square
fect of roof surface.

Asphalt rag-felt granular-surfaced sheet or roll
roofing, laid in double thicknesses with laps to
have a weight of not less than 80 pounds per 100
square feet of roof surface.

Asphalt rag-felt individual or strip shingles
surfaced with granules, laid with lap to have a
weight of not less than 180 pounds per 100 square
feet of roof surface.

Sheet roofing of copper, galvanized iron, or
tin-coated iron, without underlay or with under-
lay of rosin-sized paper.
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Tile or shingle-pattern roofing of copper, gal-
vanized iron, or tin-coated iron, without under-
lay or with underlay of rosin-sized paper.

‘Three layers of type 15 asphalt-saturated rag-
felt or "equivalent, cemented with asphalt, and
finished with asphalt cement.

Class 4

Asphalt rag-felt smooth surfaced roll 'rboﬁng,
laid in single thickness with laps to have a weight

of not less than 45 pounds per 100 square feet

of roof surface.

Asphalt rag-felt granular-surfaced roofing, laid
in single thickness with laps to have a weight of
not less than 80 pounds per 100 square feet of
roof surface. '

Two layers of type 15 asphalt- or tar-saturated
rag-felt, cemented with asphalt or tar, or such
other combinations of roofing felts that do not
meet the requirements of class 3 built-up roofing.

Wood Shingles

Wood shingles are not classified. They should
comply with the requirements of CS, Wood
Shingles, (Red Cedar, Tidewater Red Cypress,
California Redwood). (Fourth edition). Five
shingles should have a combined thickness of
not less than 2 inches measured at the butts.
Exposure to the weather should not exceed 5
inches for 16-inch shingles, 5% inches for 18-
inch shingles, and 7Y% inches for 24-inch shin-
gles, when used on roofs of greater than one-third
pitch, nor 4 inches for 16-inch shingles, 4%
inches for 18-inch shingles, and 614 inches for
24-inch shingles, when used on roofs of less than
one-third pitch. Wood shingles should not be
used on roofs of less than one-quarter pitch.

Unclassified Roof Coverings

When the classification of a roof covering is not
known it should be subjected to classification
tests in conformity with the following:

Test assembly: Representative samples of roof
coverings for tests are applied over wood decks.
The details of the test assembly and the test
brands are indicated in the illustration entitled,
“Test Brands and Test Panels,” part 4, page 12.

Brand test: Brands are thoroughly ignited and
individually applied to the roof covering. The
brands should not cause the roof coverings to
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burn to such an extent that they give off flaming
or glowing pieces or slip from position on the
deck. For classes 1 and 2 roof coverings, not more
than one of three brands of the prescribed sizes
shall cause flames on the underside of the deck.
For classes 3 and 4 roof coverings, not more than
three of the nine brands of the prescribed sizes.
shall cause flames on the underside of the deck.

Flame-exposure test: A luminous gas flame
spreading across the width of the test panel and
adjusted so that it will extend from the bottom
edge to near the upper edge of the test panel is
applied intermittently with 2-minute intervals
between each application. The flame should not
cause the roof covering to flame or give off
brands for: class 1, after fifteen 2-minute applica-
tions; or class 2, after eight 2-minute applica-
tions; or class 3, after three l-minute applica-
tions. Roof coverings that flame and give off
brands after only two 1l-minute applications of
flame are placed in class 4.

Flame-spread test: Flame similar to that used
for the flame-exposure test is adjusted so that
when first applied it will extend only to the top
edge of the lower panel of the test panel. The
performance is deemed satisfactory for: class 1
when the spread is less than 9 feet upward from
the lowest edge of the assembly after a 10-minute
continuous application of flame; or class 2 when
the spread is less than 13 feet upward from the
lower edge of the assembly after a 10-minute
application of flame; or class 3 when the spread
is less than 13 feet upward from the lower edge
of the test assembly after a 4-minute application
of flame; or class 4 when the spread is less than
13 feet upward from the lower edge of the test
assembly after a 3-minute application of flame.

Application of Roof Coverings

Roof coverings should be assembled and applied
in conformity with the following:

Shingles, including slate and tile, sheet or roll
roofing, shall be applizd with sufficient lap to
give the required number of thicknesses, and
shall be sealed with cementing material where
necessary to render the roofing weathertight.

Nailing for shingle or tile roofing shall be in
conformity with the manufacturer’s specifications,
or shall be with corrosion-resistant 12-gage nails
having not less than 34-inch diameter heads, and
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Test Brands and Test Panels

Brands—For class 1 and class
2 roof coverings, l-inch nominal
square wood strips, surfaced four
sides, fastened together as indi-
cated so that brand can be han-
dled as a unit. For class 3 and class
4 roof coverings, kerfed wood
blocks of the sizes indicated.

1" by 8" nominal boards

spaced I/;" apart nailed  / v
to rafters with two ' . /A 3'.4"
6- or 8-penny nails

parallel
air current

12 mph

roof covering to N 47 IS
be tested N

2" by 4" rafters

ASSEMBLY FOR
ASSEMBLY FOR BRAND AND FLAME-EXPOSURE TESTS . FLAME-SPREAD TEST

TEST PANELS
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be long enough to penetrate the sheathing 34
inch. o o : :

Underlay for use with tile, shingle, or sheet
metal roofing shall consist of one layer of type 15
asphalt-saturated asbestos-felt or of two layers of
type 15 asphalt-saturated asbestos-felt or of two
layers of type 15 asphalt-saturated rag-felt or
equivalent.

Shingle-type roofings shall be limited to in-
clines exceeding 4 inches per horizontal foot.

Asphalt-asbestos sheet roofing shall be limited
to inclines exceeding 4 inches but not exceeding
12 inches per horizontal foot.

Built-up roof coverings shall be of the required
number of layers of type 15 felt weighing, for
each layer, approximately 15 pounds per 100
square feet of roof surface, or of 30-pound or
heavier felt providing that not more than one
layer of heavier material is substituted for each
two layers of type 15 felt.

Built-up roofing shall be mopped solidly be-
tween layers with not less than 20 pounds of hot
asphalt, or 30 pounds of hot coal-tar pitch, or
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11, gallons of cold bituminous compound per
100 square feet of roof surface.

Base sheets for built-up roofing shall be ap-
plied to roof sheathing by nailing or by mopping
the entire surface with cementing material of the
same kind and amount of cement material as used
between the layers.

Nailing for base sheets of built-up roofing shall
be with corrosion-resistant 12-gage nails with
9% e-inch diameter or larger heads long enough
to penetrate the roof sheathing 34 inch, using one
nail to each 114 square feet of roof surface.

Gravel, stone, or slag surfacing materials shall
be of 1/-inch to 54-inch size, and approximately
400 pounds of gravel or stone, or 300 pounds of
slag, shall be used to each 100 square feet of roof
surface.

Built-up roofing, without surfacing or surfaced
with asphalt or other cement, shall be limited to
inclines not exceeding 5 inches per horizontal
foot; those surfaced with gravel, stone, or slag
shall be limited to inclines not exceeding 3 inches
per horizontal foot.
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Opening Protectives

When: openings -are used in exterior walls under
the conditions shown in the illustration entitled,
“Protection of Openings in Exterior Walls,” part
4, page 16, they shall be equipped with opening
protectives. ‘ _ '

Openings in fire walls and fire separations
shall be equipped with opening protectives hav-
ing fire-resistance ratings commensurate with the
fire resistance of the walls or separations as
follows:

Rating of
" opening
Rating of fire wall or fire separation, | protective,
in hours in hours
Jormore............... ... .. 3
2..... S 115
lor34..... .. .. ... ... ... ... 34

Acceptable Opening Protectives

Doors—Solid core wood doors, battened built-up
wood doors or protected panel doors, not less
than 134 inch thick, may be used as opening
protectives in one- and two-family dwellings.

Solid core wood doors 134 inch thick are
deemed to meet the 3/4-hour fire-resistance rating
requirement when used in fire separations which
are not required to be of noncombustible ma-
terial.

Doors labeled by the Underwriters’ Labora-
tories for use in class A, B, and C openings are
deemed to meet the requirements of the Code
for interior opening protectives required to have
fire-resistance ratings, respectively, of 3, 114,
and 34 hour. Doors labeled by the Underwriters’
Laboratories for use in class D and E openings
are deemed to meet the requirements of the Code
for exterior doors required to have fire-resistance
ratings, respectively, of 1% and 34 hour.

Doors other than those described above are
deemed to meet the fire-resistance requirements
of the Code if they give acceptable performance
when subjected to fire tests made in conformity
with generally accepted standards. To give ac-
ceptable performance for a specified fire-resist-
ance rating, the fire effects on a test door sub-
jected to fire exposure of a duration equal to the
desired rating shall not cause:
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‘a——A movement of any part of the edges
greater than the thickness of the door during the
first half of the exposure, nor more than 1%
times the thickness during the entire exposure
and the application of the hose stream, or

b A single swing door to separate more
than 1% inch at the latch location, or

c A pair of swing doors to separate more
than 34 inch at the latch location, or

d——Doors mounted on the face of a wall to
separate from the wall a distance equal to the
thickness of the door at the point of separation,
or

€

Doors mounted in guides to release from
the guides or the guides from their fastenings, or

f Openings through the assembly other
than the washing-out of small portions of glass
panels by the hose stream.

Vision panels of 14-inch wired glass with an
area of not more than 100 square inches and
neither dimension more than 12 inches may be
used in 1%%-hour doors in fire separations. Wired
glass should not be used in doors in fire walls
except that vision panels of the size given above
may be used when such doors serve as horizontal
exits. Panels of 1/-inch wired glass may be used
in doors required to have a fire-resistance rating
of 34 hour providing the area does not exceed
720 square inches when used in exterior doors
or 1296 square inches when used in interior
doors. The greatest dimension of such panels
should be not more than 54 inches.

Windows—Windows conforming to the follow-
ing requirements are deemed to have a fire-
resistance rating of 34 hour and to be suitable
for opening protectives:

Size of opening for single sash: Maximum area
of 35 square feet with greatest dimension not
more than 10 feet.

Size of opening for double sash: Maximum
area of 70 square feet with the greatest dimen-
sion not more than 10 feet.

Frames: Noncombustible, firmly anchored in
the wall opening and providing rigid support for
the glass panels. Window frames labeled by the
Underwriters’ Laboratories or approved by other
recognized laboratories are deemed to meet the
requirements of the Code.

Glazing: Wired glass not less than 1/-inch
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thick with area of lights not more than 2916
square inches and greatest dimension not more
than 54 inches, except that such area should not
exceed 720 square inches when the window is in
an exit enclosure. o '

Glass Block Panels—Glass block panels con-
forming to the following requirements are
deemed to have a fire-resistance rating of 34 hour
when used -as opening protectives but not when
used as walls or partitions which are required to
have a fire-resistance rating.

Size of opening: Maximum area of 120 square
feet with the greatest dimension not more than
12 feet.

- Size of block: Nominal size not to exceed 4 by
8 by 8 inches.
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Construction: Blocks laid with 1j4- to 34-inch
joints using type B mortar. The horizontal mor-
tar joints should be reinforced for their full
length with Nos. 9 and 14 AWG galvanized wire
mesh except between the two top rows. The
panel should extend approximately 1% inches
into 2V5-inch deep grooves at the edges and top
of the wall opening. The remaining space in the
grooves should be filled with glass or mineral
wool to permit expansion of the panel. Such
grooves may be in the masonry walls or formed
with steel shapes.

Glass block walls may be used in lieu of 34-
hour fire separations provided they are protected
with sprinklers arranged as described in the il-
lustration entitled, “Separation Between Kitch-
ens and Public Dining Rooms,” part 4, page 29.
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Protection of Openings in Exterior Walls

. | ———— interior ot line
e less than 3 feet

less than 10 feet
e between windows

FACING OPENINGS IN
ADJACENT BUILDINGS
PLANS

OPENINGS SEPARATED BY
VERTICAL DISTANCE

less than 2 feet

OPENINGS SEPARATED BY
HORIZONTAL CONSTRUCTION

opening protective
not required

...............................

I
——opening protective
required

30 feet

__; roof huving
rating of less

than | hour

XY TITPIY NV EOTT TR

10 feet or less

AT XA XXX LR

OPENINGS ABOVE ROOFS
SECTIONS
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Exterior wall openings less than 3 feet, measured
horizontally, from an interior lot line, or less
than 10 feet from an opening in an adjacent
building, shall be provided with opening pro-
tectives; except that protectives shall not be re-
quired for openings in one- and two-family
dwellings which are 1% feet or more from the
interior lot line.

An exterior wall opening directly above an-
other opening in the same wall shall be equipped
with an opening protective, except when the
vertical separation between the openings is at
least 3 feet, or when the two openings are sepa-
rated by horizontal fire-resistive construction ex-
tending outward at least 2 feet from the wall.
The above requirement shall not be deemed to
be applicable to dwellings of type 5 construction.

Exterior wall openings less than 30 feet above
the roof of an extension or an adjacent building
located within a horizontal distance of 10 feet,
shall be equipped with opening protectives, un-
less the roof construction of such extension or
the adjacent building has a fire-resistance rating
of 1 hour or more.

Doors and windows with wired-glass panels
shall be deemed acceptable opening protectives
for the locations illustrated on this page.
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Opening Protectives: Wood Doors

Doors illustrated on this page, when used with frames and hardware shown in part 4 illustration en-
titled “Frames and Hardware for Wood Doors,” are acceptable for use in one-and two-family dwellings.

F/ e A 494 solid wood core
: e “ﬁs: 2] crossbanding
veneer

SOLID WOOD CORE FLUSH DOORS

T

134" min

5-inch min. width battens and brace

VNN
/ \-\‘\ 2-inch nominal T & G or splined

stock not over 6 inches wide

NC
.
Y

1%" 'ﬁ‘"' —“ W

TS *w -- .
Wy im, —] /% W - @7 o layers of I-inch nominal T & &

stock not over 6 inches wide, with one
layer vertical and the other horizontal,
and one layer of asbestos paper
between

BATTENED DOORS

N\

sheet iron, copper not less than

28 U. S. gage, fastened on each side
to stiles, rails and edges with

nails or screws

wood panel

/j—"——— I/s-inch asbestos millboard or 34-inch
V%" min.—] M //ﬂy - »J gypsum wallboard
1 s ‘ —

sheet iron, copper not less than
28 U. S. gage, fastened to side
on which protection is desired,
to stiles, rails and edges with
nails or screws

PROTECTED PANEL DOORS
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Frames and Hardware for Wood Doors

fire-retardant

treated wood -{ and nail

ire-retardant treated wood stop, glued

ed to frame on not more

than 6-inch centers

‘ i \|#%

\ \ l%“ l%"

N N

. 1| %-inch minimum
actual dimension
TREATED UNTREATED METAL PRESSED OR
wOOD COVERED ROLLED STEEL
FRAMES

F

]

S
="

min. 41/5" —J

spring hinge
or door closer

on doors less than 11/,
inches in thickness,
cover latch stile with
minimum 28-gage metalt

minimum throw
of latch 33"

doors more than 5 ft
high: minimum 3 butts
not less than 4" by 4"

HARDWARE
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Frames—Frames shall be of fire-
retardant treated wood, of un-
treated wood with fire-retardant
treated stops of dimensions illus-
trated, of metal-covered wood, or of
pressed or rolled steel.

Hardware—Butts shall be not less
than 4 inches by 4 inches, or equiv-
alent, with not less than one butt
for each 2-foot 6-inch height of
door.

Self-closing devices shall auto-
matically close and latch the door.

Rectangular latch cases shall not
exceed 34 inch in thickness; tubu-
lar latch cases shall not exceed 1
inch in diameter; throw of latch
shall be not less than 34 inch.

Where door stile containing latch
is less than 114 inches in thickness,
the stile shall be covered at the
latch in minimum 28-gage sheet
iron or copper.
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Protection of Columns, Beams, and Girders—1

b reinforced concrete
column

»e

REINFORCED CONCRETE CONSTRUCTION

v w . s IS

‘ 1—-‘ ﬂo.or
~

- _t
s s

fire-
stopping
=

4

T T T L S ey e e

columns and main bracing

members individually en-

cased except in type 2 con-
struction with a 1!/5-hr. con-
tinuous ceiling

COLUMNS SUPPORTING MORE
THAN ONE FLOOR

COLUMNS, BEAMS AND GIRDERS PROTECTED BY CONTINUOUS CEILING

CODE MANUAL

ceiling not requi

«—— undivided area not
to exceed 3000 sq ft ——

protected steel

column — ™™

LN IR I .
.

red ,
to have any rating

STEEL FRAME CONSTRUCTION
COLUMNS, BEAMS AND GIRDERS INDIVIDUALLY PROTECTED

roof —

e N T T ST S e e R AR
W_‘r_u 11

3

fconfinuous ceiling [column

protects entire
construction

protec-

)

tion not
required

COLUMNS SUPPORTING ROOF
OR ONE FLOOR AND ROOF

STATE BUILDING CODE COMMISSION
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Protection of Columns, Beams, and Girders—2

fire resistance of floor governed
by rating of continuous protective

b fire wall ceiling

nd

A\

undivided area not to exceed

3000 sq i
fusible link

damper, at least
14 gage metal

% " 7 /\L/( heating or ventilating duct

== continuous protective ceiling,

'ﬁ.;/ — fire-resistance rating same

as required for floor construc-

'/% tion

automatic dampers duct opening, total area of opening
on each side of fire not to exceed | sq ft in each

wall, ot least 14 100 sq ft of ceiling area

gage metal

CONTINUOUS PROTECTIVE CEILING WITH OPENINGS

L,
[‘ floor fire resistance of floor governed
— = 4 . by rating of continuous protective
e At ceiling

. undivided area not
to exceed 3000 sq ft

I heating or ventilating duct

continuous protective ceiling,
fire-resistance rating same

as required for floor construc-
tion

fixture shall be backed with
material of the same type and
thickness as used for the con-
tinuous protective ceiling

CONTINUOUS PROTECTIVE CEILING WITH ELECTRICAL FIXTURES
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Mixed Occupancies

«— residential occupancy —— Nonresidential occupancies within a
multiple dwelling, not accessory there-
to, shall be separated from the resi-
dential occupancy by fire separations

L P having a fire-resistance rating of at
( 2-hour fire- ceiling f least 2 hours; except that in buildings
resistance of types 3 and 4 construction the hori-
rating — wall or zontal fire separation may have a
partition rating of 1 hour providing the ceiling
of the nonresidential occupancy is
nonresidential residential finished with noncombustible ma-
occupancy occupancy terial. The above requirement shall be
deemed to apply to the vertical sepa-
ration as well as the horizontal sepa-

1 1 ’ ’ 4 ration.

The requirements for the fire-re-
sistance ratings of the fire separations
TYPE | AND 2 CONSTRUCTION are based on nonresidential occupan-
cies of no greater fire hazard than
that of the residential occupancy.
When the fire hazard of the nonresi-
dential occupancy is greater than that
of the residential occupancy, the fire
resistance of the fire separation should
t be commensurate with the higher fire

+—— residential occupancy ———

hazard.

L-hour fire- /]' Openings shall not be permitted in
resistance ——ceiling fire separations between nonresiden-
rating tial and residential occupancies ex-
p— wall or cept when such opening is to a lobby
noncombustible partition or to an exit corridor and is protected
finish ———— in the manner indicated in the illus-
. . tration entitled, “Protection of Open-
nonresidential :.:denhal ings in Mixed Occupancy SepI;ra-

occupancy upancy tions,” part 4, page 22.
Mixed occupancies are not permit-
) 7 ted in buildings of type 5 construc-

tion.

TYPE 3 AND 4 CONSTRUCTION

SECTIONS
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Protection of Openings in Mixed Occupancy Separations

”
nonresidential &

occupancy, not

-

v{'

sprinklered

35 sq ft maximum
self-closing doors

sprinkler heads, each
side of door only

lobby or exit
corridor, not

- Fire separations between nonresidential

occupancies are required to have fire-
resistance ratings as indicated in the
illustration entitled, “Mixed Occupan-
cies,” part 4, page 21. Openings not ex-
ceeding 35 square feet in area are per-
mitted in fire separations between resi-
dential occupancies and lobbies or exit

(see text for rating) — sprinklered

] 4

NONRESIDENTIAL OCCUPANCY AND LOBBY OR
EXIT CORRIDOR, NOT SPRINKLERED

>

corridors providing they are equipped

with 134-hour self-closing doors in types

1 and 2 buildings and with 34-hour self-

closing doors in types 3 and 4 buildings

and protected with sprinkler heads lo-
cated above the opening and arranged as
indicated in the illustration entitled,

“Separation Between Kitchens and Pub-

lic Dining Rooms,” part 4, page 29.

)f When the nonresidential occupancies
and the lobby or exit corridor are equip-
ped with a sprinkler system, the addi-
tional sprinkler heads above the opening
are not required.

Display windows in lobbies and exit
corridors of multiple dwellings should

J( | J be equipped with sprinkler heads ar-

. ranged as indicated above for door open-
ings. Such display windows should be
protected from the nonresidential occu-
pancy by fire separations having a fire
resistance of at least 1-hour rating.

Openings in such fire separations should

be equipped with 3j-hour self-closing

doors.

}{ sprinklered
nonresidential
occupancy

) 4

self-closing door, no
required rating, area
of opening not limited

sprinklered
lobby or exit
corridor

NONRESIDENTIAL OCCUPANCY AND LOBBY OR
EXIT CORRIDOR, SPRINKLERED

O ot X OCERSRERRS]

EN

nonresidential

sprinkler heads,

occupancy see text
I-hour rating — display window,
see text
Y4-hour self- it lobby or exit
){ closing door = l corridor J

PROTECTION OF DISPLAY WINDOW
IN LOBBY

SECTIONS
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Garages and One- and Two-Family Dwellings

PLANS
ATTACHED BUILT-IN

DIAGRAMMATIC SECTION

5 f+ min. 4 A

e

I
PLAN

ATTACHED BY BREEZEWAY

Garages exceeding 1000 square feet in area
should not be attached to, or built into, one- or
two-family dwellings.

Attached or built-in garages should be fire pro-
tected as follows:

(A) Noncombustible finish providing at least
10-minute protection against ignition to com-
bustible parts of structure. Those parts of walls,
floors, and ceilings of garages that are in common
with walls, floors and ceilings of dwellings should
have, in addition to the noncombustible garage
side finish, an over-all fire-resistance rating of 30
minutes or more.

(B) Self-closing door equivalent to those indi-
cated in illustration entitled, “Opening Protec-
tives: Wood Doors,” part 4, page 17.

(C) Masonry or concrete steps or curb at least
8 inches high at communicating doorway. Such
curb should be used under all walls, other than
of masonry, in common with the garage and
dwelling.

(D) Noncombustible finish providing mini-
mum 10-minute protection against ignition to
combustible parts of the garage within 5 feet of
the dwelling.

When an attached garage is 5 feet or more
from a dwelling, the breezeway roof space should
be firestopped at the garage end with materials
as set forth in illustration entitled, “Firestopping
Details—3,” part 4, page 34.

CODE MANUAL STATE BUILDING CODE COMMISSION JUNE 1, 1954
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Fire Separations

Fire separations between garages having
not more than 1000 square feet of area and
space for residential use should have a fire-
resistance rating of at least 34 hour. Open-
ings for passage between the garage and
space for residential use should be protected
by 34-hour self-closing doors.

Fire separations between garages more
than 1000 square feet in area and space for
residential use should have a fire-resistance
rating of at least 2 hours. Openings for
passage between the garage and space for
residential use should be protected by a
ventilated vestibule with at least 6-0” be-
tween doors. Such doors should be self-
closing and each should have a fire-resist-
ance rating of at least 115 hours.

Masonry or concrete steps or curb should
be provided in all openings for passage be-
tween the garage and dwelling. Such curb
should be used under all walls, other than
of masonry, in common with the garage and
dwelling.

24
- Garages and Multiple Dwellings
3-hour fire-
resistance rating K
Y4-hour self- space
closing door. for
residential
use
garage
,){ 8 in. min.——-{]
GARAGES OF NOT MORE THAN 1000
SQUARE FEET AREA
A
A 2-hour fire- \
2?? resistance rating——%
15-hour self-
closing door
space
garage 6 ft min. _ for
i residential
ventilated use
8 in. min. vestibule

GARAGES OF MORE THAN 1000
SQUARE FEET AREA

SECTIONS

CODE MANUAL

—

STATE BUILDING CODE COMMISSION
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Enclosure of Exits, Stairways, and Public Hallways

door with
¥4-hour

'

rating

stairway or
passageway

£

34-hour rating,
see text

tenant space

)(

BETWEEN TENANT SPACE AND EXIT STAIRWAY
OR PASSAGEWAY IN TWO-FAMILY DWELLINGS

self-closing
door, see text
for rating

PR XXX XXX X IR X N %R @ 3
f&‘?..’o?o%‘o’a"‘.’b"p’o.‘o?0?0?0:0'0’0‘:’;';‘0:’:’:?:?:?:?:.‘:?:?:’;‘z,'

enclosed exit
or stairway

¥

for rating, see text

tenant space or

public hallway

3

BETWEEN TENANT SPACE OR PUBLIC HALLWAY
AND ENCLOSED EXIT IN MULTIPLE DWELLINGS

for rating,
see fexl'——/ i

self-closing
door, see text
for rating l

lr

= Ao

— 1-hour rating
in type | build-
ings, ¥;-hour
rating in other
buildings

enclosed

hallway

stairway

tenant space’
)

Stairways and passageways, serving both
dwelling units or serving one unit and passing
through or adjoining the other unit in a two-
family dwelling, shall be enclosed with a fire
separation having a fire-resistance rating of at
least 34 hour. Openings in such fire separa-
tions shall be protected with 34-hour doors.

Tenant spaces in multiple dwellings shall
be separated from public hallways by fire
separations having a fire-resistance rating of
at least 1 hour in buildings of type 1 construc-
tion and at least 34 hour in buildings of type
2, 3, 4 or 5 construction. Openings in such
fire separations shall be equipped with self-
closing opening protectives of fire-resistance
rating required by table B 402-4.8 of the Code.

Exits, including stairways and passageways
forming a part thereof, shall be enclosed with
fire separations having a fire-resistance rating
to outside exposure of at least 2 hours; except
that in buildings not more than three stories
in height, and with not more than eight dwell-
ing units within a fire area, the rating may be
1 hour in type 1 construction and 34 hour in
type 2, 3, 4 or 5 construction. The fire-resist-
ance rating to inside exposure shall be at least
1 hour for all buildings of type 1 construction
and 34 hour for all buildings of type 2, 3, 4
or 5 construction.

In multiple dwellings more than three stor-
ies high, the exit stairway shall be separately
enclosed. Openings in such fire separations
shall be equipped with self-closing opening
protectives of fire-resistance rating required
by table B 402-4.8 of the Code. In multiple
dwellings not more than three stories high,
the public hallway may be within the en-
closure for the stairway when not more than
eight dwelling units are: within the fire area.

BETWEEN TENANT SPACE AND PUBLIC HALLWAYS

OR ENCLOSED STAIRWAY

SECTIONS

CODE MANUAL
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Enclosure of Heat Producing Equipment

ceiling

/heaier or
boiler roon7

vy floor
RSP YORT IR

\ "
g\ : for fire-resistance
= rating, see text

self-closing

door, see text

T

T T
N ST S

CENTRAL HEATING EQUIPMENT
IN MULTIPLE DWELLINGS

ceiling A

noncombustible
facing——4

Z heater or

boiler room ]

..' \

. Y4-hour fire-
resistance rating

20-minute self-
closing door

}_[—— floor

HEATING EQUIPMENT FOR
A SEPARATE DWELLING UNIT

+rceiling

y
combustible wall

standards

= floor
3

4

4

MOUNTING OF RECESSED WALL HEATERS

CODE MANUAL

SECTIONS

STATE BUILDING CODE COMMISSION

wall heater meeting
generally accepted

Fuel-burning equipment for central
heating of multiple dwellings shall be
enclosed by fire separations having a
fire-resistance rating of at least 2 hours
with 114-hour self-closing doors when
such equipment is capable of opera-
tion at pressures in excess of 15 psi or
has a gross capacity of 1,000,000 Btu
per hour or more.

When the capacity is 250,000 to
1,000,000 Btu per hour, the fire sepa-
ration shall have a fire-resistance rat-
ing of at least 1 hour with 34-hour
self-closing doors.

When the gross capacity of such
equipment is less than 250,000 Btu per
hour, enclosures shall not be required
except that heaters and boiler rooms
in motels shall be separated from
other space by 1-hour fire separations
with interior openings equipped with
%4-hour self-closing doors.

Equipment for heating separate
dwelling units, located on the first
floor or above, and having a gross
capacity of less than 250,000 Btu per
hour, shall be enclosed by a 34-hour
fire separation unless tests made in
conformity with generally accepted
standards in an approved laboratory
show that such equipment will not
create a fire hazard or heat adjacent
combustible material above 175° F.
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Smoke Vents for Stairways, Shafts, or Hoistways

smoke vent

\ \ I alternate horizontal

shaft smoke vents

floor

YL LR v

L4 //Uj‘ﬂ/ p7.

f//ﬂ/

A,
17—

SHAFT OR HOISTWAY PASSING THROUGH
MORE THAN TWO STORIES AND WHICH
DOES NOT EXTEND THROUGH THE ROOF

fixed opening equal to
1/3 the required vent area

skylight of shatterable
plain glass equal to 2/3
the required vent area

\v___.wire mesh above
and below

(/g v

STAIRWAY, SHAFT OR HOISTWAY SERVING
TOPMOST STORY OF A MULTIPLE DWELLING,
AND EXTENDING THROUGH THE ROOF

CODE MANUAL

STATE BUILDING CODE COMMISSION

Stairways, shafts, and hoistways shall
be provided with smoke vents having an
area of at least 3% per cent of that of
the stairway, shaft, or hoistway but not
less than 3 square feet for each elevator
car in an elevator hoistway or less than
72 square inches for other types of
shafts, At least one third of the required
vent area shall be of the open type. The
closed portion of the required vent area
may be a window or skylight with metal
frames glazed with shatterable plain
glass not more than 14-inch thick and
protected above and below with wire
mesh. Windows used for the closed por-
tions of smoke vents in shafts or hoist-
ways extending through the roof shall
be at least 3 feet from an interior lot line
and at least 2 feet above the roof.

Shafts or hoistways which do not ex-
tend through the roof may be provided
with a single smoke vent continuing ver-
tically to and through the roof. When a
single vertical smoke vent is impractic-
able, two horizontal vents, each having
the same area as required for the single
vent, terminating at different sides of
the building, may be used.

All portions of smoke vents within a
building shall be of noncombustible con-
struction having a fire-resistance rating
at least equal to that required for the en-
closure of the shaft or hoistway.
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Enclosure of Escalators and Ornamental Stairs

I V2T

Z 722727

NNNNNN

/h
iy

muuu

escalator or
ornamental stairs

space

ITIORTIIGINI

enclosed public

main entrance

p

3

DRt I - IR

street leve 7

F—

1

LL

1

+——main entrance
street IeveZ

escalator or

ornamental stairs

Ak
)'T{ enclosed
public
. 4k space
P INEAEEND - R RS

Wﬁ Z 72727 2. }d( p 7222227227
mezzanine
/Ll ”UA\‘\K——ornomeniol stairs
a -m f&' Jld'#/// 2222 ﬂ

-

H__,
Z L s 2 ﬁl'
enclosed hallway or
other public space
Z 7 Z Lzzér

escalator serving
only two stories
separately enclosed

H

at bottom or at topF===

TYPICAL ARRANGEMENT OF ESCALATORS
AND ORNAMENTAL STAIRS NOT REQUIRED
TO BE SEPARATELY ENCLOSED

CODE MANUAL

STATE BUILDING CODE COMMISSION

Escalators and ornamental supple-
mentary stairs in multiple dwellings
shall not be required to be enclosed
when they connect the main entrance
to the story immediately above; or
connect the main entrance to the story
immediately below; or lead to a mez-
zanine or different level in the same
story; or pass through only one floor
construction to or from a fully en-
closed space in either of the stories
which they connect.

The arrangements and conditions
illustrated under which escalators and
ornamental stairs may be used with-
out separate enclosures shall be in-
terpreted to mean that the public
space either on the top or bottom of
the escalator or stair shall be sepa-
rated from exit stairways and other
space with fire separations meeting
the requirements indicated in the il-
lustration entitled, “Enclosure of
Exits, Stairways, and Public Hall-
ways,” part 4, page 25.

When escalators are used in lieu
of stairs and pass through more than
one floor construction they shall be
protected in the same manner as re-
quired for separately enclosed exits
and stairways.
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Separation Between Kitchens and Public Dining Rooms

N
§ 2-hour rating
self-closing door
with 1l/5-hour rating
kitchen public dining room '

KITCHEN WITHOUT SPRINKLER SYSTEM

P A ;

N I-hour rating
self-closing door
with ¥-hour rating

kitchen public dining room

KITCHEN EQUIPPED WITH SPRINKLER SYSTEM

“z P B =4 sprinkler heads
) I-hour rating
self-closing door with
no required rating
kitchen | public dining room

KITCHEN EQUIPPED WITH SPRINKLER SYSTEM
WITH SPRINKLER HEADS OVER OPENING

I-hour rating

see text for rating of
window protectives

kitchen public dining room

(L

WINDOW PERMITTED WHEN KITCHEN
IS SPRINKLERED

Kitchens and pantries serving public
dining rooms, including but not limited
to restaurants, cafeterias, coffee shops,
and lunch rooms, shall be enclosed by
construction having a fire-resistance rat-
ing of at least 2 hours; except that when
a sprinkler system is installed in the
kitchen and pantry the enclosure may
have a rating of 1 hour.

Openings between such kitchens and
pantries and the public dining rooms
which they serve shall be protected with:
self-closing 14-hour opening protectives
when the kitchens or pantries are not
sprinklered; or self-closing 34-hour
opening protectives when the kitchens
and pantries are sprinklered; or self-
closing doors having a rating of less than
34 hour when the kitchens and pantries
are sprinklered and sprinkler heads are
provided above such openings on each
side of the fire separation.

Windows may be placed in the fire
separation when the kitchen and pantry
are sprinklered. Opening protectives
shall not be required for such window
openings provided additional sprinkler
heads are placed above and not more
than 4 feet from each side of the fire
separation. Such sprinkler heads shall
be not more than 3 feet measured parallel
to the fire separation, from the edge of
the opening or not more than 4 feet
apart when more than one head is re-
quired. When sprinkler heads are not
provided on each side of the fire separa-
tion, the window shall be equipped with
opening protectives having a rating of
at least 34 hour.

Glass block panels and wired glass in
metal frames shall be deemed acceptable
as 34-hour opening protectives.
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Locations Requiring Firestopping—1
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Platform Frame Construction
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Locations Requiring Firestopping —2
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Balloon Frame Construction
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Firestopping Details—1

NN SIS IS ITIE

PLATFORM FRAME

LOCATION |

&
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2
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PLATFORM FRAME
LOCATION 2

>

2

R
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A
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N
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N
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3

PLATFORM FRAME

LOCATION 3

s,
>

2 AT

$

=

Z

AR ARAARBWERVLRRARY S
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PLATFORM FRAME
LOCATION 4

CODE MANUAL

BALLOON FRAME

BALLOON FRAME

BALLOON FRAME

STATE BUILDING CODE COMMISSION

1 For platform frame con-
struction: The sole serves as fire-
stopping. For balloon frame con-
struction : Two-inch wood blocking
or the equivalent shall be added

between joists or between studs for

firestopping.

2 For platform frame con-
struction: The double joist serves
as firestopping. For balloon frame
construction: The joist adjacent to
the studs serves as firestopping.

3 For platform frame con-
struction: The sole and double
plate serve as firestopping. For
balloon frame construction: Two-
inch wood blocking or the equiva-
lent shall be added between studs
for firestopping.

4 For platform frame con-
struction: The double joist serves
as firestopping. For balloon frame
construction: Two-inch wood
blocking or the equivalent shall be
added between studs for firestop-

ping.
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F irestopping Details—2

R

N

77 7,
S

wood firestopping

LOCATION 5

vertical fire-

. topping wh
froppingy o Sorrg e
sole applied to

underside of
joists

alternate location
of girder

PLATFORM FRAME

LOCATION 6

firestopping

PLATFORM FRAME
LOCATION 7

CODE MANUAL

wood firestopping

noncombustible firestopping

Xﬂﬁresfopping

\

BALLOON FRAME

BALLOON FRAME

STATE BUILDING CODE COMMISSION

5 Firestopping shall be 2
inches of wood blocking or of
noncombustible fill.

6  For platform frame con-
struction: The sole and 2 inches
of wood blocking placed between
joists serve as firestopping. For
balloon frame construction: Two
inches of wood blocking or equiva-
lent shall be added between studs
for firestopping. When underside
of joists is sealed, 2 inches of wood
or equivalent shall be added be-
tween joists as illustrated.

7 For platform frame con-
struction: The sole and 2 inches of
wood blocking placed between
joists serve as firestopping. For
balloon frame construction: Two
inches of wood blocking or equiva-
lent shall be placed between the
joists and between the studs for
firestopping.

Note: When pipes, ducts or con-
duits pass through firestopping,
the opening around them shall be
sealed with noncombustible ma-
terial or fitted wood blocking.
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Firestopping Details—3

LOCATION 8 LOCATION 9

2-inch space, not
to be filled

2-inch space, not

L U L LT

=
=
=

[IIF NONCOMBUSTIBLE FIRESTOPPING
APPROXIMATELY |-INCH THICK

PLATFORM FRAME BALLOON FRAME
LOCATION 10

Material

Combustible firestopping may be wood blocking
of 2-inch nominal thickness or two layers of 1-
inch nominal thickness assembled so that there
are no through joints.

Noncombustible firestopping may be masonry,
concrete, plaster, mortar, wallboard or similar
material not less than 14-inch thick, sheet metal
of at least 24 U.S. gage, and mineral, slag or rock
wool. Metal reinforcement or support such as
metal lath should be used when needed to hold
firestopping materials in place.

CODE MANUAL
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8 The header serves as fire-
stopping.

9 Two-inch wood blocking or
the equivalent shall be added be-
tween studs in partition adjacent
to stringer to serve as firestopping.

10 The space between a
chimney and combustible floor
framing shall be firestopped at
the bottom with approximately 1-
inch depth of noncombustible ma-
terial held in place by metal lath
or wire fabric. Such firestopping
shall not be required when the
bottom of the vertical opening is
sealed by plaster on the ceiling and
chimney. The space above the fire-
stopping shall be left unfilled so
that heat from the chimney can
be carried away by air currents
moving upward and out through
normal shrinkage cracks of the
interior finish.

Plaster ceiling on noncombus-
tible lath, extending to chimney
faces, will serve as firestopping.
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Firestopping Details—4

firestopping in attic
or roof spaces; see (A)

flammable fill or
insulation not
permitted; see (B)

firestopping required
over separation between
occupancies; see (A)

\——furring strips may
serve as firestopping;

see (C)

occupancy A=

SECTION
FIRESTOPPING IN ATTICS OR ROOFS

firestopping in floor
spaces; see (A) —

/

protective ceiling;
see (B)

%@&
1 » .
insulation over

any partition
required to have
fire-resistance

rating; see (A) fire ————

separation

firestopping
required full
depth of floor;

see (A) 7———\

A

CODE MANUAL

SECTION
FIRESTOPPING IN FLOORS

STATE BUILDING CODE COMMISSION

(A) Concealed space in attics, roofs, or
floors, shall be firestopped so that the area
between firestopping does not exceed 3000
square feet in combustible construction, or
5000 square feet in noncombustible con-
struction, with no dimension exceeding 100
feet. Firestopping should be placed in the
attic or roof space above fire separations
between occupancies or tenancies. Fire-
stopping extending the full depth of the
joists should also be located above or below
any permanent partition required to have a
fire-resistance rating. Wood joists, beams,
or girders of at least 2 inches (nominal)
thickness, or solid web steel joists, beams,
or girders may serve as firestopping.

(B) Flammable fill or insulation should
not be used in concealed floor or wall
spaces, except that asphalt-saturated vapor
barriers attached to noncombustible fiber
insulation may be used as indicated in
“Condensation Control in Buildings,” part
3, page 94. Insulation or fill used to in-
crease the rating of fire-protective ceilings
should be entirely of noncombustible
materials.

(C) Where combustible materials form a
part of the concealed space between wall or
ceiling finishes and the base to which they
are applied, the concealed space should be
firestopped so that no dimension of such
space exceeds 8 feet vertically or 20 feet
horizontally. Wood furring strips are ac-
ceptable as firestopping of concealed spaces
formed by all classes of insulation.
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Interior Finishes

Classification—Interior finishes are divided into
four classes designated as A, B, C, and D. Classi-
fication is based on the surface flame-spread
ratings determined by tests made in conformity
with ASTM, Tentative Method of Fire Hazard
Classtfication of Building Materials (E 84-50T ).

Class A interior finishes include masonry, con-
crete, glass, stone, metal, ceramic tile, cement-
asbestos board, acoustical and insulation board
of noncombustible material and other materials
having a flame-spread rating not exceeding 20.

Class B interior finishes include materials
meeting the requirements for “slow burning” as
set forth in FS, Acoustical Units; Prefabricated
(SSA 118b 1954) and other materials having a
flame-spread rating exceeding 20, but not ex-
ceeding 75.

Class C interior finishes include materials
designated as Class F insulating board by CS
42-49, plywood conforming to the requirements
of CS 45-55, untreated wood of at least 1-inch
(nominal) thickness and other materials having
a flame-spread rating exceeding 75, but not ex-
ceeding 200.

Class D interior finishes include the same type
of untreated cellulose board and other materials

CODE MANUAL

STATE BUILDING CODE COMMISSION

having a flame-spread rating exceeding 200, but
not exceeding 500.

Materials finished with fire-retardant coatings
listed in ULI, Fire Protection Equipment List,
January 1956, as having a flame-spread rating
not exceeding 20 and 75, respectively, are
deemed to meet the Code requirements for Class
A and B interior finishes,

Fire-retardant paints and similar coatings do
not have a rating but they do improve the flame-
spread rating of interior finishes and the fire-
resistance rating of building members. Such
improvement is dependent upon the character-
istics of the interior finish or building member to
which the coating is applied. The extent of such
improvement is determined only by comparable
tests of interior finishes or structural members,
with and without the coating material.

Attachment

Requirements for the attachment of interior
finishes to walls and ceilings are indicated in
illustrations entitled, “Interior Finishes: Attach-
ment,” part 4, page 37.

Where interior finishes are furred out from a
wall or ceiling, the furring strips may be of
wood and may serve as firestopping as indicated
in illustration entitled, “Firestopping Details—4,”
part 4, page 35.
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Interior Finishes: Attachment

——any fype of construction

noncombustible material

finish.

FINISH LESS THAN I3 INCH THICK

required noncombustible
wall or floor

| ) / /
< <] noncombustible| !

material

IiswsvRRmmaay
o o=

any class
of finish

FINISH FASTENED TO REQUIRED
NONCOMBUSTIBLE WALL OR FLOOR

any type of floor or
wall construction

more than 13 in.

noncombustible base except
as set forth in text

any class of finish

FINISH SET OUT FROM WALL OR SUSPENDED
FROM CEILING

S S s
e

~
S
g
4

combustible floor or
4 wall construction

any class of finish

ATTACHMENT OF FINISH IN BUILDINGS
NOT MORE. THAN 3 STORIES HIGH.

CODE MANUAL

STATE BUILDING CODE COMMISSION

When walls and floors are required
by the type of building construc-
tion or by other Code regulationsto
be constructed of noncombustible
materials, the interior finish shall
be attached directly to anoncombus-
tible backing or to furring or nail-
ing strips not exceeding 13/ inches
thick. The noncombustible backing
may be the wall or ceiling con-
struction or noncombustible mate-
rial set out from the wall or ceil-
ing.

When the walls and floors are
not required to be noncombustible,
interior finish may be set out from
the wall or suspended from the
ceiling, provided that it is attached
to a noncombustible backing, or
the space back of the finish is fire-
stopped so that no dimension of
such space exceeds 8 feet vertically
or 20 feet horizontally.

In multiple dwellings not more
than three stories in height or
which contain less than thirty
sleeping rooms for transient occu-
pancy, interior finishes may be ap-
plied directly to combustible struc-
tural members or to a combustible
base.
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Fireplaces

Clearances from Combustible Construction

limit-of combustible
construction
12" minimum to mantel

\ /—6" minimum to trim
fireplace lining to

withstand 2000° F.
curb required only when

outer hearth is not used

Y 16" minimum width of

outer hearth when used

minimum 8"
noncombustible
outer hearth

outer hearth not required
when curb is used and
surrounding floor surface
is of noncombustible
material

38
T T 7 7
4 24" ® // “dd
./ /‘I’ ll‘lln.
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/'_’ mm./ 7
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I 7 inner
I 7 hearth
.
l 2 7 3" min. i
| ¢ 7 >
N
| /I
7 /
| ¢ 7
N
7 Z
..L!..; "
SECTION
———
6" min.

limit of fireplace
opening

limit of combustible
material or trim

curb when outer hearth
is not used; min. 3"

, high inside, and min.

l 8" high outside

ELEVATION

]__mw{n_“—_ limit of combustible
777 ]F

—minimum 16" when open
or outer hearth is used

i of fireplace opening

] G OLLTLITTT77. construction

/
] 2 f// LLLLLLLLL L0 8L L 2" min.
't 7 w1 :

7 . 4+ curb required only

V, inner / h

L honth 4| when outer hearth
, 7 ea # 7 l is not used
l ; 5 _____________ _d; /] l " o o .

L s A Wiros 4_,_ 6" minimum to trim

| s

limit of combustible

PLAN

CODE MANUAL

material when outer
hearth is used

STATE BUILDING CODE COMMISSION

8" minimum from edge

Linings capable of withstanding
2000° F. temperature are clay
brick other than shale, fire brick,
soapstone, cast iron.

Wood mantels and trim should
be attached so that they cannot be
heated to temperatures in excess of
175° F., or be ignited by sparks
or embers.

Fireplaces should be constructed
so that, when they are in use, adja-
cent or nearby combustible mate-
rial shall not be heated to tempera-
tures in excess of 175° F. or be
exposed to sparks or embers.

When fireplaces have openings
on more than one side, the inner
hearth should be depressed, or pro-
vided with a curb at least 3 inches
high. Such fireplaces should also
be provided with permanently at-
tached screens to prevent sparks or
embers from being scattered into
the room.
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Fire-Resistance Ratings 4

Fire-Resistance Ratings

The fire-resistance ratings herein are based on
fire tests made in conformity with generally
accepted standards or have been determined by
extension or interpretation of information de-
rived from such tests.

The fire-resistance ratings are given in time
periods of 1%, 34, 1, 114, 2, 3, and 4 hours to
conform with the requirements set forth in the
State Building Construction Code.

Ratings are for the structural elements and
assemblies commonly used in buildings, but do
not include proprietary materials or construc-
tions using special features.

The structural elements and assemblies are
grouped on a functional basis and illustrated.
Each illustrated structural element or assembly
has been given a designation, such as “W2-1”.
Each designation includes: a letter representing
the type of structural element; a numeral repre-
senting the distinguishing characteristic of the
element; and a second numeral representing each
structural element that is illustrated.

The structural elements are described on the
same page with the applicable illustration and
arranged in the order of increasing fire resistance.
The descriptions include those specific factors,
such as wall thickness, kind of lath, kind and
thickness of plaster and kind of framed-in mem-
bers, which have a direct effect on the fire-re-
sistance rating.

General requirements for all constructions in
which they are applicable follow: All materials
should conform to generally accepted standards.
Wood structural members should have a nominal
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thickness of at least 2 inches: Double wood floor-
ing should have a paper membrane between the
subflooring and finish flooring.

The nature of the aggregate is a factor affect-
ing the fire resistance of concrete. The types of
concrete aggregates are:

Type 1: Blast-furnace slag, limestone, calcare-
ous gravel, trap rock, burnt clay or shale, and
other dense materials containing not more than
30 per cent of quartz, chert, flint, and similar
materials.

Type la: Cinders containing not more than 25
per cent of combustible material and not more
than 5 per cent of volatile material, expanded
burnt clay or shale, expanded slag, and similar
materials.

Type 1b: Pumice and similar lightweight mate-
rials.

Type 2: Granite, quartzite, siliceous gravel,
sandstone, gneiss, and other dense materials con-
taining more than 30 per cent of quartz, chert,
flint, and similar materials.

Plaster mixes are given when the ratio of
cementing material to aggregate is an im-
portant factor. The mix for sanded plasters is
weight of cementing material to weight of sand,
and for gypsum-perlite and gypsum-vermiculite
plasters pounds of gypsum to cubic feet of aggre-
gate. When two mixes are given consecutively the
first is for the scratch and the second for the
brown coat. When only one mix is given it is
the same for the scratch and brown coats.

When plaster is required on masonry walls or
partitions, it shall be used on the fire-exposed
side.
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Walls of Solid Brick: Bearing or Nonbearing

. 2 —
A— ) A—dl A — 2zt
izzz: [ L
P 7777 c | C—di g
|75 ! Al
] il : fo= ‘ - ; / Lol
Design WI-I Design WI-2 Desigh W1-3 Design W1-4
SECTIONS
(A) Brick which is not less than 75 per cent (C) Finish of gypsum-sand, Portland cement-
solid, and of the kind given in table. sand, gypsum-perlite or gypsum-vermiculite plas-
ter at least l4-inch thick, and having not more
(B) Nominal thickness of wall as given in than three parts of aggregate to one part of
table. cementing material.
Nominal
thickness Kind of Rating
Design of wall (B) Kind of brick (A) Finish (C) framed-in in hours
in inches members
Wi1-1 4 Clay, shale, concrete None None 11
or sandlime
Wi-1 4 Clay or ghale Plaster None 21
W1-2 6 Clay or shale None Noncombustible 2
Wi1-3 8 Clay, shale, concrete None Combustible 2
or sandlime
W1-3 8 Clay, shale, concrete | Plaster Combustible 2
or sandlime
Wi-1 4 Concrete or sandlime | Plaster None 31
W1-3 8 Clay, shale, concrete None or plaster Noncombustible 4
or sandlime ‘
Wi-4 12 Clay, shale, concrete | None or plaster Combustible or 4
or sandlime noncombustible

1 Nonbearing.
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Walls of Hollow Brick Units: Bearing or Nonbearing

rvovd

>p

Design W2-I

(A) Clay units which are less than 75 per
cent solid. Such units are generally 4 or 8 inches
thick, 12 inches long and from 3 to 5 inches high,
and have face shells at least 114-inches thick and
two or more cells extending vertically as laid in

Design W2-2
SECTIONS

C—

Vi

Design W2-3

(B) Nominal wall thickness as given in table.
(C) Gypsum-sand, Portland cement-sand,
gypsum-perlite, or gypsum-vermiculite plaster
at least 14-inch thick and having not more than
three parts of aggregate to one part of cementing

the wall. material.
}
} ) |
‘Nominal wall | Number of Number of : " Kind of Rating
Design thickness (B) | units in wall cells in wall Finish (C) framed-in in
’ in inches thickness thickness { members hours !
w2-1 8 1 1 None Combustible 1
wa-1 8 1 1 Plaster | Combustible 2
W2-1 8 1 1 None , Noncombustible 3
W2-2 12 1 2 None Co;mbustible 3
wa-1 8 1 1 Plaster Noncombustible a
w2-2 12 1 2 None Noncombustible 4
w2-2 12 1 2 Plaster | Combustible or 4
i ‘ noncombustible
w2-3 12 2 2 None or Combustible or 4
plaster noncombustible

1 When combustible framed-in members are embedded
in solid masonry extending at least 4 inches below and
to the sides and ends of such members, the ratings

CODE MANUAL

STATE BUILDING CODE COMMISSION

given for walls with noncombustible framed-in members
shall apply; except that the rating for 8-inch walls with
combustible framed-in members shall not exceed 2 hours.
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Units: Beari
Walls of Hollow Concrete Masonry Units: bearing
B (A) Concrete masonry units conforming to
ASTM, Standard Specifications for Hollow Load-
Bearing Concrete Masonry Units.
(B) Nominal wall thickness as given in table.
(C) Nominal shell thickness as given in table.
(D) Gypsum plaster at least Y5-inch thick,
and having not more than three parts of aggre-
gate to one part of cementing: material.
Design W31
SECTION
Nominal Minimum . .
thickness thickness of Type of . Kind of framed- Rating
Design of wall face shells aggregate ! Finish (D) in members in
(B) in inches | (C) in. inches : hours 2
W3-1 8 or 12 114 la None Combustible 3%
W3-1 8 or 12 2% 1 None Combustible 1
W3-1 8 or 12 134 la None Combustible 1
W3-1 8 or 12 114 la Plaster Combustible 1
W3-1 8orl2 134 1b None Combustible 1
W3-1 8 or 12 134 1b Plaster Combustible 1
W3-1 8 or 12 114 2 Plaster Combustible 1
W3-1 8 or12 14 1 None Noncombustible 2
W3-1 8 or 12 14 1 Plaster Combustible 2
W3-1 8 or 12 114 1 Plaster Noncombustible 2
W3-1 8 or12 114 la Norne Noncombustible 2
W3-1 8 or 12 154 1b Plaster Combustible 2
W3-1 8or12 1Y 2 Plaster Noncombustible 2
W3-1 8 or 12 1% 1 Plaster Noncombustible 3
W3-1 8or 12 154 la None Noncombustible 3
W3-1 6 115 la None Noncombustible 3
W3-1 8 or 12 1% la Plaster Noncombustible 3
W3-1 8 or 12 134 1b None Noncombustible 3
W3-1 6 115 la Plaster Noncombustible 4
W3-1 8or 12 134 la Plaster Noncombustible 4
W3-1 8 or 12 134 1b Plaster Noncombustible 4
W3-1 8 or 12 154 1b None Noncombustible 4

1 See preface to these tables for kinds of aggregate in
each type.

2 The ratings for 8- or 12-inch walls may be increased
1 hour when the units are solid, when the cells are filled
with concrete, or when 12-inch walls have two cells
through the wall. When combustible framed-in mem-
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bers are embedded in solid masonry extending at least
4 inches below and to the sides and ends of such
members, the ratings given for walls with noncombus-
tible framed-in members shall apply; except that the
rating for 8-inch walls with combustible framed-in
members shall not exceed 2 hours.
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Walls of Structural Clay Tile: Bearing

Design W4-1

(A)
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;

Design W42

) |

TOIT

T
ymvor )|
b

I

Design W4-3

SECTIONS

Structural clay tile laid with cells hori-
zontal or vertical and of any design or arrange-
ment of cells. Units shall conform to ASTM,
Standard Specifications for Structural Clay Load-

(C)

43

ISV
X
IS

rewny

Design W4-4

Gypsum-sand, Portland cement-sand,

gypsum-perlite or gypsum-vermiculite at least
54-inch thick, and having not more than three
parts of aggregate to one part of cementing

Bearing Wall Tile. material.
(B) Nominal wall thickness as given in table.
Minimum Minimum
Nominal wall number of number of Kind of framed- Rating
Design thickness (B) units in cells in Finish (C) in members in
in inches thickness thickness hours !
Wi-1 6 1 2 None Noncombustible 34
W4i-2 8 1 3 None Combustible 34
Wi4-1 6 1 2 Plaster Noncombustible 1
W41 8 1 2 Plaster Combustible 1
W4-1 8 1 2 None Noncombustible 1
W42 8 1 3 Plaster Combustible 1
W4-2 8 1 3 None Noncombustible 1
W42 12 1 3 None Combustible 2
W4-2 12 1 3 None Noncombustible 2
W41 8 1 2 Plaster Noncombustible 3
W4-2 8 1 3 Plaster Noncombustible 3
W42 12 1 3 Plaster Combustible 3
W4-3 12 2 3 None Combustible 3
W4-2 12 1 3 Plaster Noncombustible 4
W4-3 12 2 3 Plaster Combustible 4
W4-3 12 2 3 None Noncombustible 4
W4-3 12 2 3 Plaster Noncombustible 4
W44 16 2 4 None Combustible 4
W44 16 2 4 Plaster Combustible 4
W44 16 2 4 None Noncombustible 4
W44 16 2 4 Plaster Noncombustible 4

1 When combustible framed-in members are embedded
in solid masonry extending at least 4 inches below and
to the sides and ends, the ratings given for walls with

CODE MANUAL

noncombustible framed-in members shall apply; except
that the rating for 8-inch walls with combustible
framed-in members shall not exceed 2 hours.
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Walls of Faced or Veneered Construction: Bearing
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Design W5-|

(A)
(B)
(C)

Brick.

Sheathing.
Corrosion-resistant metal ties spaced
24 inches on center, vertically and horizontally.

(D) Wood or steel studs as given in table.

SECTIONS

f
B

Design W53

(E) Plaster of any kind and at least 15-inch

(F) Masonry bond.
(G). Masonry backing unit of kind and size

given in table.

thick, or gypsum wallboard at least 84-inch thick.

Thickness and kind of 3
Nominal material on: Finish Kind of Rating
Design | thickness on framed-in in
in backing (E) members hours
inches Exposed side Unexposed side

W5-1 8 4-in. brick . 4-in. wood stud Plaster or wallboard Combustible 1

Ws5-1 8 4-in. wood stud | 4-in. brick Plaster or wallboard Combustible O]

Ws5-2 8 4-in. brick 4-in. clay tile or None or plaster Combustible 2

N concrete units

W5-2 8 4-in. clay tile 4-in. brick None Combustible or 3
‘ noncombustible

W5-2 8 4-in. clay tile 4-in. brick Plaster Combustible or 4

' noncombustile
W5-1 8 4-in. brick | 4-in. steel stud "Plaster or wallboard Noncombustible 4
W5-1 8 4-in. steel stud | 4-in. brick Plaster or wallboard Combustible or ®
noncombustible '

W52 8 4-in. concrete’ 4-in. brick " None or plaster Combustible or 4
units noncombustible

W5-2 8 4-in. brick 4-in. clay tile or | None or plaster Noncombustible 4

concrete units ’ .

Ws5-3 12 8-in. clay tile or | 4-in. brick None or plaster Combustible or 4
concrete units noncombustible

W5-3 12 4-in. brick 8-in. clay tile or | None or plaster Combustible or 4
concrete units noncombustible

1 The ratings are dependent upon the type of finish on
the backing and are the same as for partitions of wood-
stud construction with wallboard or plaster facings.
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? The ratings are dependent upon the type of finish on
the backing and are the same as for partitions of steel-
stud construction with wallboard or plaster facings.
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Walls of Cavity Type: Bearing

<
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Design Wé-1 Design Wé-2 Design Wé-3

SECTIONS

(A) Clay brick.

(B) Corrosion-resistant metal ties spaced to
provide one tie to each 3 square feet of wall
surface.

(C) Gypsum plaster at least ls-inch thick
and not more than three parts of aggregate to
one part of fibered gypsum.

(D) Structural clay load-bearing tile.

(E) Concrete masonry units of load-bearing
grade and made with the type of aggregate given
in the table.

(F) Exterior face of wall.

Nominal thick- Finish on Rating
Design ness of wall Kind of units exposed side Kind of framed- in
- in inches (A), (D), or:(E) ' ’ in members hours !
W6-3 10 Concrete, type 1 aggregate ? ‘None Combustible 1
W6-2 10 Structural clay tile Facing tile Combustible 1
W6-2 10 Structural clay tile JFacing tile Noncombustible 1
W62 10 Structural clay tile ‘Plaster Combustible 1
W6-3 10 Concrete, type 1 aggregate None Noncombustible: 1
W6-3 10 Concrete, type 1 aggregate 2 Plaster Combustible 1
W6-3 10 . Concrete, type la aggregate 2 None Combustible 1
Wé6-3 10 Concrete, type 1b aggregate 2 None Combustible 1
Wo6-1 10 Clay or shale brick None Combustible ' 2
Wo6-1 10 Clay or shale brick ‘Plaster Combustible . 2
W6-3 10 Concrete, type la aggregate 2 Plaster Combustible 2
W6-3 10 Concrete, type 1b aggregate 2 Plaster Combustible ! 2
W6-3 10 Concrete, type la aggregate 2 None Noncombusuble 3
Wo-1 10 Clay or shale brick None Noncombustible 4
Wo6-1 10 Clay or shale brick Plaster Noncombustible 4
W6-2 10 Structural clay tile Plaster Noncombustible 4
W6-3 10 Concrete, type 1 aggregate 2 Plaster Noncombustible 4
W6-3 10 Concrete, type la aggregate 2 Plaster Noncombustible’ 4
Wo6-3 10 Concrete, type 1b aggregate 2 None Noncombustible 4
W6-3 10 Concrete, type 1b aggregate 2 Plaster Noncombustible 4

1 When the two withes are of different kinds or types
of units or have different finishes, the rating shall be
that given in the table for walls with the kind or type
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of units and finish used on the side which is likely to
be exposed to fire.

2 See preface to these tables for kinds of aggregate] in
cach type.
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Partitions of Hollow Concrete Masonry Units:

Nonbearing

Design Pl-|

SECTION
(A) Concrete masonry units conforming to (C) Nominal shell thickness as given in table.
the ASTM, Standard Specifications for Hollow (D) Gypsum plaster at least Y%-inch thick
Non-Load-Bearing Concrete Masonry Units. and having not more than three parts of aggre-
(B) Nominal wall thickness as given in table. gate to one part of cementing material.
Nominal Minimum Finish (D)
thickness of | thickness of Rating
Design wall (B) face shells Type of i
in inches (C) in inches aggregate ! Exposed side Unexposed side hours

P1-1 3 1 la None None 34

Pl1-1 3 1 la Plaster Plaster 1

P1-1 3 1 1b None None 1

P1-1 4 1 1 Plaster Plaster 1

Pl1-1 4 1 la None None 1

P1-1 4 1 2 Plaster Plaster 1

P1-1 6 1 1 Plaster Plaster 1

P1-1 6 1% la None None 1

P1-1 6 1 2 Plaster Plaster 1

P1-1 3 1 1b Plaster Plaster 2

P1-1 4 1 la Plaster Plaster 2

Pl-1 6 134 la None None 2

P1-1 6 14 la Plaster Plaster 2

P1-1 6 1% 1b None None 2

P1-1 6 134 1b None None 3

P1-1 6 13 1b Plaster Plaster 3

Pl1-1 6 134 1b Plaster Plaster 4

1 See preface to these tables for kinds of aggregate in each type.
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Partitions]of Structural Clay Tile: Nonbearing

I B ! I B l
Y " H s
Er—— 12
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Design P2-1 Design P2-2 Design P2-3
SECTIONS
(A) Structural clay tile laid with cells hori- gypsum-perlite or gypsum-vermiculite plaster at
zontal or vertical. Units may be of any design or least 54-inch thick and having not more than
arrangement of cells. Units shall conform to three parts of aggregate to one part of cement-
ASTM, Standard Specifications for Structural ing material.
Clay Non-Load-Bearing Wall Tile. (D) Fill of tile scraps or other aggregate
(B) Nominal wall thickness as given in table. mixed with mortar.

(C) Gypsum-sand, Portland cement-sand,

Finish (C)
Nominal thick-
Design ness of wall (B) Number of cells Rating in
in inches in thickness Exposed Unexposed hours
side side
P2-1 3 1 Plaster None 14
P2-2 4 2 None None | A
P2-1 3 1 Plaster Plaster 34
P2-1 4 1 Plaster None i
P2-1 6 1 Plaster None 3
P2-1 4 1 Plaster Plaster 1
P2-2 4 2 _ Plaster Plaster 1
P2-3 4 (Filled) None None 1
P2-1 6 1 Plaster Plaster 1
P2-2 6 2 None None 1
P22 8 2 None None 1
P2-3 4 (Filled) Plaster Plaster 2
P2-2 6 2 Plaster Plaster 2
P2-4 6 (Filled) None None 2
P2-2 8 2 Plaster Plaster 2
P2-4 6 (Filled) Plaster Plaster 3
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Partitions of Gypsum Tile or Block: Nonbearing

' Design P3-1 Design P3-2
SECTIONS

(A) Gypsum block of size and type given in (C) Gypsum-sand, gypsum-perlite, or gyp-
table. Thickness of shells and size of cores shall sum-vermiculite plaster at least l4-inch thick
conform to ASTM, Standard Specifications for and having at least three parts of aggregate to
Gypsum Partition Tile or Block. Block laid in one part of fibered gypsum cement.
‘gypsum:sand mortar.

(B) Nominal thickness of wall without plas-
ter as given in table.

: Nominal thick-
Design ness of wall (B) Size and type j Finish . - Rating in
o in inches _ of'block (A) (C) hours

P3-1 2 2-in. solid None 1
P3-2 3 3-in hollow None 1
P3-1 2 . 2-in. solid Plaster 2.
P3-2 4 4-in. hollow None 2
P3-2 3 3-in. hollow - Plaster 3
P3-1 3 3-in. solid None 3
P3-3 6 6-in. hollow - None 3 .

- P3-1 3 3-in. solid Plaster 4
P3-2 4 4-in. hollo