
SENATE .... No. 320.

Senate, April 9, 1906.

The committee on Mercantile Affairs, to whom was referred
so much of the report of the Commission on Building
Laws, appointed under the provisions of chapter 424 of
the acts of the year 1904 to investigate the expediency of
revising and amending the building laws of the Common-

O O ~

wealth, as does not relate to the obstruction of means of
egress from buildings (taken from the House files of the
preceding General Court), report, in part, the accompany-
ing bill.

For the committee,

CHARLES N. PROUTY

£ommomucaltl| of iHassacljusctts.
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In the Year One Thousand Nine Hundred and Six

AN ACT
Relative to the Erection, Alteration, Remodelling and

Enlargement of Buildings in the City of Boston.
Be it enacted by the Senate and House of Representatives

in General Court assembled, and by the authority of the
same, as follows :

1 Section 1. Section nineteen of chapter four
2 hundred and nineteen of the acts of eighteen
3 hundred and ninety-two is amended by striking
4 out the whole of said section and inserting in
5 place thereof the following:

Strength of Materials,

6 Section 1. The stresses in materials hereafter
7 used in the construction of all buildings, pro-
-8 duced by the calculated strains due to their own
9 weights and applied loads, shall not exceed the

10 following:
Timbei

Stresses in Pounds per Square Inch.

€ommomocaltt) of iilassadßisctts.

On I Shearing Compression
Extreme | ai01l „Grain. I 1 erpendicular
Fibre. I Grain.

White pine and spruce, . . 1,000 j 80 250

White oak, .... I.OCO | 150 600

Yellow pine (long-leaved), . 1,500 [ 100 600
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Stresses clue to transverse strains combined with direct
tension or compression not to exceed extreme fibre stresses
given above.

For Posts with Flat Ends.
The stresses are given in the following table, in which L

equals length of post, D equals least diameter pf post, and
S equals stress per square inch :

White Pine and Spruce. Long-leaved Yellow Pine. White Oak.

L ! L
- ' s s s
D i D

oto 10, 625 oto 15, . . 1,000 750

10 to 35, . . 600 16 to 30, . . 875 650

35 to 45, . . 376 30 to 40, . . 750 660

45 to 50, . . 250 40 to 45, . . 625 470

45 to 50, . . 500 375

Wrought Iron and Steel.
Stresses in Pounds per Square Inch.

Stresses of Materials. Steel.

Extreme fibre stress, rolled beams and shapes, . 12,000 16,000

Tension, 12,000 15,000

Compression in flanges of built beams, . . 10,000 12,000

Shearing, 9,000 10,000

Direct bearing, including pins and rivets, . . 16,000 18,000

Bending on pins, 18,000 22,500

For columns and compression members, ten thousand
for iron and twelve thousand for steel, reduced for ratio of
length of column or member to its least radius of gyration
by approved formulas.

Stresses due to transverse strains combined with direct
tension or compression not to exceed extreme fibre stress
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given above for rolled beams and shapes, or in case of built
members the above tension and compression stresses.

Compression flanges of beams to be proportioned to resist
lateral flexure unless properly stayed or secured against same.

Shearing and bearing stresses on bolts, whether wrought
iron or steel, shall not be higher than allowed by the above
table for wrought iron. All connections in skeleton build-
ings of which the height exceeds twice the least horizontal
dimension, all joints in steel trusses and girders, and all
connections of such trusses and girders to the sides of. steel
columns, shall be made by means of rivets.

Deflection , Modulus oj Elasticity.
27.000.
29.000.

Iron,
Steel,

Stresses for steel are those for ‘ ‘ structural steel ” having
an ultimate tensile strength of fifty-five thousand to sixty-
five thousand pounds per square inch, an elastic limit of not
less than one-half the ultimate strength and a minimum per
cent, of elongation in eight inches of four hun-
dred thousand divided by the ultimate strength.

Cast Iron.
Stresses in Pounds per Square Inch

Extreme fibre stress, tension, 3,000
Extreme fibre stress, compression for columns and lintels, . . 8,000
Extreme fibre stress, compression for short blocks or plates, . 16,000
Extreme fibre stress, compression for connection of members

such as lugs,
, 2,500

Cast iron shall not be used for columns in buildings of
more than seventy feet in height.

Table for Capacity of Cast-iron Columns

Where the Length divided Working Stress per ij Where the Length divided Working Stress per
by the Least Kadius of Square Inch of b}r the Least Radius of Square Inch of

yration equals Section. Gyration equals Section.

70 9,200 30 10,400

60 9,500 1 20 10,700

50 9,800 , 10 11,000

40 10,100
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Stone Work Compressionin-

Stresses in Tons of Two Th ind Pounds per Square Foot.
i builds, laid solid in cementFirst quality dressed bed

mortar.
an

Granite

Marble and limestc
Sandstone,

.

In cases where poorer mortar is used, to avoid stain from
cement, stresses to be less than above may- be approved by
the building- commissioner

In ashlar-faced work no allowance over strength of brick-
work is to be made for ashlar
For eight inches thick and ov<
shall be allowed.

than eight inches thick
r the excess over four inches

Brickwork ix Compression

Tons of Tico Thousand Pounds %d Pounds per Square Foot.St

First-class work, of hard-burned bricks, and including
piers in which height does not exceed six times the least
dimensions, laid in :

(a) One part Portland cement, three parts sand
dale cement, two parts sand, . . . .15

(c) One part Kosendale cement, one part lime and six parts sand, 12
d) Lime mortar, one part lime, six parts sand,’ .... 8

Cement and lime to be measured dr
Brick piers of hard-burned bricks, in which height is from

six to twelve times the least dimensk
Mortar (a

Mortar (b

Mortar (c) 1(

Mortar

For “ light-hard ” bricks, stresses not to exceed two-thirds
of above.

Concreti

When the structural use of concrete is propc
fication, stating the quality and proportion of materials and
the methods of mixing thereof, shall be submitted to the
building commissioner, who may issue a permit at his dis-

( b ) One part
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cretion and under such further conditions as he sees fit to
impose

In first-class Portland cement concrete containing one part
cement to not exceeding six parts properly graded aggregate
of stone and sand, except in piers or columns of which the
height exceeds six times the least dimension, the compressive
stress shall not exceed thirty tons per square foot.

In piers and columns of first-class Portland cement con-
crete, containing one part cement to not exceeding five parts
properly graded aggregate of stone and sand, where the
height of pier or column is more than six times and does not
exceed twelve times its least dimension, the compressive
stress shall not exceed twenty-five tons per square foot.

In steel-concrete beams or slabs subjected to bending-
stresses, the entire tensile stress shall be carried by the steel,
which shall not be strained above the limits allowed for this
material. First-class Portland cement concrete in such beams
or slabs, composed of one part cement to not exceeding five
parts of properly graded aggregate of stone and sand, may
be strained in compression to not exceeding five hundred
pounds per square inch. In case one part of cement to
not exceeding three parts of properly graded aggregate of
stone and sand is used, this stress may be increased to not
exceeding six hundred pounds per square inch. Concrete
shall not be strained in sheer more than thirty pounds per
square inch.

In Genera i
Stresses for materials and forms of same, not herein men-

tioned, shall be determined by the building commissioner,
and provision for wind bracing shall be made where neces-
sary, and all buildings shall be constructed of sufficient
strength to bear the load intended to be placed thereon,
in addition to the weight of materials used in construction.

Mortars
All mortars shall be made with such proportion of sand

as will insure a proper degree of cohesion and tenacity, and
secure thorough adhesion to the material with which they
are used, and the building commissioner shall condemn all
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mortars not so made. The following rules shall be com
plied with :

(a) Mortar below level of water shall be no poorer than
one part Portland cement and three parts sand ;

(6) Mortar for first-class buildings shall for one-half
their height be no poorer than one part Kosendale cement,
two parts sand, above, equal parts of cement and lime, and
the proper proportion of sand ;

(c) Mortar for second-class buildings and for such parts
of third-class buildings as are below the level of the side-
walk shall be no poorer than equal parts of lime and cement,
with a proper proportion of sand ;

( d) Mortar for third-class buildings above ground shall
be no poorer than the best lime mortar.

The building commissioner may allow mortar in setting
stone where cement will stain.

Quality of Materials
All materials shall be of good quality for the purposes for

which they are to be used, shall conform to legal, trade and
manufacturers’ standards and shall be subject to the approval
of the building commissioner.

Cutting.

Cutting for piping or other purposes shall not be done
so as to reduce the strength of the supporting parts below
that required by the provisions of this act.

1 Section 2. Any building erected prior to the
2 passage of this act having not more than five floors
8 above the mean grade of all the sidewalks, may be
4 altered, remodelled or enlarged for use as a dwell-
-5 ing, tenement or lodging-house in accordance with

for second-class construc-6 prevailing requirement;
7 tion in new parts of
8 altered or enlarged.
9 (a ) The height of

said building remodelled,

any such building shall not
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10 be increased. The number of stories of such build-
-11 ings shall not exceed five above the cellar or base-
-12 rnent.
13 ( h ) Such buildings so altered, remodelled or
11 enlarged shall conform to the rules of the board of
15 health.
16 (c) Every such building shall be provided with
17 at least two exits satisfactory to the building cora-
-18 missioner, subject to appeal as provided by law.
19 ( d) Every such building shall have, beside the
20 exposure on main front, an exposure as long as the
21 average width of the building, upon a space open
22 from the ground to the sky, at least ten (10) feet
23 wide for the first three stories, and, unless the space
21 be twenty (20) feet wide at start, increasing in width
25 five (5) feet with each additional story, until the
26 width of such space is twenty (20) feet.
27 (e) Such exposure may be either upon
28 private or public ways, or upon land which is
29 dedicated for the use of the building and may
•30 be divided and placed as approved by the build-
-31 ing commissioner.
32 (/) These spaces shall remain undiminished
33 so long as the building is used for habitation.
31 ( g) If the building is located on the corner
35 of streets, or private ways not less than ten
36 feet wide, the building commissioner may ap-
-37 prove the omission of the whole or part of this
38 additional exposure.

1 Section 3. JNew buildings adapted for the pur-
-2 poses mentioned in section two, and not more than
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3 four stories above the cellar or basement, may
4 be erected of second-class construction under tbe
5 conditions above recited, provided that no such
6 building shall exceed five thousand square feet in
7 superficial area. The first story or basement, or
8 both the first story and basement, in such build-
-9 iugs, so erected, altered, remodelled or enlarged,

10 may be used for mercantile purposes, provided
11 the walls and ceilings surrounding the areas so
12 used shall be fire-stopped to the satisfaction of
13 the building commissioner.

1 Section 4. New buildings of brick or concrete
2 not over two stories in height, adapted for the
3 occupancy of a single family and having a super-
-4 ficial area not greater than one thousand square
5 feet, may be constructed with external and party
6 or division walls of eight inches in thickness, and
7 where such buildings are provided with but a

8 single bath room and water closet, these and such
9 other water fixtures as the house may contain

10 may connect with the house drain with a single
11 trap and be ventilated by a single vent or air
12 pipe; provided, however, that where the party
13 walls of a building thus constructed joins or be-
-14 comes the party wall of another such building,
15 the floor timbers in each of such buildings shall
16 be so spaced or protected that their ends shall
17 not approach nearer than eight inches of each
18 other.

1 Sections. Anything in existing statutes con-
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9

3
I
5

1
2

Aiding with these conditions relative to the con-
struction or occupation of such buildings shall
not be deemed to apply to the buildings speciAed
in sections two and three.

Section 6. This act shall take effect upon its
passage.


