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PREFACE

THE extraordinary demand for the éth Edition

of our Section Book, issued only five years
ago, has encouraged us to proceed with yet an-
other edition. In doing so, we have taken the
opportunity of l:nrefulﬁt revising the existing
matter, thereby bringing this, the 7th Edition
right up to date.

The special features of the é6th Edition are
retained, and, in addition, we have Included
various other useful and very essential data,
particularly in respect of Portal Frames. De-
tails and bending moments of these are given,
fully developed, for the benefit of those who
may not have the time or the Staff to work out
the details themselves.

The whole of the calculations have been
worked out in our Design Department.

As in our previous book, space has again been
a difficulty, and there are many features which
would have been included, but unfortunately
for this reason had to be omitted.

Welding is now making such rapid strides
that we may find it necessary at an early date to
revise some of our matter. In such an event,
we will not hesitate to issue a supplement to

this book.
W—2.- ’f/é......f

Member, Institute of Struct. Engineers

December, 1944
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GENERAL NOTES

BEAMS, CHANNELS AND
COMPOUND GIRDERS

1 ilad

Asan emergency ep g mored
consideration of the question, permission has
been granted for the revision of the British
Standard Specification No. 449, 1937, increasing
the working stress (on extreme fibres) of beams
under bending from 8 to 10 tons per square
incrI‘t] (axial stress to remain at B tons per square
inch).

This revision is applicable during the period of
the War, and 6 months thereafter, but it is
anticipated that before the expiry of these pro-
visions, the amendments will be confirmed as a
permanent alteration to the Standard.

In addition to our Tables of Beams, Channels
and Compound Girders calculated for extreme
fibre stress of 8 tons per square inch, we have
included Tables of Tabulated Loads for Beams,
Channels and Single Joist Compound Girders
calculated for extreme fibre stress of 10 tons per
square inch in conformity with the above revi-
sion. Space does not permit us to extend this
to double and treble joist compound girders. If,
however, the tabulated loads for these Girders
be increased by 4, the result would be similar to
the girders being stressed to 10 tons per square
inch. Care should be taken that if the loads are
in excess of the safe web buckling values of the
joist, web stiffeners must be provided, ltshould
also be noted that the span of the beam or girder
stressed to 10 tons per square inch must not
excead 19-15 times its depth, unless the load is
decreased to keep the deflection within 1/325th
of the span.
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Weights per foot

Woeights per foot in Ibs. for compound girders
Iinclude an allowance for rivet heads at 6” pitch.
The weights of stiffieners, end angles, etc., require
to be added. All weights are calculated per
foclb’c r;.ln i weight of steel being 489-6 Ibs. per
cubic ft.

Sections

Beams and channels used are British Standard
Sections, as listed in the B.S.1. Publication No. 4,
1932, with the exception of those marked with
an asterisk. These are the old British Standard
and special sections, which are still rolled by the
various mills.

Tabulated Loads

The loads given in the tables are in tons, and
are the safe loads which the Simply Supported
Beam, Channel or Girder will carry evenly
distributed over the entire span, calculated as
centres of Bearings. Each load includes the
weight of the Beam or Girder. For Point Loads
or Loads not evenly distributed over the entire
span or for Beams which have Fixed Ends,
special calculations have to be made. -

In order to stress the Beam or Girder to its
full extent, i.e., to 8 or 10 tons/sq. in., it is
necessary to ensure that the top or Compression
Flange is stayed laterally at a distance not ex-

ing_twenty times the width of this Flange
(if the Beam is encased then twenty times the
width of the encasement), and the loads given
for all the sections are based on this assumption.
Ie is not possible, however, to always get this
conveni tying arrang and when thac
is the case then the Stresses in the Beam have
to be reduced in certain ratio to the span divided
by the flange breadth. These reduced Stresses
naturally lower the safe carrying loads, and in
the tables of Single Beams and Channels we have
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shown in italics immediately under the ordinary
8 and 10 Tons Stress Loads, the safe distributed
loads which the respective beam or channel
would if there were no Ties up to fifey
times the Flange breadth. (Beyond this limit,
ties are essential, and must be put in or else
increase the Flange breadth.) ese require-
ments are in accordance with the B55.449,
1940 revised, and on pages 338-341 we have
given Tables of the reduced Stresses from
which these additional Safe Loads are calculated.

Rivet Pitch

Compound girders require rivets at 6" pitch
on.line, staggered, unless for loads printed in
Bold and ltalic Type. These requirea closer pitch
and need further calculati The di of
rivets is given for each girder.

Moments of Inertia

The tabulated safe loads of each Channel, Joist
and Compound Girder are calculated relative
to the maximum moment of inertia about axis
XX, passing through the centre of gravity of the
section and parallel to the Flanges. These
moments of inertia are calculated on the gross
sectional area of the section for the Single gﬁm
or Channel and on the nett sectional area of the
section for Compound Girders, a deduction for
one Rivet Hole being made in each Flange of
Joist of Channel.

Moduli of Section

For each Joist, Channel and Symmaetrical Com-
pound Girder, the maximum modulus of section
Is tabulated about axis XX, corresponding to
the maximum moment of inertia and derived
from the Gross Area of each section for Single
Beams and Channels and the nett area of the
section for Compound Girders. The Section
Moduli have been printed in bold type as these
are more frequently referred to,
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Modulus for 1” Plate Breadth

An additional column is given in the table of
Single Joist Compound Girders showing the
modulus of section of one inch of Flange plate
width, By adding or subtracting these values
to or from the modulus of section of the respec-
tive Girders, the dulus of a Compound
Girder with a broader or narrower Flange Plate
than the section listed can be obtained. .
Flange Plates

In compound girder tables, the column
headed ' Flange Plates ' means the total thick-
ness of plates for each flange. This thickness
can, if necessary, be made up by using separate
plates §° or 1" thick.
Bold Type

Loads printed in Bold Type indicate that the
joist or girder must have web stiffeners to
prevent web buckling, and also that a closer
pitch of rivets than 6" is required.
Italic Type

Loads printed in ltalic szl Iindicate only
that a cleser pitch of rivets than 6" is required.

Zig-Zag Line

The span of a beam (except filler beams in
concrete and asymmetrical sections) must not
exceed 24 times its depth stressed to 8 tons per
square inch and 19-15 times its depth stressed
to 10 tons per square inch, unless the calculated
deflection of the beam is less than 1/325¢th of the
span (B.5. Requir ). The tabulated loads
to the left of the zig-zag lines are for beams with
spans not exceeding 24 and 19:15 times their
depths, Loads to right of zig-zag lines are for
beams with spans exceeding these ratios, but
these loads have been decreased so that the
stress of the beams is less than 8 and 10 tons per
square inch respectively and the deflection kept
within 1/325ch of the span,
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mmetrical Sections

ables are given for beams having one plate
on top flange only. This type of girder is often
required to support walls over ings when a
good width o[top flange Is necessary to keep
the overhang of brickwork to a minimum. A
wide flange breadth is also required to comply
with the B.S. Requirements for a beam which is
not stayed laterally, and which must have a
flange width of not less than 1/20th of the span.
If the girder is not encased in concrete, a very
heavy beam results unless a top flange plate is
adopted. In the case of deflection the ratio of
span to depth varies, the value being 48 times
the maximum distance in inches from the neutral
axis to the extreme fibres of the section, when
the girder is stressed to 8 tons per square inch.
This ratio has been indicated by a zig-zag line,
and loads to right of this line have been de-
creased to keep the deflection within 1/325th
of the span.

The neutral axis of this section not being
centrally placed between the Flanges, two
values of section modull can be obtained. The
one glven in our tables is calculated from the
bottom flange of the section and, being less
than the modulus calculated from the top
flange, is termed Minimum.

In order to calculate the strength of the
section on the YY Axis due to transverse
loading from cranes, the modulus of section is
given rar the Top Flange only.

Filler Joists

Tables are given for filler jolsts at various
centres embedded in concrete, dul;'nﬂd in con=-
formity with B.5.5. No. 449, 1937 and 1940
revision, on the basis of the combined moment
of inertia of steel and surrounding concrete,
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taking the modular ratio of steel to concrete as
15. The maximum bending stress of concrete
is based on 750 Ibs. per square inch, and the
steel beams being stressed to not more than 9
and || tons per square Inch respectively, Where
the above is not applicable the loads are based
on the strength of the steel beams alone, the
stress being 9-+-tand |1+t tons per square inch
respectively ; t being the thickness of the top
cover of concrete in inches and Is tabulated as
2 in. and | in. for each section of beam ; three
varying centres of beams, 24 in., 30 in, and 36 in.
being given for both cover thicknesses. If the
filler joists are spaced further apart than 6 times
the concrete floor slab thickness, suitable trans-
verse reinforcement must be provided.

Caleulations are based on Beams being simply
supported. Tabular loads include the weight

beam and concrete slab.

The maximum span of a filler joist must not
exceed 32d; d being distance from top of con-
crete to underside of filler beam (B.S. Re-
quirements). This limit has been indicated by
a zig-zag line. If, however, a filler beam is
continuous over three or more spans, this
ratio, we consider, may be increased, providing
the Local Authority responsible approves.
Tabular loads have been given beyond the zig-
zag line for this purpose.

STANCHIONS AND STRUTS

Tabulated Loads

The safe tabulated loads for stanchions, struts,
solid round columns and tubular columns
are in accordance with the formula given in the
B.S.5. No. 449, 1937. A uble of working
stresses based on this formula will be found on
pages 144 to 147, For tubular Cols. the Yield
Stress (Py)== 16 Tons/sq. in.
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All tabulated loads are calculated on the least
radius of gyration of the section in every case,
and on the effective height of the stanchion or
strut, which is equivalent to a stanchion having
pin ends. The loads are assumed to be con-
centric, l.e. applied directly in line with the
centre of the stanchion.

Rivet Pitch

The rivets in all compound stanchions can be
taken at 6” pitch, but this should be not less than
16 tlmu the thickness of the thinnest plate
(B.S. Requir ). The d of rivets
is given in the tables for each stanchion.

Rivet Holes

Mo deduction is made for rivet holes in the
radii of gyration or moduli of section of the
compound stanchions.

Weights per foot

Each weight per foot in Ibs. for compound
stanchions includes an allowance for rivet heads
at standard pitch. Also weights per foot are
for plain or riveted shaft only. Weights of
base, cap, connections, lattice bracing, batten
plates and extra rivets require to be added in
estimating the total weight of a complete
stanchion.

Batten Plates
Tablo:n m !Ivau for doublc Iohts. ckmble
h and angles

at intervals forming stanchions or struts, The
spacing of these batten plates should be as
follows : .

Clear di b plates should be such,
that the slenderness ratio of the battened
flange will be less than that of the complete
stanchion.
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Clear distance between plates shall also be
not more than 4 times the length of the
batten plate measured along the com-
pression members (i.e, the bulilt-up stanch-
ion). Alternatively, the sleniderness ratio
of the individual members of the built-up

hion shall not d 40.

Modull of Section

In the tables of Stanchions, the moduli of
section axes XX and YY are given. These
moduli are based on the gross moments of in-
ertia of the section.

In the tables of Struts, the maximum and
minimum moduli of section axes XX and YY
are given. These moduli are based on the gross
moments of inertia of the section,

The maximum moduli has been calculated on
the least distance of the neutral axis from the
extreme fibres. This modulus has only to be
used for Angles as Struts and when the load is
applied on the outer face of the angle, such as a
Roof Truss Rafter.

Ratio of Slenderness

If the height of a stanchion is divided by its
least radius of gyration (in same unit dimen-
sions) the quatient is called the ratio of slender-
ness. This ratio (generally called the I/r) Is the
controlling factor governing the height of a
stanchion. In the tables of stanchions the
nearest even height to which the ratio of
slenderness equals 150 is the maximum height
for which a safe load is given, The B.S.S, how-
ever permit this ratio to be Increased to 240
for subsidiary members in compression and in
our Tables of Angles, etc., used as struts, we
have given Tabular loads for ratio of slender-
ness values up to 240 ,but have insurted a zig-zag
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line in the tables indicating the slenderness ratio
of 150, This latter ratio has not to be exceeded
for ordinary stanchions and struts, l.e. main
compression members. It should be noted that
the L.C.C. Code of Practice permits the slender-
ness ratio for subsidiary members up to 200
only.. Loads beyond this ratio are in italics.

Effective Heights
The effective length or height (1) of a stan-
chion for the purpose of determining axial
stress, shall be computed as follows :
Where both ends are held in position and
restrained in direction -7 of actual length.
Where both ends are held in position and
one end restrained in direction -85 of the
actual length.
Where both ends are held in position but
unrestrained in direction, the actual length.
Where one end is held in position but un-
restrained in direction and the other end
is restrained in direction but not held in
position 140 to I-5 times the actual length
depending upon the degree of restraint.

Radii of Gyration

The radii of gyration Axes ‘XX ' and ‘YY'
are given for all stanchions and struts. These
values correspond to the gross moments of
inertia, The least radius of gyration for each
section is printed in Bold Type, as these are
more frequently referred to.

Areas

Areas are in square inches, and are based on
the gross area of the section. Mo deduction
has been made for rivet holes either in the case
of plain sections or compound sections,
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Flange Plates

In compound stanchion tables, the column
headed ‘Flange plates’ means the total thick-
ness of plates for each flange. 'This thickness
can, if necessary, be made up by using separate
plates |} or 1" thick.
Tubular Columns

The Tubular Section used as a Strut or
Stanchion is the most economical, provided the
lead is axial. The sections given are those
which can be got from stock or rolled quickly.
Base and Cap Plates should be welded to the
Tubes. . If screwed Caps or Base Plates are used,
;lf\ allowance should be made for the reduction

area.

MISCELLANEOUS NOTES
Ties

A table is given with tabulated loads for
angles used as tension members. In calculating
the safe loads, we have allowed for one and two

" holes to be deducted, in addition to the area

half the outstanding leg of each angle. This
latter deduction is in accordance with B.S.
Requirements to allow for thu eccentricity
which is set up if the tension bar is connected
on one flange only.

Trusses
Scantlings and total all-in weiglits have been

bulated for i ing purposes for roof
trusses, Ridge and North light type of various
spans, spaced at 15 fr. centres. This we con-
sider is the most economical spacing for trusses
carrying sheeting fixed to steel purlinsIf
timber purlins are used, it might bie advisable to
reduce this to 12 ft. 6 in., but the weight of
trusses could remain, as the differance is almost
negligible. Should the roof covering be slates
on boarding instead of sheeting, special calcu-
lations should be made.
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In the design of trusses, the maintie is assumed
as straight. Trusses with raised mainties will
require to be treated separately.

Trusses have been d"i‘\;‘v for the usual
B.5.5. Loadings, i.e. 15 Ibs. Wind with or with-
out 10 Ibs, Suction acting normal to the Rafter
Slopes, glul the usual vertical dead loads.

'lEI truts have been calculated from the
B.5.S. Strut Formula (FI)J:Iul the permissible
increase of 33§ 9%, for Wind,

Timber Beams

Tabulated safe lcads given are per | Inch of
beam breadth, i.e. if a beam is 2:5° wide the
safe loads can be multiplied by 2-5. Likewisealso
the modulus values shewn can be multiplied by
the required beam width.

For ding Stresses other than 1000 Ibs. per
square inch, the safe loads can be obtained by
proportioning the tabular loads in the ratio of
the required stress to 1000.

The given safe loads are limited to | } » Areaof
the Section = 100 Ibs. persq.in. (Shearing Stress).

London County uncll Requirements for
Ceiling timbers state that these beams should
not deflect more than 4}, of the span. Loads to
left of the dotted mf-u; line are approximately
within these limits If considered applied p
arily (if loads are considered permanent then the
deflections will be approximately doubled or the
tabular values halved). Loads to the left of the
full zig-zag line are for normal requirements.

Loads to the right of the full zig-zag line
should only be used where deflections are
allowed to exceed normal limits,

The Deflections for each beam carrying the
given loads can be calculated by dividing the
coefficient given at the foot of the table by the
depth of the beam in inches,

he tabular safe loads Include the welght
of the beam.

For Loads to L.C.C. Stresses. See page M.
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JOISTS—Safe Distributed Loads in

X}X B SPANS
tons/sq. in.
8 tons/sq. in. i
i 12 14|16 18|20 22|24|28
o [l sl
. 45 .
AT 9378041703 | 624 56:3| 51-2] 469| 43-
x Thx :; ; -3|43-6/36-5]30-5] 260
BxT =I5 |4 2|300|2¢4202| 168
20x74 <89 5446406372344
it 74-3|61- 34:6128-9124.2120.6
= o |H4]468 32:6[297|272[252
hne B sz4lLsia 3 2411821501120
I8x8 =80 3 % :
53-3|1442|37.3|310 Mgz 19:1
1827 =75 J’&%Wﬂé%%l 31-:0[28-5]262
s S6-145-01367)30-3]25-1|20-5] 17-
e wss (SBT3 [245| 26 2
e
6| 36 5
168 =75 ; ;i .6 ;::: 5|18
5(302
16x6 =62 % 3
16x6 x50 ﬁ g, 71129
: %153
*"I5x6 =59 g_s 27.1]21- -1%3 2
15x6 %45 - |41 5[248 A
%g_ 21-11169]1
15x5 «42 |95 164 124] 95| 72

Tha lower figures in are safe loads for beams not tied later-
ally, i.e. where I[b axceeds 20. For general notes see page vi.

g
a
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Tons and Dimensions and Properties
Standard | K
IN FEET Thick- | 28 | 58
nesses e _3‘§
5= | B
— = E
w|n|%|o|ula|d|
|8 x—x | x—x
41-; 369|32.8(29-6|26-8{246] -60 | 1-070 | 2655 | 2210
%—l‘ﬂ-l 312821256 235] 57 | 1011 | 2533 [ 21
1:6 =3
‘%ﬁﬂs 22:6/204[18-5]15-5] 50 | -834 | 1677 | 1524
31-8|27-8|248 23] 184|154 -60 | 1010 | 1673 | 1673
17:1
233|204|162[163J135[11-3| 45 | 820 | 1226 | 1226
17% }38 23[172]142|11.9] 50 | 950 | 1292 | 1436
160|114 =i
243|213]189]153| 126|107 |55 | 928 | 1151 | 1279
K
78| 155 138[112| 93| 78|42 | 757 | 642 | 935
732|202[16°0|128) 107] 90|48 | 938 | 974 | 1217
136 96 =
173[1S1|T19] 96| 80| 67|55 | B47 | 725 | 906
101] 82| 68| S7| 40| 726 | 618 | 173
104 84| 69 58|50 | 880 | 629 | 838
80| 66 54| 46| 38| €55 | 492 | 656
Io-al 89| 70| 57| 47| 40|42 | 47 | 428 | 57
All above loads based on Extreme Fibre Stress 8 Tons/sq. In.
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JOISTS—Safe Distributed Loads in
xi-[x 8 SPANS
tons/sq. in.
8 tons/sq. in.
Séction gl10|2]|14]|16[18|2|2
SRS ¢ 76321 I SIFIE LY
14x6 x57 %Ji_fzﬁ 70.233.206,104. 18
TR e i
txsp0 RO s o a3l &
35 235 |2 ﬁ:; 3167145112911 7]T0S
2x8 xes EEHSIHELE LI AT
12w 6 w4 RO L
RN St e
1205 39 (OB e 4111161105
.5 om P ELed 0 L0098 89
*12.5 (30 (HOUEAIS L0102 9] B4
#1048 %70 %:_’3—;:-“’: 162301204418 1154
10+8 x55 _[5g307tssataratiralist iz eios
“10x6 <02 [ IretirelIs el 03] 881 7o $4
The lower figures in italics are safe loads for beams not tied later-
ally, i.e. where I/b exceeds 20. For general notes see page vi.

-
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FLEMING BROS.

5

Tons and Dimensions and Properties

Standard | © B
IN FEET Thick- | €€ | 38
SE=a
nesses gg %é
——— = |Z
(2 2332362 2|, ]|,
LT
22:3(206(19:1]167| 147 | 11-6| -46 | 920 | 7056 | 100-8
15:613-4]11-2] 9-6| 80
3 g e el Bl B e s B i B
140[129[120[10-4] 92| 7:3[ 40 | 698 | 4426 | 632
66 B~
120[11-0[103| 89| 78| 6237 | 627 | 377-1 | 539
96| 89[ 77| 68| 59| 47|35 -604 | 2835 | 436
180f154113:2[116[102] 80f 43 [ 904 | 4678 | 813
12:6}10-8 78| 64
o Ll 1 soT T8l 61l 50| wmy {7 | ers
I i e B B B e BB i T
-6
97| 85| 73| 62| 54| 43| 44 | 664 | 2609 | 435
82| 69| 60| 52| 46[ 36| 35 [ 550 2211 | 368
77| 65| 55| 49| 43| 34| 33| 507 | 2069 | 345
128(109[ 94 82[ 72 57| 60| 570 | 3449 | 690
107] 9:2| 77| 66| 5.5
106 91| 78] 68 60| 47|40 | 783 | 2887 | 577
90| 77| 65| 55| 46
TSI 58] S0l #4[35[R[¢ [T | 43

All above loads based on Extreme Fibre Stress 8 Tons/sq. in.




6 FLEMING BROS.

JOISTS—Safe Distributed Loads in

8

SPANS
tons/sq. in. i
8 tons(sq. in.
Sablibo 6|7 |8 |9 012|116
36-4(31-2| 274|242 218 183 | 156|137
10x6 x40 -431-2|27-4|24-2|21-8] 169 133|106
26:0( 222|195 | 17-4[156] (29] 112] 97
105 =30 . . ; . 8] B4
10 44 % 25 %
*9x7 =58 .
9x7 x50 : ;
954 x2I 134 11 o] it
36 |292[250[219(19s[17:5 [146[ 125 Toe
*Bx8 x -2|25-0/20-9|19:517.5| 14:6|12-2| 10-0]
6 <35 |255|219]192[170[153[127[109[ 36
®6 % 255121-9]19-2]17-0]15:3]11-7] 93] 7.4
85 w28 |198[170[149[133[ 119 951 86[ 74
R 19-8]17-0]14-2]13-0]11-0] 83| 65| 48
aed 18 |124[105] 2] B2 756152 46
X 124]10-2| 85| 7-2| 61| 43| 31{ 2.
7x4 <16 |100] B6[ 7567 60 S0[ 433
< il 100 84| 69| 59| 49| 3.5] 25] 1.8
= 5 | 22 79 et &1 5546|3530
ke g0 91| 73] 59| 49| 21| 28] 21| 1-6
6xs x25 1129|110 98] E6[ 77 64l 47( 3¢
e LR 12-911-0 ;e 84| 71 g-.c }; g;
102( 88| 77| 68| &1] 51| 37| 2
6x4x20 1105 gg| 7:5| &3] 53| +0] 30| 22

The lower figures in italics are safe loads for beams not tied later-
ally, I.e. where ||b exceeds 20. For general notes see page vi. .
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A

FLEMING BROS.
Tons and Dimensions and Properties

All above losids based on Extreme Fibre Stress 8 Tons/sq. in.
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8 FLEMING BROS.
JOISTS—Safe Distributed Loads in

"I" 8 SPANS
tons/sq. in.
8 tons/uq. In.
Section 3 a|s|e|l7|8]o]|n
6«3 w12 |124] 93| 74| 62| 54| 47| 41| 37
" 124] 93] 74| 57| 46| 3¢ 2
= = {TatisaTios] 861 T eel 551 53
i i 17811331106, 88| 77| 64| 55| 46
s 18 |162[12T] $7[ 8165 &1 54] +
o Lo 162012-1| 97]| 81| 69| 60| 50| 42
5 <3 11| FI| 72[ S8 48 417 36[ 32[ 29
ad 97| 7:2| 58| 44| 35| 28] 2-2| |8
PN 78| 58| 47| 39| 34| 29| 26| 23
R R R BN
BT 1 S
=2 x7 53| 36| 26| 18] 14| 1-0
a3 10 | 3] S 42 T4 225 TB 1%
L3 &9 51| 42| 32| 2.5 1-9] 16| 13
vt 23 x95 | 7] SO| #1329 25 15[ 15
na s &7| 50| 1] 31| 25| 19 13
B 32| 24| 19] 7] 03] 12 9] 78
e I
45 Tl o[ 81
3 %3 %85 | 45| 33| 27| 20| 16| 13] 11| 84
¥ % lyxd 9] 14| I-1 . —3E]
18] 1-1] -69| 47
The lower In Italics are safe loads for beams not tied later-
ally, Le. where I[b exceeds 20. general notes see page vi.

.
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FLEMING BROS.

Tons and Dimensions and Properties

nnuu:Hn_mnn«uuuuuun
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10 FLEMING BROS.

COMPOUND GIRDERS—
Safe Distributed Loads in Tons

X— -X

8 tans/sq. in.

Flange
Jolge Plates

Weight

r
oot
in

Ibs.,

SPANS

30 | 32

24 < T4 > 100{12x2

2670

R

viets §

dia,

24 = TH= 100}12 = §F]

2465

114|107

24 x T§x 100{12 « 1}

2260

(AL ]

102 | 96-3]

24 x T = 100[12 x 1}

2060

114|105

97-8

91-3| 857

(24 < T4 = 10012 |

1855

100 | 92-3

858

80-1|75-1

24 xTH= 100012 = §

175-0

92:5| 85-9

797

74-4|69-8

24 x 74 % 100{12x 3

1650

861|794

738|686 64-&'

24 x 7§ » 100{12 x §

1550

79-1{73-0

679

63-3/59-3|

242 T = lm*ﬂx H

144-5

72:1| 666

61-6

57-7| 54-1

24 % 74 % 100{12% 2

134-3

654 604

52-4{ 49-0

24 xTEx95 [12x2

261-8

Riviets

dia.

24 xTE=95 [12x 1%

241-4

105

24 % T4 =95 [12x 1}

221-0

101 | 94-9|

24 % T4 =95 |12x 14

2007

a3

964

90-0 84‘31

24x 7§95 |12 1

180-2

98-2] 90-7|

843

78:6|73:8|

For notes relating to above see page vi.




FLEMING BROS. I

and Dimensions and Properties

Moduli of
IN FEET Moment Section
o" Xx—Xx
Inertia
36 |40 (44 | 48 | 52 | x—x | Girder | I"PL
breadch

104 | 94-2|85-6|78-6| 72-5| 9891 7065 48-4
95:3|85:6/78-0|71-3| 66:0| 8826 6419 42:3
85-6|77-070-2| 64-5| 59-5| 7799 5777 362
761/ 68-5)62-3| 57+1| 52-7| €810 5l‘3‘9 301
66'7| 60-0| 54:6| 50-5| 46-7] 5857 4505 241
62:0| 55-8| 50-7| 46:5] 42:6|] 5394 4189 21-0
57-4|516/46.9/ 4301 39.0| 4940 | 3874 | 180
52:7| 47-4) 43-1 37'6!35'4 4495 356-0 15-0
48-1/43-3)39-3| 36:1| 32-2| 4058 324-6 12:0
43:6|39-2| 35-6| 32:8{28:B] 3646 2946 9-0
103 | 93-1|84-6{77-6| 71-6| 9783 6988 48:4
94:0/84-4/76:9/70-4| 650 8718 | 6339 | 423
844|759 69-1|633( 58-4| 7691 | 5697 | 362
748|674/ 61:3|56:2| 51-9| 6702 | 5059 | 30:1
65:5|58-9|53-6|49-145:3] 5749 | 4422 | 241

Above loads based on Extreme Fibre Stress 8 Tons/sq. in.




12 FLEMING BROS.

COMPOUND GIRDERS—

Safe Distributed Loads in Tons

x

Weight

% per SPANS

8 tons/sq. In. ?::t

Jost |l Ibs. 24|26 |28 [30](32
24x75x95 1223 | 1700 |91-2| 842|781 729 683
2447495 1252 | 1598 |843[77:7|72:1| 674 63:1
24x75x95 (1258 | 1496 |772[712/66-1| 61.7[57.8]
2474295 |12 4 | 1395 | 702|648/ 601 561|527
24x74%95 123 | 1292 |632|58:3(54-1|50:5) 473
2257 %75 (12%2 | 2418 |Rivelts § |dia.
227 »75 |12x 12| 2214
22x7 x75|12x 13 2010 867|812
22x7 x75 |12x 13] 1806 79| 81-6/762| 714}
22x7 =75 |12=1 | 160-3 |82-0{75-6| 70-4| 656/ 61-5|
22%7 x75[12x% | 1500 |755|69-6 648 60-3| 567
22x7 x75[12x1 | 1398 |69.0{63.7/59:3/552( 518
2257 %75 |12x4 | 1296 |62:¢[577|537[50:1| 47:0|
22x7 x75 [12x} | 1195 | 561|518/ 48:1| 448022,
22x7 x75 |12x} | 1092 |49.6458| 42.6/397/373

For notes relating to above see page vi.

-



FLEMING BROS. 13

L J
and Dimensions and Properties

Moduli of
IN FEET Moment| Section
of —x
Inertia
34 |36 | 40 | 44 | 48 | x—x Girder | 1" Pl
breadth

64-3| 60-B| 54-7| 49-7| 45-6| 5286 4106 210

59.4/56:1|50-5| 45.9| 421 4832 | 3790 | 180

54-4/51-5|46:2{ 42-1| 38-6| 4387 3475 150

495/ 46-8| 42+1| 38-4| 35-1] 3950 3160 120
44-6| 422/ 38-0| 34-6 31'6] 3520 2845 90

B9-9|80-9|73-6) 67-4| 7892 6071 L
85-7(81-0|72-8| 66:3| 60-7) 6974 5469 g8

76:4{72-2 64-9|59:1| 54-1] 6093 4875 332

67-2163-5/57-1|51-9| 47-6] 5245 4282 276

57-9|547)49-3) 44-7) 41-0] 4433 3694 | 22:1

53-3| 50-3| 45-3| 41-1] 37:3] 4038 3401 193

48:7| 460 41-4| 37-6] 33-8] 3653 3109 165

44-2| 41-7| 37-5|34-1| 30-2| 3274 281-8 138

39-6|37-4/33-7 30-6' 26:9| 2905 2526 -0

35-0/33-1/29-7 2?‘II13<3 2541 2234 82

Above loads based on Extreme Fibre Stress 8 Tons/sq. in.
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14 FLEMING BROS,

COMPOUND GIRDERS—
Safe Distributed Loads in Tons

"E* W:,"fh‘ SPANS

8 tons/sq. in. &i'::
~Jose[Flne tbs. |22 2426|2830
2073 %89 |12%2 | 256:0 | Riv|ets | dia. 101
2073 %89 |12 13| 2355 987 921
20 %74 %89 |12% 13| 2150 103 | 954| 88:5| 826
2075 89 |12x 13| 1950 | 100 |91-6| 84-6| 785 733
20 %75 %89 |12% 1 | 1745 |87:0|79 8 73-6| 684 638
2074%89 |12x% | 1640 |80-5|73:8| 68-1| 63:3] 590
207389 |12x3 | 1538 |742|68.0] 62.9| 583|544
20x75%89 |12x§ | 1440 | 679 622| 57:4| 53-4| 497
20%75%89 |12x1 | 1334 | 616|564 52:1| 48.4) 45:1
20%74%89 |12x2 | 1232 |55:3|50-6| 46:8] 435 El
20x%63%65(10=2 | 2046 | Riviets§ :ITa-.‘
20x65 %65 |10x 11| 1876
20 63 % 65 |10 12| 1706 701|654
2063 %65 |10 13| 1536 721| 665|618/ 578
2065765 |10% 1 | 1366 | 681 62:3 57-6| 53-4 498

For notes relating to above see page vi.




FLEMING BROS. 15
and Dimensions and Properties
Moduli of
IN FEET M Section
= § 1 x—x
32| 36| 36 | 40 | 44 | T | Girder | 17p.
breadth
95-489-8|84.8| 76-4| 69-4| 6876 | 5730 | 404
86-4|81-3\767| 69-1|628) €09 | 5187 | 353
77-5|72:9| 688/ 62:056:3| 5348 | 4651 | 302
687|646 610/ 549|500 4632 | 4120 | 252
59.8/562|53.1|47:8) 435] 3948 | 3588 | 201
55:3{52:1/ 492 443[400] 3617 | 3325 | 176
51-0{48.0[ 453 408|362 3294 | 3064 | 150
466|439 41-5|372] 328 2978 | 2803 | 125
42:4(398|37.6/338]294| 2669 | 2542 | 100
38.0/35:7|33.7|30-3|27°0| 2365 | 2281 | 76
717|677 609 554 5486 | 4572 | 404
68.6 646|610/ 549|499 4847 | 4124 | 353
61:3|57:7|54.5| 49-0 46| 4235 | 3682 | 302
540509 48.0{ 433/ 39.3| 3648 | 3242 | 252
467|440 41-5/37.4340] 3088 | 2808 | 2011

Above loads based on Extreme Fibre Stress 8 Tons/sq. in.

4



16 FLEMING BROS.

COMPOUND GIRDERS—
Safe Distributed Loads in Tons

8 tons/sq.

Joist

in.

Flange
Plates

Weight

per
foot

SPANS

in
Ibs.

24

26 | 28

30

20« 64 x 65 [10% §

1284

627

57'5

53-0| 493

459

20 < 6% 65[10x1

119-8

576

20 = 6} = 65 10x§

s

523

527
479

486/ 45-2
442/ 4141

42-1

383

20 = &} x 65

20 x 6} x 65 103

10}

102-8

471

431

398|370

94-4

420

384

35-4| 33-0

346

307,

18x8 =B0

12x2

2468

Riv

dia.

18x8 x80

12x 13

2264

18x8 =80[12x 13

206-0

188 =80

12 1%

185-6

748 69-4

H

18x8 =80

12x1

165-2

767

703

123

1550

709

650

649 60-2

60-0| 557

51-9|

18x8 =B0

12x%

144-8

65:2

59-8

552/ 51-3

47-8

18x8 xB0[12x§

1346

596

546

50-4| 467

437

18x8 =80 |12x§

124-4

539

494

45:6| 423

395

IBx8 =80

12«3

1142

48-2

44-2

408/ 380

353

For notes relating to above see page vi.

b



FLEMING BROS. 17

and Dimensions and Properties

Moduli of
IN FEET Moment| Section
of ]
32|34 |36 | 40 | a | 20 Gieder | 1m0,
breadth

43-1/40-6/ 383 34‘5I3|*0| 2816 1590 17-6
39.5(37:3] 351 3|-s| 281| 2552 | 2374 | 150
359/338(319| 289252 2292 | 2158 | 125
323304(287|259)224] 2040 | 1943 | 100
287|27°0{255| 230} 198 1793 | 17127 | 76

755|679 617| 5607 | 5097 | 365
|722[68:1|61-3|54-6| 4951 | 4606 | 318
686 646|610/ 54.9| 47:6| 4328 | 4122 | 272
607|57-1|53.9| 486414 3732 | 3641 | 227
52.7(49.6| 46:8| 422|348 3165 | 3165 | 1801
487\ 45.9| 43.4] 386 32:1| 2893 | 2929 | Is8
44842239.9] 350/ 289] 2626 | 2693 | 135
109]38:5|364|317| 263 2367 | 2459 | 113
370/348) 3290281232 2014 | ms | 90
33-0/31-1/29-4) 248/ 20.6] 1866 | 1991 | &7

Above loads based on Extreme Fibre Stress 8 Tons/sq. in.




18 FLEMING BROS.

COMPOUND GIRDERS—
Safe Distributed Loads in Tons

"%" CNS1Ehs SPANS
foot
8 tonsfsq. in. in
AR :i:;'f: lbs. |22 |24 | 26 | 28 | 30
18x7x75 [12x2 | 2419 | Riv/ets 7| dia.
18x7 x75 |12 13| 221'5 794
18x7x75 |12 13] 2011 818|759/ 708
18x7 =75 [I12x 13| 1807 |@5:1|78-0|719|66-8] 62-3
18x7x75 [12x 1 | 1603 |73:367-2| 62-0| 57-6| 53-7
18x7 x75 |[12x§ | 150:1 |67-4|61-9|57-0| 53-0| 49.5
18x7 %75 [I12x2 | 1399 |61-7|56-652:2| 48:5| 45.3
187 x75 |12x & | 1297|560/ 51-4| 47-4| 44-0| 411
18x7 %75 [12x3 | 1195 |50:3 461|426 39-5| 369
18x7x75 [I12x§ | 1093 |44-6|40-8|37-8] 35.0| 327
18x6x55 [10x2 | 193:5 | Riv|ets3|dia.
18%6x55 |10 13| 1765
18x6x55 [10x 13| 1595 571
18x6x55 |10x 13| 1425 57-6|53-6( 49-9)
18%6x55 [10x 1 | 125:5 |585|53-6| 49-4| 45-9| 42:6

For notes relating to above see page vi.




FLEMING BROS.

19

and Dimensions and Properties

IN FEET Pt s vl
o x—Xx
Inertia
32| 34 |36 | 40 | 44 x—x Girder | 1Pl
breadth

828/ 77-9(736| 662 602| 5466 | 4969 | 365
745701/ 66:2|59-6] 535| 4811 | 4474 | 318
66-4| 625590/ 53-1] 461 4187 | 3988 | 272
58:5(55:0/52.0| 468 40-1| 3592 | 3504 | 227
50-4| 47-4| 44.8] 40-3] 33-3] 3025 3025 | 181
463\ 43.6/41-2] 36-8| 30.4| 2750 | 2785 | 158
424139.9)37.7) 331|273 2485 | 2549 | 135
385{362)342§29.8|247| 2255 | 2013 | 113
346325 30-7[15-3 217 1973 | 2077 | 90
30728-8{27:2) 230{ 190 1728 | 1843 | &7
59.4536/487| 4439 | 4035 | 365
56-7/53:5| 482 43-0] 3896 | 3624 | 318
537|504/ 47:6| 428|372 3378 | 3218 | 272
469441417 3?-s|3|-7 2883 | 2814 | 227
40-3|37-8| 357\ 32-1] 265] 2412 | 2412 | 1811

Above lnads based on Extreme Fibre Stress 8 Tons/sq. in.




20 FLEMING BROS.

COMPOUND GIRDERS—

Safe Distributed Loads in Tons

e SPANS
8 tons/sq. in. |nt
Jolst ';‘:::: Ibs. |20 (22|24 | 26 | 28
18x6x55 [10x% | 1168 |59-0 536 49-1| 454| 42-1
18x6x55 |10x% | 1083 |537 4-a~n| 44.7| 41-3| 384
18x6x55 |I0x§ | 995 |484) 440/ 403 37:3| 34
18x6x55 |10x3 | 915 |43-1]392] 356|332 35751
18x6x55 |10x3 | 829 |380|344/31-5291 270
16x8x75 (122 | 2418 | Rivjets i| dia.
16x8x75 [12x 13| 2214 i
16875 |12x 13| 2010 &7
16%8x75 |12x 13| 1806 Ty
16%875 |12x 1 | 1602 667]61-1| 564/ 524
16x8x75 |12x3 | 1500 |67:8 615 56-4| 52-1| 484
16x8x75 [12x2 | 1398 |622|565|51-8| 47-8| 444
16x8x75 [12x8 | 1296 |567|515|47-2| 436 405
16%8x75 125 | 1194 | 511|465 42:6[393 365
16x8x75 [12x¢ | 1092 | 456 41-5] 38-0! 350/ 325

For notes relating to above see page vi.




FLEMING BROS. 21
and Dimensions and Properties
IN FEET et | oo
ﬂ‘ x—Xx

20| 32| 3¢ | 36 | 40| T | Gieder | 1-p1.

breadth
393|368 347| 32.7] 292 2185 | 2213 | 158
358(33.5/31-6/ 298] 26-1| 1964 | 2015 | 135
322/30.3/28:5{2681233) 1748 | 1818 | 113
287/269/254 239205 1539 | 1620 | 90
252|236/ 22:3[ 210 17:8] 1334 | 1422 [ &7
| |ev9|eso|s9e 4476 | 4475 | 324
632|59-7]524] 3938 | 4039 | 283
640/ 600/ 56:5| 534f45°¢| 3425 | 3605 | 242
56:5(52:9 498 47:0] 392 2938 | 3178 | 202
489/458(431/407]330) 2478 | 2753 | 161l
45:1|42:3(39.9)37-1|302| 2258 | 2542 | 140
414388 366|336(276| 200 | 2334 | 120
37.8|35.4{33.3] 304|246 1834 | 2126 | 100
341/319(300| 268|218 1631 | 1918 | 80
30-4284]262/1236] | 1432 | 1m0 | 60

Above loads based on Extreme Fibre Stress 8 Tons/sq. in.




22 FLEMING BROS.

COMPOUND GIRDERS—
Safe Distributed Loads in Tons

X x Weight

¥ per SPANS
8 tons/sq. in. '?ﬁ‘
Joist :1:25: lbs. |20 |22 | 24 | 26 | 28
16x6x62 [10=x2 | 2005 | Rivjets§|dia. | 74-2| 692
l6x6x62 (10x12] 1832 79-0| 72-6| 66-9| 621

16%6x62 [10x 15| 1665 |T7:5/70-4| 64:6|59-6 553

16 x6x62 |10x 15| 1495 |68:0|61-8|56:7|52:3) 48:6

16x6x62 [10x1 | 1325 |58:5|53:2| 48-9|45-0| 41-8

16x6x62 [10:xF | 1238 |53:8|48:9| 44:9| 41-4| 38-4

16x6x62 [10xF | 1154 [49-2/44-7| 41-0| 37-9| 351

16x6x62 |10x§ | 107-0 |44:5/40-5/37-1|34:3| 31-8

16x6x62 |10x5 | 985 |39-9|36-3|33-3| 30-7| 285

16x6x62 |I0x§ | 897 |353|32-1(29-4)|27-2| 25:2

16x6x50 [I0x2 | 188:3 | Rivlets 3| dia.

16 x6x50 [I0x 13| 1715

16x6x50 |10 13| 154-6

16x 6 x50 [10x 1] 1375 50:1| 465

16x6x50 10«1 | 1206 50-6| 46-4| 42-8| 39-7

For notes relating to above see page vi.

-



FLEMING BROS.

23

and Dimensions and Properties

Moduli of
IN FEET Moment|  Section
of x—X
| Inertia
30 | 32|34 | 36 | 40 X—x Girder o
| breadth
64-6| 60+6] 56-8| 53-5| 48-2] 3636 3636 324
57-9|54-3151-2 48‘{ ‘ﬂ.-?l 3188 3270 283
51-6| 48-4| 45-6{ 43-1 3s-s| 2763 | 2908 | 242
45-3| 425/ 400 37-8|3I-5| 2359 | 2549 | 202
39:0{367| 34-4| 32: 26-3| 1976 | 2195 | 161
35-9(33-631-6]29-5/ 238] 1793 | 2019 | 140
32.8/307| 289]26-5{ 21-6| 1615 | 1845 | 120
29-7\27-8| 26-1|23-6 192| 1441 | 1671 | 100
267|249,23-4]209 170] 1273 | 1497 | 80
235/ 22.0[20-3| 182 o8 | 1323 | &0
522472 3539 | 3540 | 324
496\ 469]412] 3092 | 3171 | 283
49-8) 46-7) 44-0 4|-s| 35s| 2666 | 2807 | 242
43‘s|4o-7 383 35‘7.| 30| 2262 | 2446 | 202
37-1|348/32.81 30.9) 25:0] 1880 | 2089 | 161

Above loads based on Extreme Fibre Stress 8 Tons/sq. in.




24 FLEMING BROS.

COMPOUND GIRDERS—
Safe Distributed Loads in Tons

T bodes i SPANS
8 tons/sq. in. ?:t
Jose [ Flanas tbs. |20 (22|24 |26 28
16x6x50 |10x% | 111-B |50-8| 46-:2] 42-4 391 36»3'
16x6x50 [10x2 | 1033 |462]42.0[38635.6|33-0|
16x6x%50 [10xg | 948 |41-637:8] 346319/ 296
16x6x50 [10x4 | 863 [36:9]33:530:6282| 263
16x6%50 |10x3 | 77-8 |322|292| 268 247| 230
15%6x45 [10x2 | 1833 | Rivlets#|din.| |
I5%6x45 |10 13] 1663 Iy
15645 |10 13| 1493 i kel
15%6x45 10 13] 1323 459|426
15x6%45 |10 1 | 1153 461|422/ 35-1| 362
ISx6x45 [10=xF | 1068 |46-2|42-0) 38-5| 35-5| 329
15%6%45 [I0x% | 983 |41-8/38-134:8]32-1298
I5x6x45 |10x2 | 898 |37:4|340|31-2| 288|266
15x6x45 |10x} | 813 |33:0[300{27:5/ 254235
I5%6x45 [10x3 | 728 |28-6|26:0(23:9 |22:0/20-4

For notes relating to above see page vi.




FLEMING BROS. 25

and Dimensions and Properties

Moduli of
IN FEET M Secti
of xX—X
Inertia
30 (32|34 |36 | 40| x—x | Girder | I"PL
breadth

339|318 27-8/22-7| 1696 1911 140

308/ 289 2?5'24»9 203| 1518 | 1735 | 120

277|259] 245|221 179] 1344 | 1560 | 100

24-6|23-1| 20-7 19-3| 15-6) 1177 1384 B0

21:5/ 201} 1B-6| 166 1013 1210 &0

4821414 3106 3269 | 306

45734360 2702 | 2921 | 266

45-8| 42-9| 40-4/ 38-1] 30-9| 2320 2578 | 128

398|372 35-1[ 322 26.0| 1957 | 2240 | 190

33-8|31-6| 29-8] 266/ 21-6| 1616 | 1902 | 152

307|28 u-a|z+o 1452 | 1735 | 132
278)262238|213 1294 | 1569 | 113
249( 234|212 189 1140 | 1404 | 94
221|206 182 163 991 | 1238 | 75
19175 156l | 846 | 1072 | 56

Above loads based on Extreme Fibre Stress 8 Tons/sq. in.




26 FLEMING BROS,

COMPOUND GIRDERS—
i Safe Distributed Loads in Tons

x X ‘Weight
per
foot

SPANS

8 tons/sq. in.

in
Fianze] tbs. | 20| 22| 24 | 26 | 28
Jolae | e

15%5x42 | 9% 13| 1365 [F5e 55-2/50-7 46-7| 434

15x5x42 | 9 13| 1210 |52:6| 479 43.9[ 405 3?‘4

ISx5x42 | 9x 1 | 1055 |44-7| 40-6{37-2| 34-3 3I-9|

15%5x42 | 9<3 | 979 mﬁza-nl-zno[

IS5x5x42 | 9x} 905 |367| 335 30-6| 28-2| 263

ISx5x42 | 9% § | 830 |32:7|29-8|27:3| 25:2{ 234

15x5x42 | 94 | 750 [288]263]240 222207
I5«5x42 | 9«4 | 675 |250(22:6/207| 192} 178

14x8x70 [10x2 | 21000 | Riviets ! dia.

14x8x70 [10x 1§] 193-0

14x8x70 [I0x 13| 1760 548509

14x8x70 [10x 13| 1590 526/ 485 451

1458x70 [10% 1 | 142:0 |55-1|50-1| 459 42-4| 39-4]

14x8x70 {10x§ | 1335 |51-2] 46-5| 42-6 Nii 365

14x8x70 [10x3 | 1250 |47-2/ 42-9| 394 363/337

For motes relating to above see page vi.




FLEMING BROS,

27.

and Dimensions and Properties

IN FEET Mimtant i a5
o‘ X=X
Inertia
3032 |34|36| 40| »—x | Girder| 1P1.
breadth
405|379 357| 337|273| 2053 | 2280 | 228
35-1| 32:9| 30.9] 284|230 1728 | 1977 | 190
297\ 27-9| 262|234 G_ol 1424 | 1675 | 152
27.0| 254 236|210 1278 | 1526 | 132
24-4) 22.9]209] 187 13 | 1378 | a3
218 zo-slls-_i 165 1000 | 1231 | 94
192180159143 | 866 | 1083 | 75
166]15:3] 135 737 | 935 | sé
51-7)488]39-6| 2966 | 3296 | 285
530, 49.7| 467] 429|347 2609 | 2982 | 249
475\ 445 41-9|37.4| 302 2272 | 2673 | 213
42-1|39-4] 360|321 1954 | 2369 | 177
367 34-4| 30-5 272 1655 | 2069 | 141
341315/ 279 1513 | 1921 | 123
31-5] 286/ 253 1374 | 1173 | 105

Above loads based on Extreme Fibre Stress 8 Tons/sq. in.




28 FLEMING BROS.

COMPOUND GIRDERS—
Safe Distributed Loads in Tons

x X Welght

Py SPANS
8 tons/sq. in. ?:t
Jolst Flange| lbs. | 18 | 20 [ 22 | 24 | 26
Plates

14x8x70 [10x§ | 1165 |48:1| 43-3| 39-4| 36-1(33-3

14x8x70 [10x % | 1080 |43-8| 39-4| 35-9| 32-9|30-3

14x8x70 [10x % 995 |39-6| 35°6| 32-4| 29-6| 274

14x6x57 |10 1| 161-5 |Riv. % dia.| 60-8] 55-7| 51-5

14x6x57 [10x 13| 1445 | 65-0|585|53-3 487|450

14x6x57 |10x 1 | 127-5 |55-8|50-2| 45-8| 41-8| 386

I4%6x57 [10xF | 1190 |51-2|46-1| 41-9] 38-4| 354

I4x6x57 |10x% | 110-3 |467|42-0| 38-3| 35-0{ 32-3

I4x6x57 [10=§ | 1020 |42-2|38-1| 34-6| 31-7| 29-2

14x6x57 (10x§ | 935|377 34-0| 30-9| 28-4| 26-1|

14x6x57 |10x§ 850 (33-230-0|27:2| 25:0/ 23-0

I4x6x46 |10= 13| 150-5 | Riv|ets 3| dia.

14x6x46 |10x 13| 1335 466 431

I4x6x46 [10x1 | 1165 47:6| 43-3| 396 36°6|

14x 646 |10xZ | 108:0 |48-2|43-4) 39-4| 3621333

For notes relating to above see page vi. l




FLEMING BROS. 29
and Dimensions and Properties
IN FEET Pty ”si‘iﬁ'i.? :
a‘ xX—x
28 | 30 |32 | 34 | 36 10t | Girder | 1“8,
breadth
30.9] 28-9] 25-8) 22:8 1240 | 1627 | 88
282| 26-3] 231|204 utr | 1481 | 70
25-4{23-2| 20-5 985 | 1335 | 52
47-8) 44-6| 41-8| 39-3] 352 2134 | 2510 | 213
418390 36-6]33:4) 300 1812 | 2197 | 177
359|336/ 31-4|27:8/ 248| 1508 | 1885 | 141
32:9| 30-7] 28:4| 24-9 1364 | 1731 | 123
30.0{ 28-0] 25-4| 22:6 1223 | 1578 | 105
27-1 25-3] 22:6| 20-0 1088 | 1427 | 88
242 22:7] 199|176 956 | 1276 | 70
213} 19-5}17-1| 153 g8 | 1123 | 52
46-0[ 4218|40-2|37:9]33-8| 2054 | 2417 | 213
400(37-3( 349|319 20¢] 1732 | 2100 | 177
34-ol3|~a 297263\ 235| 1429 | 1787 | 141
31-0028-9]2661235] | 1284 | 1630 | 123

Above loads based on Extreme Fibre Stress 8 Tons/sq. in.




30 FLEMING BROS.

COMPOUND GIRDERS—
Safe Distributed Loads in Tons

Weight

ot SPANS
8 tor;,f_sc':, in. l?:: 1
Jolst ;::::: Ibs, [ 16| 18 |20 |22 |24
14x6 x46|10x% | 99-5 |49-2| 43-7| 39-3|35-8| 32'8
14x6 x46|10x§ | 910 |44-0/39-1| 35-2| 32-0| 292,
I4x6 =x46|10x% | 826 |389 346/31-1|28-3 25-9|
14%6 x46[10x2 | 740 [338/301|27-0 24-6{ 225
14%54%x40| 9x 13| 1345 | Riv|ets}|dia.
14%x5Lx40| 9= 13| 1190 44-8| 39-8|
14x54x40| 9x1 | 103-0 46-4|39-8| 38-2| 349
14%55x40| 9x3 | 950 |47-3)39-8|38:2| 347/ 31-8|
14%5;%x40| 9x% | 87-5 |39-8| 384|346/ 31-3| 287
14%x55%x40| 9x§ | 80-0 |386/ 342|308/ 281|257
14%x51 x40 9x% | 71-6 |33-9 30:1|27-1| 247 22-6|
14x54x40| 9x3 | 640 |29-5/26-2|23-5/21-5| 196
13x5 x35| 9% 13 1290 | Rivjets3|dia.
1I3x5 x35| 9x 13| 1139 369
13x5 =35|9=1 | 985 37-3/33-9/ 311

For notes relating to above see page vi.




FLEMING BROS. 3l

and Dirnensions and Properties

IN' FEET vl B =
of x—x
26 28| 30 | 32| 34| "2 | Girder | 1701
[ breadth
302|28-1|26223.9( 211 1144 | 1476 | 105
27:0{25:1{23-4|210 186| 1008 | 1323 | 88
239|223|207] 182 16t e | use | 70
208( 153} 177155/ 137 750 | 1015 | 52
437|40-6| 37-9{35:5)33:4) 1812 | 232 | 213
380|352 129| 308)282( 1526 | 1es0 | 177
322|29-9279|262]23.3| 1256 | 15770 | 1411
29-5| 27-3| 215-4] 23-4| 20-9| 1126 1430 12-3
265|246 13-0{209[ 184| 1002 | 1292 | 10§
23-7| 22-0| ]ﬂ 18-4| |64 881 1156 88
209( 195 18-} 158 141|763 | 1008 | 70
18-1] 168|153 13-5 12:1]  “e50 883 | 52
367|343[32-1|284) 1542 | 1928 | 198
34-1{31-6| 29:5[27.0 240| 1287 | 1661 | 165
28712671 248) 218 1941 1050 | 1401 | 131

Above loads based on Extreme Fibre Stress 8 Tons/sq. in.




32 FLEMING BROS.

COMPOUND GIRDERS—
Safe Distributed Loads in Tons

=
= - ol Sy SPANS

8 tor::-::l. in. r?g" 1

Jowe [ s bt | 14 | 16|18 20| 22
13:5:35 | 93 | 909 |Riv.dia| 376 338 307
13x5+35 | 92| 835 | |380|338 304 276
13x5+35 | 98 | 760 |386|337|30-0 269|245
132535 | 9x% | 679 |337]29-4262]23:6| 215
13%5x35 | 9«2 | 605 |288[251 22:4]201| 183
12865 |12x 13| 1910 | Rivlets3| dia.
12865 |12+ 13] 1706
12865 |12x1 | 1502 T
12:8x65 |123 | 1400 LA
12:8765 128 | 1298 439399
12865 |12%% | 1196 442|397 362
128465 1223 | 1094 445( 396 356 324
12865 1253 | 992 |45:3|39-3|350[ 315|286/
12:6x54 |10 13| 1584 | Rivletsd|dia.| 514
12654 |10 13] 1413 | 548 494/ 449

For notes relating to above see page vi,




FLEMING BROS, 33

and Dimensions and Properties

Moduli of
IN FEET Moment Section
of L]
Inertia
24 | 26 | 28 | 30 | 32 | x—x | Girder | 1" Pl
breadth

28-1|26:0| 241122-2| 19-5] 936 1269 15

25:3| 23-4| 217} 196/ 17-2) 827 41 9-8

224|207/ 192} 170/ 150] 721 | 1013 | 82
196/ 18:1| 168 147 129] 619 886 | &5

168| 1550 14-1| 12:2 520 757 +9

49-6| 463 407] 1956 | 2608 | 183

46:8| 43:4)39-7 34-8' 1656 2285 152

43-6| 40-2) 37-3132°5|28-6) 1374 1963 12:1

400/ 3701 33-5/294 1239 | 1803 | 106
36:6(33.8}302)263 12 | 1648 | 90
33.1|30.6| 26:8| 235 %9 | 1493 | 75
29.7| 27.4]23.6 206 870 | 1338 | 60
26:3| 238|204 17:8 754 | 1183 | 45

47| 436|405 37-7]331| 1593 | 2124 | 183

41-21380]353[31-8/279] 1343 | 1856 | 152

Above loads based on Extreme Fibre Stress 8 Tons/sq. in.

C



34 FLEMING BROS.
COMPOUND GIRDERS—
Safe Distributed Loads in Tons
"%" iy SPANS
oot
8 tons/sq. in. in
LT Ibs. |12 | 14| 16| 18| 20
12x6x54 |10x1 | 1243 52:8) 469|422
1276-54 o=z | 1158 |  |ssaf483| 29387
12%6x54 [10x2 | 1072 | 587 50-3| 44-0| 35-1| 35:2]
12654 |10x§ | 989 |53:0| 454 39-7| 353 31
1276x54 [10x3 | 90-4 |47:2] 405|354 31-5| 283
12%6%54 [10x3 | 818 [41-4 356 31:1| 277| 248
12%6x44 |10 13] 1485 | Riv|ets 3| dia.
1256 %44 [10x 12| 1316
12x6x44 [10x1 | 1145 403
12%6x44 [10x3 | 1060 408/ 367
12x6x44 [10x3 | 975 415|369 332
12x6x44 |10x8 | 890 42-4|37-1 33.0[ 297
12x6x44 [10x3 | 806 |43.7|37-4/32:8)292| 262
12x6x44 |10x3 | 720 |38.0] 324 28:4) 252) 227
12-6=44 | 93 | 695 |360l308]2701240}216
For notes relating to above see page vi.




FLEMING BROS. 35
and Diimensions and Properties
IN FEET Memank Ly
of XX
22 | 24 | 26 | 28 | 30 Irr—n.ll‘. Girder | 1" Pl
breadth
384352 325302}263| 1110 | 1587 | 121
35-1{32-2|29-8)27-1]23-6| 999 | 1453 | 106
32:1|293|27-1|242|2141] 893 | 1324 | 90
265|245216[189| 7% | 193 | 75
25723:6|21-8) 189) 163] 691 | 1063 | &0
226207]188| 160 95 | 933 | 45
|421)391(365] 152 | 2056 | 183
39-6) 366/ 340]305] 1293 | 1784 | 152
367|33-6| 31-0|28:8]25-0] 1058 | 1513 | 12:1
334|305/ 282|256/ 22:5| 948 | 1379 | 106
303276/ 255 22:8] 199 841 | 1247 [ 90
270|247 22:8{200| 176| 739 | 15 | 75
238218/ 201 17:5[ 15-1] 640 | 985 | &0
206 wo] 17:1) 147 544 853 | 45
19-6| 180} 162| 140 515 808 | 45

Above loacls based on Extreme Fibre Stress 8 Tons/sq. in.




36 FLEMING BROS.

COMPOUND GIRDERS—
Safe Distributed Loads in Tons

“E" vy SPANS
foot

8 tons/sq. in. in

e[ FEs tbs. |14 | 16| 18|20 |22
12532 | 9% 13| 1263 | Rivjecsd| dia,
12x5x32 | 9= 1% 1110 365
12%5%32 | 9x1 | 956 374 337| 306
12%5%32 | 9+% | 880 38:1|33.8) 305 277

T2x5x32| 941 | 803 |39:0341|303|27.4{ 248

1245x32 | 9x8 | 727 3+s|3o-z :+12|-9|

12x5x32 | 9% | 650 n-o|1&2134z|vo||9-ol

12%5%x32| 9x§ 57-4 |25-5/22:3( 198 17:9| 16:1

10%8x55 |12 1}] 181:0 | Riv]ets3| dia.
10x8x55 (12«13 160-6

10%8x55 12«1 | 1402 m.w_sh
10x8x55 [12x4 | 1300 377|342
10x8x55 |12%1 | 1198 342(311
10x8x55 |12x§ | 1096 341|308/ 279
10%8x55 [12x§ | 994 34-1| 30-3) 27-3| 248

For notes relating to above see page vi. ]




FLEMING BROS. 37
and Dimensions and Properties
IN FEET ~ ol | ey
5 x—x
Inertia
24 | 26 | 28 | 30 | 32 x—x Girder | I"PL
breadth
359 334|312 274 1316 | 1753 | 183
335(309| 287|258 228 1094 | 1509 | 152
28-1{259|240|209( 18:5| 885 | 1266 | 1211
25-3|234)214[187] | 787 | 1144 | 106
27|21 189] 163 692 102:6 90
201|185 16:5| 142] 60 | 907 | 75
175162} 139 12:1 si2 | 788 | 60
149] 135/ 16| 27 | 610 | 45
430{37:0 320/ 283| 1362 | 2096 | 153
405[363[312 40 | 1824 [ 127
34-4] 293 25:3| 220 530 | 1550 | 101
308 262 83l | 1415 | 88
27-3| 233|201 739 | 1285 | 75
243|206 650 | 1ss | &3
208 177 564 | 1025 | 50

Above loads based on Extreme Fibre Stress 8 Tons/sq. in.




38 FLEMING BROS.
COMPOUND GIRDERS—
Safe Distributed Loads in Tons
"‘}" Ry SPANS

Btons/sq.in. ‘?:‘

Yolas ;l:::: Ibs. 1o |02 |14 |16 |18
10<8x55 |12x§ | 892 342)298| 265
10x6x40 [10x 1§ 1443 | Riv|ews 3| dia.

102640 |10 13| 1273

10640 [10x1 | 1104

10x6x40 [10xF | 101-8

10<6x40 [10x% | 933 335 298|
10x6x40 (10x§ | 849 34-1|29-9| 265
10x6x40 |10x§ | 763 35-0/30.0| 263|234
10<6x40 [10x3 | 678 |364302]259]227[201
102530 | 9% 13| 1241 | Riv|ets3|dia.

10x5x30 | 9x 13| 1089 -
10x5x30 | 9x1 | 936 347 30-7
10x5x30 | 9x | 858 35-7|31-2| 277
10x5x30 | 9x3 | 782 372 31-9| 279 24
10x5x30 9«8 | 710 32:8/28:1| 24-6/ 218

For notes relating to above see page vi. I




FLEMING BROS. 39
and Dimensions and Properties
IN FEET s B e
of X=X
20 |22 | 24 | 26 | 28 et BESR LTRSS
breadth
212{ 177 481 895 | 37
375/ 346|298) 1057 | 1687 | 153 |
35-3) 32:4{ 288 z4-a| 913 | 1460 | 127
298/ 27-4§23-2(20.0, 738 | 1230 | 10
29-7| 270 24-3| 207 €6 | 1118 | 88
268/ 24-5| 214 182 579 | w07 | 75
239|217} 18:9| 16:0 504 899 | 63
21:0{ 19-1} 16:0f 137 434 789 | 50
18-1f 16-1] 13-4 366 79 | 37
32:2(29-8)25.6| 943 | 1451 [ 153
33-1{30-1{276|248{212) 778 | 1244 | 127
27-6/25-1|23-0] 196 169] 623 | 1038 | 101
249/ 227 20-4| 173 551 937 | 88
22:3}20:3] 17-7| 152 482 838 | 75
19-6} 17:9 15:5| 132 416 739 | 63

Above loads based on Extreme Fibre Stress 8 Tons|sq.in.




40 FLEMING BROS.

COMPOUND GIRDERS—
Safe Distributed Loads in Tons

-1-
il e SPANS
— foot
8 tons/sq. in.

in
Flange| Ibs- 10| 12| 14| 16|18
Plates

10x5 x30| 9x§ 62:9 |34-1|28-4| 24-3| 214/ 18-

Jolst

10«5 =30| 9«8 | 555 |28:8/24-0 205 18 160|
10« 45<25|9x1 884 | Rivjets | dia.

10-45%25| 93 | 808 24|
10<45%25| 93 | 735 26:6 23-6|
10«45 =25| 9=§ | 660 26-6 23-2 207
10x43x25| 9x§ | 578 266(22:8 lw' 177
10x4}<25| 9x3 | 505 |26-622:1|19:0 166|147
97 %5010 13| 1556 | Riv|ecs if dia.

97 »50[10x 12| 1386

9x7 xs0l0<1 | 120 >

9x7 %5010 | 1135 313
947 x50|10<3 | 1050 321|285
97 x50[10x5 | 965 3311290 257
9+7 x50(10%3 | 880 344/ 29:5) 258 129

For notes relating to above see page vi.




FLEMING BROS. 41
and Dimensions and Properties
Moduli of
IN FEET "o:f,.m- S:c:l:n
20 |22 | 24 | 26 | 28 Il:'TAI" Girder | 1" PIl.
breadth
171 155]130| 112 352 | 640 | 50
14:41 129 107 292 541 37
267(242/222] 189[ 163 601 | 1001 | 101
240 217} 19:6] 166 528 | e99 | 88
213 193] 170 144 s | 799 | 75
186 169] 143 123 393 | 700 | 63
159 145] 12:2] 104 330 | 600 | 50
132firs 98 29 | soo | 37 |
378 347|295 255 937 | 1562 | 139
36332.9] 293 249 783 | 1361 | 115
309/280023.6[20117:3| 67 | n1s9 | 91
282 25-1]212 570 | 1060 | 80
257|223 187 506 | 965 | 68
23:1[197] 166 M5 | 810 | 57
20-] 17:0] 143 87 | 15| 45

Above loads based on Extreme Fibre Stress 8 Tons/sq. in.




42

FLEMING BROS.

COMPOUND GIRDERS—
Safe Distributed Loads in Tons

"'}" srbalan SPANS
8 l:orm.-in. fc;:t
Jove [ Fines tbs, | 68 [10]12]14
9:7750 [10%3| 791 302|260
Bx6x35 (101 | 1053 | Rivless2|dia,| |
8x6x35 |10x3 | 968
8x6235 |10<2 | 883
8x6<35 |10<5| 798| 260}
8x6x35 |10x% | 713 [ [asal22e
Bx6x35 |10x3 | 628 269\ 225|192
Bx5x28 [ 9x1 91-5 | Riv|ets ¥/ dia.
Bx5x28 | 9x3 | B840
8x5:28 | 9x1 | 763 250
8x5x28 |9x8| 690 257 220
8x5x28 | 9x%| 610 266/ 222|190
Bx5x28 | 9x3 | 535 28-1|22:5| 187] 160
6+5%25 | 9%3 | 581 23| 189| 158|135
6x5x25 | 9x3 505 ;5_4 19-8| 15-8| 13-2) 10-9

For notes relating to above see page vi,




FLEMING BROS. 43

and Dimensions and Properties

Moduli of
IN FEET Ha:ent S;c:l:n
16| 18|20 |22 | 26| "o | Girder | 1781
breadth
226|201 177) 145[ 122 332 | 680 | 33
280 253|209/ 17.5| 475 | 950 | 81
[ |254223]185|153] 418 | 859 | 7
256 n-ll 195/ 16:1|13-5| 366 | 770 61
28 zu-zl 167) 138 s | es3 50
198 17:6] 142) 117 27 | 594 | 40
168] 146 118 22 | 505.| 30,
24.0/21-8) 180/ 1541|410 | 820 | 8
245\217] 19-1[ 158 130| 360 | 738 | 7
219 19.4] 16:6] 137 33 | 658 | &1
192 17-1f 142} 117 28 | 578 | 50
166 148) 119 99 225 | 500 | 40
140]12:1| 98 185 | 422 | 30
103 82 124 | 355 | 30
83 100 | 297 23

Above loads based on Extreme Fibre Stress 8 Tons|sq. in.




44 FLEMING BROS.

COMPOUND GIRDERS—
Safe Distributed Loads in Tons

e
x x Weight|
&t SPANS
8 tons/sq. in. ?:‘
Two Jotets | Fidngs Ibs, |24 |26 |28 |30 32
Plates
znrpmo‘mnu 510:0 | Rivjets §|dia. | 234 (220
14»7;,(:00[18:1 4480 232|216 | 200 | 189
uupmoflsxu 387-0 |209 | 194 | 180 | 168 | 158

uxnxlao||sx|; 3570 | 189|175 | 162|152 | 142
uxrhloo||sx| 3260 | 169|156 | 145|135 | 127
24%75 % 100|183 | 2955 | 149 138|128 | 119 | 112

24xT4 = 100{1Bx§ | 2800 | 139|128 | 119111 ] 104

2475 100|183 | 2650 | 129|119 | 111|103 |97
247395 |18723] 5000 | Riv|ets | dia. 214
24 %73 %95 |18x2 | 4380 210 | 196 | 184
247395 |18 13] 3770 |204|189 | 175|163 | 153
24573 <95 |18 13| 3470 | 184 | 170 | 158 | 147 | 138
24% 7595 |18 1 | 3160 | 164|151 140|131 | 123
24x74x95 1812 | 2855 | 144|133 123 | 115 | 108
247395 |18 4 | 2700 | 134123 | 115 [ 108 101
For notes relating to above see page vi.




FLEMING BROS.

45

and Properties and Dimensions

IN FEET Moment | Modulus
of o
3 | 40 | 40| 48| 52|56 | "o | S
196 | 176 | 160 | 146 | 135 [125| 19110 1318
168|151 | 137|126 | 116 | 108 | 15834 131
140 126 | 14| 105 | 97-2f86-8| 12758 945
126 114 | 103 | 948 87-6]77:0] 11316 854
113 | 102 | 92:4| 84-6| 782|674 99086 762
99.8| 89-5| 815 746} 67:5| 582 8568 612
930 83-5/76:0| 69-7] 62:3[53-8] 7916 627
864 77-5(70-5| 64-5 57-3| 49-6] 7275 582
191 | 1710 [ 156 | 144 [133 | 123| 18776 1295
164 | 147 | 134[ 123|113 | 10s] 15502 107
136 | 122 | 111 [ 102 |'94-6) 847 12453 922
123 111 | 101 | 924/ 85:3} 75-1| 11011 83l
109 | 98-6| 897/ 822| 75-9] 65-4| 9621 740
962 86-6|78.7| 72-1 65:3[ 563| 8285 650
89.6/80.6/732] 672 605 517] 7636 605

Above loads based on Extreme Fibre Stress 8 Tons/sq. in.

r



46 FLEMING BROS.

COMPOUND GIRDERS—
Safe Distributed Loads in Tons

X o ML SPANS

8 tons/sq. in. ?:t
Two Joists ::::eg: Ibs. |22 | 24 | 26 | 28
24xTL=95|1Bx} | 2550 | 135|124 | 114 | 106 | 99-6)
22 %7 x75|18x24| 460-0 | Riviets§ dia.
22 =7 =75|18x2 | 398-4 168
22x7 =75|I1Bx= 13| 3372 172 | 159 | 147 | 137
22x7 x75(18x 13| 307-0 | 168 | 153 142|131 E
22x7 =x75|18=1 | 2760 [147 | 134|124 | 115|107
22x7 x75(18x% | 2454 | 126|116 107 | 99-6/92:8
22x7 x«75(18Bx§ | 2302 | 116 | 107 | 98-5|91-6| B5-4
2x7 x75|I18x% | 2149 | 106 | 97-6| 90-0| 83-7| 780
20% 74«89 (I1Bx2}| 4877 | Riv|ets | dia.|201 | 187
20x7§x89|18x2 | 4265 200 | 185 | 172|160
20x74 %89 [18x 13| 3654 | 181 [ 166|153 |142 E
2071 =89 |1Bx 13| 3347 | 163|149 |138|128 | 120
207§ =89 (1Bx1 | 304-1 | 144|132 122|113 | 106
Ox74=89|18=% | 273-6 | 126|116 | 107 |99:5 929

For notes relating to above see page vi.




FLEMING BROS. 47
and Dimensions and Properties
IN FEET Moment | Modulus
. in::tin Sazrflnn
32| 36 | 40 | 44 | 48 | 52 x—Xx x—x
93-3| 82-9| 74-6| 67-8 62-2] 552 7001 560
165|149 | 135|125 1is] 1sis1 1122
(157|140 126 | 114 | 105 |97-1] 12319 948
129( 114|103 941|862 765| 9698 776
115|102 922| 83:8| 767| 66:6| 8465 691
101 | 89-8/ 80-8B| 73-5 GT‘HI 57-4 7278 607
87-1\77-4| 69-6| 63-3] 56:8| 48-4] 614l 523
80-1{712| 642 58:3| 51-6] 442| 5590 48l
732|650, 58-6) 53-2] 467/ 39-8] 5051 439
176|156 | 140|127 | 117|104 | 13260 | 1061
150(133]120| 109 | 100 | a5-5| 10840 903
124 | 110|998 908|797 67.9| 8613 749
112|998 89.8| 81-7 700 60.0| 7571 673
996 88:5| 79-6| 72-4|608[ 51.8] 6572 597
872|774/ 697] 619,520, | 5618 523

Above loads based on Extreme Fibre Stress 8 Tons/sq. in.

r



48 FLEMING

BROS.

COMPOUND GIRDERS—
Safe Distributed Loads in Tons

———

x x “:,‘,iﬁht SPANS

8 tons/sq. in. ﬁ::‘
T Joes | Flange tbs. |22 |24 (26|28 30
207389 |18x8 | 2582 | 117 108 | 99-5 925 864
20%75%89 |18 | 2429 | 106 |99-6|91-9| 854|798
20%6L%65(16%2 | 3513 | RivletsE| dia.| 143 [ 133
2063 %65 |16% 13] 2968 136 126 | 117 | 109
20%63%65|16% 13| 2696 | 13| 121 | 112|105 | 97+6]
2063 %65 |16% 1 | 2424 | 116 | 106 |987| 91-6| 855
2063 765|162 | 2152 | 100 |92:1{850{78.9{ 738
20x 63 % 65|16%8 | 201-6 |92.4{847[782| 72:6| 678
20 6% 65|16 | 188:0 | 844 774|714 66:3| 619
188 x80|182}| 4696 | Riviews3|dia.
188 x80|18x2 | 4084 142
18%8 x80|18x 12| 3472 147 136 | 126 [ 117
18%8 «80|18 13| 3166 | 148|132 122|113 105
18x8 80|18 1 | 2860 |/127[117 | 108 | 100|930
18x8 x80|18+3 | 2554 | 111102 |940/87-0/81:0

For notes relating to above see page vi.




FLEMING BROS. 49

and Dimensions and Properties

IN FEET Moment | Modulus
of of
uls|elalslel il
809/ 71:9| 647] s6:9| 476 5158 4855
747 664 597|518/ 435 | 4708 4484
125|111 | 100|91-3|83-6]71-2] 9031 752:6
102|912/ 82:0| 746| 655|558 7080 6158
91-481-2{ 731 ss‘slsmi 489 6l67 548-1
80-1|712| 64-1| 583|490 417 5292 48l-1
691 614 553 49-1| 412] | 4457 a146
635 56:5{ 508|448 376 4055 3816
580| 51-6| 46-4] 403/ 338 3660 348:6
158|140 | 126 | 115] 100 |860| 10868 9450
134|119 107 | 97-0}81-5 69-6| 8805 800-5
110 | 98-0| 88-0 762 642 6942 611
99-0| 88:0|79-0f 67-0| 562 6074 5926
87-0| 78:0| 70-0| 57:8| 485 5247 5247
76:0| 680|598/ 492| | 4460 457-5

Above loads based on Extreme Fibre Stress 8 Tons/sq. in.




50

FLEMING BROS.

COMPOUND GIRDERS—

Safe Distributed lLoads in Tons

xX

8 tons/sq. in.

Weight
per
foot

Two Joists ;I‘" Ee

lates

in
Ibs.

SPANS

26

28 | 30

18x8x80 |18x§

240-1

103

94-0

87-0

ao-ai 75:4

8x8x80 [18Bx%

2248

95-0

87-0

80-0

740/ 700

1Bx7 =75 |I8x23

459-8

Riv

ets §

dia.

162

1827 x75 |1Bx2

398:6

158

147 | 137

18x7x75 [IBx 1§

3374

153

140

130

18x7 %75 [I8Bx 1F

3068

137

125

15

120 | 112

108 | 100

18x7 =75 [18x1

2762

120

1o

101

94-5| 88-2

18x7x75 [IBx3

2456

103

952

879

8l-6 76-1?

18x7x75 |I8x§

2303

95-7'

877

810

75:2/70-2

18x7x75 |IBx %

2150

875

80-2

741

68:8| 64-2|

IBx6x55 [I6x2

3299

Riv'

ets

dia.

n7

18x6x55 [I6x 1%

2755

118

101 | 950

18x6x55 |16 1%

2483

115

97-0

90-0/83-0

18x6x55 |16x 1

2211

995

911

84+l

78:1\72-9

18x6x55 |[I6x8

193-9

84-6

77:5)

716

664 620

For notes relating to abovi: see page vi.




FLEMING BROS. 51

and Dimensions and Properties

IN FEET Moment | Modulus
o of

12340 |e|e|n] o |
mi 62:8] 540 446 4081 4240
650|520 493 406 3714 3909
152134 121 | 111 |97-7|836| 10565 9187
129|114 | 103 |939|789|67:2| 8524 7749
105 | 93-9| 845|733 616 6660 6343
943| 83-8| 755 639 537 5801 5660
827 735| 66:2| 547| 459 4966 4966
7144 635 557 460 4179 4287
658 ss-s]su-? 419 3801 3950
02| 53-5| 457 378 3432 3613
110 | 97:9] 882 60-1| 73| 57:3| 7274 6614
891\ 79-2| 71-2} 61-8| 51.9 5613 5345
78:8|700| 63.0| 53.7| 44.8 4848 4730
83| 607| 547| 452|379 4102 4102
58:1| 51.6045:3] 37.4 3401 3488

Above loads based on Extreme Fibre Stress 8 Tons/sq. in.




52 FLEMING BROS.

COMPOUND GIRDERS—

Safe Distributed Loads in Tons

x_-“::r_, Weight
cor SPANS
8 tons/sq. in. ‘?:t
Two Joises | Flange lbs. |18 |20 |22 | 24 | 26
18x6x55 [I6x§ | 1803 | 943848 772 707|653
18x6x55 [I6x% | 1667 |853|767 69-8 63-9]59-1
16x6x62 [14x2 | 3165 | 157 | 141, 128|118 | 109
16x6x62 |14 13| 2689 |129 [116] 105 | 96:9|89-4
16x6x 62 |14 14| 245-1 |115|103|94-5|86:680-0
16x6x62 |14x1 | 221-3 |101 |91-5] 830|761 |70-3
16x6x62 (14x3 | 197-5 |87:9(79:1|71:9] 65-9 su-sl
16x6x62 [I4x§ | 1856 |81:1)73:1| 66:4| 60-8 sa-3|
16x6x62 |I4x% | 1737 |74-4| 67:0| 60-9| 55:8/51-6
16x6x50 |14x2 | 2927 | All| Riv|ets3| dia.| 105
16 6x50 |14 13| 2451 100 | 92-4|85-3
16x6x50 |14x 13| 2215 | 109 |98:3|89-4|81-9| 756
16%6x50 |14x | | 1975 |952(857|77:9| 714/ 659
16x6x50 |14x3 | 1738 [81-4{73:2| 667 61-0/ 563
16x6x50 [I4x§ | 1618 |74-5|67-2| 6111 559/ 51-6]
For notes relating to above see page vi.




FLEMING BROS. 53
and Dimensions and Properties

IN FEET l"io:'\ant Ho:[ulu-

Inertia Section
2830 | 32|36 |40 | 44| x—x x- x
606|566 (530 471 |41:0| 340] 3064 3184
s548| 511|479 42.6| 364|301 2735 2079
101 | 946 66-6| 768| 70-9| 586 5321 5321
830, 77'5 727 646|553 456 4144 | 432
743 69-3| 65:0| 57:7] 480/ 39-6| 3600 3892
653| 609 57-1 507 411|341 3085 28
566|527 49-4] 42:8) 346 2597 2968
52.1| 48:6| 457|389/ 316 2365 2742
47.8| 44.6| 419|352] 285 2137 2515
977, 91-1|854| 75.9| 683 56-4| 5128 5128
792|739 69-4| 61.7| 52:6| 434] 3951 4158
702| 655|615 547 455 37-4] 3407 3684
612 57:1| 53.6| 47.6| 385 318 2892 3214
523|488 45.8] 39.5| 32:0 2405 | 2149
47:9| 47| 41-9] 35:8/ 29-0 2175 2519

Above loads based on Extreme Fibre Stress 8 Tons/sq. in.




54 FLEMING BROS.

COMPOUND GIRDERS—

Safe Distributed Loads in Tons

x - b SPANS

e Sl L
Two oiscs | Fangs tbs. | 16| 18 |20 |22 | 24
16x6x50 |I4x% | 1499 |762| 67-7| 610|555 508
I526%45 [14x2 | 2827 | Riv |ets 2| dia.
15645 |14x 13| 2351 918 842
15%6x45 |14x 13| 2114 992|893 811 744
15%6x45 |14x | | 1875 | 966 858773 ?a-zl-m
I5%6x45 [14x2 | 1638 |82:0{72:9]65:6| 596/ 546
IS%6x45 |I4x8 | 1518 |747| 64| 59.8| 544 49.8
155645 |l4x% | 1399 | 67-5| 600/ 54-0| 49-1 450
15%5x42 |12x2 | 249:5 |Riv. 2 dia,| 105 |95-4|87-5|
15%5x42 |12x 13| 2088 | 106 [94-6|85-1|77:3| 709
15%5%42 |12 13| 188:3 |94-0|83-5|75:3| 683|626
15%5x42 |12 1 | 1679 |81:5|72:4|65:3 592/ 543
15x5x42 |12x2 | 1475 [69.2| 615|554/ 50-3| 46:1
ISx5x42 [12x8 | 1373 | 63:2|562| 50-6|459] 42:1
15%5x42 [12x3 | 127-1 | 57-1|508| 457| 41:5| 381

For notes relating to above see page vi.




FLEMING BROS.

55

and Dimensions and Properties

IN FEET Moment | Modulus
of of
26 20| 30 | 32 | 30| 36| " |
|
469 435 40°6| 38-1| 3580 32:0| 1945 | . 2288
896836 764|736 696] 4470 4707
777\ 72-1| 67-41 631 59-4| 56-1] 3411 90
687/ 638 59-5| 55.8|52.5] 48-1| 2925 3342
E_:c fs_-i 515|483 454l 405| 2464 2898
504 46:8| 43.7| 41-037-4/ 33.5| 2030 | 2460
459|426/ 399 37-3| 338|299 1822 | 2243
41-6| 38:5| 360 337]29-9( 267 1621 2026
807|750{700656| 617|583 3744 | 3941
654|608/ 567 533|500 472] 2873 | 3193
57:8] 536|500, 469| 442407 2465 2817
50:1[ 465 434/ 407/ 383[342] 2079 | 2446
427| 39-5| 369| 347|316 282) 1715 2078
388 36-1| 33-6| 31-5| 2841253 1541 1897
35-1| 32-6) 30-4| 28-6]25-3| 2251 1372 1716

Abaove loads based on Extreme Fibre Strass 8 Tons[sq. in.




56 FLEMING BROS.

COMPOUND GIRDERS—
Safe Distributed Loads in Tons

x| s SPANS

8 l:on:fsqL ‘?::t
T Joncs | Fangs] 165, | 16 1820 | 22 | 24
15<5%42 |12x3 | 117-0 | S1-1|45-4) 409 372 341
14xBxT70 [1Bx21| 4496 Eau] dia.
14x8x70 [18x2 | 3884 |
14x8x70 [18x 13| 3272
14x8x70 (18x 13| 2966 106|975
14:8x70 [18x 1 | 2660 114/ 103 | 930 860
14x8x70 |18x% | 2354 | 111 |988[89.0| 810740
14x8x70 [18%§ | 220-1 | 103 |91-0| 82:0 74| 683
14870 (18§ | 2048 | 940|840 75:0] 68:0| 630
14657 |I4x2 | 3068 |Riv.2dia, 122|111 10/
144657 |14% 13| 259-3 | 124 110 | 99-8| 90-7| 83-2
14x6x57 |14 13| 2354 | 111 |98-8|89-0| 80-8| 741
14x6x57 |14x | | 2116 |97-5|86.7|78.0| 709 650
14x6x57 |14x2 | 187:8 |84+1| 74.8| 67-4] 612| 561
14x6x57 |14x & | 1759 |77-51 90| 62:0/ 564/ 517

For notes relating to above see page vi.




FLEMING BROS. 57
and Dimensions and Properties
IN FEET Moment | Modulus
of of
26 | 20| 30 | 32| 30 ] 26 [ Tt | "
314|292 272 251 223 1209 1535
A8y s E R |
| 10s| 6726 708
| 100| 944892} 5400 600-0
101 | 940 880|820, 77-0)68:3| 4183 4921
900, 83-0| 780|730} 66:5| 59.0| 3617 4384
790 73.0| 69.0| 640|s6:6| 504| 3085 3856
680|640/ 5901540/ 475] | 2585 | 2338
630, 586 54.7] 490/ 43-1 2345 | 3075
580, 54.0| 50.0] 44-1| 308 2006 | 2821
94-1875\81-57641719,679] 4131 | 4590
76871-3 665|624 587)52:3] 3183 | 3744
84| 63:5| 59°3| 556|507 452| 2749 | 3332
601 55.7| 520\ 487} 431/ 38:5| 2341 29026
51.7| 48-1| 448407 36:1 1957 2525
477|443 413]37.0 228 1775 2128

Above loads based on Extreme Fibre Stress 8 Tons/sq. in.




58 FLEMING BROS.

COMPOUND GIRDERS—
Safe Distributed Loads in Tons

x X e SPANS
—_— ot
8 tons/sq. In. in
Two Joists | Flange lbs. |16 |18 |20 | 22 | 24
Plates

14%x6x57 [I4x§ | 1640 |709| 63-1|56'7|51-6| 47'3

I4x6x46 |14x2 | 2851 | Rivjets§| dia.

1426 %46 |14% 13| 2375 94-8/86-2 79-1

I426 =46 [I4x 14| 2137 | 105 |93-1|83-B|76-] | 696

I4%6x46 [14x 1 | 1899 |90-9|80+8|72-7|66-2| 606

14<6x46 |[I4x] | 1661 |77-3|68-T| 61-8) 562 5I6|

14%6x46 |14x§ | 1542 |70°6| 627 s6-6| 51-3] 472
14%6%46 |14x} | 1423 |639|568[512 464|227

1455 %4012 ¢ 13{ 2047 [12751| 89-0| 800 727 66-5]

14x55 x40 |12 I}| 1843 |87-0 78-3{70-563-0 SB-‘I

14%x5§x40|12x 1 | 1639 |76-0|68-0|61-0| 56-0] SIOI

14%53x40 121 | 1435 |65-0/ 58:0| 520 4?-0}430!

14x53x40(12x§ | 1333 5M[sa-u|4e-o 430400

14x5§ x40 |12x ¢ | 1231 s-w|4e~o|43-om

14x55x40[12x3 | 1130 |482| 42.9]38-635:1| 321

For notes relating to above see page vi.




FLEMING BROS. 59
and Dimensions and Properties
IN FEET Moment | Modulus

of of

a6 |as | 0] on| 04| se] NN
43-6| 40-5| 37-8] 33-2| 294 1597 2130
905/ 84-1|764|73:5 69-2| 65-4| 3972 4414
729|678/ 63-2| 59-2| 558 49-7] 3024 3558
644|599/ 58| 52-3] 47:8 42:6] 2590 3140
55.9]51.9[ 485/ 45-4] 402[ 355] 2182 m7
47-5| 44-1| 41:2] 375 33-1 1798 2320
43-4| 40-3| 37-6| 33:8) 300 1615 2118
393| 36:5| 34.0{29:9| 265 1438 1918
61-5| 570/ 53-3| 50-0| 47:0] 41-6| 2541 2989
54-0| 50-4{ 47-0 «o' 40-1|356| 2177 2639
470 440/ 41-0{ 38-0{33-9| 29.9] 1834 2293
400 37-0| 35-0{ 31-4| 280 1512 1952
37.0| 34.0| 320|283 252 1359 1783
33.0[31:029.0|252(22+4 121 1615
29.7| 27:5] 257|241 . 1067 1447

Above loads based on Extreme Fibre Stress 8 Tons/sq. in.




60 FLEMING BROS.

COMPOUND GIRDERS—
Safe Distributed Loads in Tons

Weight!

o SPANS
foot
8 tons/sq. in. in [

Too Joists | Fangs Ibs. | 14 | 16 18|20 |22
137535 |12% 13| 1947 |Riv.2 dia,| 79:0] 71:2| 64-6
13x5x35 |12x13] 1743 780 69-2| 62:3| 567
13x5x35 |12x 1 | 1539 |767 67-1|59:7| 537|488
13x5%35 |123 | 1336 |64-5| 56:4| 502|45-1| 410)
13x5%35 |12 | 1233 |58:5|512| 455|409 372]
13535 12§ | 1134 525 459|408/ 367| 334
13x5x35 |12x2 | 103:0 | 465 407|362] 325 29:6]
127654 |14%2 | 3007 | Riv|ets3| dia.| 104 | 943
126554 |14% 13| 2534 105 | 93-4| 84-0| 76:3
12%6%54 |14% 13| 2294 | 107 | 93:2| 82:8| 74-6| 677
125654 |14x 1 | 2056 |931(81-5|72:5| 652/ 59.2
126554 141 | 1817 |80:1|70:0| 624| 56:0| 509
12x6x54 |14x§ | 169-8 |73:6 «-4|5‘r‘3 51:5( 469
12x6x54 |l4x3 | 1579 |67:2 sa-s| 52:3| 470 42:8
12%6x44 |14%2 | 281+ | P

For notes relating to above see page vi.




FLEMING BROS. 61
and Dimensions and Properties
IN FEET Moment | Modulus

of of

24 |26 (28 |30 | 32 | 34 tt;!_fi:l 5:‘-_“:"‘
59:2|54.7|50:8| 47-4| 44-5] 39.3| 2134 2667
520 48:0| 44:5| 41-6|37-6| 334 1812 2338
447|413 383|358 314) 27.8] 1511 2015
37:6| 34:8| 32:2 29-1| 25°5 1228 1694
341315292 259|227 1094 1536
30-6| 282| 26:2| 228/ 2011 965 137:9
27+1| 25-0§ 22:8| 19:9 840 1222
861|799 739| 69-0|64-7] 57.3| 3106 3883
70-0| 64-6|60-0|56-0]49-2|43.6| 2363 3150
62:1|57-3| 53-248:1 422 2026 2795
54-3| 50-1| 46:5| 405 357 1712 244-4
467 43-11 387|336 1419 2103
430 3911 34-8) 304 1281 19341
392| 363|312 272 1148 1766
839|77-9/72:2| 67-5 632| 557] 3028 3785

Above loads based on Extreme Fibre Stress 8 Tons/sq. in.




62 FLEMING BROS.

COMPOUND GIRDERS—

Safe Distributed Loads in Tons

Weight

= x Sar SPANS
foot

8 tons/sq. in. in
Too sty ;,I::‘g: lbs. |10 |12 |14 |16 | 18
12x6x44 |14x 1§ 2335 Riv|ets | dia.
12x6x 44 |14x 13| 2097 886 78-7
12x6x44 [14x1 | 1858 875 76-7| 68-1
12x6x44 |14x3 | 16211 867|742/ 65-0| 577
12x6x 44 ||4x§ | 1502 |94:8| 79-0(67-7|59:2| 527
12x6x44 |14} | 1383 |85:7|71-4]61:2|53:5| 47+6
12644 [14x% | 1260 |766|639]547]47.9] 42:6|
12x5x32 [12x 13| 1889 | Rivlets§|dia. 714
12x5x32 |12 13| 1685 80-3|70-1| 623
12x5x%32 |12x 1 | 1482 80-1)68-7|60-2| 534
12%5x32 [12x% | 1277 |80:3| 66:9| 57+4| 50-2| 44-7
12x5x32 [12x§ | 117:5 |72:5(60-4| 51-8) 45-3) 402
12x5x32 [12x§ | 107-3 |64-7(53:9] 46:2| 40-4| 35:9)
12x5%32 [I12%§ | 97:0 |57-0/47-540-7| 35:6| 31-6
10x6x40 |14 13| 2254 | Rivlets}|dia.

For notes relating to above see page vi.




l

FLEMING BROS.

63
and Dimensions and Properties
IN FEET Moment | Modulus
In:rftia Secomm
20 | 22 (24 | 26 | 28 | 30 —Xx x—x
803(73.0 669|618 573| 53-6] 2260 3013
706\ 64:3 58:9| 54-4|s0-6|45:5| 1923 2652
61-2|557|51-0) 471 43-8] 381 1609 229-8
520/ 472 433 4001358 31:3| 1316 1950
47-4| 43-1]39.5| 36.4] 32:0{ 280 1178 1778
428389357 3290284 247| 1045 | 1607
38:3| 348 31:9] 289 249 917 1438
643 | 584 53:5|49-4| 45-9| 42:8] 1808 | 2411
56:1|51-1| 467|431 40-1] 361 1526 2105
480/ 437| 400|369 344] 299 1262 1803
40-1|36:5/33-4 309 27:6| 241 1017 150-7
362(329(302( 279 245214 01 136:0
32:3|29-4|26:9) 2490214 187 750 1215
285259/ 23.7) 215 18:5 682 1070
595|546 50-3] 434/ 379 159 2455

Above loads based on Extreme Fibre Stress 8Tons/sq. in.




64 FLEMING BROS.

COMPOUND GIRDERS—
Safe Distributed Loads in Tons

—_
x x Weight
per
= foot
8 tons/sq. in.
Two Jolsts | Flange

SPANS

in
Ibs. B | 10|12 | 14| 16

Plates

107640 |14 13| 2013

10x6x40 [14x1 | 1775 617
10%6%40 |14x3 | 1537 694|595, 520
10:6x40 |14x§ | 1418 757 63.0| 54-0| 473
10640 |14x% | 1299 68:1/ 567|486/ 425
10%6x40 |14=3 | 118:0 |757| 606/ 50-5 43‘1'§§|
10x5%30 [12x 13| 1848 | Riv|ets 2 dia, 60|
10x5x30 [1271 | 1440 65:3/56:0| 491

10x5%30 [12x% | 123:7 |81:3] 65:2| 54-3| 44+5| 40-7

10x5x30 |12x% | 1134 |73-4 587/ 48:9| 419 366

10x5=30 [12x§ | 1032 |65-3| 52:2) 43-5| 37-3| 32+

10x5x30 |I12x§ 93:0 |57-3| 45:8| 38:2| 327 28:6,

8x6x35 [14x 13| 2151 | Rivlest|dia.| |

8x6x35 |14x | | 1675 537, 470

Bx6x35 [14x% | 1437 52:2| 44-7| 39-2

For notes relating to above see page vi.




e e e

FLEMING BROS. 65
and Dimensions and Properties
IN FEET Moment | Modulus
of o

10|20 ] 22|24 )26 [ 28] " | Socdiee
63-8|57.4| 52:2| 47:8) 42:5| 36:6| 1344 2150
549\ 494|449\ 411|350 303 1112 185-3
46:2| 41-7| 37-8§33-2| 28-3 898 1562
42:0/37-8 3441297252 799 142:0
37:8| 340/ 30-9| 260 22:1 702 127:8
336 30-3] 26.9/ 226 éll 137
58:6| 52:8|48-0[44-0|40-6] 351 1288 1981
43:539.2| 356\ 327|278/ 240| 822 147.:0
362 32:6[29-6| 26:0) 22:1 703 1223
326293/ 267 230 196 620 102
29.0(26-1|23-8} 19-9| 17-0 539 98-0
25-4(22:9120-3| 17-1 462 860
50-7| 46-1] 38-8) 33.0 1047 1904
41-8|37:6] 31-2| 261 706 1412
34-81 2971 24-6 559 1176

Above loads based on Extreme Fibre Stress 8 Tans/sq. in.

D




66 FLEMING BROS.

COMPOUND GIRDERS—
Safe Distributed Loads in Tons

x —r_-: Weight
j % £ SPANS
8 ton-s-,-'sq. in. r?:t
TWE ol ;:::f: Ibs. 8 |(l0o|12]|14 |16
Bx6x35 (14§ | 1318 56:6| 47-1| 40-4| 353
Bx6x35 [l4x% | 1199 50-5| 42:0| 36:0(31-5
Bx6x35 [I4x§ | 1080 |55:6 44-5(37:1|31-8|27-8
8x5x28 [I2x 13| 1606 | Rivjets | dia.|51-3| 449
Bx5x28 (12«1 | 1402 51-1|43-8| 384
Bx5x28 [12x% | 1198 |63-4/50-7 42:3| 363|317
Bx5x28 [I12x§ | 109-6 |57-0| 45-6 381 32-6| 286
8x5x28 [12x% 99-4 | 505/ 40-4| 33-7 B-?E
Bx5x28 [12x«§ 89-0 | 44-2| 35-3| 29-4| 25:2( 22-1

For notes relating to above see page vi.




FLEMING BROS. 67
and Dimensions and Properties
IN FEET Moment | Modulus

of o

1820|2224 |26 e
3|-4|1¢.»3 216 491 1062
28.0{22:8 187 426 947
240 19-4 365 835
39-9 35-9) 31+0| 263 707 134-7
34:1)30-7) 253|213 576 1151
282241 199] | 452 953
25:2]21-0 174 395 855
22.4] 182| 150 341 759
19:1] 154 290 664

Above loads based on Extreme Fibre Stress 8 Tons/sq. in.




68

FLEMING BROS.

COMPOUND GIRDERS—

Safe Distributed Loads in Tons

X

8 tons/sq.

n,

Three Joists ;I"‘S“

lates

Weight
per
foot

SPANS

in
Ibs. 24

26

30

3

2475 %95 (242

Hivets
6185 |niiv

30

288

269

2427449524 % 13

535-0 | 283

261

242

226

2475 %9524 |

4545 |230

212

197

184

24xTE=95 |24 % %

372:0 | 178

153

142

2x7

75 (24 x2

718 dia

559.5 |Mivens o

2xT

%75 (24 % 1%

4750 |236

216

202

22x7

x75 |24 %1

3935 | 187

173

161

2x7

x75 (24 3

3120 | 139

128

19

20x 65 x65(22x2

502-5 |mivets

78 dis.

200

20 % 6% % 65|22« 15

450,192

177

2061 x65[22x 1

3500 | 151

140

130

20x63x6522x%

2750 | 112

103

96-0

18x8

%80 (26%2

6015 | Riv

ets

18x8

= 80 (26 x 13|

5135 |214

198

171

18x8

x8026x |

422-0 | 171

158

137

For notes relating to above see page vi.




FLEMIN|G BROS. 69
and Dimensions and Properties
IN FEET Moment | Modulus
of of
34 (36|38 | 40 | 42 | 44 h::‘::' 5:{:_l:i:n
237 (224 213|202 |192|183| 21221 1516
200|189 | 179|170 | 162 [ 155| 17214 1275
162153 | 145138 | 131 [ 125 13494 1038
126|119 | 113 | 107 | 102 |97-6| 10049 804
132|191 | 181|172 | 164 | 156 | 16747 1288
167|158 | 149 | 142|135 [ 129 13302 1064
132|125 | 118 112|107 [ 102 10123 843
98-3 927/ 87-8| 83-4|79-5| 759 7197 626
164|155 | 147 | 140 | 133 [ 127 | 12576 1048
135|128 | 121 [ 115|110 |105| 9926 863
107 | 101 | 957 90-9| 86-6| 82:6] 7497 682
789|745/ 70-6| 67-0 63-8{ 582| 5280 503
183 | 172|163 | 155 | 148 | 141 | 12806 1164
150|143 [135] 129 [ 122§ 112| 10126 964
121 | 114|108 103 930/ 84-6] 7689 769

Above loads based on Extreme Fibre Stress 8 Tons(sq. in.




70 FLEMING BROS.

COMPOUND GIRDERS—
Safe Distributed Loads in Tons

b o

x— R e SPANS

8 tons/sq. in. 'T:t
mﬁa lbs. |24 | 26 [ 28 | 30 | 32
18x6x55 (20 13| 374-5 | I51 | 139|129 (121|113
I8x6=x55 |(20x 1 | 3065 | 1i8| 109|101 | 94-8) 88-7
18x6x55 20§ | 2385 |86-2|79-6|73-9 69-0f 647
16x8x75 [26x2 | 5865 170
16x8x75 [26x |1 4985 172 | 160 | 149 | 140
16x8x75 |26% 1 | 4070 | 148 | 136 | 127 | 11B| 111
16%6x50 (20 13| 3595 | 131|120 | 112|104 | 97-9
16 x6x50 [20% | | 291-5 | 101 | 93-6|87-0, B1-2{ 76:1
16x6x50 (20x % | 223-5 | 73-0| 67-4| 62-6| 58-4] 54-8)
I5%6x45 (20 13| 344-5 | 119 | /10 | 102 | 95-0| 89-1
I5x6x45 (201 | 2765 |91-4 84-3|78:3| 73:1| 685
ISx6x45 20«1 | 208-5 | 646 596 55-4| 51-7| 48-4
14%x8x70 |26 I} 4835 147 (137 | 127 | 119
14x8x70 |26 1 | 3950 | 125|116 | 108 | 100 | 94-1
Rilvets

For notes relating to above see page vi.




FLEMING BROS. 71
and Dimensions and Properties
IN FEET Moment | Modulus

of of
Inertia Section

34 (36|38 | 40 | 4| 44| x—x x—x
106 | 101 | 95-3| 90-5| 86-2| 78-4| 7128 679
835|788 747| 71.0] 64-6|58'5| 5322 532
60-9| 57:5| 54-5] 49-0) 44-8 3687 388
160|151 | 143|136} 123 | 12| 10176 1018
132|124 | 118106 | 968 7971 839
104 | 98-5] 88+1| 794 5987 665
92-1/87:0| 82-4| 74-0| 67-8 5580 587
71-6| 67-6] 60-6| 54-5 4109 456
51.5] 45-6| 41-2 2792 328
3.8/ 79-2} 71-0) 63-9 4811 534
645|57-1| 515 3495 4l
429 380, 2325 291
112|995/ 898 6094 7n7
833736 4515 564
all § dia.

Above loaiJs based on Extreme Fibre Stress 8 Tons/sq. in.




-

72 FLEMING BROS.
COMPOUND GIRDERS—

Safe Distributed Loads in Tons

Y
x x il ,8 : SPANS
Bot tons/sq. in.
rnole| tbs, |44 | 16| 18 | 20 | 24
Joist Plate

247495 |14x8 | 1260 |89:4/78:3|69:6| 62:6| 522
247595 |12 5 | 1219 | 88-4|77-4| 688|615/ 51-6
24 %7595 12x3 | 1168 |869|761|67-6] 60-9[507
24x7395 124 | 1117 |852{74+6( 662/ 59.7| 49-9f
24x75x95|10x3 | 1090 |84-4|73-8| 656/ 59-1 49-1|
2257 %75|12x% | 1019 | 650|56:9/506| 455|379
22x7 751224 | 968 |63-9]55:9(49.7/ 447 3?-3|
22x7 »75(12x3 | 917 |62:6|548|48-6| 438|365
227 =75|10x3 | 890 |617|541|480/432|360
2076565124 | 919 |52:5]46:0/40-9|36:8]30:6]
206565 |12x% | 868 |51-6[452|402|36-1]30:1
206565123 | BI7 |50-5|44-3| 39-4| 35:3(29-4
20 61%65(10x3 | 790 |49-9)43-6|38:8| 349|291
186 =55|12x3 | 71-0 |39-0]34:0/303|27-3( 227
1826 x55/10x1 | 73-4 |39:3134-4130-6/275 229

For notes relating to above see page x.




FLEMING BROS. 73

Plate top flange only
and Dimensions and Properties

Moduli

IN FEET IMNet: of Section
emi T

28 | 32| 36| 40 | 44 | 48 | x—x Top
Min. |Flange

447|39-1| 348 31-4| 285|262 3419 | 2349 | 228
442| 38.7) 34-4| 31:0[28-1|258| 3294 [232:1 | 177
43:5| 38:0| 338 30-4[27.7| 254 3140 |2282 | 149
27| 37:333.1| 298| 272| 248 2976 | 2241 | 12:1
423) 36:9| 328) 29-6| 269| 24-6| 2885 |2217 | 99
32:5|28-5|255:3| 22.8(207[ 19-0| 2300 [ 1707 | 165
31-9| 28.0| 248 22.4[20.3] 18:6| 2181 | 1677 | 137
313|274 244 22.0[ 20.0| 182| 2052 | 164-1 | 108
308 27-0| 240| 21-6| 19-7] 18:0| 1980 |162:1 | B84
263|23:0 205 18-4] 167| 15:4] 1729 | 1379 | 1611
258/ 22:6| 20-1) 18-1] 16-4| 150 1636 | 1355 | 132
252|22:1| 197) 17-7] 16-1] 142 1533 | 132:6 | 104
24.9| 21-8| 19-4 uhsi-olu-? 1475 1310 | 79
19-5( 17-0] 15-0| 13-7] 12-0] 10-1] 1094 102-4 | 100
19:6 17201530 1370 123 103] 1113 | 1031 | 94

Above loads based on Extreme Fibre Stress 8 Tons/sq. in.




74 FLEMING BROS.

COMPOUND GIRDIERS—

Safe Distributed Loads in Tons

Weight

» L u:_"; tons/sq. in. SPANS
— Flare s, | 14| 16| 18|20 | 22
Jolst Plate

186 x55(10%3 | 688 |30:4|33-6 30-0) 26:9] 245
1856 55| 9.3 | 675 |36:2] 334|297 267] 243
1656 x50|12=3 | 660 |322282]251|22:6| 204
1676 «5010x3 | 684 |325|285 253228207
166 »50|10x2 | 635 |30-927-9248(22:3| 202
16x6 x50| 9x3 | 625 |31-627-7|24-6|22:1| 2011
ISx6 %45|12x3 | 610 |27:5| 241|214 193] 175
1556 «45(10x4 | 634 278243 216 194 17|
15%6 x45(10x3 | 585 |273]23:8212]191|173]
15x6 x45(9x3 | 575 |27.0(23-6/21-0 189172
I5%5 x42| 9x8 | 62-1 |252|22:0| 19-6] 17-6| 16:0|
15x5 x42| 9x3 | 583 |246 215 19:1]17:2| 157]
1525 x42| 9% | 545 [240[21:0 187 168] 153]
14x55x40 (10§ [ €23 [236 206 18:3] 165] 150
14x5;%40[10x3 | 580 |23-112020 180/ 162 147]

For notes relating to above see page x.




FLEMING BROS. 75
Plate top flange only
and Dimensions and Properties
Moduli

IN FEET 'MNGI:I: of Section
of Axis | Axis
Inertia | x—x | y—y
24 | 26|28 | 30 |32 | 36 | x—x Top
Min. |Flange
22-4| 20-7( 19-2| 17-9| 16:8| 15-0| 1051 101-i 7:5
22:3| 20-5| 19-1| 17-8| 16:7| 14-8| 1028 | 1004 | &4
18:6| 17-3| 16-1| 15-0| 14-1| 12-5] B8I7 848 | 10-0
19-0 17-5| 16-3| 15-2| 14-2| 12:7| 831 854 | 93
18:6| 17-1| 15-9| 14-8) 13-9| 12:5] 783 B37| 74
18-4| 17-0| 15-8( 14-7| 13-8 12:3] 765 831 63
16-0| 14-8) 13-7| 12:8| 12:0| 10-7| é65 724 | 98
16-2| 15-0| 13-9| 13-0| 12:1| 10-8] 678 729 | 91
159 14-7| 13-6| 12-7| 12:0}10-5| 638 76| 72
15-7| 14-5) 13-5| 12:6| 1 1-B] 10-2| 622 71-0 61
14-7) 13-6) 126/ 11-8| 11-0] 9-B] 637 661 88

JEiei e BEEE ] I .
14-4| 13-3| 12:3| 11-5 |o-a|ﬂ 598 646 | 72
140 12-9| 120/ 11-2| 10-5§ 9-2] 557 630 | 56
13:8| 12:7| 11-8) 11-0| 10-3] 92| 574 61-9 | 106
135 12:5) 116 108l 10-1] 88| 539 607 | 87

Above loads based on Extreme Fibre Stress 8 Tons/sq. in,




76 FLEMING BROS.

COMPOUND GIRDERS—
Safe Distributed Loads in Tons
Y

x x Weight : SPANS
er tons/sq. in.

Y oot
——pioe mbs | 6| 8|10 12|14
Joist Plate

14x5, <40 (10x§ | 537 |52:7| 396 31-7| 26:4) 22:6

13x5 x35(12x§ | 51-0 |43-7|32:7|26-2| 21-8| 18-7

13x5 x35| 9«4 | 513 |440)33-0263|21-9 188

13x5 %35| 9x§ 47-5 | 42-7| 32-0) 25-7| 21-4| |B-4
12%5 x32|12-3 | 480 |37-0/27:922:3] 18:6| 159
12x5 %32 (10=2 | 454 [367]27-3{219) 181|155

12%5 x32| 9x3 | 445 |364/27:3)21.9] 182|156
104325 (103 | 385 |246| 185|148 123[105
1043225 | 922 | 375 |244|183[146/122] 104
9x4 =x21 |[I0x3 345 |186| 139 11-1| 93] 80
94 x21| 9x3 | 335 |14 138110 92| 78
Bx5 <28(10+3 | 415 |22:4] 168] 134/ 112 96
8+5 »28| 9x1 | 405 |222| 166133 11-1] 95

All Rivets 3 dia. fof
4" pitchon pages 72to 73

For notes relating to above see page x.

g | e




FLEMING BROS. 77
Plate top flange only
and Dimensions and Properties
rlsoduli
Nett of Section
IN FEET Moment
of Axis | Aostis
Inertia | x—x | y—-y
1618|2022 (24|28 x—x Top
Min. |Flange
198 17-6| 15-8| 144/ 132/ 11-3] s03 | 593 | &7
16:2| 145 13-0/ 119/ 109| 93] 408 | 492 | 9-4
16:4| 14:6 13-1| 12:0{ 11-0| 94| 408 | 493 | 72
16-1| 14-3} 12:9| 11-7]| 10-7| 92| 378 482 | 56
13:9| 12:4| 11-0{ 10-0| 90| 79| 325 419 | 93
137 1220 11| 101) 92| 79| 310 | 413 | 66
_IS-? 12:2] TEI@ 99| 91| 78] 302 410 | 55
92| 82| 74 67| 621 49| 181 278 | 64
91| 81| 7-3| 66| 61| 47| 176 | 276 | 53
69| 62| 55 50| 4¢] 35| 128 | 210 | 64
69| 60| 55| 49| 46 34| 124 | 208 | 52
B84 7-4) 67] 57| 48 129 252 | 67
83| 7-4| 661 55 46 126 25:0°1 55
Girders, pages 72 to 77
and 6" pitch pages 74 to 77

Above loads based on Extreme Fibre Stress 8 Tons/sq. in.




78 FLEMING BROS.

CHANNELS—Safe Distributed Loads
xEx W 8 SPANS

foor | tons/sq.in.

Stomsgin | 00 Ty Tie[18 [0 |2
T 5128 ﬁﬁﬁi 198(17:8| 162
174 YY) };3 g; 133 182[163[148
15x4 e 'ﬁg :?:: |;-_:,: 15-1[13:6[123
124 %37 ?33 };g |;::. 137 124[ 112
By %90 :g‘é |§§ |::2 1Z3|11-1] 100
a4 3318 :?:g |;_~; |§:g n2[1o1| 93
12x4 1663 :?g Ig:l: l}i 108] 97| 88
124 TR L L L B TR
1234 3045 |§:§ i;:g 96| 85| 77| 70
12234 2637 |}[:? |2;£|. 88| 78| 70| 64
134 052 |%: |g-; 92| 82| 74| 67

*1x3 2982 I}g |3:.;. 90| 80| 72| 66
Hx3 2678 'i; 33 86| 76| 68| 61

*10x4 wes |- L3 SR>
10x34 2854 |g: :5 79| 70| 63|52

The lower figures in italics are safe loads for beams not tied later-

ally, L.e. where I[b exceeds 20 For general notes see page vi,




FLEMING BROS.

79

in Tons and Dimensions and Properties

e | 2o ioe
£2 | 83

24262832 ] 34| Web [Flange| =, | =
148[137]12:7|11-2|10-5] -60 ‘68 5693 66-98
13-6[126]11-6|10-2] 9-6] -48 68 520-2 61-20
11-3]10-4| 9-7) 79| 7-0] -53 62 g STfSJ
103] 95| 88| 72| 64| 4l 61 | 3492 | 4655
9-2| 85] 73| 56| 50| -53 62 270-7 41-64
84| 77| 67| 51| 46] 40 62 2468 3798
81| 69| 59| 46| 40| -53 -60 2188 3647
7-4| 63] 54| 42| 3.7| 40 60 200-1 3335
64| 54| 47| 36| 32| -48 -50 174-1 2902 |
59| 50| 43| 33| 29| 38 | 50 | 1597 | 2662 |
48| 42| 32| 28| -48 -58 152-9 1781
S5[ 47| 40| 31| 27| 48 | -58 | 1486 | 2702 |
52| 44| 39| 30| 26| 38 | 56 | 1419 | 2580 |
3126 22| 17| 15| 31 | 31 | 626 [ 165
44| 38| 33| 25| 22| 48 | 56 | 1195 | 2390 |

All above loads based on Extreme Fibee Stress 8 Tons/sq. in.




80 FLEMING BROS.

CHANNELS—Safe Distributed Loads

[

Weight

8

e SPANS

o tons/sq. in.
Smn:ji::'.lln. in Ibs. 617189 wln
o | e [l ol
o N s R
o | ow [ S
w3 | me 74150114l 9a 77| 53
v | o [l
2 T i B
T I U A By
9x3 746 |1351'50] 71| 57| 4| 29
TR BN B
N T 5 S
ox3 | 1ess [155] 33[ Gl 53 43| 29
8:3 159 |'935| 75| so| 48| 39 24
I T R A
7 | e [1051 53] Fol 58| 4a| 52
Z M B
The lower figures in italics are safe loads for beams not tied later-

ally, I.e. where |/b exceeds 20. For general notes see page vi.




FLEMING BROS.

inTons and Dimensions and Properties

IN T oo | 28| 28
14116 18|20 (22| Web |Flange | .~ . i
83| 73| 64| 58| 48| 36 | 56 [1095 | 2190
::: 58| 51| 46| 38| 38 | 45 | 877 | 1753
62| 55| 48| 44| 36| 32 | 45 | 827 | 1653 |
75| 66| 58] 47| 39| 45 | 54 | 893 | 1984
i% G3[ 56| 45 37 36 | 54 | &1 | 18%
69| 61| 54| 44| 36| 34 | 54 | 826 1836 |
g‘# 49 44| 35| 29| 38 | 44 | 674 | 1497
52| 48[ 42 33[ 29[ 30 | 4 | @5 [ 1389
62| 54| 42| 34| 29| 43 | 52 | 53 | 1632
i‘? svoJH 35| 32| 27| 32 | 52 | 606 | 1514
i‘v: 4233 27 22| 38 | 44 | s10 | 1278
44| 38| 30| 24| 21| 28 | 44 | 467 | 1148
45| 37| 29| 24| 20| 38 | 50 | 452 | 1289
ig 35| 78| 23| 19| 30 | 50 | 428 | 1224
lli%‘:w 20| 19| 16| 38 | 42 | 362 | 1034

All abovst loads based on Extreme Fibre Stress 8 Tons/sq. In.




82 FLEMING BROS.

CHANNELS—Safe Distributed Loads

8

“E“ . SPANS
!2" tons/sq. in.
l:.;:;:::;'_ln. In Ibs. W < P S %
ra | wn [mmlalilals
GO I B 4
T T B B
sx2 | we |50l o5l 73l S5l 4] 57
s | vest |8 o5l 77l S8l 55l 5s
ex2 | ve [551750 61l 38l Sal 3]
CEER I B4 B
sou | e |8 ol 371 20l 22l b
T W R
I MR
L I 1 v B
*3fx2 675 ;: ?a :; |93 L} 57
*3 =l 527 :: g Is; 87| 66| 53
R sl :.; 'Ia? Isi B4 64| 50
Il 460 ::g L? i‘gi 9| 6T| A7

The lower figures in Italics are safe loads for beams not tied later-
ally, i.e. where |[b exceeds 20. For general notes see page vi.




FLEMING BROS.

83

in Tons and Dimensions and Propertiies

s %
Standard os o
IN FEET Thicknesses S —g: S
EZ EIE
| &8
10 11| 12|14 16| web [Fange| = | 2
49| 46| 41| 35] 27| 26 | 42 | 308 136
31| 25| 20
31| 28| 2.6 22| 17| ‘3 | 33 | 05 i85
S| 46| 42| 32| 24| 28 | 48 | 289 63
38| 311 2.5) 17
48] 43] 40] 29| 22| 43 | 48 | 272 1106
30| 2.4] 19 =
46| 42| 38| 28| 21| 38 | 48 | 263 76
29| 23] 18
39| 36| 33| 24| 18| 31 | 3@ | 124 iz
24| 20| 16 .
T| 34 31| 23 17| 25 | 38 | 213 o9 |
23] 1.9] 1.5 .
%-g 2] 15| 14| 1:0] 31 | 38 | 125 500
25| Zo| 17| 13| 99| 25 | 38 | 119 w76
12
1 95| 80| 59| 45| 30 | 3 54 69 |
10| 90| -76| 56| 43| 24 | 31 5 153 |
75| 65| 55| 40| 31| 25 | 31 37 1
3| 35| 30| 22| 7| 25 | 3 20 13
41| 34| 28| 21| -16] 25 | 28 9 29
(38| 32| 27| 20| 15| 20 | 28 8 i

All above loads based on Extreme Fibre Stress 8 Tons|sq. In.




FLEMING BROS.

84
JOISTS—Safe Distributed Loads in
X——x Area 10 SPANS
- tons/sq. In.
10 tons/sq. In. ins.
— 2| f16|1s]w|n
2474100 | 2940 aatel g’ g
v W T 9] 78-0( 70-4| 640
e BhgaELa
e e
20x7§x89 219 61-2|49.5(41-2|33:5
0x6x65 | 1912 R e b b
= Jeslenieabinlisles
18x8 =80 23.53 .0|54.344.7 %%l;
18x7 75 | n0 Al pw e i oo
18x6 x55 1618 3 ﬁf f:}}}%
1628 x75 | 2206 : “gj -3 ki3
16x6 x62 1821 113781336 2%‘%
3127.6|21.51 169129
16x6 x50 1471 ?gg}nﬁi
: 9]280(254
*I5x6 =59 17:35 ;i sg {,g 15'; 19
B 1B 2 b PIBANEE]
15x6 x45 1324 2liealisslial's3
155 x4 | 1236 P 4
The lower in italics are safa loads for beams not tied later-
ally, Le 1/b exceeds 20. The zig-zag line indicates the




FLEMING BROS. &85

Tons and Dimensions and Properties

K k]

IN FEET . 55
£5 | 33
ff Em

24|26 |28 32|36 |40 |44 48| |

612|567 526|461 | 41-0]35-4|29-1|24-5| 2655 | 2210

36:1129.51237

(58°6[54-1(50- 1 |43-9 (389|337 (278|233 2533 | 2001

612811225

422(39:0(36-2[319[276| 223|185 155| 1€77 | 1524 |

22.4]17.9/13-8

465|43.0(39-7 347|275 (223|184 155| 1673 | 1673

27-4(22.4] 17-9] °

5[29-1|25-5|20-1 [163 135 [11-4| 1226 | ViZ8
34 1[269 (214 172|142|120] 1292 | 1436 |
17-4411-4
i 30-4[239[190(153[127[107| 1151 | 1279
116
92 2f17s[138] 112 93 7-3‘1 842 935 1
126:5|20-3| 160| 130|107 | 90| 974 | 1217
14:9] 96| *
197|151 [11-9| 97| 80| 67| 725 | 906
16:8|129|102| 82| 68| 57| 6I8 773
< 17-0[13-1| 104 84 69] 5 629 _T‘l
182[155(13-3103| 81| 66| 54| 46 2 656 |
8l13511°6| 89| 70| 57| 47| 40| 428 [12]

are reduced to

ratio of 10 di of 19:15: The loads to right of this line
Lo epui:‘:cdeﬁawnn within | of the span
Forgmm!mmmmcm
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FLEMING BROS.

JOISTS—Safe Distributed Loads in

oI

*;’:‘ SPANS

10 tons/sq, In. -,:‘:: —
Section |7 18|10 12
14x8 x70 | 2089 ot
axe x57_| 1678 |102] 5]
14%6 x46 1359 e
oL L B HiH
13x5 =35 | 1030 |5} - E;
128 x65 | 1902 Ao
126 x54 | 1589 :?_4_ esit]
1256 x44 1300 704 3] g{
*12x5 x39 1147 ;Ej ke
12x5 %32 9:45 3’,3__ : ?_‘s‘
*12x5 «30 P o
*I0=<8 =70 20-60 4 '-gi—
10%8 x55 1618 SEH
*10x6 x42 12:35 ?ﬁjﬁf

The lower figures in italics are safe loads for beams not tied later-
ally, Le. where ||b exceeds 20. The zig-zag line indicates the




FLEMING BROS. @87

Tons and Dimensions and Properties

IN FEET 51

it

305/260(220(19-1| 7056 | 1008
O[195] 166 14-4] 5333 762
190 IS-; 13:7{120] 4426 632

15 s4|T4-0[119[103] 3771 539

{151

18116 3104 89| 77| 2835 | 438
45107 7-
15-1 3g-s 24181154133 @7 | si3
Ei 308|25. 17:5] 147|121 _g-a

26025 164 139[11-9]102] 3758 | 626 |
_E-4 190 0] 66

11219 -B[T1-7[100] 66| 3168 | 528
HoetisT 357 a5
: 4| I ST 2] 71| 2609 5
#- e,
17-5[153 6 82| 70| 60} 2211 WT‘
12:3] 9
164143

- $T] 77| 65| S€[ 2069 345

7z 152[128 m: :: 3449 | &0
g-z# 204|179 148 124]102| 8-
41240(18° 27 i‘o'.r‘;-a 79| 2887 | S17
9121 -0)124]104] 85| 7.0
17-6[139]11-3] 93] 78] 67| 58] 2115 | 423
164|128} 100| 79| 60| 45

ratio of span to depth of 19:15. The loads to right of this line
are r:dlrmd'wknp the deflection within | of the span.

For general notes see page vi.

[J




88 FLEMING BROS.

JOISTS—Safe Distributed Loads in

10

Area SPANS
n | tons/sq. in.
10 tons/sq. in. -

Section 4|s]|el7]8]9
LA e
390 51343121 5]

LAl s 39-0|32627-9|24:3|20.6
10% 44 %25 735 272133203 180]
& 326|27-2|23.3|19.7 | 164
*9.7 x58 17:06 560|486 |42:6(37.8|
i 56.0]48642:637.8
9x7 x50 1471 g:-;_us
94 %2l o18 |299(240(200(172 |5-om|3-;
o S 299(240|200) 1691137 | 112
*Bx8 %38 113 ;:3 21': :::
8x6 x35 10-30 ;ig g: };},‘ 1I:§
8x5 %28 828 5124912131 16711651
2l 29.8|24-9|21-3| 187|159
Bx4 x18 530 [232|185[i53|13-2[TI-6[10-3
e 2 {sz 153]129 106 88
18- 125[10-8[ 93| B4

Tud =16 475 ”,; 150}125| 106 gg ;-i'
2[138[115] 99| 85 76
2 aph 1 14 1721138114 90l 711 58

3[19:4[162(13-8[T20]1

-f,'xs =25 737 %‘_._3_: 4] 14:2] ng rg»a m;

93[154]127]109] 9-6] &

g 58 193] 15.4] 127|109 93] 79

The lower figures in italics are safe loads for beams not tied later-
ally, i.e. where I/b exceeds 20. The zig-zag liné indicates the




FLEMING BROS. 89

Tons and Dimensions and Properties
s %

IN FEET Eﬁ 35
L
=

021416 8|20 2| =

274|228/ 196|17-1]13-5|109| 90| 2048 a0

2741207 16-1]12:5) 9.7] 7:6] 58] LY

196 162[ 139 122] 96 78] &5 1462 M1

17:8]13:1| 97| 72] 53| 37

163[136[T11-6[102] 80| 65 54| 1223 245

ﬁz 1] 7-2 T%

[ 243 A 123|101 1255 510
1 f,g-l 179114:3]11-6] 9-5
T[T 138[TI-1| 92| 2081 %3

308|253/201]162|129]10:5| 85

[121]100] 85| 68] 53| 43| 36] @Il 180

94| 65| 44] 28] .

sl sel 7 s3]

- 43(11-0| 86| 70| 5

2[158|126[ 95| 76| 61| 51| 1151 08 |

19-2| 14-4]11-2] 88 69| 53| 41

[48[124] 98] 74| 59| 48| 4 7 14

- 75| 55| 41| 29

J‘H‘- ‘8] 59 46| 37| 30| 25| 556 39

721 5] 35| 22

76| 58| 43 3; 26| 21| 17| 395 i3

9] 41| 28] 1

69| 53| 39 30| T4 19| 16| 359 [ =

2] 30| 19

3| 65| 48| 36| 29| 23| 19 437 46

88| 65| 48| 36| 26| 19

74 52) 38] 29] 23| 19| 15| 347 e

6] 48] 34| 24| 16

ratio of span to depth of 19-15. mquunm

are reduced to keep the deflection within I/ of the span,

For general notes see page vi.
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FLEMING BROS.

JOISTS—Safe Distributed Loads in

I

I 0 SPANS

Area
;: tons/sq. in.
10 tons/sq. in. e
i s w]x]ls|®]e
156 11:6| 94| 77| 67 58
6 %3 =iz 35 |i5elins 4170l 58l 43
22[166|T34[T12| 95| &
5 x43x20 588 122.2|166)13.4]112] 95| 8.
. e s |202[1s2[121101] 86 76
x4fx 20.2|15-2|12:1|101] 84| 7.4
11| 92| 73| 60| 53] 45
5 %3 xil 32 121) 92| 73| 55| 44] 33
97| 72| 59| 49| 42| 36
*5 x2fx9 265 | 97| 7.2| 54| 40| 29| 2
G2 48[ 38 3 1] 26] 22
axigxes | 19 | o)l 4ol 26] 17] o9
66| 45| 40| 32| 29| 22
*4x2 x7 206 | 6| 45| 31| 240 1. 2
86| 65| 52| 43[ 331 26
4 x3 xI0 294 | g6l 65 52| 39] 31| 24
84] 62] 51| 41| 32| 25
*4 3 x95 | 27 | g4f 62| 54| 37| 30| 23
40| 32| 24| 20| 16| 12
4 x13xS 47 | 40| 270 17| 11| &7
: 56| 42 53] 22| 17| 13
3x3 %85 | 22 |54 4] 33] 22| 7] 13
24] 18] 1-4] 99| 74| 57
3 1y x4 A 5l 5 B A

* Sections marked thus are old

The lower figurés in italics are safe loads for beams not tied fater-
ally, i.e. where I[b exceeds 20. The zig-zag line indicates the




FLEMING BROS. 9]

Tons and Dimensions and Properties

5 5

IN FEET g2 28
§2 28
= =7

f1o|n|r|mfis)] -—

52| 44| 38| 31| 27| 23| 20| 210 70

4] 2.6] 2.0 1.5

66| 53| 44| 37| 32| 27| 24| 250 100

66| 53| 44| 37| 32| 27| 24

60| 49| 40| 34| 29| 25| 22| 227 91

&0| 49| 40| 34| 29| 2.5| 22

36( 29| 24| 20| 17| 1.5/ 13| 137 55

26| 21| 1-6] 12

}-: ﬁ 19 1.6 1-4| 12| 10| 109 44

18| 14| 12| 99| 85| 73| 64 &7 18

17| 14| 12| 98| 83| 72| 63 66 29

20| 17| 14| 12| 99| 85| 74 78 39

1-9) 15| 1-1] -83] °

20| 16| I3[ 11| 95| 82 70 75 38

| 18] 14| 11| 79 ol

97| 79| 65| 55| 47| ~40] 35 37 8

10| 81| -67| 56| 48| -41| -36 38 15

1-0] -80) 70| -53

-45| 36| -30| 25| 22| 19| ‘16 17 (]

British Standard and Special Sections.

ratio of span to depth of 19-15. The loads to rliht of this line
are reduced to keep the deflection within /325
& notes see page vi.

of the span.




92 FLEMING BROS.

CHANNELS—Safe Distributed Loads

Weigh A
xfx | were | am | ]O g
. foot Square | tons/sq. in.
10 tons/sq. in.|  in Ibs. inches
Section 1012 14|16
447(37-1(31-8/28-0
1 x4 51-28 1508 |33915%.1|16.5| 10:6
- ; 409(340(292[255
1754 4434 13:04 aisl22t is'z 31
- . i 0]28-4[244 (21"
1544 4249 12:50 §-%%{§'3 27| g
x - ¥ 1194
15%4 36:37 10-70 242liealiis| 74
: . ; 277232 199[ 174
13x4 3892 1145 216 -is_, 1.3 e
7 z 4[212[179[158
FOPR v e
R T e L
: . ) o -8
124 313 921 ralizol 83l 2
[162[13:8[120
1234 3045 8:96 1311 34] 52
178]147[12:6T10
1234 2637 776 |15 sl 8
7 . 186|155 (13:2(TT5
R B 114 18
*I1x34 2982 877 izl sol ol
3|14 210"
1 x34 2678 7-88 irs| 76| 45
10| 91| 79| 69
*10x4 18:86 5585  |'sgl 5ol w1l 5
16:0[13-3[TI-4] 99
1034 2854 83 ool 71 es

ally, i.e. where I/b

The lower figures in italics are safe loads for beams not tied later-
exceeds 20. Loads to right of zig-zag line




FLEMING BROS. 93

in Tons and Dimensions and Properties

] k-]
IN FEET ES 585

52 | 33
1820|2224 26|28 30 ::'--u X=X
249(22:3|202| 187 | 172| 15:5[13-3] 5693 6698
22-5(205[18:6|17-0[15-6] 14-1| 12-4] 5202 6120
19:0[17-0[153[141[12:0| 105| 9-1| 3828 5105 |
17:3[155[14-1[129]11-0] 96| 83| 3491 455 |
154|139[120[100| 85| 7-4| 64| 2707 al-64
140[127|108| 92| 78| 67| 59| 2468 3798 |
136[116| 97| 81| 69| 60| 52| 2188 3647 |
124[106| €8] 74| 63| 54| 47| 2001 335
107] 92| 76| 64| 55| 47| 41| 1741 902 |
98| 86| 70| 59| 50| 43| 3.8 1597 2662
100 81| 67| 57| 48| 42| 36| 1529 2781
98| 79| 66| 55| 47| 40| 35| 1486 70 |
93| 75| 63| 53| 45| 39 34| 1419 2580 |
54| 44| 36| 31| 26| 22| 20| @26 1652
79| 63| 53| 44| 3.8] 33] 28] 1195 890

are reduced to keep the deflection within |/325th of the span.
For general notes see page vi.




94 FLEMING BROS.

CHANNELS—Safe Distributed Loads

X % Well‘;ll( Alrnn Io SPANS
eI Lnol?:;. ?::;: tonsfsq. in.
R s{e[7]s
oo | | oo [ailmles
10%3 2133 o et
103 1928 567 %g bidn [
v | ma | w [dseoAies
o [ | on [N
oy | za | ¢ PEIRHESTS
9:3 1991 o [eolieqliial oo
9x3 17-46 s |12 :‘ijf e e
ey [ mw | e [HEIAITSIE
834 2021 se4 " PEIPSITRES
Bx] 18-68 545 g‘g?ﬁﬁ
8x3 159 v [133 ﬁ%ﬁf; 73
7x34 20.18 s 171 }:g :}g 'g:; b
7.3 | 188 o 3 e
[ wa | s [

The lower figures in italics are safe loads for beams not tied later-
ally, ie. where I/b exceeds 20.

Loads to right of zig-zag line




FLEMING BROS. 95

in Tons and Dimensions and Properties

s k]
IN FEET gd 55
Eg =‘§
= | 2
||| B|20]| ,x ke
162| 14-6| 122 105| 9.1] 72| 58] 1095 2190
12:3] 99| 65| 40
130[11-6] 98] 83| 73| 57| 46 g 1753
.5 65| 37
22| TI-1| 91| 78| 69| 54| 44| 827 1653
79| 62| 35
T46[133[11-0 74| 58 3 98 |
11| 90| 58
140 12:6]10°5| 70| 56| 45| 851 1890
10:4] 86| 56| 34
(136[T23[T02| 87| 66| 54| 44| 626 1836
3| 84| 54| 33
11| 99 B3| 71| 56| 44| 36| 674 1497
:2| 55| 32
_; ;: ;; 66| 52| 41| 33| 615 1389
12-1|To8] 90 7-1| 54 43| 35| 653 1632
92| 7:3| 48] 3
Tr2(To | 84| 5| 50| 40| 32| @06 1514
85| 69| 45] 27
94| 86| 70| 55| 42| 34| 27| Si0 1275
é1) 48] 27
gﬁuﬁlu 31| 25| %7 1168
96| 85] 66| 49| 38| 30| 24| 452 298
7:3] 5 2.3
91| 2] 63| 46| 36| 28] 23| 428 1224
69| 56) 36| 2.2
76| 69] 53| 39| 30| 24| 19| 362 1034
49| 39| 22




96 FLEMING BROS.

CHANNELS—Safe Distributed Loads

x X W:ght Air:a IO SPANS
foot Square: | Tons/sq. in.
110 tons/sq. in] in Ibs. inches

e 3[4]s]e
743 1422 Ll 1 el s
13:0] 98 78] 65
XY 75 286 1i30| 92| &4 4
304[ 161 |12:8]10-7
6 <3 1648 45 |37 1|26 0

[202( 15 1[12:0[1
P 17.53 516 salisili20] 52
+6|117) 96
6 =3 1651 48 ligs|isli1-7] 87
6 %3 13:64 01 sl ool 7s
‘:iﬂ{é 9:5| 78
6 x3 12:41 365 salirs] o] 71
GO ITEVINS TN 1 B
106 78] 63| 52
5«2y 1022 301 o4l 73| 571 4

9] 44

452 791 233 ool tol 37k 20
4 x2 709 20 | el
, 47| 35| 29[ =
3«2 675 199|471 "
3 xly 527 1-55 ’fl i B |
3 xly 511 1so | A% 2| Le -IE-I!
3 xly 460 vis | 4 [REeyEo] 49

The lower figures in italics are safe boads for beams not tied later-
ally, Le. where Ijb exceeds 20, Loads to right of zig-zag line




FLEMING BROS. 97

in Tons and Dimensions and Properties

‘3'! ‘E:
IN FEET St 22
5E 2
= =
7|8 |9 fw|u|r|E4] ., ==
90| 7-8| 69| 63| 56] 48| 35| 328 936
7:5| 58| 45| 35| 2.6] 20
56| 49| 44| 39| 35| 3-0| 26| 205 585
32| 22
92[ 80| 7.2[ 61] 50| 43| 31| 289 963
84| 67| 55| 44| 36| 28| 17
86| 76| 67| 58| 47| 40| 30| 272 906
7-1| 56| 44| 34| 26| 19
84] 73] 64] 56| 46| 39| 29| 263 876
70| 54| 4.2} 33| 25| |9 :
70] 62| 55| 47| 39| 33| 24| 224 745
58| 4-6] 36] 28] 21| 16 =gi-la) o
67| 59| 52| 45] 37 213 709
56| 44 34| 27| 20
48[ 41 32| 26] 22 125 5.00
34| 24] 1-8] 1-3
44|39 x1| 25| 2] 18| 3] 119 aTs
223l 17} 12
23| 17| 14| 12] 95| 80| 59| 54 269
1-3| -85
22[ 16| 13| 11| 90| 76| 56| 51 253
1:3] -8l
6] 12| 97| 79| 65| 55| 40| 37 212
1:1] -67
-87| 67| 53| 43| 35| -30| 22| 20 33
4| “63| 50| 41| -34| 28| 20 E] 129
79| 60 47| -38| 32| 27| 20 1@ TET]

are reduced to keep the deflection within |/325th of the span.
For general notes see page vi.

B



98 FLEMING BROS.

COMPOUND GIRDERS—

Safe Distributed Loads in Tons

=
o ié I,o SPANS
= 2.5 | tons/sq.in.
10 tons/sq. in. e
Flange | 38 | 24 | 26 | 28 | 30
Jolst Plates
24757100 12%2 |2670| Riv|ets | dia.| 157
2474 100| 12 1} | 2260 148 [ 138128
24x75%100| 12=1 | 1855 | 125 | 116 | 108 100
2473 100| 12=2 | 1650 108 | 992 |922/868
2473100 1255 | 1550 | 989 | 91-3 848792
2475100 12x% | 1445 | 902 | 833 |77:0{722]
24744100 12%3 | 1343 | 81-8 | 756 | 700/ 656
247395 | 122 | 2618 Rivelts 3dia. | 155
2447395 | 12212 | 2210 ~ |i3s|ns
24x74%95 | 121 | 1802 | 122 | 113 | 105|982
247495 | 12x3 | 1700 114 | 105 [97-6/912
247395 | 1223 | 1598 | 105 | 972 | 902! 842
24574295 | 1258 | 1496 | 965 | 890 826772
24:75%95 | 1252 | 1395 |87-8 | 810 |752/702]
247495 | 122 | 129217901730 |67-6/632

The above loads are based on a safe working stress of
10 tons per square inch. Loads to right of zig-zag line




FLEMING BROS. 99

and Dimensions and Properties

IN FEET ‘E% Saction
_ e
3|36 | 40| s @] 52 |E |Girder] Pare

X—x Breadth
148 | 131 | 118 | 107] 914 | 780 [9891) 7065 | 454
121 | 107 | 963 86:0] 72:0 | 616 [7799] 5777 | 362
939|834 75-1] 47| 543 5857| 4505 | 24-1
807|71-7| 645 54-6| 456 4940 3874 | 180
742|659|593| 496 417|  |4495| 3560 | 150
677(602| 542|448 376 | |4058] 3246 | 120
oi-4546[487| 402 338  [3646| 2946 | 90
145 | 129 | 116 | 105 | 905 | 77-3 [o783| 6988 | 484
118 | 105 | 949[648| 712 7691| 5697 | 362
n2(s18 738633 532 |  |s745| 4422 | 241
855|760 os»4|ss-3 0|  |[s2se{ 4106 | 210
788701632532 448 |  |4832| 3190 | 180
723\ 643| 578|485 406 | |4397| 3475 | 150
658|50'5| 526|435 366 | |a9sof 3160 | 120
592/ 52.8] 469 38:8) 326 3520| 2845 | 90

are reduced to keep the deflection within |/325th of the
span. For General Notes see page vi.
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FLEMING BROS,

COMPOUND GIRDERS—
Safe Distributed Loads in Tons

x

10

54
;i consjiq:inc TADNNS
10 tons/sq. in. %“6
Flange | 22 | 24 | 26 | 28 | 30
Joist Plates

22x7 =75 | 12x2 2418 Rivlets §7| dia
27 »75 | 1213 | 2214 [z
22x7 =75 | 12x 1% | 201-0 108
227 =75 | 12=1 | 1603 | 102 | 947 |87-9/82:0
2257 <75 | 12%2 | 1398 | 863 | 797 |740/69:0
22x7 %75 | 12x3 | 1296|782 |72:0 |67-0{62:5
22x7 =75 | 12x% | 1195|701 | 647 601|561
22+7 %75 | 12x3 | 1092 | 61-9 | 57-1 | 532|495
20-73%89 | 12x2 | 2560 | Rivjets 3’| dia. | 128
2073289 | 12 1% | 2150 19 | 110] 103
207189 | 12x1 | 1745 | 99-6 | 92.0 | 854797
20x75%89 | 12x3 | 1538 | 851 | 785 |729{ 680
20%7:%89 | 12x§ | 1440 77:8 | 718 | 667|622
20x75%89 | 12x% | 1334|706 | 651 |60:5[56-4
2073289 | 12x3 | 1232 633 | 585 | 543507

The above loads are based on a safe working stress of
10 tons per square inch, Loads to right of zig-zag line




FLEMING BROS. 101

and Dimensions and Properties
‘E a| Moduli of
IN FEET E § S:(c:l:n
323436 | 40| a4 | a8 £ Girder| Placa
x—X Breadth

127 109 | 112 | 101 | 869 | 73.0 [7892| 607-1 | 444
114|107 | 102 [91-0] 77:0 | 646 |6974] 5469 | 388
101 | 95-5|90-2{812] 671 | 564 |6093] 4875 | 332
769 74| 68-4] 59:1 48-8 4433 3694 | 2211
64-7| 6()-9| 57-5] 48-7| 40-2 3653| 3109 165
58:6| 55-1| 52:0] 436|361 3274|2818 | 138
52:6| 49:5| 467] 38.7| 32:0 2905|2526 | 110
46:5| 438/ 41-3] 33.9) 280 25412234 | 82
119|112 | 106 91-6/ 757 6876| 5730 | 404
968, 91-1|86-1| 71-3| 589 5348| 4651 | 302
747|70-3|649]52:6] |  |3948| 3588 | 201
E’!'S 60-0§ 542 43.’9 ..... N 3-19; 3064 150
58.3|549)49-1[397] | |2978| 2803 | 125
52v9Fsr-z w9l | | |2ee9]2542| 100
a7sla3el390l | | |a3es|2emi| 76

are reijuced to keap the deflection within 1/325th of the
For General Notes see page vi.

span.
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FLEMING BROS.

COMPOUND GIRDERS—

Safe Distributed Loads in Tons

oW
s g ;i lOﬂ!fg in. SHEG

10 tons/sq. in. -:fg
g = -1 o ] o

20%6L%65 | 10%2 | 2046 Rivlets 3" dia.

206165 | 10%13 | 1876| AT
20761%65 | 1013 | 1706] ~ |ere
206565 | 10%1 | 1366 | 850 | 77-9 |71-9| 668
20%63%65 | 10x2 | 1198719 659|608 565
20761265 | 10xg | 111-5 | 653 | 599 (552|513
206165 | 10x3 | 1028 588|539 498 462
2063765 | 10%3 | 944525480 443412
18-8 280 | 1272 |2468| Rivlewsi”|dia.|
18%8 x80 | 1213 | 2060 980
18.8 %80 | 12x1 | 1652 | 959 [87:9 811753
188 £80 | 1222 | 1448 | 816 | 748 | 690/ 64:1
188 =80 | 12x§ | 1346 | 746 | 68:3 | 63:0/ 585
188 %80 | 12x1 | 1244 | 67-4 | 617 | 57:0/52:9
1878 »80 | 123 | 1142 | 02| 552|510/ 475

The above loads are based on a safe working stress of
10 tons per square inch. Loads to right of zig-zag line




FLEMING BROS. 103

and Dimensions and Properties

16 s| Moduli of
IN FEET s Section
Eg x—x
{ | 1:0_ 1in.
30| 30|34 36| 0 ! 44 Girder| Plate
x—x Breadth
102 | 95-2| 89-6 IH-GI 73:1 | 60-4 |5486| 4572 | 40-4
91-8/ 85-8 B0-B| 76-3] 64-5 | 53-2 |[4847| 412-4 353
818767/ 722| 68-1] 564 | 46.6 |4235| 3682 | 302
62:3| 584/ 55.0[ 50-8| 41-1 3088[ 2808 | 201
527| 49-4| 46:5] 42.0| 340 2552|2374 | 15:0
e X EC N 2 EEO S
43-1|40.4) 376/ 335 2040[ 1943 | 100
384/ 36.0{33:1| 296  |iz93| 1727 | 7
13| 106 | 999|922 747 | 617 |5607| 5097 | 365
91-5| 85.8 798| 71-2| 577 438) 4122 | 272
703| 65.9] 58-4| 52-1 3165( 3165 | 181
59.8| 54.7) 484 2626|2693 | 135
547|493 437 2367|2459 | 113
49-4| 440/ 39.0 2114 2225 | 9.0
44.0 | 38:9{ 345 1866|1991 | 67

are reduiced to keep the deflection within |/325th of the
span. For General Notes see pare vi.




104 FLEMING BROS.

COMPOUND GIRDERS—
Safe Distributed Loads in Tons

Lo,
L e iz I,o SPANS
£E Itonsfsq.in.
10 tons/sq. in. %i
Flange | 22 | 22 | 24 | 26 | 28
Joist Plates
187 =75 12x2 | 2419 | Riviets *| dia.
18x7x75 | 121% | 2011 102|949

18<7x75 | 121 | 1603|916 | 840 |77:5720
18<7x75 | 12223 | 1399 | 772|708 | 653|606

18x7x75 | 122§ | 1297|700 642 | 592|550

18x7x75 | 1224 | 1195 | 629 | 576 | 53:2| 494
18x7:75 | 12x2 | 1093|558 511 | 472|438

18655 | 10x2 | 1935 Rivlets 3°| dia.
18:6x55 | 10x1% | 1595 765

18<6x55 | 10x1 |125:5|731|67.0|618/574

103 | 1168|671 | 615 | 568527

18x6x55 | 10«

I8x6x55 | 10x% 108-3 | 61-0 | 55-9 | 51-6| 47-9

18-6x55 | 10x3 | 995|550 | 504 | 466|433
18x6%55 | 103 | 915 |49-0] 449 |41-5/385

18:6-55 | 10x2 | 829 430|394 |364338

The above loads are based on a safe working stress of
10 tons per square inch. Loads to right of zig-zag line




FLEMING BROS. 105
and Dimensions and Properties
E - Moduli of
IN FEET £ Section
E g A=
w0 |32] 34| 36| @0 | 40 [E oiaer] pca
x—x Breadth
103 | 97-4| 899 728 | 602 [5466| 4969 | 365
88-6| 830|772 s8-9| 560 4187|3988 | 272
72| 63-0|55.8| 497 3025( 3025 | 1811
see|si7|45:8| | |  [2485| 2549 | 135
siaf4s7 416 | 2255 2313 | 113
ﬂ '.1_I|'_j E;: ;9?3' 2077 90
40-936-:0[ 320 1728 184-3 | 67
896 840 79-173-2| 59-3 | 489 [4439| 4035 | 3¢5
714/ 610} 62:3| 55:6) 449  [3378| 3218 | 272
53-6/ 50-2] 44-5{ 397 2412|2412 | 1841
s92]465| 403)360| b1852213 | 158
447|409 362 1964 2015 | 135
40-4] 364|323 1748| 1818 | 113
35:9|32:0/ 283 1539] 1620 | 90
31-6) 278|247 1334 1422 | €7
are reduced to keep the deflection within |/325th of the
span. For General Notes see page vi.

4



T I

106 FLEMING BROS.
COMPOUND GIRDERS—
Safe Distributed Loads in Tons
x—|—x g4 10
;:g tons/sq. Iin. SEANS
10 tons/sq. in. e
Flange | 22 | 18 | 20 |22 | 24
Jolst Plates
16x8x75 | 12x2 | 241-8| Rivjets " dia.
16x8x75 | 1213 | 201-0
16x8x75 | 12x1 160-2 834 Té64
16<Bx75 | 12«3 139-8 778 70“' “‘ll

16x8x75 | 12«5 | 1296|787 | 70-9 | 64-5| 59-0

16875 | 12x3 | 1194|711 | 640 |582{532)

16875 | 12x§ | 1092 63-3| 57-0 |51-B| 47-5

I6x6x62 | 10x2 |200-5| Rivjets 1" dja.| 101

16x6%62 | 10<13 | 1665 97.0 | 88-0| 807

16x6x62 | 10x1 | 1325 814 73-3 | 66-5] 61-1

165662 | 103 | 1238|747 672 |e12f 560

162662 | 10«3 | 1154 684 | 615 |56 5|-3|

16x6x62 | 10x§ | 107-0 GI-S- 55:7 | 50:6| 46-3

16x6x62 | 10x3 98:5 | 554 | 49:9 | 45-2( 414
16x6x62 | 10x3 897 | 490 44-1 | 40-2| 36-6

The above loads are based on a safe working stress of
10 tons per square inch. Loads to right of zig-zag line




FLEMING BROS. 107
and Dimensions and Properties
IN FEET Eg e
E g xX-—X
2|28 |30 |32 34 | 3 £ Girder| Piate
x—x Breadth
107|993 931 827 | 737 [4476| 4476 | 324
925858/ 80-2| 71.3| 632 | 563 |3425| 3605 | 242
706/ 655|587 516 2478|2753 | 16:1
s98|55¢|464 426 |  [os2l2334] 120
545 499] 435 1834|2126 | 100
491]|4a3{387 | 1631| 1918 | 80
43.8]39-1/ 340, | 1432 1710 | 60
92:8] 86-6| 808 75-8) 672 | 600 [3636( 3636 | 324
746) 69-2| 646|576 510  [2763| 2908 | 242
56:3| 52:3] 469 411 1976| 2195 | 161
51.7| 48:0] 42:6{ 37-4 1793 2019 | 140
473 43.9] 383|336 1615| 1855 | 12:0
42:8[392|343 1441( 167:1 | 100
382346302 1273| 1497 | 80
3391300/ 263 1os| 132:3| 60

are reduced to keep the deflection within |/325th of the
span. , For General Notes see page vi.




108 FLEMING BROS.

COMPOUND GIRDERS—
Safe Distributed Loads in Tons

= .
x X 23 Ir0 SPANS
£E tons/sq. in.
10 tons/sq. in. o .
Flange | 28 | 18 | 20 | 22 | 24
Joist Plates

16x6x50 | 10x2 1883 Riviets 1"| dia.

16%6x50 | 10% 14 | 1546

16x6x50 | 10x1 120-6 697 | 63-4/58-1

166x50 | 10=g | 111-8)| 704 | 636 S?J!SSG

164 6x50 | 10x3 |1033| 643|578 n»s|4m|

16+6x50 | 10x§ | 948|578|519 41-1143‘:I

16x6%50 | 10x3 B6:3 | 51-3 | 46-2 | 42-0) 384

16x6x50 | 10x§ 778 | 448 | 40-3 | 36-6{33-6|

ISx<6x45 | 10x2 | 1833 | Riviets §"|dia.

ISx6x45 | 10x 1% | 1493

ISx6x45 | 101 | 1153 634 576 SI-II

I5x6x45 | 10x% 98:3 | 58:0 | 523 | 47.5{ 436

I5<6x45 | 10=§ 898 | 52:0 | 467 | 42:6|38-9

ISx6x45 | 10x§ B1:3| 458 | 41-3 | 376|344

ISx6x45 | 10«3 72:8 | 397 | 35:8 | 32-5/29-8|

The above loads are based on a safe working stress of
10 tons per square inch. Loads to right of zig-zag line




FLEMING BROS. 109

and Dimensions and Properties

Moduli of
Section
x—x

IN FEET

Moment of
Inertia

1-in.
Girder| Plate
X—Xx| Breadth

843786 13-3' 65-3 | 582 (3539 3540 | 324

26 |28 |30 | 32| 34 | 36

71-8| 66-8| 62-3] 55-5| 49-2 | 43-9 |2666| 280-7 | 24-2

53.6[49-7) 445 391 1880{ 2089 | 16:1
48-9| 455|402 353 1696 1911 | 140
44-4[41-4] 35.9| 316 1si8| 1735 | 120
400[36°6[319 1344) 1560 | 100
35.4|32.0{27:8 1177] 1384 | 80
310{277 241 1013 1210 | 60

| 78-0| 72:6) 647| 57:2| 51-1 |3106| 3269 | 306

66:0| 61-3)54-9| 48-3| 428 | 38-3 |2320| 2578 | 228

487| 43-9|38:3( 338 1616| 1902 | 152
40-2] 35-2| 30-6 1294| 1569 113
360} 31-1]27.0 1140| 1404 | 94
3I-1i'26-9 991 1238 | 75
267|230 g46| 1072 56

are reduced to keep the deflection within |/325th of the
span. For General Notes see page vi.




110 FLEMING BROS.

COMPOUND GIRDERS—
Safe Distributed Loads in Tons

10

* ~ E-‘? SPANS
£ c |tonsfsq.in.
10 tons/sq. in. -;—':E T
e | e} S84 tec| 20 | 22 2
15x5x42 | 9x1% | 1365 | Rivet/s37d, u-nrsﬁ
15%5.42 | 9x1% 1210 658 | 600 550
15x5.42 | 9x| |1055| 620|558 |507|465
15542 | 9x3 | 979563507 463423
isx5-42 | 9x2 | 905|510 459 [418383
152542 | 9x3 | 830|456 410372342
15x5x42 | 9x3 | 750|401 | 361|328 300)
15-5-42 | 93 | 675|346 312284259
1428770 | 1252 | 2368| Rivjets 3| dia.

14x8x70 | 12x1% | 1960 860
T 14x8x70 | 12x1 | 1552 783 | 712|652
14-8-70 | 1223 | 1348 735 | 661 | 60-1[551
14x8:70 | 128 | 1246 668 | 600 |54:6/500
1428570 | 1223 | 1144 | 60:0 | 540 | 49-1| 451
142870 | 122 | 1042|532 | 48:0 | 436394
The above loads are based on a safe working stress of

10 tons per square inch. Loads to right of zig-zag line




FLEMING BROS. IlI
and Dimensions and Properties

? ,, Moduli of
IN FEET 55 Section

E g X—X

I }g_ Iin.

26 | 28 | 30 | 32 | 34 36 Girder| Plate

X—X] Breadth
58.5|54-3] 48-6) 42.7| 38.0 | 33-9 |2053| 2279 | 22:8
50-8] 470 41-2| 36-0| 32-0 1728] 197-7 | 19:0
43.0§387| 33-7| 29-7 1424] 1675 | 152
39-1]34:8| 304|266 1278] 152:6 | 132
35-4}30-9| 269 1137|1378 | 113
31-5§27-2| 238 1000] 123-1 | 94
(——
27-3|23-5 866| 1083 | 75
23-3| 20-1 737| 935 | 56
99-1| 92-0) 82-5| 72:5| 64-1 3479 3866 | 285
79-4{ 71-6| 62:4| 54.7 2634| 309-9 | 21-3
59.4|51-2| 4.5 1881| 235-1 | 14:1
48:5/41-8 1538 198-4 | 105
43:4|37-4 1377|1803 | 88
382|330 1216] 162:1 | 70
33-5/29-0 1061 1439 | 52

For General Notes see page vi,

are reducied to keep the deflection within 1/325th of the
span,




112 FLEMING BROS.

COMPOUND GIRDERS—

Safe Distributed Loads in Tons
* X iﬁ 10 SPANS
£ c | tons/sq.in,

10 tons/sq. in. %"3

AR 3 el it et ] e
4%6%57 | 10x1% | 1615 | Riv]ets 27|dia. | 76:1
14x6x57 | 10x1 |127-5| 786 | 698 | 629|572
14<6+57 | 10%3 | 1190|720 | 641 | 577|525
14%6x57 | 10x2 | 1103|658 | 584 |527| 478
14%6x57 | 103 | 102:0 | 593 | 528 | 47-4| 432
14x6x57 | 10x% | 935|532 473 | 426386
14x6x57 | 10x3 | 850468 416375340
1426546 | 10% 13 | 1505 | Riviess 3"\ dia.|
14646 | 10% 13 | 1335 636
1456%46 | 10x1 | 1165 " [s9:6|542
14%6%46 | 103 | 1080 605 | 545|494
146746 | 10x3 | 995|616 | 545 [49-2]447
1476746 | 10xf | 910|550 | 489 | 441|400
I4x6x46 | 10x} | 826|488 |43-4|389|355
14x6x46 | 10x3 | 740|422 37:6 |338/307
The above loads are based on a safe working stress of

10 tons per square inch. Loads to right of zig-zag line

. T



FLEMING BROS.

113

and Dimensions and Properties

E - Moduli of
IN FEET 281" “Section

E§ X—x
24 | 26 1 28 30| 32 | 34 XS Girder Placa

x—x Breadth)
698 643] 58.1| 50:6) 444 | 39.5 [2134] 2510 | 213
52.3[47-6| 41-1(35.8 314 |  [1508] 1885 | 141
48.:0] 43-1| 37-2( 324 T |13e4] 1731 | 123
439|387/332] 1223|1578 | 105
3M| 34-4{ 296 1088| 1427 | 88
35-5]30:1] 26-1 955' 12716| 70
07(261|226 | sa8f 1123 s2
672 620|558 48.6| 42.8 | 37.8 2054 2417 | 213
582 538|470 4/-1| 360 1732| 2100 | 177
497|45°0| 388338 1429] 1787 | 141
asa|406/350 1284] 1630 | 123
a3 1144] 147:6 | 105
367]318/274] "~ |io08 1323 88
32.4|27.5 238 e nes| 70
27.8/237| 204 750 1015 | 52

are reduced to keep the deflection within |/325th of the
span. For General Notes see page vi.




114 FLEMING BROS.

COMPOUND GIRDERS—

Safe Distributed Loads in Tons
o et £3 Io. SPANS
& tons/sq. in.

10 tons/sq. in. oo

R o B b o
14x55 <40 | 9x |3 134-3 | Riv|ets 3| dia.
14%55%40 | 9x1 |103:0 524
14x5;%40 | 9x3 | 950 530|477
14x55 %40 | 9x3 | e7:5 539 |47-9| 431
1445140 | 9x§ | 800|550 482 427|385
14555240 | 9x% | 716|485 | 424 |37.7]339
14x5y%40 | 9x2 | 640|422 369 (328|295
13x5 =35 | 9=1% | 1290 Riv|ets 3| dia.
13x5 x35| 9=1% | 1139 55-3|
13%5 %35 | 9x1 | 985 520/ 466
1355 »35| 9%3 | 909 529 47-0/ 423
13x5 %35 | 9x% | 835|544 475 |422|38)
1345 %35 | 9x§ | 760|482 | 422 |37.6/338
13%5 %35 | 9x4 | 679|422 369 |326/295
13%5 %35 | 9x8 | 605|360 316 2811252
The above loads are based on a safe working stress of
10 tons per square inch. Loads to right of zig-zag line




FLEMING BROS. 115

and Dimensions and Properties

S | Moduliof
IN FEET T Section
E g x—Xx
| E— 1in.
22 |24 |26 28| 30 | 32 Girder| Plate
x—x Breadth
647|593 54-7] 49-3| 430 | 377 |1812] 2132 | 213

47.6|43.7]397| 342| 298 1256 1570 | 141

43.3/39.7] 354/ 305 1126|1430 | 123
392/358[316/273) | [1002] 1292 105
349/ 322-1| 278|240 8si| 1156 | 68
309/282|241|208 | | 763|108 | 70
2e]240 205 | | | eso| s83| 52
584 53.6] 406 420| 365 | 322 [1542] 1928 | 198
503, 46.1] 40-6| 350| 305 1287 1661 | 165
a5 389]33-1(286 1050 140-1 | 131
ws|347] 296|256 93¢ 1269 | 115 |
34:6] 30-7| 262 827 1141 98
07|67, 28] | 721 1013| 82
268|228 195] | 6lo| 886 65
29] 193] 164 s20f 757 49

are reduced to keep the deflection within |/325th of the
span. For General Notes see page vi.




116 FLEMING BROS.

COMPOUND GIRDERS—

Safe Distributed Loads in Tons

S5 E"é' 10 SPANS
2e tons/sq. in.
10 tons/sq. in. a8 ;
Flange 3.3. 14 | 16 |18 |20
Joist Plates

12x8x65 | 12x 13 | 191:0| Rivlets 37| dia.

1248x65 | 12x1 | 1502 65-2|
12x8x65 | 1223 | 1400 668/ 60-1
12%8x65 | 12x3 | 1298 688 |61-0/549
12x8x65 | 12x§ | 1196] 71-2 | 62:2 |55-3]49-8
12x8%65 | 1223 | 1094 | 637 | 557 | 495 lTsI
12x8%65 | 12x3 | 992|564 | 49-3 [438/39:6
1256x54 | 101} | 1584| Rivlets 37| dia. | 708
12x6x54 | 10%1% | 1413 686 6I-!|
12:6x54 | 10x1 | 1243 660 |58-7/52:8
12%6x54 | 10x3 | 1158 69-2 | 60-5 |53.8(483
124654 | 10x2 | 1072 62:9 | 55-1 |48 440
12x6x54 | 10x5 | 989|568 |498 |442|398
12x6x54 | 10x3 | 904|506 | 443 393|354
12x6x54 | 10x2 | 81-8] 44-3 | 38:8 |34.6/31:0

The above loads are based on a safe working stress of
10 tons per square inch. Loads 1o right of zig-zag line




FLEMING BROS. 117

and Dimensions and Properties

B | Moduliof
IN FEET €t| Section
ES x—x
| g_ I in.
22 (24 | 26 | 28| 30 Girder| Plate
X—x Breadth
79-1 72:5] 61-7| 532| 46-4 | 40-8 1956|2608 [ 183
59-4{508) 433|373 325 1374] 1963 | 1241
545 a-l|3ﬂ 336 1239) 1803 | 106
490 4|-3| 351 1112 1648 | 90
435366 989| 1493 | 75
383|322 g70| 1338 | 60
w2279 754 1183 | 4
643/59.0150-2|43.4| 378 332 [1593( 2124 | 183
56:2] 49-6| 42-5) 366 319 1343] 1856 | 152
aqu-i 35-0{ 302 1o 1587 | 12:1
440{37-0| 316 999| 1453 | 106
393|330 893| 1324 | 50
348(292 790 93| 75
304|255 691| 1063 | 60
162|220 595| 93.3| 45

are reduced to keep the deflection within |/325th of the
span. For General Notes see page vi.




118 FLEMING BROS.

COMPOUND GIRDERS—
Safe Distributed Loads in Tons

L
o B af IO - SPANS
£ e | tons/sq.in.
10 tons/sq. in. e
Flange | 28 | 14 | 16 |18 | 20
Joist Plates

12x6x44 | 10«14 | 148:5] Riv|ets 3"|dia.

12x6x44 | 10x1 | 1145 504
125644 | 10x3 | 1060 51-0, 460
12x6x44 | 10x2 | 975 519 | 461|415

125644 | 10xg | 890|531 465 |41337:1

1256x44 | 10x3 | 806|468 | 41-1 |365]329

12x6x44 | 10x3 72:0 | 40-6 | 355 | 31-6| 28:5)

12x5732 | 9x13 | 1263 Rivjes 2| dia,

12x5x32 | 9x13 1110 502
12x5%32 | 9x1 | 956 468/ 42:1

12x5x32 | 9x3 | 880|545 477 | 423|381

12x5x32 9x3 B0-3 | 48-7 | 42-7 | 378 342|

12x5=32 9« 727 | 43-2| 378 | 33-5/302

12%5%32 9%} 650 | 37-6 | 327 | 291 26‘3h
122532 9x3 57-4 | 320 | 28-0 | 24-9| 22:4

The above loads are based on a safe working stress of
10 tons per square inch. Loads to right of zig-zag line




FLEMING BROS. 19

and Dirmensions and Properties

S .| Moduli of
IN FEET k- Section
L 4 x—x
Eg -
| o= I in.
22 |24 |26 |28 30 | 2 |E Gard.rl Plate
x—X| Breadch
627|57-1]48-6 4:-0[ 365 | 32-2 |1542| 2056 | 183
45.8] 393 333 za-s' 250 1058| 1513 | 12:1
41-6) 35-1/29.8/25.7| 948| 1379 | 106
37-1|312| 265 841| 1247| 90
325|274 739l s | 7
281|237 640| 985| &0
24.0/20-2 544| 853 | 45
358 31-1 | 27-5 1316 1753 | 183
298 260 1094| 1509 | 152
240 885 1266 | 12:1
787 1144 | 106
692| 1026 | 90
600 907| 75
512| 788| &0
427| 610! 45

are reduced to keep the deflection within 1/325th of the
span, For General Notes see page vi.




120 FLEMING BROS.

COMPOUND GIRDERS—

Safe Distributed Loads in Tons

o i3 '0 SPANS
2 tons/sq. in.
10 tons/sq. in. %' u
Fange | 28 | 12 | 14 [ 16| 18
Jolise Plates
10<8x55 | 12x13 | 1810| Riv|ets 3| dia.
10855 | 12x1 | 1402 647 573
10x8x55 | 12x% | 1300 673 | 59-0/ 525
10-8+55 | 12x2 | 1198|715 | 612 |535| 475
10%8+55 | 12§ | 1096 | 640 | 550 4.0/ 428
10.8x55 | 12x3 | 994|569 488 |427]371
10.8+55 | 123 | 692|497 | 426 |37-4|31.6|
10<6-40 | 1013 | 1443 | Riv ets 37 dia,
10-6x40 | 10x 13 [ 1273 607/ 540
1046x40 | 10x1 | 1104 587 | 514|457
1046x40 | 10x3 | 1018 | 620 | 532 464|413
10<6+40 | 10«3 | 933|559 | 47.9 | 420|374
10%6%40 | 10x§ | 849|500 428 | 374|332
10x6+40 | 10x3 | 763|438 374 n‘:lﬁ:i
T10x6x40 | 10+3 | 678378 323|283} 241

The above loads are based on a safe working stress of
10 tons per square inch. Loads to right of zig-zag line




FLEMING BROS. 121
and Dimensions and Properties
IN FEET ‘E.ﬁ "Raon
E g x—x
20 [ 22| 24| 26| 28 | 30 23 Girder| Prate
x—X Breadth
70-0 60-0. ﬂ 429 370 | 3211 m:l 2096 | 153
495409345293 25:3 | 220 | 930| 1550 | 10-1
44.4)36:6 309262 226 | 83l 1415 88
39.5326 Fﬂ: 234 739 1285 T
346|286/ 240 60| 1155 | 63
301 248 se4] 1025 | 50
ETS, BT 81| 95| 37
56-2] 451/ 406 346 299 | 260 |1097] 1687 | 153
48.6| 402|339 28.9) 249 913| 1460 | 127
39-4 325 27-3/ 23.1| 200 738| 1230 | 1041
350289243207 66| 1118| 88
308)254/214 182 | | 579 1007| 75
269 222/ 188 | so4| 899 63
20199 | | | |44 9| so
T 7 T e N 66| 679| 37

are reduced to keep the deflection within 1/325th of the

span.

For General Notes see page vi.




122 FLEMING BROS.

COMPOUND GIRDERS—
Safe Distributed Loads in Tons

X x
tons/sq. in.

5: | 0 SPANS
&

10 tons/sq. in.

o
Flange 1o 12 | 14|16
Jolst Plates ;"S

10x5x30 | 9=<1% | 1241 Rivlets 7| dia.

10x5x30 | 9«13 | 1089 520
10:5%30 | 9x1 | 93¢ 495 43-:1
10%5x30 | 9x3 | 8se 522 | 446 39.0|

10x5%30 | 9x3 | 782|557 | 465 |39.8349

10x5%30 | 9x8 | 7100493411 ﬁaovnl

10x5x30 | 9x3% 629 | 42:6 | 35'5 | 30-5(267
10x5x30 | 9=3 55:5 | 361 | 30-0 | 25-8/22-5

10x45x25| 9x1 | 884 | Riviets3*|dia. |418]
10<44x25| 9x3 | so8| 427|374
10x45x25| 9x2 | 735 444|381/333f

I0x45x25| 9x§ 660 | 46:6 | 389 | 33-3 291

10<43x25| 9x3 | 578|400 | 334|286 25:0

10%43x25| 9x3 | 505332277 237|208

The above loads are based on a safe working stress of
10 tons per square inch. Loads to right of zig-zag line




FLEMING BROS. 123

and Dimensions and Properties

® Moduli of
IN FEET E'—.E szcljgn
EE | in.
18|20 |22 |24 26 | 28 |Z [Girder| Plate
—x Breadth
537 u-z|4|-s 349|297 | 25:6 | 943 1451 | 153
46-2| 41-4]34-4/28-9| 247 | 21-2 | 778] 1244 | 127
384|333|27.4/229 196| | 623 1038 101
348|294/ 243204 | ssi| 37| es
31-00257 213 178 w2l n8| 75
27-3| 222| 183 46| 139 63
232|187 352| 640 50
192 156 29| 41| 37
370|321 2641 22:2| 190 | 163 | 601| 1001 | 101
333{282( 234 19| 167 ‘58| 899 | s8s8
296245 203170 459 99| 75
25.9{21-0| 174 33| 700 63
21.8| 17:6 330 600| 50
17:7] 144 269| 500 | 37

are reduced to keep the deflection within 1/325th of the
span. For General Notes see page vi.
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FLEMING BROS.

COMPOUND GIRDERS—
Safe Distributed Loads in Tons

X % 38 10 SPANS
£e tons(sq. in.

10 tons/sq. in. 2:3

Joist FPII:'I‘:E: 52 y » b
9x7x50 | 10x13 | 1556 Rivlets 3" dia.
9.7x50 | 10x1 | 1220 642
9x7x50 | 10x3 | 1050 642|536
9%7x50 | 10x3 | 880 646 |51:6| 430
9.7%50 | 10x3 | 79-1| 75-4 | 566 | 453 37.8
86x35 | 10x1 |1053) Rivjets3|dia.
B:6x35 | 10x1 | 883 26
Bx6x35 | 10x3 | 798| |  |456|380
8635 | 10x3 | 713 49-4 396331
B+6x35 | 10x3 | 628 560|420 336280
Bx5x28 | 9x| | 915 Riviets 2" di.
8x5x28 | 9x1 | 763 438 36:6
8+5x28 | 9x} | 690 482 385321
B5x28 | 9x% | 610|556 417 334277
8:5x28 | 9x3 | 535 467| 351|261 234

The above loads are based on a safe working stress of
Loads to right of zig-zag line

10 tons per square inch.




FLEMING BROS. 125
and Dimensions and Properties
IN FEET ;‘E ?:i:ilci»: ¢
gil——x=

14] 16| 18| 20| 22 | 24 |2 |Girder| Prace

a—X] Breadth

&5-0{ 57-8] 45-0| 41-2 | 34-7 | 937 | 1562 139
;;- m 41-9/33-8| 281 | 23-6 | 637 | 1159 91
460|401} 334|271 22:4 | 188 | 506| 965 | 68
36:8| 32.2| 255|207 171 87| 775| 45
324|276 218 177 32| 0| 33
452/396[312) 254 210 | 175 [475| 950 |
367|30-4| 240 195 161 | 135|366 | 70| @1
326|263 207| 16:8] 139 3is| 83| s0
22)221 76| 143 27| 594| 40
240 18:5| 146 m| sos| 30
39.0[341) 269 219| 181 | 152 | 410| 820 | 811
313 26°1| 206 16:6] 137 33| es8| 61
27:8|22.4| 177 143 28| 578| 50
239|187 149 215| s00| 40
200154 122] | i8s| 422| 30
pobdlfgdi -t s Pt dibot R

L



126 FLEMING BROS.

FILLER JOISTS—In accordance
Safe Distributed Loads in lbs./sq. ft.

AR 3

{E" %E Ef SPANS

: ve -

[ e | 85 | 35 [w] [
T=4 =16 8:00 2 24
Tx4 =16/ 640 2 30 a
7x4 x16 533 2 36 | |560|472
7%4 16 800 i 2
7x4 %16 640 I 0 485
7x4 %16 533 I 3 487 | 410
Tx3rxIs| 750 | 2 24 =
7%31%15 600 2 30 PRey P
7x35x15| 500 | 2 | 36 522 439
7x33x15 750 I 24 0 |s3s,
7 % 3% = 15 &6-00 1 30 __Ez
7x33x 15| 500 i 36 | 544|450 378
6x3 x12] 600 | 2 | 24 S5 | 432
6x3 x12| 480 2 30 |537 | 444|373
6x3 x12| 400 2 36 |58 /379|319

For notes relating to above see page x
See pages 134 to 141 for Neutral axis depths




FLEMING BROS. 127

with B.S.S. 449, 1937
for Filler Joists embedded in concrete

IN FEET

13 (14|15 |16 | I7]|18|19| 20| 22 | 24

550 | 475 | 413 | 363 | 321 (286 | 258 (232 | 191 | 160

472|407 |355 (312 (276 | 246 (221|200 | 165 | 138

402 | 346 | 302 | 265 | 235|209 | 188 | 170 | 140 | I8
499 | 432 | 374 |329 | 291 | 260 | 234 (211 ] 174 | 146
413|356 | 310 | 273 | 242 (216 | 193 | 175 ] 145 | 121

349|300 | 262 |230 (204 | IB2 [ 163 | 148 ) 122 | 102

500 | 431 | 375 (329 | 292 | 260 | 234 -ill 174 | 146
438378 | 330 |289 | 256 | 229 | 205 | 185 | 153 | 128
374|322 282 | 246 218 | 195 [ 175 | 158 | 130 | 109
455|393 | 342|300 | 266 | 238 | 213 | 193] 159 | 134
380|328 286 | 251 (222|200 | 178 161 | 133 | 112
322|278 |242 | 213 [188 [168 | 151|136 | 113 | 95
368|318 |277 |24 | 215 [ 192|173 | 156 | 129 | 108

318|274 (239|210 | 186 | 166 | 149 | 134] 111 93

2711234 |204 117911591 14211271 115] 95| 80

Loirds to right of zig-zag line are for spans
greater than 32d.




128 FLEMING BROS.

FILLER JOISTS—In accordance
Safe Distributed Loads in Ibs./sq. ft.

of | 5 SPANS

g5 | £y
ot [t | 35 | G5 |8 [ 2]
6x3 =12 600 ] 24 550
6.3 <12 480 I 30 556 | 450
6x3 x12| 400 I 36 473|384
5%3 xif| | 550 | 2 |24 483
5x3 «11] 440 | 2 | 30 | |541|438
s%3 «11| 367 | 2 | 36 | |474|384
5%3 =11| 550 i 24 | |511414
5«3 11| 440 i 30 | 556|440 | 356
5%3 ld| | 367 o 36 |478|377|305
Sx25<9 | 450 2 24 542 | 439
5:23x9 | 360 | 2 30 455 | 368
5x21%9 | 300 2 36 |490 (387|313
52t =9 4-50 I 24 448 ;5
5x21%9 | 360 I 30 |466 368|298
s<25+9| 300 | 1 | 36 l388|306|248

For notes relating to above see page x

See pages 134 to |41 for Neutral axis depths




FLEMING BROS.

129

with B.S.S. 449, 1937
for Filler Joists embedded in concrete

IN FEET
wln|e|wlis|we|iz] e 9]0
455 | 383 | 326 | 282 | 245 | 215 | 191 |170| 153 | 138
372|313 | 266|230 [200 | 176 [ 156 | 139 | 125 | 113
316266 | 227 | 196 [ 170 | 150 [133 | 118 | 106 | 96
399 | 335|286 | 246|215 | 188 | 167 | 149 | 134 | 121
362|304 | 259 | 224 | 195 | 171|152 | 135 | 121 [ 110
318|267 228|196 | 171 [150 133 [ 119 | 107 | 97
342|268 | 245 | 211 [ 184 | 162143 [ 128 115 | 104
294|247 [211 [ 182|158 | 139 | 123 [110| 99 | &9
252|212 | 181 | 156 | 136 | 119 | 106 | 94| 85
363|305 260 (224 195 | 172|152 | 136 122 | 110
304 |256 | 218 | 188 | 164 | 144 | 128 | 114] 102 | 92
259|218 185 | 160 | 139 | 122 108 | 97| &7
300|252 | 215 | 185 | 161 | 142125 [ 112 | 101 | 91
247|207 | 177 | 152|133 | 117 | 103 | 92| 3

205 | 172 | 147 | 126 L1101 971 86

Loads to right of Zig-zag line are for spans
greater than 32d.
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FLEMING BROS.

FILLER JOISTS—In accordance
Safe Distributed Loads in Ibs./sq. ft.

'- e Il al GE SPANS
J er | 8o
Filler | Weuht | £2 | £5
e i XU I Il s
axiixe| 325 | 2 | 24 500
43x13263| 260 2 30 535 | 410
axizxe 217 | 2 | 36 449 344
Aix13x61| 325 i 24 515 | 394
A3x12:63 260 I 30 417|319
agcizcer] 207 | 1 36 |480 353|270
4%3 10| so00 | 2 | 24 550
4%3 x10| 400 2 0 | | |sos
4x3 %10 333 2 36 464
423 =10] 500 1 24 | | |as4
4x3 10 400 1 30 528 405
4%3 x10| 333 I 36 | 465 356
4%12x5 | 250 | 2 24 465 | 356
4x12%5| 200 | 2 | 30 |si8|380 292
axi2x5 | 167 2 | 36 |437/322|246

For notes relating to above see page x
See pages 134 to 141 for Neutral axis depths




FLEMING BROS, 131

with B.S.S. 449, 1937
for Filler Joists embedded in concrete

IN FEET

395 (319|264 (222 | 189 | 163 | 142 | 125| 110 | 99

324 (262|216 | 182 [ 155 | 134 (116|102 91 | 81

311|252|208 | 175 (149 | 129 | 112] 98| B7

252|204 | 169 | 142 | 121 | 104| 91] 80

214|173 (143|120 | 102 | e8

435 | 352|291 | 245 | 208 | 180 | 157 138] 122 | 109

400 | 323 | 267 | 224 | 191 | 165 | 144 | 126] 112 | 100

366 | 297 | 246 | 206 | 176 [ 152|132 | 116 ] 103 | 92

3s8 240 {202 (172148 | 129 | 114 100

29
320 (259 | 214 | 180 (153 §132 | 116{ 101 | 90
228|188 | 158 |135]116|102| 89

281 (228|188 | 158 (135|116 | 102| B9

230 | IB6 | 154 | 130 (110 | 95| B4

1951157 113011101 93| 8I

Loads to right of zig-zag line are for 5
greater than 32d. s




132 FLEMING BROS.

FILLER JOISTS—In accordance
Safe Distributed Loads in Ibs./sq. ft.
[

gg ;E SPANS
v e -

o i 85 | 83 |4 # |
4% 12x5 | 250 i 2 478
4x13x5| 200 I |30 | |ses|3m
4x13x5 | 167 I 3 480 | 334
323 =8} 425 2 24
3%3 x8} 340 2 30 [

3%3 x8) 283 | 2 36 jar]
3.3 x8 425 i 24 527
33 x8; 340 iSRS T
323 <8y 283 | 3 P s
3xlix4 200 2 24 447
3c13.4| 160 | 2 30 530 | 3¢8
T e 36 | |453(314
Ty A| | 267 I T) 581 | 404
3x1gx4| 200 I 2 440 | 306
Ixiix4| 160 I 30 |s78]371 257

For notes relating to above see page x
See pages 134 to 141 for Neutral axis depths




FLEMING BROS.

133

with B.S.S. 449, 1937
for Filler Joists embedded in concrete

IN FEET

352

212
174

172

141

245

148

497

300

144

124

462
433

387 297

339

279

262
234

175

134
125

15
109

100
94

157

205

ans
328
270
21
296
224

251
207

177
227

172

189

199

163

161

132

140

179

13
145

101

136

1o

k!

145

14

93

Loacls to right of zig-zag line are for spans
greater than 32d.




134 FLEMING BROS.

FILLER JOISTS — In accordance
Safe Distributed Loads in Ibs./sq. ft.

] Goea | a7 . seans
Woat Co:er. joi:u.

Filler Joist Ibs.| Inches | inches |11 [12]13

Jolst sq. ft.
7x4 <16 | 800 2 24
7x4 %16 | 640 2 30 519
7x4 x16| 533 2 3 510/435
7x4 «16 | B:00 ] 24
7x4 %16 | 640 | 1 30 563480|
7x4 %16 | 533 | 36 [s58[470/401
7x34%15 | 7-50 2 24
7<33<15| 600 | 2 | 30 | [sssla73)
7x34+15| 500 | 2 36 [s82l490/417
7x33x15 | 7:50 i 24 |
7x3jx15| 600 | | 0 | [s1f43
7<33%15 | 500 I 36 [s19/436/371
6x3 x12| 600 2 24 [s62/472/402
6x3 x12 | 480 2 30 |467]393 335)
6x3 x12 | 400 2 36 |4333650310|

Concrete floor may be haunched between Filler Joists; con-
crete depth not less than neutral axis distance given + 1*,




FLEMING BROS. 135

with B.S.S. 449--1940 (revision).
for Filler Joists embedded in Concrete

Depth of

IN FEET Neutral Axis

from top of

Concrete in
141516 |17]18|19|20|22 |24 inches
561 |488/428|380/340|305/275/227 (191 346
448391 344 |305/2721244/220 18215 326
375|327 287 |254(226 (204 184| 152|127 308
517|451/396/351313128] 176] 297
415/3611317|281(251 [225(203]168|141 2:82
345[301 2es /235209 188 169140117 268 |

509 443 390/346 308 277 149{105 173' 339

3563I317?14?m200|65l3§| 38
314/275(244(218(196/ 177|146 I'Dl 3-02

£|8

470/410/361 319(285 256 191 ISOI 793

i?; 327(288(255(227 (204 184]152|128 276
3201279 246/217|193 | 174{157130!110 2:62
347|303 (266236 (210/188 1700141 IIBl 1.98

1!8}152521 196/175[157 Hlill?l 99'5 279
268/234/205 182! 162/ 145! 1321108/ 92 4t

For Notes relating to above see page x. Loads to
right of zig-zag line are for spans greater than 32d.
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FLEMING BROS.

FILLER JOISTS — In accordance

Safe Distributed Loads in Ibs./sq. ft.

forr e B2

.f*' C%Ei . _SPANS

Filler i 9 10|11

Joist
6x3 =12 1 518
%3 i 502/415
6x3 1 556/451/373
5x3 2 5_324:16
5%3 2 541|438[362
5x3 FEn 505|409|338
5xa I 490|406
5x3 I 486394325
5%3 i 420/340/282
5:25%9 2 542/438]363
5x25x9 2 497|401/333
5x25x9 2 464(376/311
5:25%9 i 483(392|324
Sx23%9 P 413[335/277
5x2x9 I 377 305|253

Concrete floor may be haunched between Filler Joists; con-
rrete denth not less than neutral axis distance given 417,




FLEMING BROS. 137

with B.S.S. 449--1940 (revision).
for Filler Joists embedded in Concrete

e o,
from top of
12|13 1] 1| 16| 17] 18] 19| 20| e i
4_33 3?2l 321 E"El'f45 21811941174 E o di —2'_54_
347/298(257 224/ 197|174/1550139|126 2-38
314/267/230/201|177]157| 140} 125113 226
370[315{272 236|208| 184] 164]147[133 274
304[259{224195(171| 152|135]121 |1 10 2:53
184242;5!; 182/ 160)141]1 m 102 2:42
340291250218 192]170| 152136/ 123 224
273{233{201 175|154 136]121] 109 98] 210
237/202)174/152|133] 1 18] 106| 55| 85 202
305(260(224|195172] 152/ 136]122/1 10 254
280/239|205/179| 157 140| 124]1 12| 101 238
262/223{ 193] 168[147[131| 117105 95 224
273|232(/200(175(153]136(121|109 93] 2:13
233198171/ 149/131]1 16/ 104/ 93| 83] 2.00
2130181]156/136/ 120} 106] 95| 85| | 1-87

For Notes relating to above see page x. Loads to
right of zig-zag line are for spans greater than 32d.




133- FLEMING BROS.

FILLER JOISTS—In accordance

Safe Distributed Loads in Ibs./sq. ft.
c

Filler ]:l:':. I‘;{s‘ Im:lhes inc;es 7|89

Joist sq. ft.
43« 13 %6} 325 2 24 558|442
a1 13<63 260 | 2 30 | |[s04|398
axiaxel 217 | 2 36 [552423[335
43c13x6y 325 I 24 452|357
4313763 260 I 30 [513[394[311
136y 217 i 36 [437|335)265
4 <3 %10 500 2 24 167
4 %3 x10| 400 2 30 | 505400
4 x3 x10 333 2 36 470/371
4 <3 <10 500 i 24 545(430
4 x3 x10] 400 ] 30 570(436(345
4 %3 x10] 333 i 36 |48s|372/294
4 <13x5| 2:50 2 24 [s44|416{329
4.<13x5 | 2:00 2 30  |470|360/284
4 <125 | 167 2 36 |3ssl303l239

Concrete floor may be haunched between Filler Joist s: con-
crete depth not less than neutral axis distance given + 17,




FLEMING BROS. 139

with B.S.S. 449--1940 (revision).
for Filler Joists embedded in Concrete

IN FEET Mot Avl
from top of
1] in]12]13] 14| 1] 16| 17] 18] fnanes "
358(296{249(212/183|159{ 140|124/ 109 226
322[267(224/191 165/ 144{ 126 1 12{ 10| 2.09
271224| 188/ 160|138]120| 106| 94| B4 95| &
2891238/201171{148]125}113{ 100] 90 1-89
252/208/ 175149/ 129 ||z| 98| 87 175
214(177|149/127|110 9434 1-65
378(312|262|224|193| 168] 148} 131|117 242
323(267/224)191165) 144] 126 112]100 226
300(249209) 178[154|134{ 1 18] 104] 93 214
349)289/243(207}178| 155] 137121 196
279[231|194] 165|143 124|109 97 1-84
238/197|165141]122|105] 93] 83 175
266(221| 185/ 158!136) 115]104] 93 82 195
230{191| 160 136{ 18] 102| 50 1-80
194160135/ 115} 99| 86 168

For Notes relating to above see page x. Loads to
right of zig-zag line are for spans greater than 32d.




1490 FLEMING BROS.

FILLER JOISTS—In accordance

Safe Distributed Loads in Ibs./sq. ft.
c

4
I | g | s
Filler ;::: ﬁ:s, nches ) 1achest| 31] #1] 7
Joist sq. ft.
4x12x5 | 2:50 ] 24 566416
4x13xs | 200 | 1 | 30 | |4e2[3s4
ax13%s | 1e7 | 1 | 36 | [|enifao2
3x3 x8; | 425 2 24 503
3.3 x8) | 340 2 30 462
3x3 x8; | 283 | 2 36 43
3x3 xB} | 425 i 24 466
3x3 x8% | 340 i | 30 | |[sosar2
3x 3x8; | 283 I 36 426/313
3x1ix4 | 200 2 24 513|377
[ Siied || 120, |8 21-] g 450,331
Ixl34 | 133 2 | 36 |[s57[387)28s)|
Ixiyx4 | 267 i 8 404/296
3x18x4 | 200 i 24 [515/358(263
- ey 1)
3xi3x4 | 160 i 30 456317233

Concrete floor may be haunched between Filler Joists; con-
cretedepth not less than neutral axis distance given - I".




FLEMING BROS. 141

with B.S.S. 449—-1940 (revision).
for Filler Joistsembedded in Concrete

e o
oner
8|9 |1ofir{i2]i3]1a]is|16 inches
319(252[204|169[ 142|121 }104| 91 161
271{214|174[143]121 103} 89 149
231183148 122[103] &7 1-41
386(305(247(204| 172|146} 126{ 1 10| 94 210
3531279226/ 187|157 | 134} 115 100| B8]  1-96
332/262/212|175|147| 125|108 | 94| 83|  1es
3;1;223 188|158|135|117 z T'_ﬁs
285[225(182] 151|126 108| 93 155
240/ 189|153)127{107] 91 1-47
289/229|185}153(128{110] 95| | 165
254200|162]134{113] 96 152
218(173[139)1 15| 97| 83 143
227/179[145120( 101 8¢| | | 1-44
201159(129]106| 90 130
179l4tfiial 95l 123

For Notes relating to above see page x. Loads to
right of zig-zag line are for spans greater than 32d.
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FLEMING BROS.

CAST-IN-SITU FLOORS
Approx. THICKNESSES in inches of
Concrete Floors (with suitable con-

tinuous reinforcement) for various
Super Loads

-

Span Superimposed Loads in Ibs. per sq. ft.
Feet

«m‘u 112 | 168 | 224 | 280 | 336 | 448
6 3 [3]3 |33|4 |4|4|5
7 3|3 |34 |7;T 51| 6
8 3 13; 4 4;[5 51 |76 |7
3 3;|4 4|5 | 55| 6k 8
0 4 |4§ S |st|et|7 |74 |8
" 4|5 |5t|ex|7 |8 |8 —
12 s |5¢|6 |7 |8 |8|—=|—
13 sile |et|7t|et| =] —=]=
T2 I Isi 7 |a I e

Note.—Thickness of Concrete Floors should not

be less than 1/30th Span.

The weight of above floors can be calculated
from Concrete weighing 144 Ibs, per c. ft.

The above tables are purely to act as a guide
to estimate the thickness, spans and weights for
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PRE-CAST FLOORS

Approx. SPANS in Feet of pre-cast
Concrete Siabs (suitably reinforced)
for various Super Loads

e = Superimposed Loads in =
9 | 7 Ibs. per Sq. Ft. :g...*"
S aF To=
[ = e "X
2 sg | 6 i
= |50 80 um‘lsa 224 336 | Y
11-:0[100| 95| 80| 70| 60| F.
sl 36— —
— |110]105| 90| 80| 70| OEF.
|3<o||1«ol||-o|9v5 85| 70| F
& 40" |— =
— I3-O-}ll-l:li|0'5 95| 80| O.EF.
150 14-0|13-0 11:0{100( 85 F.
7| 45 {
— |150[145 125|115 | 95| O.EF.
— [1e0]15:5]135|12:0{100| F.
g | s0 — !
— | — |165|i5-0/135|11-5| OEF.
200|185 [18-0|160|15-0[i12:5| F.
10" | 70
— |200l195[17:5 165 l140| O.EF.

*F indicates Free; O.E.F. indicates One End Free.

design purposes. The weights and thicknesses
do not include Floor finish, or Ceiling.
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FLEMING BROS.

Table of SAFE WORKING STRESSES
in Tons per Sq. In. for Fl values

I=length of stan. in inches

o I IR LT R aadoad M LS
t] oo [ pERihdr | Sloe | & ] STt
10| 740 |25| 705 |40| e64 |55| 610
11| 738 |26| 703 |41| &6l |56| 606
12| 736 |27| 700 |42| 57 |57| e02
13 7:33 28 698 43 6-54 58 598
14] 731 |29| 695 |44| 51 |ss| s93
15| 729 |30| 692 |45| 648 |eo| se9
113 727 31 690 46 644 [} 584
17| 724 |32| 687 |47 e41 |e2| 580
18| 722 |33| e84 |48 637 |e3| 575
19| 720 [34] e81 |49] 633 [e4| 57
20| 717 35| 679 [s0| &30 [e5| 566
20| 715 |36] 676 [51| 626 |es| 56l
22| 713 |37] e73 [s2]| 622 |e7| 556
23| 710 |38] 670 |53 618 |e8| 55
24| 708 |39] 667 |54| 614 |e9| 546

See page xiv to determine




FLEMING BROS,

145

for STANCHIONS and STRUTS
(BSS Par. 15) of.!._. from 10 to 129.

r=least radius of gyration in inches

Tons per} Tons per} Tons per Tons per
sq.in. | 1| sq.in. | I | sq.in. 8q. in,
r Sfcrfg::n r Sf:;:n r Sthtr::’n r Sfcr:::n
70| 541 |85| 460 [100| 381 |15 313
71| 536 |ee| 455 [i01] 376 [116] 309
72| 531 |87| 449 [102] 371 |17] 305
73| 525 |es| 444 [103| 366 |18 301
74| 520 |89| 439 |io4] 361 [119] 297
75| 515 |%0| 433 [10s| 357 |20 293
76| 509 |91| 428 [108] 352 [121] 289
77| so4 |92| 422 |io7| 347 |12 285
78| 499 |93| 417 |ios| 343 [123 282
79| 493 |94| 412 109 338 [124| 278
80| 488 |95| 406 [110] 334 [i25| 275
8| 482 |96| 401 [in] 329 |[i2¢] 27
82| 477 |97| 396 [112] 325 [127] 268
83| 471 |%8| 391 13| 321 |28 264
84| 466 |99| 386 114 347 125l 261

length | for various conditions of End Flyq

P
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FLEMING BROS.

Table of SAFE WORKING STRESSES

in Tons per Sq. In. for Fl values

| =length of stan. in inches

Tons per Tons per Tons per Tons per

I| sq.in. | 1| sq.in.. | I | sq.in. | | | sq.in,

g | minarss | M | Plate
130 2-58 145 2-15 160 1-81 175 1-54
131 2:54 146 2-12 |16l 1-79 176 I1-52
12| 251 |i47] 210 |1e2| 177 17| 11
133| 248 |48 207 [163| 175 [i78] 149
134 245 |i49] 205 |ie4] 173 [|i79] 148
135| 242 [150] 2:02 [165] 171 [180] 146
136 239 [151] 200 [i68] 169 [i81] 145
137] 236 152 198 |17 167 |1s2] 143

138| 233 [153] 196 |i68] 1-66 [183] 142
139 231 [|i54] 193 [ies| 164 [is4] 141
140 228 [155| 191 [i70| 162 [ies| 139
141| 225 [156| 189 |171] 161 |18s| 138
2| 222 [is7] re7 |72 159 [1e7] 136
143 220 [is8| 1es [i73| 157 [188] 135
144 217 [iss| 183 174 156 [iss] 134

See page xiv to determine




FLEMING BROS. 147

for STANCHIONS and STRUTS
(BSS Par. 15) of L from 130 to 240.

r=least radius of gyration in inches

Tons per} Tons per]| Tons per Tons per|
sq.in. | I | sq.in. | I | sq.in. | | | sq.in.

Gross | v | Gross | [ | Gross | 7 | Gross
Section Secti Secti

Iso| 1-33 [205| I-15 |220{ 1-01 |235| B9
191) 1-31 [206{ 114 |221] 100 |236)
192 130 [207| 1-13 [222] 99 |237

-

194 128 109| 1 224 98
19s| 126 [|a10] 110 [22s] 97
196| 125 |a11| 1-09

89

88

193] 1129 M| 12 |23 98 '138} 87
239 -Bé

240, -B6

26
197) 124 [a2] ros a27| e
198| 123 |u3| 107 |8

199 122 [2a14 106 229 94
2000 121 |us| 1os fa0| 93

200 1-19 |216] 105 |231 92

202| 1418 |7 104 [232] 91
203 117 [aig| 103 [233) 91

04] 116 [219] 102 |234] 90
length | for various conditions of End Fixity.
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FLEMING BROS.

TABLE OF SAFE WORKING
(BSS 449 Pars. I5 and 17) for
concentrically and

Fi

Actual Direct Compressive

+75 | 1-00] 1-25] 1-50] 1°75] 2-00] 2-25 |2-50

Increased Working

; Stresses

35

679

695

694

693

693 6:92

691

690

6-89

664

687

686

684

6:83

6-82

68l

680

679

45

648

678

677

675

674

672

671

6:69

6-68|

630

&70

6:68

6:66

6:64

663

66l

6:59

55

610

660

6-58

6:56

6:53

651

6-48

646

657
644

589

651

6-48

6:45

566

641

637

633

6142

629

639

625

6:36

6:33

6:22

618

70

5-4]

630

626

621

75

5:15

6-20

614

6-08

616
602

611

596

606

601

5:90

584

488

609

601

5:94

5-87

5-80

573

566

lslals

95
100

4-60

596

433

583

587

572

578

56l

406
38l

571

5-57

5-58

545

5-42

105

3:57

5-42

5:26

5-28

509

570

5:52

5-33

5:13

492

56l
5-41
522

4-99
475

5-52
529
5-08

484
459

1o

3:34

527

5-08

4-88

469

4-50

431

115

3-13

513

491|471

4-48

427

4-05

543

630
614
596

578|

5:59

5:34

5-08|

4-95

471
442
411

3-83

483

4-55

425

392

3:62




FLEMING BROS.

149

STRESSES for Fl and F2 Values
STANCHIONS and STRUTS,
eccentrically loaded

Stress (fc) Tons per Square Inch

2:75 | 3-00 | 3-25| 3-50| 4-00| 4-50| 5-00| 5-50| 6-00| 6-50

(F2) Tons per Square Inch

688

6-88

687

6:86| 6:84/ 683 681

679|

678

676

675

6:74| 6:72| 6:70| 6:67

6:65

663

678|676

661

667

655

641

665

664

6-62| 6-59| 6-56| 653

651

6-48

6:54

6:52

6-50| 6-46| 6-43| 6-39

636

632

639

637

6-34| 6-30| 6:25| 6-20

616

&1l

627

6:10

624

621

6-18|6:12| 6-07| 6-01

606

602

592

572
5-51

587

5-82

5:95

5.98/5.91| 583|575

5:77)| 5-67| 5-58| 5-48

567

5-66

5:60

5:54| 5-42| 5-30| 5-19

5-44

5-37,

5:30| 5-16| 5-01

525

5:17

497

486

508

475

499 4-81| 4-64

464|443

471

441

409

4.58

445

433|4-08

426

412

397

3:92

375

3:58

373

3-53

334

3-42

319




150 FLEMING BROS.
TABLE OF SAFE WORKING
(BSS 449 Pars. 15 and 17) for

concentrically and

f Actual Direct Compressive
= Fi 75 | 1:00 | 125 | 1-50 | |75
Increased Working Stresses

120 293 | 498 | 473 | 449 | 425 | 401

125 275 | 484 | 458 | 432 | 406 | 3-80

130 2:58 | 470 | 442 | 413 | 3-85 | 3-56

135 242 | 455 | 424 | 393 | 362 | 332

140 228 | 439 | 405 | 371 | 338 | 304

145 2:15 | 422 | 3-85 | 348 | 3-11 | 2:74

150 202 | 403 | 363 | 322 | 2:81 | 241

155 191+ 3:88 | 345 | 3-02 | 2:59 | 216

160 1-81 373 | 327 | 281 | 235 | 1'B9

165 171 | 3-56 | 3-07 | 258 | 209

170 162 | 3-38 | 286 | 2:33 | 18]

175 1’54 | 327 | 273 | 2119 | 1-66

180 1-46 | 3:15 | 2:60 | 2-05

185 1-39 | 2:94 | 235 | 176

190 1-33 | 272 | 2:07 | 1-43

195 126 | 2-58 | 1-95

200 121 | 2-44 | 1-75




FLEMING BROS. I5]

STRESSES for Fl and F2 Values
STANCHIONS and STRUTS,
eccentrically loaded

Stress (fc) Tons per Square Inch

700 | 225 | 250 | 275 | 300 | 335 | 350

(F2) Tons per Square Inch

377 | 353 | 329 | 305

353 | 327 | 301

328 | 301 | 271

301 | 270

27 | 237

2:37




152 FLEMING BROS.

JOIST STANCHIONS—
Safe Concentric Loads in Tons

x
'I I I.r Alr:a EFFECTIVE
x 5q.
ins. 78l 10|12
Section

*24xTy= 100 | 2940 | 178|168 | 156 | 143 | 130|118
24«7§=95 | 2794 | 169|159 | 148 | 136 | 124 | 112
22%x7 x75 | 22-06 | 128|118 | 108 | 97-6|87-2/ 77-7

207§ «89 | 26-19 | 160|151 [ 142 | 131 | 120 | 109

206365 | 1912 | 109]100(907|81-1|72.0( 639

188 =80 | 2353 | 149 | 142|135 | 127 | 118 [ 109
1827 x75 | 2209 |132]123| 114 104 |94-4| 849

186 =55 | 1618 |88079-5/70-6| 622|546 480
16«8 =75 | 2206 [140[135]128| 121 | 113|105

166 «62 1821 | 99-5|90-1|80-3| 70-8| 622 54-7|

16x6 x50 1471 |81-2/73-8/ 660 .58-4 51-4] 45-3

*15x6 x 59_ 17-35 | 97-2|88-9|79-8| 71-0| 62:8| 55-4
IS5x6 x45 13:24 |72:7| 66:0| 58-9| 52:0| 45-8| 40-3

155 x42 12:36 | 56-4) 48-3| 41-1| 35-0| 30-0 25-9)
14«8 =70 | 20-59 | 132|127 (121 | 114|107 | 100

For notes relating to above see page xi.




FLEMING BROS. I53

and Dimensions and Properties

Moduli | Radii

HEIGHTS IN FEET s.;’m Gr:{ RE
131415 | 16 ’ 18 | 20 | Ais | Axis [Axis| Axis
= y=—y|x—x "‘r;:
106 | 955 ss-lin-sj 638 | 178 |221-1] 150 950
100 | 90-8|81:8) 738/ 60-6| | 167 | 211-1] 150/ 9-52
692/61:9/55-1|495| | | 107 | 152:4] 1-36) 872
989/ 89.3(80:6(71:9 600 | 167 | 167:3] 1:55 799
56:6| 504|449 402 100 | 122:6] 131] 801
101 | 923|842/ 769| 641 53.9] 174 | 143¢] 1-72 7-41
762|682| 613552 452] | 133 | 127:9] 148 722
422|373332 79 | 93| 121721
972,890 81-5| 74.5| 62:3| 52:5{ 171 [ 121.7] 176] 6-64
481 426/1379] : # ?uTsLs-_j_zZn
39-9|35-3 314 75 n-sl 1:24| 648
9044387 | | | 94| sseli27/em2
35:5(314|279 66| 656|123| 610
47| 57-1| 98|589
928/ 855|784/ 71-8| 602/ 50.9| 187 | 1008] 1-80| 585

See page xiv regarding various conditions of End Fixity




154 FLEMING BROS.

JOIST STANCHIONS—
Safe Concentric Loads in Tons

,_'_T_‘_, Ares EFFECTIVE
x 1q.
ins. |'s|6|7|8|92 |00
Section
146 =57 | 1678 | 108|101 | 948|869 784 699
146 x46 | 1359 |867/817|757] 69-0 62:0 551
*14x5; x40 | 1177 |72:5/ 670/ 60-6| 537{ 470! 40-
13x5x 35 | 1030 |61-5557| 493 42:8| 367|315
128 65 | 1912 | 131 127|123 | 119 | 113 | 108 |
126 x54 | 1589 | 103 |97-591:2| 841|764 68-
1256 x44 | 1300 |83-6/79-1|738677| 612|546
“12<5% 39 | 11-47 |685|62:1| 550 477 41.0/ 352
1255 x32 | 945 | 557|504 44| 383 328|281
*12x5 x30 | 883 |520467| 41-0 353 30-1| 25|
108 x70 | 2060 | 141 (138 133 |128 |123 [117.
1048 x55 | 1618 | 110|107 | 104 100 962|913
“10%6 %42 | 12:35 | 80-376-4|71-8| 664 60-6| 547
106 x40 | 1177 |76:5 72:8l68:3| 633|577 522
105 =30 T‘BS_ Emrm E,’E‘!‘;
1910 +62-7 Brd. flge. Area 18:-425q. Ins.| 124] 121 | 1ne




FLEMING BROS. I[55

and Dimensions and Properties

Moduli | Radil

EPEIVATEN. FREY Seccl'::on Gyr:I:lnn

I 12 | 14| 16 | 18 | 20 | Axis | Axis |Axis|Axis

y— | x—x [y—ylie—x

62:0| 548| 43-0) 344 93 | 762 | 129 564
486/ 42:8) 336 72 632 | 1-26] 571
355309/ 23.8 54 [539 | 112 5566
271|235 43 436 | 1:03] 525
102 | 95-5/81-9| 69:2) 58:3) 494 16:3 | 813 | 1-85] .05
61-1] 542) 42-9) 343 9-4 | 626 | 1-33] 486
es|a29338 270 | | 744|528 | 130 494
302|262 49 | 435 | 103 477
241/ 208 39 (368 | 1-01] 484
22:1[ 192 35 |345 | 100 484
110 | 103 | 88-9| 752| 63-4| 537|179 | 690 | 1-86 4-09)
860/ 80-4| 689 58.2| 490/ 41-4| 137 | 577 | 1-84| 422)
489 43-5{ 34-6/ 278 76 | 423 [ 136 413
46:6| 41-4{ 32.9] 264 72 | 409 | 136 417]
2411208 | ¥ 39 293 | 1:05 4.06
114] 111 103 | 94-3| 849/ 75-7| 23-98/67-79, 2°55 | 429




156 FLEMING BROS.

JOIST STANCHIONS—

Safe Concentric Loads in Tons
x
,H_*, ey EFFECTIVE
x s:qn

T ins. 4| 5|6 |7 |8 |9
1045 x25 | 735 |45-9| 42:0| 37-2| 32:0{27-2|23-0
*9x7 x58 | 17:06 | 118|115 | 111|107 | 102|958
9x7 =50 | 1471 | 102]99:2| 959 92:1| 87-7| 82:8
954 x21 | 618 |368|32:4/27-5|228| 187] 156
*8x8 x38 | 11-13 |78:4|76:6|74-7| 72:4| 697 67-1
8x6 %35 | 1030 | 69-9| 67-2| 64-0| 60-2| 55-9|51-1
8x5 =28 8:28 |54-1| 50-8) 46-8) 42-3| 37-4| 326
Bx4 x18 | 530 |31-327-5232| 192|158/ 131
7x4 x16 | 475 | 285/ 253|21-6| 18:0] 14-9| 12:4
*Tx33x15 | 442 |250|212 17-4| 140 11-4] 93
x5 x25 7:37 | 48:1| 45-2| 41-7|37-6| 33-3/29-0
6x45x20 | 589 |37:0340| 30-3263[22:4] 19:0
6x3 %12 | 353 [181]145|11-4| 89 7:1
§x4§x20 | 588 |380) 354|32:4|289|252| 218
s5x43<18 | 529 |340| 316286/ 253]22:0] 188

For notes relating to above see page xi. |




FLEMING BROS. |57
and Dimensions and Properties
Moduli Radii
HEIGHTS'IN FEET Se:.,tfion Grr‘:‘:lnn
10 [ 12| 14| 16 | 18 | 20 | Axis | Axis | Axis| Axis
y—y | x—x |y—y|e—=x
19-4 29 |245 | 94 408
89-5| 759|629 51-9] 430 36:0] 132 | 510 | 1-64) 366
77:5| 65-B| 54-7| 45:1|37-4(31-3| 11:5 | 46-3 | 1-65| 3-76
130 : 21| 180 | 42 362
63:8| 56:5| 49.0| 41-6| 35-3| 29.8] 99 [ 32:8 | 1-89] 3.44
462|370/ 295|237 65 | 288 | 138 3.34
283|214 | 41|24 | 111 329
109 e 17| 139 81324
10-4 17| 113 | -84 289
14 | 103 | -74) 285
252, 19:0 36 | 146 | 111 244
162] 119 = 24| 116 | 96 243
= 97| 70| -64{ 244
188 14-0 29 | 100 | 1-06| 2:06
162 12:1 25| 91 |1-03 207

See page xiv regarding various conditions of End Fixity




158 FLEMING BROS.

JOIST STANCHIONS—
Safe Concentric Loads in Tons

,| T |" Area EFFECTIVE
x 5q.
Ins. 13| 45| 6/|7]|8
Section

5 x3 x Il | 326 [200[17:3] 141|112 89| 7:1
*5 x2§x9 | 265 |149|118 88 &8
2x18x65 | 191 | 7.5 49
*4ix2 xT 206 | 96| 67| 47
4 %3 x10 |.294 |180|156|127| 10-1| 80| 64
*4 x3 %95 | 279 |17-315:0{ 123 98 7:8 62
4 x1§x5 147 | 56| 36
3 %3 x85 | 252 | 157|138 115 92| 7:3) 59
3 x1ix4 118 | 39| 25

Special Sections

For notes relating to above see page xi.

* Sections marked thus are Old British Standard and




FLEMING BROS. 159

and Dimensions and Properties

Moduli Radii
of

HEIGHTS IN FEET Section | Gyration

P10 |12 14 ] 16 | 18 | Axis | Axis |Axis| Axis
y—y | x—x [y—y|x—x

‘97 | 5:5 | -67 | 2-08

63 | 4-36 | -55 |2-03

*30 | 2:83 | -37 | 188
38 | 2:96 | -43 | |-80|

390 | 67 | 163

88
‘B5 | 376 | -68 | I-64

N ERIEE
3 25470 [123
RN EIRE

See pag'e xiv regarding various conditions of End Fixity




160 FLEMING BROS.

COMPOUND STANCHIONS—
Safe Concentric Loads in Tons

pb_Hy Welzht| Area EFFECTIVE
foot in

x in 1q.

Flange| Ibs. ins. 112014161820

Joist | plaes

18880142 | 2740 [79-53[525/507 486463437

18 «Bx80 |14« 13| 226-4 |65-53|430/413 3953?5;5

18-8x8014%1 | 1788 |51-53|333[319(303}285|265
188480 |14x7 | 1669 |48:03|309[295/279(262[242

18<8+80|(4x3 | 1550 |44-53|284/271(255/238(215

18xB=80|14x§ | 143-1 |41-03|1260/246/231 214196

f8x8x80(14=1 | 1312 | 37-53|234/221/206 189|172

Rijvet|s 3 |dia.| for

18x6x55{12x2 | 220-5 | 64-1E]410{391(369(344/318
18625512 13| 1797 |52:18)331(314/295/273|251

18x6x55(12x1 | 1389 |40-18{250{236(219(201|182|

18x6x55(12x3 | 1287 |37-18]230216/200]182) 164
[Bx6x55|12x=% 118-5 34'|3|109 195(180|163| 146
1Bx6x55(12x & | 108:3 |31-18 rsa|t75 160|144 128
18<6+55012-3 | 981 |2818]167/154{139/124]109

For notes relating to above see page xi.




FLEMING BROS. 16l
Single Joist with Plates
and Dimensions and Properties
Moduli Radii
HEIGHTS IN FEET Se:t’im Gr;'“o"
22 | 24 | 26 | 30 | 34 | 38 | Axis | Axis |Axis Axis
y—y | x—x |y—y|x—x
409 | 379 | 350 | 293 | 245 | 205 | 141 | 628 | 352|932
327 | 302|277 230 | 191 | 160 | 108 | S04 |3-40]8-99
244 (222|202 | 166 [ 136 | 113 | 75 | 382 | 320|862
222|202 | 183 149 [122 | 102 | 7 | 352 | 313851
200 | 181 | 164133 | 109 [90-1| 59 | 322 |3-04 840
178 160 | 144 [ 116|950 | 51 | 292 |2.94|828
155 | 138|124 |995|soe| | 43 | 262 |282] 815
18%|8 an|d § |dia. [for 1]Bx 6 s
290 | 263|237 [ 193 [158 | 131 | 100 | 514 |3-06| 9-39
227 | 205 | 184 | 149 | 121 76 | 407 |2:96] 9:06
163 | 146|130 [104 (846 | 52 | 301 |2.78] 866
147 [131 | 116 |[932|75.6) | 46 | 275 |272] .54
130 115 [ 103 [817 | 40 | 249 265842
113 100 | 888 702 34 | 223 |2:36/829
963|845/ 745586 | | 28| 197 |2.44/8.14
See page xiv regarding various conditions of End Fixity

G



162 FLEMING BROS.

COMPOUND STANCHIONS—
Safe Concentric Loads in Tons

X
Weigh
y.l._l_d., por | Area EFFECTIVE
| "] foor in
x in :q.
Fiange| 15 | s (12141618 |20
Joist

Plates

16 x8x7514x2 | 2690 |78-05/516/499/479 456/43|

16x8%75(14x 14| 221-4 | 64-05/422/405/388]368|346
16x8x75 ﬁu 173-8 | 50-05/325(311{296/279|260

16875 |14xF | 161-9 | 46-55|301|287|273|256(237

16=Bx75|l14=% | 1500 43-0527;163249233115

16%8x75 [4x§ | 1381 39<551251139225?.09I92

16%B=75|14= % | 1265 | 36-05/226/214/200/ 185|168

Ri|vet(s I |dia.| for

16%6x62|12x2 | 227-4 | 66-20/422/402|379|352|324

16x6x62 (12 13 1866 54-20|34'1 324(304/281|256

16x6x62 121 | 1458 |42:20{261(245(227/207|187
16x6=62 121 | 1356 |39.20/240|225(208{ 189|169

16x6x62[12x3 | 1254 |3620{220 205 188| 169151

16x6x62[12x§ | 1152 |33-20/198[184|167[150] 133
16 6x62 123 | 1050 |3020]177(162] 146 mua'

For notes relating to above see page xi.




FLEMING BROS.

163
Single Joist with Plates
and Dimensions and Properties
Moduli Radii
HEIGHTS IN FEET sg:’:‘o" Gv;f‘lm
22 | 24 | 26 | 30 | 34 | 38 | Axis | Axis |Axis| Axis
Y= | *—X | Yy—¥|X—x|
404 | 375 | 346 | 291 | 244 | 204 | 140 | 553 | 355/ 842
323|298 |274 | 228 | 190 | 159 | 108 | 442 |3.43{ 809
240|219 [200 | 164 | 135 [ 13| 75 | 333 [3-24{ 774
218 | 199 | 181 | 148 [ 122|101 | 67 | 306 |3-17]7-64
197 | 179 [ 161 [ 131 | 108 [89-7] 59 | 280 | 3-09|7-54
(175 158 [142| 115 |94-1] | 51 | 253 |3-00|7-43
152 (136 | 122 | 985|799 | 42 | 227 |287|7:31
16 [8 anld 2 |dia. |for 1[6 6] 5
295 | 267 | 241 [ 195 | 159 101 | 463 |3-02{B36
232|209 | 187 [151 [123| | 76 | 367 291|802
168|149 133|106 |86-1| | 52 | 274 |273| 764
151 134|119 ]9s0] | | 46 | 250 | 267|753
134 119|105 |835| | | 40 | 227 | 259 741
17102 |sral72a[ | | 34 | 204 | 250|728
99.687-3 767 " | 28 [ 181 |238/7:14

See page xiv regarding various conditions of End Fixity




164 FLEMING BROS.

COMPOUND STANCHIONS—
Safe Concentric Loads in Tons

x
v et xrse EFFECTIVE
| foot in
x in 1q.
Flange| 'bs | M |10 f12}14f16 18

lolst | places

16 6%50|12x2 | 2155 |6270]418/402|384(363/339)
16 650 [12x 13| 1747 |5070/336/322]307|289 268)

16650 12 1 | 1339 |3870[253(242(229/213] 19|
166+50 |12+ | 1237 |3570[233/222/209 154|178

16%6x50|12% | 1135 |32.70[212/201|189] 175159

16« 6=50|12=§ | 1033 29-7'0|I9I 181]168155 MOI

16%6x50|12x3 | 931 |2670 I?UIS?HS]IMI:DI

Ri| vet|s

15x6x45 122 | 2105 |61-24/409{394|37¢{356[333

IS 6x45 12x 13| 1697 |49-24|327|314(299/282/263

ISx6x45 12«1 | 1289 |37-24/245(234 221(207|191

ISx6x45|12xF | 1187 |3424/224/214|202{188(173

15%6%45 |12x2 | 1085 |31:24[203[193[182{169]154

15x6%45|12x8 | 983 |2824182 |?:i|62|49|35|

15%6x45 123 | 881 |2524l161]152 1411250114

For notes relating to above see page xi. ‘




FLEMING BROS. 165

Single Joist with Plates
and Dimensions and Properties

Moduli Radii
of of

HEIGHTS IN FEET oi Ik Ginass

20 | 22 | 24 | 28 | 32 | 36 | Axis | Axis |Axis| Axis
y—y | x—x [y—yje—x

313|286 260 (212|173 | 143 | 100 | 452 |3-09 849
246|224 | 202 | 164|133 | 109 | 76 | 356 |2:998:17
178 161 | 144 | 115 | 93-0) 262 |2-83| 780

161 | 144|129 102 | 828 238 |2:77| 769

125 111 | 98-8} 78| 622 192 | 261|746

52
46
143|128 | 114 | 90-5| 725 40 | 215 |2-70( 758
34
28

107 | 94-5| 830 64-9 169 |2:50/ 7:33

]
309|283 | 257 | 210 | 172| 142| 99 | 418 |3-12/8:06
24212211199 | 162 (132|108 75 | 328 [3-03/7.74

174|157 | 141 | 113 | 917 si | 239 |288|7.38
157 | 141 | 126 | 101 | 816 45 | 217 282|728
139|125 | 111 |88:8|71-3 39 | 195 [2.75|7.18
122|108 | 96+4| 76:2| 61:0 33| 173 [2:66(7.06
103 |917i81-0l 636l | 27 | 151 |255) 693

See page xiv regarding various conditions of End Fixity




N

166

FLEMING BROS.

COMPOUND STANCHIONS—
Safe Concentric Loads in Tons

x e .
vH—‘r ;‘ﬁ ig EFFECTIVE
X 55 |<¥
Frange| 38 12141618 |20
Joist | plares

15%5x42{10 % | | 1123] 32-36( 188 | 172 | 154 | 136 | 119
15x542/10.x § | 1038 2986|172 156 | 139 | 122 | 107
1554210 1 | 95:3(27-36 155 | 140 [ 124 | 108 [ 946
15x542/10 < § | 86| 2486 138( 124 [ 109 | 94.6[818
15x5%42{10 § | 783|2236| 121107 931 800 687
15x5x42{10.< § | 69.8( 19| 102|893 763 648 5511
15x5x42) 9§ | 67:3] 19:08] 900/ 755 63-1| 527 44-4
Rilvets | § |dia.| for

14x8x7014x2 | 2640|7659 508 | 450 | 471 | 450 | 425
14870 14x 3] 216-4| 6259 412 397 [ 380 | 362 [ 341
14x8x70 14 < | | 1688| 48:59) 316 303 |289 | 273 | 255
14x870/14% § | 156-9| 45-09( 292 | 280 | 266 | 250 | 233
14x8x70| 14§ | 145-0] 41-59| 268 | 256 | 242 | 227 | 210
14<8x70( 14 § |133-1] 3809243 | 232 [218 | 204 | 188
14x8x70{ 14 > 3 | 1212) 34.59] 218|207 | 194 | 180 | 164

For notes relating to above see page xi.




FLEMING BROS. 167
Single Joist with Plates
and Dimensions and Properties
Moduli Radii
HEIGHTS IN FEET &0 Gyroaftlon
22 | 24 | 26 | 30 | 34 | 38 | Axis | Axis |Axis|Axis
y—y | X—x |y—y|x—x
104 [ 91-6| 80-4 201 |235727
93:4|81-6{715 31 | 183 |2:30| 716
821(715{626) | | | 27 | 165 |224 705
707/ 61-4| 53:6 23 | 147 |2:16| 692
so0(si-1| | 19 | 129 (206|678
472408 T s i [1eslees
R e 13 | 105 |1-73] 658
15x [5 anldZdlia.fo|r 14| x8 g
399|371 | 343 289 | 242 203 | 140 | 479 | 3.58|7-50
318|294 271|226 | 188 | 158 | 107 | 381 |3.47|7-19
235 216|197 163 | 134| 112 | 75 | 285 |328| 685
204|196 178 | 146 [ 120 [999| 67 | 262 | 322|676
193|176 | 159 [ 130 | 107 88:9| 58 | 239 |3.14 667
171|155 | 140 [ 114 [9321 771 50 | 215 |3-08 657
149 | 134 | 120 | 971|791 a2 | 192 |292(646

See page xiv regarding various conditions of End Fixity I

i
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FLEMING BROS.

COMPOUND STANCHIONS—
Safe Concentric Loads, in Tons

x = .
"l'_H' ;«E ; i EFFECTIVE
« %’.ézzu 1416|1820

joee_|Fanest >
1476x57|122 | 222:5| 6478|414 | 395 | 372 | 348 | 320
14-6x57|12 % 13] 1817| 5278|334 | 317 | 298 | 276 | 253
14=6x57/12 % | | 140-9] 40-78| 254 | 239 | 222 | 204 | 185
14=6x57|123 | 130-7| 37-78| 233 | 219 | 203 | 185 | 167
146x57|12%1 | 1205| 3478 213 | 199 | 183 | 166 | 149
14x6x57|12 % & | 1103 31-78] 192 | 178 | 163 | 147 | 131
14x6x57]12 %% | 100-1| 2878|170 157 | 142 [ 127 | 112.
gk Rivjets
[4x6x46/12 %2 |211-7] 61-60| 396 | 378 | 358 | 335 | 310
14264612 = 13| 1709] 49-60] 316 | 301 284 | 264 243
1464612 1 | 130-1 37-60] 236 | 223 |209 [ 192 175
46 x46(12§ | 1200[34:60[ 216|204 | 190 | 174 | 158
14<646/12 7 | 109:9)31-60] 195 | 184 170 | 156 | 141
I4x6x46/12x § 99.5|28-60| 175 | 164 | 151 | 137|123
14-6x46/12x 1 89-41 25-601 154 | 143 [ 131 | 117 | 104

For notes relating to above see page xi.




FLEMING BROS. 169

Single Joist with Plates
and Dimensions and Properties

Moduli Radii
HEIGHTS IN FEET oo blailin
22 | 24 | 26 | 28 | 32 | 36 | Axis | Axis |Axis|Axis

y— | x—x |y—y|x—x
292 | 265 | 239 | 216 | 176 | 144 | 101 | 402 | 3-05| 7-48]
230|207 | 186 | 167 [ 135 [111 | 77 | 318 |2.95|7-16
166|148 | 132 | 118 [95-1 53 | 236 | 278 6-80f
149|133 | 118 | 105 [ 849 47 | 215 | 272/ 6 70|
133|118 | 104 |93:2|746| | 41 | 195 |2:65|6-60
116|102 | 90-6/804) 35 | 175 |2-56| 648
98-6| 867 76-3| 675 29 | 155 | 244|636
1 |dia.
284|258 234 (201 172 | 142 | 99 | 392 | 311|757
222|201 | 181 | 163 | 132 [109| 76 | 307 [3-02{7:26
158|142 [127 | 114|923 | s2 | 224 |287]691
Ha2 |27 |3 | 10821 | 46 | 204 |281]681
126|112 [100 |89-4|71:8] | 40 | 183 |274|671
109 |97-3| 64| 769|616 | 34 | 163 | 265|660
9271818723642 28 | 143 | 254648

See page xiv regarding various conditions of End Fixity




1700. FLEMING BROS.

COMPOUND STANCHIONS—
Safe Concentric Loads in Tons

x i
'H“' éf ; S EFFECTIVE
r?j,,.'—‘; 38 <f 1214|1618 20
Jolst | prages
13453510 « 13] 139-3| 40-30| 243 | 226 | 206 | 185 | 165
13x5%35{10 | 1053|3030 179|164 | 148 | 132| 116
135x35|10% u»aln-ml 162|149 134|118 | 104
13x5%35/10= 2 | 88:3|25-30| 146 | 133|115 | 105|919
E?&Ebio,: 798| 22:80] 129 117 | 104 912793
13:5x35(10 < 3 | 71-3}2030] 112|101 |887| 77:0/ 665
134535/10 3 | 62:8) 17-80] 95.3) 84.0| 72:8| 62.3] 532
(=T | “Rifvecs| 3 [dia | for
1286514 < 2 | 259.0| 75-12| 499 | 482 | 463 | 443 | 419
12<865(14 = 13] 211-4| 61-12| 403 | 389 | 373 | 385 | 335
1258 65|14 % | | 163-8]47-12| 307 | 295 | 282 | 266 | 249
12865/14 % § | 151-9] 43-62| 2837 272 | 259 | 244 | 228
12%8x65{14~ 1 | 1400 40-12| 259 | 248 | 235 [ 221 [ 206
12x8x65{14 < 8 | 128-1] 3662|235 [ 224|212 198 | 183
128x65/14x 3 | 1162]33-12| 210/ 200] 188 174 | 160

For notes relating to above see page xi.




FLEMING BROS. 171
Single Joist with Plates
and Dimensions and Properties
Moduli Raclii
HEIGHTS IN FEET St:tliou Gy;'mn
22 | 24 | 26 | 30 | 34 | 38 | Axis | Axis |Axis| Axis
y—y | x—x |y—ylx—=x
146 | 128 114 90-1 52 | 233 | 254 580
102 | 89-8/ 79-1) 621 T35 | 169 | 242l 646
91300703 | | | 31 | 153 [237]637
802|700/ 614 Ta27 | 137 [232)67
69:8{ 60-1| 52:6 23 | 121|225 616
o O R
458 35-¢| 15 | 90 |2:03/ 590
13% 5 anld % |dia. [for 1[2x8 [E
394 | 367 | 340 | 287 | 241 [ 202 | 140 | 406 [3-61] 658
313290 | 268|224 187 | 157 | 107 | 321 |351| €-28]
231213 194 [ 161 | 133|111 | 75 | 239 |3-33{ 596
210193 | 176 | 145 | 119 | 99.8] 66 | 219 [327| 588
189|173 | 157 | 128 | 106 | 88-1| 58 | 199 |3-19|5-78
167 152|138 | 112 922| 76-4| 50 | 179 | 310|569
145131 | 118 | 9s8l782l | 42| 159 298l 559

See page xiv regarding various conditions of End Fixity
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FLEMING BROS.

COMPOUND STANCHIONS—
Safe Concentric Loads in Tons

Jolat

EFFECTIVE

Area in
5q. ins

foot In Ibs.

Weight per

Flange
Plates

14

16

12x6%54/12«2 | 219-5| 63-89] 426

409

3%

369

344

12x6x54/12x 13] 1787 51-89] 343

ne

313

294

74

12x6x54{12 = | | 137-9] 39-89| 261

249

235

219

201

12x6x54{12=F | 127-7] 36-89] 240

229

215

200

12x6x54{12« % | 117-5/33-89| 219

208

195

164

12%6x54{12« § | 107-3| 30-89| 198

1187

175

160

145

12x6x54{12=§ | 97-1|27-89] 177

166

154

140

Riv]

12x6x44|12 x 2 | 209-7| 61-00| 409

n

375

355

1226 %4412 x 13| 168-9] 49-00] 326

33

298

281

12x6x44{12 % 1 | 128-1] 37-00{ 243

233

prl

207

12x6x44]12x F | 117-9] 34-00| 223

213

201

12x6 44|12« ¥ | 107-7| 31-00| 202

192

181

168

12x6x44|12x § | 97-5{28-00] 181

172

161

149

126x44/12x § | 87-3| 25-00] 160

141

129

For notes relating to above see page xi.




FLEMING BROS. 173

Single Joist with Plates
and Dimensions and Properties

Moduli Radii

HEIGHTS IN FEET of of
Section |Gyration

20 | 22 | 24 | 28 | 32 | 36 | Axis | Axis |Axis{Axis
y—y | x—x |y—y|x—a

318 (291 | 264 (215|175 | 144 | 101 | 343 | 3-08| 6-55

251 228|206 | 166 | 135 | 111 | 77 | 270 |2-98| 624
183 | 164 | 147 | 117 | 949 53 | 199 |2:82) 591
165 | 148 | 132 | 105 | 847 47 | 181 |276 581
147 | 131 [ 117 | 92:8| 744 4l | 164 |2:68) 571
129115 [ 101 [802|640] | 35 | 147 | 260|562
111 97-9| 86-1| 673 29 | 130 |2-49) 550
3 |dia.

308|283 (257 | 211 [ 172|142 100 | 336 |3:13] 6-63

241 |22] |200 | 162|132 (109 76 | 262 |3-04| 6-33

174 | 157 | 141 | 114 )|92:2)75-5| 52 | 190 |2-90 600

157 | 141 | 127 | 101 | 82-1 46 | 173 |284/591
139|125 | 112 | 893|719 w0 | 155 [277)582
122109 | 970/ 767| 615 34 | 138 269572
104|922 1816 |64-1 |512 28 | 121 |2:58] 561

See page xiv regarding various conditions of End Fixity




-

174 FLEMING BROS,

COMPOUND STANCHIONS—
Safe Concentric Loads in Tons

o
,*,-l_qi.,, ;'fx% :E EFFECTIVE
X LT R [ e = 1
Fiange| =8 <Fljo|12|1a 1618
Joist | plates

12573210 13) 136-4| 39-44] 252 | 238 | 222 203 | 183
12:5x32/10 1 | 1024|2944 186 | 174 | 161 | 146 | 130
12+5x32010 %3 | 93-9|26-94| 169|158 145|131 ] 116
12x5%32/10x 2 | 85-4|24-44| 152 | 142|130 (116|103
12:5%3210 8 | 769|21:94] 135|126 | 114] 101 |89-4
125x3210x % | 68-4] 1944| 118 109|982\ 86:5| 752
125x32]102 | 59-9] 1694 101 | 91-8]81-3|70-6| 606
Riv_c:; 3 |dia.| for

108x55|14x 2 | 249:0| 72-18{ 494 | 480 | 465 | 447 | 428
1085514 x 13] 201-4| 58-18| 396 | 385 | 372|357 | 341
10=8x55/14% 1 |153-8 «-Ialsﬂﬂ 290 | 279 | 267 | 253
108x55{14x & | 141-9] 4068] 275 | 265 | 255 | 244 | 230
10485514 1 | 130:0]37-18] 250 | 241 232|221 208
1048x55|14 & | 118-1]33-68] 226 |217 208 157 | 185
108x55l14 x £ | 1062 30-18] 201 [ 193 | 184 174] 162

For notes relating to above see page xi.




FLEMING BROS. 175

Single Joist with Plates
and Dimensions and Properties

Hor.!'uli Rat'iil
o o

HEIGHTS IN' FEET Section |Gyration
20 | 22 | 24 | 28 | 32 | 36 | Axis | Axis [Axis| Axis

y—y | x—x ly—yjx—x

163 | 144 | 127 | 100 | 801 52 | 212 |257| 636
s |01 [esalesa] | | 35| 12 |245{6m2
102 | 90-0| 79-0| 61-4 31 | 138 |240, 593
903 789) 691/ 53-6 27 | 123 |23/ 583
778 67:8| 59-1| 45.8 23 | 109 |2:28) 573
65-1| 564/ 490 19 [ 94 219|561
520/ 448/ 38:8 14| 80 |2:08 548

12 |5 anld § |dia. |[for 1]/0x8

406 | 383 | 357 | 306|258 | 217 | 138 | 332 |3-68 5-67|

322|302 | 281 | 238|200 | 167 | 106 | 259 |3:57|538
237|221 | 204 | 171 [ 142 | 18| 73 | 190 |3-40] 5-08]
216|200 | 184|153 | 127 | 105 | 65 | 173 |334) 499
194|179 | 164 | 136 | 12| 93:3] 57 | 156 |327) 491
172|158 | 144 | 119 | 97:6/ 806| 49 | 139 [3-18| 42
150 136 | 124 | 101 | 82:5| 67-9 40 | 123 | 3-06! 473|

See page xiv regarding various conditions of End Fixity |




1766 FLEMING BROS.

COMPOUND STANCHIONS—
Safe Concentric Loads in Tons

X
vHr E».E : F EFFECTIVE
x [~ -
Forrel S8 [ <% 12| 14| 16| 18| 20
Joist Plates
10x640|12 %2 | 205-5| 59-77| 385 | 369 | 350 | 328 | 304
1064012 x 1] 164-7| 47-77| 306 | 292 | 276 | 258 | 238
1064012 1 |123:9]35:77| 226215 | 202 187 | 171
10640112 x & | 1137|32:77| 206 | 195 | 183 169 | 154
1064012 x 3 | 103:529.77| 186 | 176 | 164 151 | 137
10640112 x 3 | 933|2677| 166 | 156| 144 | 132|119
10x6x40[123 | 83-1|2377[ 145 136|125 | 113 [ 101
; Riv|ets
105x30{10  13] 134-3[ 38-85| 235 | 219 | 201 | 182 | 162
10x5x30[10 1 | 1003 28-85| 172|159 | 144 129 | 114
10%5%30]10x % | 91-8|26:35] 155 | 143|129 | 115] 101
10x5x30{10 1 | 83-3[2385| 139 128 115 102 | 89-6
10x5x30/10§ | 748[21-35| 123 | 112|100 | 884772
10x5x30/10 § | 66-3| 1885 106 | 96-4| 853 74-4| 64-6
10x5-30]10 3 | 57-8] 16:35| 89-6| 798l 69:6] 600 51-6

For notes relating to above see page xi.




FLEMING BROS. 177

Single |loist with Plates

and Dimensions and Properties

Moduli Radii
HEIGHTS IN FEET s;éun Gvrl:f““
22 | 24 | 26 | 30 | 32 | 36 | Axis | Axis |Axis| Axis

y—y | x—x |y—y|x—x
280 | 255|231 | 189 171 | 141 | 100 | 278 |3-16| 572
2181198 | 179 | 145131 | 108 76 | 216 |3-08 5-42
155|140 | 125 | 101 [91-6|75-1| 52 | 156 |2:94 511
139 | 125 | 112|904 81-4| 66| 46 | 141 |2:89(5.02
123 | 110 | 98¢ 792| 712 40 | 126 |2:83) 494
107 | 95-6| 352 68-0] 610, 34 | 112|275 43|
90-5| 80-3( 71-2| 56-6| 507 2 | 97 |2:64 475

2 | dia.

143|127 | 112|893 80-0 52 | 176 |2:59/ 543
100 | 88-4| 78-0{ 61-3 35| 125 | 247511
9.5/ 78.6| 69-2| 543 31 | 113|243 5:02
78-4| 687|504 27 | 101 |238) 493
67:5/58:8| 516 23| 89 |231| 484
56.0| 48:8| 27 19| 77 p:|473
445386 337 14 | 65 |2.00/4-61

See page xilv regarding various conditions of End Fixity
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FLEMING BROS.

COMPOUND STANCHIONS—
Safe Concentric Loads in Tons

% e
.,_I':_‘I_, ;’:ﬁ :E EFFECTIVE
X 50 |c¥
Finge] 32 1012|1416 |18
Joist | plates

1045 =25 91 | BB-4|25-35/156| 144 [ 130|116 101
10243 %25/ 9=F | 80-8(23-10{141| 130 [ 117 | 103 |90-6
10x45x25 9x2 | 73-1|2085]126] 116 | 104 [91.7| 796
10:<45%25 9« § | 65-5| 18-60]111| 102 |90-9| 79-3| 68-4
104525 9x§ | 57-8 16-35|96:8|87-6|77-2{ 667|571
10:45=25| 9«3 | 50-2| 14-10(81-4| 72-6| 63:0| 53-7| 45-6
10x4}x25| 8x § | 47-8] 13-35[717 616/ 51-5| 42:7| 356

Rijvets ;d_l-a‘for
9=7 x50|I1x2 216-8|62:71(419| 404 _3;; 365 | 342
9x7 %50(12x 1§] 176-0) 50-71|337) 324 | 309 (291 | 272
9x7 x50{12x | | 135-2| 38:71]|255/244 | 231 | 217 | 200
9x7 %5012 x § | 125-0) 35-71|234| 224 | 212 | 198 | 182
9x7 x50/12x§ | 114-8| 32-71|214/204 | 192 | 179 | 164
9x7 x50/12x§ | 104-6|29-71|193| 183 | 172 | 159 | 146
9x7 =50{12x % | 94-4|2671 172163 | 152 1 1401 126

For notes relating to above see page xi.




FLEMING BROS. 179
Single Joist with Plates
and Dimensions and Properties
Moduli Radii
HEGHISIINTEERT Se:t'ion Gyr:i:]nn
20 | 22 | 24 | 28 | 32 | 36 | Axis | Axis |Axis| Axlis
y—y | x—x |y—y|x—x
882/ 76-6| 668/ 515 28 | i11 |2:25/5.13
78-5| 68:0| 593 25 | 100 [2:21] 506
687 59-4/516| | 22| 89 |2:16 496
589|50.8) 44:0 18 | 78 |2:11| 486
489 420/ 36:3 15 | 67 |2:03/476
38833185 | 12| 57 [192] 464
29.9 10| 53170 4-60'
10 |4} alnd 3| dia. [for 9| x7
317|291 | 265 | 217 [ 177 | 146 | 103 | 258 |313] 518
250 | 229 | 207 169137 113 79 | 201 |3-05 4’BB|
183 | 166 | 149 | 120 | 97-5/79-8| 55 | 147 |2-91 4-5;
166 | 150 | 134/ 108 | 873 49 | 134 |2:86| 4-49
149 | 134 | 119 | 95:6| 77-0 43 | 121 |2:80] 441
131|117 | 104|832 667 37 | 108 (272|433
113 101 | 89:5| 70-6| 56-6 31 | 96 [2:63 424
See page xiv regarding various conditions of End Fixity
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FLEMING BROS.

COMPOUND STANCHIONS—
Safe Concentric Loads in Tons

1._;_.}

Flange

Jolst | plages

foot in Ibs.

Weight per

Area in

5q. ins.

EFFECTIVE

14.| 16

IBsz3B'I4><'1

232-0{ 6713

450

435 | 420

818»\38'}4:<li

184-4)

53:13

355

344 (330

|8x8x38||4><|

136-8|

39:13

267

259

250 | 240

IEX8*38||4xi

124-9|

35-63

242

235

2281218

IB::Bx3B|I4x!

113-0

32:13

218

212

204 | 195

leBx?yB‘Hx:

1011

za-sa| 194

187

180|172

'axsua]mi

89-2

25:13]

170

164

Bx8x38/14x3

773

21-63

145

139

157
133

149
126

Riv

ets |gdial.

Bx 6x 3512 x I3

159-7]

46-30

309

198

269

lsxsxas 12x1

1189

34-30]

27

218

195

]sxsxas 12x3

1087

31-30|

207

176

'uzsxas 122

98-5

28-30|

186

178

157

|sxs><35 12x%

883

25-30] 165

158

149 | 138

Bx6x3512x1

781

22:30] 144

137

1291119

For notes relating to above see page xi.




FLEMING BROS. 181

Single Joist with Plates
and Dimensions and Properties

Moduli Radii
f of

o
HEIGHTS IN FEET Section | Gyration|

20 | 22 | 24 | 28 | 32 | 36 | Axis | Axis |Axis| Axis
Y= | X=X y—Y|Xx—X

362|340 | 292|248 | 201 | 136 | 259 |3-76 4-80|

383
302|283 (264 (228 | 192 165) 104 | 198 |3-70) 4-52

216|203 | 188 | 160 | 134 | 114] 71 [ 140 |3-56 4-'13'

196 | 182 | 169 [143 | 119 | 101 | &3 | 126 |3-50] 415

175|163 | 149 | 127 | 105 | 88-4] 55 | 112 | 3-46| 4-07

153 (142 {131 | 108 |B89-0|75:B] 47 | 99 |3-36/ 4-00|

132|122 | 111 | 920|765/ 630 38 | 85 328391

109 | 100 (91-1{74:4|61-0/ 50-2] 30 | 72 |3-12|3-82|

8x8|and |} dia|. for (Bx6

233|214 1195|159 (130 {107} 75 | 170 |3-12 4-49'

166 | 151 [ 137 {111 |90-4{ 742 51 | 121 |2.99] 415

150 | 136 | 122 | 99-0| 80-2| 65:8] 45 | 109 | 2-95| 4-11

133 | 120 | 108 | B6-7|70-1| 57-4| 3% | 97 |2:88) 4-03

115 | 104 | 93:2| 74-4) 59-9 33 | 85 |28l 3-95[

982/ 87-7178-1161-9 497 7| 74 |21 3-86'

See page xiv regarding various conditions of End Fixity |
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FLEMING BROS.

COMPOUND STANCHIONS—
Safe Concentric Loads in Tons

x
| 54 :
v—b—r}v ;i T.E‘.E EFFECTIVE
—— el 28 [ <% 8 | 10| 12| 14|16
Joist @:{: 22

8 5%28[10 « 13 132-4[ 3828/ 258 | 246 {233 {217 [199
g 5x28/101 | 9842828 189|180 169 | 156 142
|a,5nzsilox; 89-9 u-ra’ 172|163 | 153|141 | 128
{<5x28/10x2 | 814 23.28) 154 146 137 | 126 | 13
Fﬁ:nhox: 729{2078] 137 | 129 | 121 | 110|993
‘x.sxﬁllﬂxi 64-4/1828{ 120 112 | 104 | 947|842
8528[10x & | 559|1578] 103 |95 876/ 784/ 637

Iy Riviets
6.+ 5 25(10 ~ 13| 1293| 37-37| 252 | 241 | 228|213 [ 197
f6x5x2sl10x 1 | 953|27.37) 183|175 | 165 | 153 | 140
l6 5 %2510« 3 86:8|2487| 166 | 159 | 149 138 | 125
65+25(102 | 78:3122:37] 149 | 141 |133]122{ 110
[6%5x25/10 5 | e98f19:87( 132|125 | 117 | 107 | 969
!hiﬂi[loni 61-3| 17:37| 114 108 | 100 |91-2| 814
6525103 | 528] 14-87] 97-0/ 90-71 835/ 75-3/ 664

For notes relating to above see page xi.




FLEMING BROS. 183

Single Joist with Plates
and Dimensions and Properties

Moduli Radii
f of

(=]
HEIGHTS IM FEET Seceion | Gyration

18| 20| 22 | 24 | 28 | 30 | Axis | Axis |Axis| Axis
y—y | x—x |y—y|x—=x

180 | 161 | 143 | 126 | 100 (89-2| 52 | 140 |2:61| 4-49|
128 | 113 | 100 | 88-1| 689 61-2| 35 99 |2:50 4-19
114 | 101 | 89:1| 78-4| 61-2| 54-4| 31 89 | 2-46) 411

101 |89-1|78:1| 68:6| 53-4| 47.4] 27 | 79 |2.01] 403

87:6| 76:8) 67-1| 586| 455 23| 70 |235394
738 642| 58| 487 376 19| 60 |226386
59-6) 514 44-4| 386 14| 51 |215[374
_; dia.

178 | 159 | 142 | 126 | 98:6/88-1] 52 | 105 |2-63| 3-55

125 112|985 86:6| 680/ 604| 35 | 73 253325
112 | 99.7| 884|779 0-5[53.9] 31 | 65 |2-50[3-18|
98.6| 87.0| 768 67-3| 520/ 466 27 | 57 |2:443:10

86:1| 75:8| 66-4| 58-1| 45-2{40-1| 23 | 50 |2-40]3-02

71-5| 62:4| 54-4| 47-4 369 18| 43230293
57.5/ 50.0/ 432/ 37-6 14 | 36 |2:19/284

See page xiv regarding various conditions of End Fixity
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FLEMING BROS.

COMPOUND STANCHIONS—
Safe Concentric Loads in Tons

x
% e M Bl Area EFFECTIVE

X }E. ’:- 5o
) P ins. | 1214161820
Two Joists
2474 :95| 190 | 5588 | 407 |403 | 400|397 |393
22-7 %75| 170 | 412 |319 316 314|311 |307
20-73-89| 155 |5238 |377 374|370 | 366 | 362
20 63 < 65| 160 | 3824 |276 (273 |270 | 267 | 264
188 x80| 145 |47.06 (338|334 330
187 75| 140 | 4418 [316|313|309 305|301
18x6 x55| 140 |3236 |231 (229|226 |223 220
16x8 x75| 13-0 | 4413 [314]310|306 |302 298
16%6 x62| 120 | 3642 |258 [254 |250 [246 | 242
16%6 x50| 125 |29-42 |209 |206 203 [200 197
156 =45| 120 |2648 | 187|185 | 182|179 | 176
15x5 «42| 110 | 2472 [173[171]168 | 165] 161
14x8 70| 11:0 | 41.18 290 286|281 | 276| 271
14x6 x57| 11:0 |33-58 236|232 228 224|219
1456 x46| 110 |27-18 | 191188185 181 178

For notes relating to above see page xi.




FLEMING BROS. 185

Two Joists Battened Together
and Dimensions and Properties

Moduli Radii
of of

1
BIEIS TR FEET Section Gyration

24 | 28 | 32 | 36 | 40 | 44 | Axis | Axis | Axis| Axis
Y=y | X—X l[y—Y|X—Xx

386 | 378 | 370 | 361 | 351 [ 340 | 390 | 422 [9-62| 9-52
301 | 294 | 286 | 277 | 267 | 257 305 |8-61| 872

258 | 251 | 243 | 235 | 225 (214 245 (8-11|8-01

313 | 304 | 293 | 280 | 266 | 252 287 |7-45| 7-41

m

353 | 343 | 332 | 320 (306 | 291 | 284 | 335 |7-90| 7-99
223
232

292 | 283 | 271 | 259 | 245 |230 | 215 | 256 [7-15|7-22

214|206 | 198 [ 189 | 178 | 168 | 163 | 187 [7-10| 721

288 (276 | 264 | 249 {233 (216 | 190 | 243 |6-73| 664

233 (222 (210 [ 195 | 18O | 164 | 152 | 18] |6-12) 631

190 | 182 | 172 | 162 | 150 [ 139 | 129 | 154 |6-37| 6-48
169 [ 161 | 152 | 142 | 131 [ 120] 110 | 131 |6:12] &10
154 (145 | 135|124 | 112 | 101 | 96 | |14 |5:59|5:89

259 | 245 1230 (212 | 194 [ 176 | 145 | 202 |5-7%| 5:85

209 | 198 | 184 | 169 | 154 (139 ) 126 | 152 |5-65|5-64
170 1160 | 149 1137 [ 124 1113 | 102 | 126 |5-64] 5-71

See i}age xiv regarding various conditions of End Fixity




188 FLEMING BROS.

COMPOUND STANCHIONS—
Safe Concentric Loads in Tons

X Web

Y H! ¥ Censl:res .I\i;ea EFFECTIVE
,I‘ in 5q. A
ins. | ins. | 12 {14 | 16)| 18|20

Two Joists
1375 =35| 105 | 2060 | 144141 | 138136 | 132
2.8 ~65| 95 |3824|266 261|256 |250 | 244
126 x54| 90 |31.78 219|214 |210|204 | 198
1276 x44| 90 2600|179 [175[171[167 | 162
1245 %32| 90 |1890|130[127 124121 [117
108 x55| &5 |32:36 220|214 (208|202 194
1076 %40| 80 |2354 160|156 [151 [146 141
10x5 %30 70 |1770 [117[114[109 |104 995
10%4%25| 80 | 1470 |99-6[97-094-1{909]87:3
9x7 x50| 75 |29-42|196|190 | 184|176 168
9.4 x21| 70 | 1236 |81-9)793| 762|727 88
8.8 38| 85 |2225 146|141 135|128 120
Bxé =35 65 20:60 | 134129 | 123|116 109
8x5 28| 60 | 1656 |107|102(97:5 916|852
84 x18| &5 | 1060 |e688l6s59627/59.0[550

For notes relating to above see page xi.




FLEMING BROS. 187

Two Joists Battened Together
and Dimensions and Properties

Moduli Radii

HEIGHTS IN FEET of of
Section Gyration

22 | 24 | 28 | 32 | 36 | 40 | Axis | Axis | Axis| Axis
y—y | x—x |y—y|x—x

129 [ 125 (117 | 108 | 97-B|87-6] 76 | 87 |5-35/525

237 | 230|213 | 194|174 | 155| 113 | 163 |5-10/5-05
192|185 [ 169 | 151 | 134 | 117| 93 | 125 [4-69| 4-86
I57 | 151 | 138|123 | 109 | 959] 76 | 106 | 4-69| 494

113 | 109 [99-5|88:7|78+1| 68:2) 57 | 74 |4-61|4-84
186 (178 [ 158 | 13B (119 102) B4 | 115 | 463|422

135|128 [ 114 |99:2|B85-5{73-4| 60 | 82 |422/4-17

93-6|87-4| 74.7| 63-0| 53-0| 44-8| 39 | 58 |3-65|4-06
83-3|79-0| 69-7| 60-4 51-8| 444

49 | 4-11|4-08

40
158 | 148 | 128 | 109 |92-0/78-0) 68 | 92 | 4-10/3:76

64-6|60-2| 51-2| 43-0) 36-2] 30-4] 29 36 | 359|362
112 | 104 | 867 72:3| 60-5| 506 58 | 66 |4-65]343
101 [93-4|77-8| 64-3| 53-5| 448 41 | 57 |3:53|3:34
785|717 590/ 484 400 31| 45 |3203 29

50-8| 46-5/38-4|31-6126-2 21°9] 23 | 28 |3-35]3-24

See page xiv regarding various conditions of End Fixity




188 FLEMING BROS.

COMPOUND STANCHIONS—
Safe Concentric Loads in Tons

x
E [caneres| Ares EFFECTIVE
s in

L N i Lao | a2 | salias |as
Two Joists

T x4 x16 55 9-50 | 62-6| 59-7| 56-6| 52-9| 48-8
7 ~31x15| 55 | 884 [580| 556 524[487|450)
6 x5 x25| 55 | 1474|933 87-4| 805 72:9| 650
6 ~43-20| 45 |1178 |743| 97| 642581517
6 %3 %12 45 7:06 | 44-1| 41-1| 37-6| 33-7| 29:6
5 =43x20 50 11-76 | 70:1| 63-6| 56-5| 48-7| 41-9
5 x4Lx18 55 10-58 | 63-3| 57-4| 50-9| 44-0| 37-9
5 «3 x11| 40 | 652388352 31-1/27-0 231
S ~23%9 | 35 | 530|299 262224189 159
43 < 13x65| 35 3-82 |21-2| 18-5| 15-8/ 13-3] 11-0
4 =3 =10 30 5-88 | 30-7| 25-9| 21-5| 17-7| 147
4 %3 x95| 35 | 558|292 249204 17:0] 141
4 <1225 | 30 | 2:94 147|122 99| 81| 67
3 %3 x85| 30 | 504 198|154 120

3 «13x4 | 25 | 235] a8l 68l 53

For notes relating to above see page xi.




FLEMING BROS. 189

Two Joists Battened Together
and Dirnensions and Properties

Moduli Radii
HEIGHTS IN FEET of of

Section Gyration

20 | 22 | 24 | 26 | 30 | 34 | Axis | Axis |Axis| Axis
Y=Y | Xx—x|y—ryx—x

44-5| 40-2| 36°1| 32-3| 260/ 21-2| 16°5 | 22-6 |2-88) 289
40-8| 36+9| 33-0 29-5| 23-7| 19-2| 15-9 | 20-5 | 2-84] 2'85

572/ 503 443 39:0[ 309|247 | 291 [2:97) 2.44|
45:5| 40.0| 351| 309|243 157 | 231 |2+45{2.43
261 227| 19:8] 175 103 | 14.0 | 2:34{ 2.44
361|310{268 183 | 200 (271|206
326|282 244 183 | 18-1 | 293|207
19-9] 17:0] 149 83 | 109 [2:11| 2.0
135|115 59| 87 [1-83203
To4| 80 | 47| 57 [179) 1:88
123 53| 7.8 | 164 1-63
T T 60| 75 | 187 1-64

29| 3-7|1-54]1-58
46| 51 |1-66/1-23
20| 22129119

See page xiv regarding various conditions of End Fixity




190 FLEMING BROS,

COMPOUND STANCHIONS—
Safe Concentric Loads in Tons

x

5. !
Y WY |85 |Area | 24 EFFECTIVE
' - in 5_
x wE| sa. |97 T 1
ange| S8 | Ins. | w116 (18|20 {22
Two Joists :I;"':: 22 s

16 x6x62(16x2 |343-7/100-42| 8-0 |656/638618/595

16 % 6 x 62|16 x 1§} 289-3| B4-42| 80 |551|535 5IB1499

16x6x62|16 x1 |234-9| 68-42| 80 446432r(l8|401|
16 x6x62/16«F |221-3] 64-42| 80 [419/407 393378

16x6x62(16x3 |207-7) 60-42| 80 |393(380(368 354
16x6x62(16x5 | 194-1| 56-42| 80 [366/355!343/330
16x6x62/16x4 | 180-5| 52:42| B0 |340(330/318(306

Riv|ets

16x6x50/16x2 |319-9| 93-42| 80 |610/594/575/555

16 % 6 x 50[16 x 13] 265-5| 77-42| 80 [s06|492/476 458]

16%6x50/16x 1 |211-1| 61-42| 80 |400/389/376 362
16x6x50[16x3 | 197-5| 57-42| 80 |374[363]351 /338

16x6x50/16x% |183-9] 53:-42| 80 |348]337(326(314

16x6x50/16x§ | 170-3] 49-42| 80 lmalzmm

16650161 |1567] 45-42| 80 |295l286/2761265

For notes relating to above ses page xi.




FLEMING BROS. 191

Double Joists with Plates
and Dimensions and Properties

Moduli Radii

HEIGHTS IN FEET of ol
Section | Gyration

24 | 26 | 28 | 32 | 36 | 40 | Axis | Axis [Axis|Axis
y—y | x—x |y—y|x—x

570 | 543 | 515 | 456 | 399 | 346 | 250 | 665 | 447|814

478 | 455 | 431 | 381 [ 332 | 288 | 208 | 540 |4.44|7.80

385 | 366 | 346 | 305 | 266 | 230 | 165 | 418 | 4-39|7-42

361 | 344 | 325 | 287 | 249 215 | 154 | 388 | 4-38|7-3)

338|322 | 304 | 267 |232 (201 | 144 | 358 | 4-36|7.20

315|299 283 | 249 216 | 187 | 133 | 328 | 4-34(7-09

292 |277 | 261 230 [ 199 (172 122 | 299 | 4-32|6:96

532|507 |481 | 426 | 373 | 324 | 235 | 644 | 449 830

439 | 418|397 | 351 | 307 | 266 | 192 | 518 | 4-46|7-97

346|330 (312|276 | 240 (208 | 150 | 394 | 4-42|7-60

323 | 307 (291 | 257 | 224 | 194 | 139 | 364 | 4-40|7-50

300 | 285 (270 |238 | 207 (179 | 128 | 334 | 4-39|7.38
277 | 263 (249 |219 | 190 [ 165| 118 | 304 | 4-37|7.28

25412411227 1200 | 1741150 | 107 | 274 | 4-34|7-16

See page xiv regarding various conditions of End Fixity




199 FLEMING BROS.

COMPOUND STANCHIONS—
Safe Concentric Loads in Tons

4
|

x

Area EFFECTIVE
in

.
ins,

S in ins.

foot in Ibs.

1416 18 20

Two ]olm[ ;:::“'

15 « aus]lsxz 90-48
15« 6 « 45[16 x 13| 255-5| 74-48

15+ 6%45/16 x| |201-1| 58-48

Web Centres

§ Weight per
¥

@
-]

607 |592/576/557
495|487 473 43
391 (381{370 sssl
364/355(345 ml
337329|319|308
310[302(293 (264
280(276{268(255)

e

3

1S« &x 4516 x § | 187-5| 54-48

ISx6x45/16x% | 173-9| 50-48
I5x6x45/16x§ | 160-3| 4648
15 6x45\16x§ | 1467 4248

b
©

=

3

@
=3

|

Riv|ets

|15 <5 % 42/14= 13]2291] 6672| 7°0 436421
15<5-42)14x 1 | 1815 5272| 70 [33}3n2319)

15x5x42)14x3 | 1696 4922 7:0 |320309(297
I5<5«<4214x % | I57-7] 4572| 70 Pﬂmﬂs
I5x5x42|14x§ |1458) 4222 70 [274/265[254]202
I5x5x42 14} |1339] 3872 70 [2s0l2e2l233am
15<5x42014x3 | 1220] 3522| 70 |228/2201211 1201

For notes relating to above see page xi.
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FLEMING BROS.

193

Double joists with Plates
and Dimensions and Properties

HEIGHTS IN FEET

1

28

n

Moduli
of

Axis
=T

Section

Axis
X—x

Axis
==

Radii
of

Gyration

Axis
X=X

538

515

414

441

423

345

330

320

297

273

o7

339
263
244

129

186
143

133

450

789

447\ 7-56

441

443\ 7-20

710

284

261

248

237

206
188

170
155

141

In..

440 7-00
438/ 689
435|677

dia.

47

258

220

£
3e8
289

byl

201

171

187

145

145

414
32

7-47|

7-09|

269

253

187

159

135

287

384|699

149

129

134

203

173

146

124

262

159

134

14

237

38l

210

170

144

121

103

212

379

3-83| 687

675

662

190

934

376

648

See page xiv regarding various conditions of End Fixity l

A



1949 FLEMING BROS.

COMPOUND STANCHIONS—
Safe Concentric Loads in Tons

x

E ;
Twololsu|§|:n“
MxO:?DI'me 415:6/121-18 | 100 |839|825(810793
14 % 8x70(20 x 13| 347:6{101-18 | 10-0 [700|688|675|662|
I4x8x70/20« 1 |279-6 B81-18| 10-0 FGI 551|541|530

14x8%70{20 x § | 262:6| 76-18| 100 |526
14x8x ?0201'! 245+ SI 71-18] 10-0 [490(483 474 464
1457

Area EFFECTIVE
in

5q.
ins,

Weight per

foot in lbs.

1416|1820

148 n:ro[mx 228-6| 66-18] 100
14x8x70{20% 2 |211:6| 61-18| 10:0 [422/414|407|398|

[14x6x57)16x2 [3340] 9756 80 lesaea €20/600|
l14% 6% 57]16 x 13{279-6| 81-56| B-0 [547|533|518/501
14x6x 57|16 | |2252| 6556 | 8.0 |438/427]415}401
14x6x57|16x2 |2116| 61:56] 0 [411]401(389(376]
14x6x57|16x13 | 198:0| 57-56| -0 [385[375|363(351
14x6x57|16x 1 [1844| 5356 | 80 [357|348(338(326
14x6x5716x 3 | 1708l 49-56] 80 |330(322/312}302]
For notes relating to above see page xi




FLEMING BROS.

195

Double Joists with Plates
and Dimensions and Properties

HEIGHTS IN FEET

Moduli
of
Section

22 | 24

18

k¥

Axis
—r

Axis
x—x

Axis
r—ry

Radii
{

ol
Gyration

Axis
x—x

776 (7157
647 | 631

714

665

612

555

729

562

554

508

316

591

518 | 505

442

405

366

458

486 | 473

414

379

343

233

425

452 | 442

421 | 410

389 (378

386

358
330

3s2

327

301

319

393

295

360

549

n

328

547

for |14 x

did

. f

or |

579 | 555

445

389

338

462 | 462

370

3

280

576

448

445

386 | 369

294

256

mn

359

441

361 | 346

75

207

440

338 | 323

256

193

314 | 300

37

178

438
436

7-36
7-06
672

663|

6-54
644

6-34

729

697
6-61|

652

642
632

290 | 277

218

240
223
206
190

164

17

434

620

See page xiv regarding various conditions of End Fixity




19 FLEMING BROS.

COMPOUND STANCHIONS—
Safe Concentric Loads in Tons

x

Weight per

foot in Ibs.

Fl
Two Joists p,::'::

Area
in
3q.
ins,

S in ins.

Web Centres

EFFECTIVE

1416

18|20

14x6x46/16x2 |312:3

9118

612/597

562,

14 x 6x 46|16 = |1 3| 2579

7518

504/491

l4x6x46/16x1 |2035

5918

396 386

375/363

14x6x46/16x7 | 1899

55:18

I4x6x46/16xF | 1763

s1-18 |

369|360

349/338

3420333

3241313

I4x6x46/16=§ | 1627

47-18

315/307

14x6x46(16x§ | 1491

43-18

271/263|

Riv

113 x 5% 35|14 x 1§] 2151

62:60

70

381

!3x5x35|l4x| 167°5

48-60

70

317

13x5% as||4x; 1556

4510

70

§|8|2

194

295
2731261

|Bl&|&

13x5x3$||4x! 1437

41-60

70

271{261

240

13x5=35/14=§ | 1318

38:10

70

248(239

23012179

13x5x35/14x% | 1199

34-60

70

225217

N‘ql”

13x5x35/14~2 | 108-0

3110

70

202195

187/178]

For notes relating to above see page xi




FLEMING BROS. 197

Double Joists with Plates
and Dimensions and Properties

Moduli Radii
HEIGHTS IN FEET of of

Section Gyration

22 |24 | 28 | 32 | 36 | 40 | Axis | Axis | Axis| Axia)
| y—y | x—x | y—y|x—x

542|519 | 470 | 417 | 365 | 317 | 230 | 556 | 4-50| 7-4|

427 | 386 | 342|298 | 259 | 188 | 444 | 4-47| 7-09

445

349 (334|301 | 266 | 232|201 | 145 | 336 | 4-43| 674
325 (311|280 | 247 | 216 | IB7 | 134 | 309 | 4-41| 664
301 (288|259 | 229|199 | 172 | 124 | 283 | 4-40| 6-54]

277 | 265 | 238 [210] 182 [ 158 | 113 | 256 | 4-38] 644

253 [242| 216 | 191 | 166 | 142 | 102 | 230 | 4-36) 632

1 |di.

346 | 327 | 285 | 244 | 208 | 177 | 137 | 348 | 392 667
267 (252|219 | 187 | 159 | 135 | 104 | 259 | 3.88| 632
247 233 202 [173| 147 | 125 | 98 | 237 | 387|623
228|214 186 | 159 | 133 | 114 | 88 | 215 | 385|612
208|195 | 169 | 144|122 104 | 80 | 194 | 3:83( 602
188|177 153|130 110| 938( 72 | 172 | 381590
168 | 1581 136 | 116 | 983 834 64 | 151 | 378l 577

See page xiv regarding various conditions of End Fixity




198

FLEMING BROS.

COMPOUND STANCHIONS—
Safe Concentric Loads in Tons

x

x

Two Joists| places

e

Flange

foot in Ibs.

Weight per

Area
in
5q.
ins.

ab Cantrae

Ny altas
S inins.

EFFECTIVE

14

16 18|20

128%6520%2
12%8x 6520 % 1§
12%8% 6520 % |
1286520 %
128 %6520 %3
12x8x 6520 % &

405-6

118-24

819

805 775

337-6|

98:24

5|9
o|o

790
668656 643

269-6|

78:24

541

532|522/511

252-6

7324

100

235-6

68:24

10-0

506
471

497 4aa|4n1

463|454 445

2186 6324

100

436

1429420412

12 %8 65/20 « §

2016

5824

10

402

395(387/379|

12% 6% 54| [4x 2

Ri

vet(s 3 [dia.

300-7]

8777

70

575

556|536(513

12x 654141}

253-1

7377

125 6x 54141

205'5

5977

12« 6x54{14xF

12%6%54/14x1

1936

1817

5627
5277

70

7.0
70

70

482

390

467|449 (430
377|363 |347|

367

355|340[326|

344

mmaos]

126 54|14 §

169:| 4927

70

321

3|ormm

12% 6% 5414 % 3

157:9| 4577

70

298

28812761264

For notes relating to above see page xi




FLEMING BROS.

199

Double Joists with Plates

and Dimensions and Properties

HEIGHTS IN FEET

Moduli
of
Section

Radii
of
Gyration

24

28

n

40

Axis
y==

Axis

XX

Axls| Axis
y—y|x—x

739

698

650

597

s

615

563 645'

613

578

538

449

309

496

561 s-lsl

757
628
499

459

391

354

381

556 s-m|

467

429

365

353

5-55| 576

435

424

339

307

325

5-53] 5-67,

403

369

313

283

298

551/ 5-58|

370

361

339

288

270

5-49| 5-49

12x

. f

402

439

3-94| 6-33}

336

356

391 602

310

270

167

129

277

3-89 5-69

291

253

156

121

257

3-88| 5-61

273

237

146

13

238

3-87| 5:52|

254

220

136

219

3-85| 5-42|

235

204

147

125

96

200

3.84| 5-33|

See page xiv regarding various conditions of End Fixity l
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200 FLEMING BROS.

COMPOUND STANCHIONS—
Safe Concentric Loads in Tons

AT B
r f =a'? _"Ei Ai:;“ §-_:- EFFECTIVE
[ 28| ins. gw 14]16(18|20
12% 6% 4414 11| 233:5| 68:00 | 7.0 |445|430|414/397
12 6x44|14x | |1859| 5400 | 7-0 [353341[328[314
12%6x44|14x3 | 1749 5050 | 7:0 [330319(306/293
125 6x44/14x2 | 162:1| 47-00 | 70 306'2962352?2
12x6x 44143 [1502f 43-50 | 7:0 [263274/263]251
1264414 § |1383] 4000 | 70 [2601252/242)231
12% 644143 |1260] 36-50 | 70 [237/229|220[210
. _Rlvus
12x5x32)12% 13| 188:9] 5491 | 60 [345/330(312/293
12%5x3212% | | 1481 4291 | 60 |269|257|243 227
12x5x32/12x2 |137-9] 3991 | 60 [250/238(225[211
125x32/12x2 | 1277] 3691 | 60 [231|220{208]195
12%5x32/12x % [117-5] 3391 | &0 |212[202]151|178
12-5%32)12x% [107:3] 3091 | 60 |193)184/173/162
12x5=32112=3 | 97-11 2791 | 60 !?4&@ 156|145

For notes relating to above see page xi




FLEMING BROS. - 20|

Double Joists with Plates
and Dimensions and Properties

Moduli Radii
HEIGHTS IN FEET S Gy L
22 | 24 | 28 | 32 | 36 | 40 | Axis | Axis |Axis| Axis
y=y jX—=x |y—yix—x
377|356 | 310 266 227 153 | 150 | 341 (393 613
298|281 | 245 | 209 | 178 | 151 | 117 | 260 | 3-90| 5-80|
278|262 {228 | 195 | 166 | 141 | 109 | 240 | 3-89 572,
258|243 | 211 | 181|153 | 129 | 101 | 220 |3°88 563
224[ 195|167 | 141 [ 120| 93 | 201 J-ac[s-s:
219 (206 | 178 | 152 (129|110 | o4 | 182 385/ 543
199|187 | 162|138 (117 | 100 | 76 | 162 | 383|533
% |dn | W | IO |
272|250 | 209 | 173 | 144 121 | 104 | 279 | 336 617
211 194|161 133] 111|332 80 | 208 [334 583
195|180 | 150 | 124| 102 | 86-3| 74 | 191 |333 574
180 166|138 | 114 94.7,79:3| 68 | 174 | 331 564
165|151 | 126| 104|863 72:3| 62 | 157 |3-30] 554
150( 137 | 114|942/ 78-1| 65:4| 56 | 140 :n.nj 543
134/ 123 102 842/ 98l 584] 50 | 123 [327| 532
See page xiv regarding various ditions of End Fi;l




202 FLEMING BROS.

COMPOUND STANCHIONS—
Safe Concentric

Loads in Tons

-
Weight per
foot in Ibs.

Two Joists ;‘:I:f:

Area
in
sq.
ins.

Web Centres
S in ins.

14

EFFECTIVE

16

18

10x8x55(18x2 | 3584

104-36

714(699

684

668

10 = 8= 55|18 « 13| 297-2)

B6-36

590|578

566

552

10 8x55/18x | (2360

6836

465|456

445

434

10« 8x55/18xF | 2207

63:86

434|424

414

403

108 55/18x§ |205-4

59-36

olwo|vlolw
co|jlo|joc|Oo| O

402|393

373

10x8x55{18x § | 1901

54-86

©
=]

371

362

353

343

10x8x55/IBx % | 1748

50-36

b
S

339331

322

313

|
F

Riv

id

10 6% 40{14 = 13 225-1

6554

70

429|415

400

383

10x 6x40{14x 1 | 177'5

51-54

70

337|326

314

300

10x6x 40|14 | 1656

4804

70

314

303

292

279

10x6x40{14x5 | 153-7

44-54

70

291

281

270

258

10x6x40{14x5 | 141-8]

41-04

7-0

268(259

249,

238

[U!mell4x} 1299

37:54

7.0

2441236

227

217

10x 640|142 | 118:0

3400

70

221

214

206

196

For notes relating to above see page xi




FLEMING BROS.

203

Double Joists with Plates
and Dimensions and Properties

HEIGHTS IN FEET

12

24

18

32

Moduli
of

Axls
=y

Section

Axis
—x

Radii
of
Gyration
Axis| Axis
y—yx—x

650
537

421

391

361

585

535

456

483
76

348

441

kL]
314

365

78

57

509 5-531
507|524
5:04| 4-95

5-03} 4-86|

349

320

n

320

292

262

302

291

236

236

216

502/ 478
5-00/ 470

498 4-62

for

10 %

did

364 | 344

269

265 | 250

158

231

146

213

158

134

278

210

193

177

161

3-94| 5-25

3.91| 494
390 4-86
nal

389

3-88) 4-68

194

144

122

145

3~u| 460

175

129

110

94

129

385 451

See page xiv regarding various conditions of End Fixity
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204 FLEMING BROS.
COMPOUND STANCHIONS—
Safe Concentric Loads in Tons
EQIE"‘ %4 :
y—f— Ly | 25 | Area | £ 4 EFFECTIVE
Eec in .=
x 25 s g.E
e jmm|;1::§. =8 | lins: gw 1214|1618
1053012 % 13| 1848| 5370 | 60 [351|338(323(306
10x5x30[12x 1 | 1440] 4170 | 0 [272|262/250(236
10x5x30[12x3 | 1338 3870 | 60 [252[243(232/219
10%5x30[12x2 | 1236 3570 | &0 [233[224[213}201
10x5x30[12 4 | 1134 3270 [ &0 [213/205(195|184
105x30|12+% | 1032|2970 | &0 |193]185]177]167
10%5x30[12x3 | 930/ 2670 | 60 [172|166|158|149
“Rilvet)s 2 |dia.
9x7x%50|16x2 | 3212 9342 | 80 |642/628612{596
97 %5016 13 2668 77-42 | 80 [532(520/507 493|
9x7x50/16x 1 [212-4] 61-42 | 80 42|4|omam|
9x7x50/16x % | 1988|5742 | 80 [393|383(373(363]
9x7%50/16x1 | 1852] 53-42 | 80 [364|356/346 336
9x7x50|l6>¢l- 171-6| 49-42 | 80 |33¢/328/315 308
9x7x50[16x % | 158-0] 4542 | 8-0 |308(300[291 282
For notes relating to above see page xi




FLEMING BROS. 205
Double Joists with Plates
and Dimensions and Properties
Moduli Radii

HEIGHTS IN FEET Se::Ion Gy r':f“on
20 | 24 | 28 | 32 | 36 | 40 | Axis | Axis |Axis| Axis

Y=Y | X—X | y—Y|X*—X
287 (246 (205 | 170 | 141 | 118 | 102 | 229 |3-37|527
221|189 | 158 | 130 | 108 91-0| 78 | 170 | 335 4.96
205 | 175 100 |84-1| 72 | 156 |3:34) 486
189 | 161 66 | 141 |3.33) 477
172 | 147|122 | 101 |838|702| 60 | 127 |331| 468
156|132 | 110|910/ 755|632 54 | 113 |3-30[ 458
139 | 118 | 98-4{ 805| 672|562 48 | 99 |3:28[ 448
for |10%|5 anjdZ djia. flor9|x7 |
577 |534 | 484 | 431|377 328 | 239 | 365 | 453 5:04
478 | 442 | 400 | 355|311 [271 | 197 | 291 | 451|476
377 348|314 | 278 EE 154 | 222 | 4-48 4-46
350 | 322 (290 | 255 |222 | 192 | 143 | 205 |4-47| 438
324 (297 | 266|233 202 | 174 | 133 | 188 | 446|430
297 |271 242 [211 [182 | 157 | 122 [ 172 [ 445|422
271 [246 | 218 | 189 | 163 [ 140 | 111 [ 155 | 4-43] 414

See page xiv regarding various conditions of End Fixity




’ 206 FLEMING BROS.

COMPOUND STANCHIONS—
Safe Concentric Loads in Tons

X

[T ]
¥ Y | 82 | Area | 4| EFFECTIVE
£c| in y
X 25| = gs
IFETETE] ins. ow fi3]14(16(18
Two Jolsts ;:::E: ;"8' S
Bx8x38(18x 13|263-2| 7626 | 9.0 |523(510 497|482
8xBx38(18x1 (2020|5826 | 90 [395/386/374 362
Bx8x38(18x3 |1867| 5376 | 90 Jm 354/343/332

8x8+38(18+1
8xBx38|I18x§
BxB8x30|18x§ | 140-8] 4026 | 9.0 |271|262{253]243

H

BxBx38|I18x§ | 1255 3576 | 90 |239)231/223|214

8 6x35 |14x 13| 2151 62:60 | 7:0 |422l410[397/382
8x6x35[14x1 [167:5| 4860 | 70 mslalm:E
Bx6x35 [14x3 | 1556 4510 | 70 [303[295|285[274

: 8x6x35 [14x2 [1437[ 41-60 | 7.0 280272263253
230|

207

184

| Bx6x35(I4x§ [131-8] 38:10 | 70 |255(247|239

Bxbx35(l4xg | 1199 3460 | 7-0 |231/2241218

Bx6x35(14x§ | 108-0] 31-10 | 7-0 |207|200/193
For notes relating to above see page xi




FLEMING BROS.

207

Double Joists with Plates
and Dimensions and Properties

HEIGHTS IN FEET

Moduli

of

Section

n

Axis
Y—r

Axis

X—x

Radii
of
Gyration

Axis| Axls
y—y|x—x

388
79

i

221

243

167

253

218

161

153

196

143

140

5-10| 4-43
5-08 413

5-06 405
5-05| 3-98

204
178

174

152

126
109

126
13

5-04| 3-90

5-02{ 3-82

for

155

and

131

i d

93-6
r8x

5'00? 373

386

288

247

179

283

yvr]

190

138

3-95( 436

3-93| 406

262

205

176

127

3912 3-?5'

242

219

161

"7

169

144

103

391 nor
389 382

197
175

150

127

90-9

388/ 3-74|

153

131

93-2

785

386/ 3-68

See page xiv regarding various conditions of End Fixity I
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206 FLEMING BROS.

COMPOUND STANCHIONS—
Safe Concentric Loads in Tons

i 3
& 8
Y Y |88 |Area|cd EFFECTIVE
S R P

Two Joists| :}::E: i"g' ns. ; 12|14 |16 18
Bx5x28 12~ 13| 1810 5256 | 60 |344331|316|300
|8x5x28[12x1 | 1402|4056 | 60 [265[255243]230
8x5<28[12x3 |1300] 37:56 | 60 [245[236/225(213
8x5+28|12%2 | 1198] 3456 | 60 [225217}207|15%
8x5:28 (125 | 1096 3156 | 60 |206/198|189|178
8x5-28|12x3 | 994/ 2856 | 60 [186|175]170| 161
8.5-28[123 | 8922556 | 60 |166]160]152]143
ERE? Ri|vet|s
6572512 13| 1749] 5074 | 60 [334321|308/290
6x5%25[12x 1 [1341] 3874 | 0 [2511240/227 214
6x5x25 1227 [1239] 3574 | 60 [229]218]206]192
6x5%25(12x3 1137|3274 | 0 [208|198|186]173
6x5%25|12x§ | 1035|2974 | 60 |188178 167{153|
6x5x25|12x4 | 933 2674 | 60 [167]158/147 |3s|
6x5+25/12+ 3 | 83112374 | 60 [147138l125l118]

For notes relating to above see page xi




FLEMING BROS. 209

Double Joists with Plates
and Dimensions and Properties

Moduli thrlii

of o
HEIGHTS IN FEET Section! W Gyratisn

20 | 24 | 28 | 32 | 36 | 40 | Axis | Axis |Axis|Axis
y—y | x—x [y—yjx—x

281 | 241 | 202 | 167 | 139 | 117 | 100 | 181 |3-38/4-36

216 | 184 | 154 | 127 | 106 [89-2] 76 | 133 | 336|406

199170 | 142 | 118 | 98:0| 822] 70 | 122 | 335|398
183 | 156 | 130 | 108 | 89:7|75:3| 64 | 110 |3-34)3:90
167 | 142| 118 [98-1) 815|682 s8 | 99 [333) 38

150 | 128 | 106 | 88:2| 73:2| 61-3| 52 | 88 |331373

134 | 114| 948782  64.9| 54.3| 46 | 77 [329)3.63
2 | dia,

272|234 | 194 164|135 | 113 | 97 | 133 |3-38{3-44

198 | 165 | 136 [ 111 |91-2 73 96 | 3-36/ 3-15
T?.B- 147 | 120 | 98-4 -‘85'; = _'57 87 | 3-35!3-07
159 131 | 106 |860[710| | 61 | 78 |334/299
141|115 |92:0{746/61-1| | 55| 70 |333)291
123 |990/79:0 640 | | 49| 61 332283
106|848/ 672541 | | 43| s3[330{274

See page xiv regarding various conditions of End Fixity I

il
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210 FLEMING BROS.
CHANNEL STANCHIONS—
I Safe Concentric Loads in Tons
| ll Weight
i el gy | por | Ares EFFECTIVE
T foo‘ in
x in sq. T
' bs. | ™ | 4|5 |6|{7|8
_I Section l
|-
_[ 17<4 | 5128 | 1508 | 97-4| 91:0 832 742 648
! 17%4 | 4434 | 1304 | 846792727651 sr-z'
15x4 | 4249 | 12:50 | 81-3{76:2| 70-0] 629 55-4
15x4 | 3637 | 1070 [ 700 659 60| 50| 488
| 13x4 | 3892 | 1145 |750{707| 65-4| 593|527
134 | 3318 | 976 | 641|604 56:0 509|453
124 | 3663 | 1077 | 70-6 66-5] 616 55-8] 495
124 | 3133 | 921 |60-6|57-2| 531|483 431
1233 | 3045 | 89 560 51-2) 453390332
12233 | 2637 | 776 4a-s|44-sr3v- 346{295
11x3; | 3052 | 898 |57-0/52:6) 47.4 414 355
*1ix3; | 2982 | 877 |556/512 459400/ 343
11=3; | 2678 | 7-88 | 502| 46-4| 41-8] 368|316
*10x4 | 1886 | 555 |364{343]317 m-s] 256
10x3} | 2854 | 839 |53:549-6) 4431 39.4l 340
For notes relating to above see page xi l




FLEMING BROS. 211
and Dimensions and Properties
Moduli Radii

HEIGHTS IN FEET Se:t‘ion Gr;'ﬁm
9 |10 11| 12| 13| Axis | Axis | Axis | Axis
y—y x—x b e X—x
56:0| 48-2| 41-6| 36-1| 31-6] 53 669 106 | 614
49-6/ 429|371\ 322|281| 50 | 612 | 108 | 632
E 4T6 -316_‘0 31-3|27:4] 47 5|-|. ‘I-“”— 5-54
428|37-1|32:2|280{24:5| 44 | 465 | 112 571
461/ 401 24-9{ 304/ 26:6| 46 | 416 [ 1:13 486
398346/ 30-1|263]23-1| 43 | 379 | 114 | 503
43-4[37.8328(28:6|25:1] 44 | 365 | 113 | 451
37:9[33-1{288|252| 22:1| 41 | 334 | 115 | 466
280 23-8/203 29 | 290 | 94 | 441
250|21-3| 182[ 157 27 | 266 | 96 |454
30-4| 258/ 22:2 19-1 33 |78 | 99 |413
292|249(213[184] | 32 | 270 | 98 412
27.0(23.0| 19.8] 17:1 ‘31 | 258 | 100 [424
224195/ 169| 148129 23 | 165 | 113 [386
29-11249)21-4[185| | 32 | 239 | 100 |377

See page xiv regarding various conditions of End Fixity




212 FLEMING BROS.

CHANNEL STANCHIONS— :

Safe Concentric Loads in Tons

Welthd Area EFFECTIVE

foot in
; 5q.

in
lbs. | In%- 1 4|5 |6 |7 |8

Section

10 = 3% 24:46 | 7-19 | 46°0| 427 38-6| 34-1|29-5)

10x3 21-33 ”6-2? 37-5/33:1|28-2| 23-5{ 19-4

10%3 | 1928 | 567 |341|302|25821-6| 178
“10%26 | 1506 | 443 |247|208] 169] 136|109

9.3 | 2349 | €91 |44:3[41:237-4/33.1|287

9x3% 2227 | &55 42:0|39-0| 354 31-3 272

9x3 19-91 | 586 .35‘3 31-5/27-0/22+6| 188

9x3 | 1746 | 514 |31-1{27-8|240/20-1| 168

8x33 | 2320 | 682 | 437|406/ 369 32:6| 283

Bx3% | 2021 | 594 |38-2(35-5|32:3|28-7|24-9

Bx3 18:68 | 549 |33-4/29-9|25-9(21-8) 182

8x3 15:96 | 469 |28-5/25:6/22-1| 18:6| 15-5)

*8x2:26] 11-22 | 3-30 | 16-8] 13:4| 10-4] 82

73 18:28 | 5-38 |34-6|357|29-3|26-0|22:6

7x3 | 1707 | 502 |307127:6/23-9]20-2] 169

For notes relating to above see page xi




FLEMING BROS. 23

and Dimensions and Properties

Moduli Radii

HEIGHTS IN FEET s“'ﬂ:fi“ Gf;ﬂm
9 |10 01| 12| 13| Axis | Axis | Axis | Axis
y—r | x—x | y—y |x—x
25:3|217| 18:6| 16:1 29 | 219 | 102 | 390
we2l13s| | [ | ve [17s | e [374
148/124) | | | 18 | 165 | 84 |382
89 e e | e
246|211 182] 157 28 | 189 | 1:03 | 351
233|200 172 149| | 28 | 184 | 103 | 356
hsefiza| | | | e |49 | 85 [339
o118 | 17 | 139 | 86 |349
243/ 209 179 155 28 | 163 | 1.03 | 3.09
21-6| 184|159 137 120| 26 | 151 | 1-04 | 319
152| 12:8 | 18 | 27| 87 | 305
130/ 109 s [z | e |3e
| | [ | ee| w30
19-4| 168|144 124 108] 24 | 122 | 104 | 282
14-1{ 11-9] 101 | 17 [ 103 | 88 |28

See page xiv regarding various conditions of End Fixity
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214 FLEMING BROS.

CHANNEL STANCHIONS—
Safe Concentric Loads in Tons

X
vl gy |Vt Area EFFECTIVE
foot L
in e
lbs. | ins- | 3 | w5 |67
Section
7 %3 1422 | 418 |27-6255-5/22:919-9| 16:8

*7 =2} 975 | 2:86 | 17-0] 1-4:2{ 11-2| 86| 67

6 =31 16-48 | 4-85 |33-0/31-2|29-1|26-5]23-§

6 x3 16:51 | 486 |32:0)2'9-6|26:5/22-9(19-3

6 x3 13-64 | 4-01 |26-5/24-5/22-0/ 19-1] 161

6 x3 | 1241 | 365 |241|223)200] 17:4 148

*6 %2 1075 | 3-15 | 17-5/ 1.3:8| 10-4| 7'8

6 «192| 875 | 257 145|115 87| 66

s <21 | 1022 | 301 |19-1) 170|145 118 95

4 x2 7-91 | 2-33 |13:5/11-0[ 84| 64| 50

4 %2 7-09 | 2:09 |12:1| 98] 7:6| 5:B] 44

*31x2 675 | 199 |11-7| 97| 76| 58| 45|

*3 xI} 527 | 155 | 7-4| 52| 3-8

3 x13 | s1t | 150 | 7| 50 3-s|

3 13 | 440 | 135 | 64| 46l 32

For notes relating to above ree page xi




FLEMING BROS. 215

and Dimensions and Properties

Moduli Radii
HEIGHTS IN FEET of of
Section Gyration

8 | 2 | 10| 01| 12| Axis | Axis | Axis | Axis
y—y | x—x | y—y | x—x
141 11-8| 99| B-4 15 94 -88 | 2:80

68 59 61 | 2:67

20| 17:8] 153 13-1| 114] 23 | 96 | 105 | 244

16:1| 13-4 11-3 -8 88 87 | 2-33
13-5{ 11-3| 9:5 8-1 -4 74 ‘88 | 236

123 103] 86 73 13 | 71| -88 |24l
62| 52| 54223

‘56 46 55 | 2-32
77| 63 95 47 74 | 1'99
54| 27 ‘58 | 152

-50 25 -58 | 1-56

-53 2-1 60 | 1-37

-19 1-3 44 | 113

28 1-3 44 | 1-14

26 Ji2 44 | 1116

See page xiv regarding various conditions of End Fixity




216 FLEMING BROS.

COMPOUND STANCHIONS—
Safe Concentric Loads in Tons

SEn

Two
Channels

foot in Ibs.

Area
in
sq.
ins.

webs S in ins.

EFFECTIVE

10| 12

8 Weight per

S

1754 »44:34
I5<4 x3637| 72:74

| @ | 5| 5pace between
| &

2608

189

187 | 185

21-40

13«4 x33-18] 66-36

19-52

75

Tiss

153 | 150

146

140

137|135

124 »31:33| 62:66

18-42

70

129|127

130

121

1243422637 52.74

15:52

70

110

108 | 106

101

11 %3} <2678 5356

! 5-76'

65

112

109 | 107

101

10 x!lx'}.‘ﬂ&! 4892

14-38

55

101

99.196-6

206

10<3 xllvl.‘i 42-66

12:54

60

883

10=3 = l"ﬁi 3856

11-34

60

799

78:1| 760

10x2-6x 15-06 30-12

8-86}

65

62:5

61-1} 595

78-4
71-2
559

9x 3§ «22-27| 44-54

13-10

50

91-9

467

804

9x3 «19-91] 3982

172

50

817

794 767

70-6

9%3 x17-46] 3492

10:28]

50

71+

696/ 674

62-0

a‘ainn-m| 4640

13:64

40

942

91:0/87:7

8x3}-2021| 40-42

11-88

40

823

79-876:8

791
69-8

For notes relating to above see page xi




FLEMING BROS.

217

Two Channels Battened Together
and Dimensions and Properties

Moduli |  Radii
HEIGHTS IN FEET sﬂ:éon ng'“oa
20 | 24 | 2B | 32 | 36 | 40 | Axis | Axis AxlsIAxis

y—y | x—x | y—y|x—=x
I74 | 167 | 160 | 152 | 142 | 132 | 110 | 122 | 6-26| 632

140 | 134|127 | 118 | 109 | 99.5| 83 | 93 | 583571
123|116 | 107 | 97-3| 86:9| 768 &1 | 76 | 492503
114 106 |97-6|87-4| 77-1| 67:4| 54 | 67 | 470|466
95-2| 878/ 792/ 700] 61-1| 53:0| 44 | 53 | 4-44| 454
95-1/86:9| 77-5| 67.7( 58:5{504| 43 | 52 | 430 424
83-2| 742|645 550/ 467 397| 34 | 44 | 386|390
71-5| 633 54-4) 46-1| 390/ 329 30 | 35 | 382|374

65-3| 58-1| 503{ 429| 36:3[ 308| 28 | 33 |3.83[3 82
51-4/45:8| 39.6( 340/ 289| 246| 24 | 27 | 395387

72-4| 631 53-5| 47| 375 31.6| 29 | 37 | 365|358

62-5| 53:5 44-6) 37-0 307|258 24 | 30 | 3-36/339
551|473 396 328/ 27:3) 229| 21 | 28 | 339349
68-2] 566/ 46-1| 37:8/ 310 25 | 33 | 318309
61-0| 51-2( 42-2 34'6! 286 _‘il— 30 3-22' 3-19

See page xiv regarding various conditions of End Fixity




218 FLEMING BROS.

COMPOUND STANCHIONS—
Safe Concentric Loads in Tons

x E .
3 & - e
r—f-iév 88 e85 EFFECTIVE
e -
l X I £E !" e
<8 “|82
Two e |< e |4 /6|8 |n
Channels 3< o
Bx3 x18:68[37:36 | 1098 45 |800[77:8 756 702|
8x3 x1596(31-92 | 9-38| 45 |68.4|667| 649|605
|8+226x11-22| 22:44 | 6-60] 50 [48-0] 469! 455 424
7x 33 x 1828 3656 | 10-76| 3-0 |77:8/75-6 732/ 67-1
7x3 x17:07| 3414 | 10-04| 3.5 |72:5/70-3 680|617

7x3 x1422| 2844 | 8:36| 3.5 |60-5|58.8| 568520
7x24x 975)19-50 | 572| 40 |41-2{400| 386|349

6x3 «1651(3302 [ 972| 25 | 696/ 67.0) 64-1| 564
6x3 x1241| 2482 | 730 30 [52:3/506 485 430|
6x2 x1075|21-50 [ 630 35 [45:0{432 412/ 35-8]
6x 192x875| 1750 | 5:14] 35 |36:9] 354|338/ 297

5x24x 1022|2044 | 601| 20 |42-4/ 404 379|310
4x2 x 796| 1592 | 4-68] 2-5 | 324 30-1|27-2! 197

4x2 x 7:09| 1418 | 417| 20 |28726:8 243175
3x13x 460 920 | 270| 2.0 [17.8 157 12.8 73|
For notes relating to above see page xi
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FLEMING BROS. 2I9

Two Channels Battened Together
and Dimensions and Properties

Moduli Radii

HEIGHTS IN FEET A Gy . A

16 | 20 | 24 | 28 | 32 | 36 | Axis | Axis |Axis| Axis

¥Y—¥ | X—X | Y—¥|x—X|

63-1|542 44»31 366/ 298| 245/ 21-1 | 25'5 | 3-18] 3-05
549|478 40.0| 32:8) 26:9| 22:2] 183 | 234 [320/3-16
38:3| 33-2| 27-5| 22:6| 18-3] 15-2} 13:7 | 160 3-14| 3-10|
|sa:8 489 [393 (313|252 168|245 |279{ 282
53.4| 437|346 27:6) 222 158 | 207 |2.73| 2-68
45:5{ 37-7| 302| 241 194 135 | 187 [277{2:80
30:0|24-3] 19:1] 15:1] 12:1 95 | 117 | 262/ 2:67
460|355 271 21:0 124 | 17-5 |2:33{ 233
35:8/28:0 21-4| 16:6 105 | 142 | 2:55( 2-41
28:6|217| 164 92 | 105 233 2.23
242|187 143 110 77| 92234232
229 165 12:1 63| 95192 199
132 58| 57 |200 156
e 40| 54170 1-56|
26| 24154 1-16

See page xiv regarding various conditions of End Fixity
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220 FLEMING BROS.

COMPOUND STANCHIONS—
Safe Concentric Loads in Tons

R
Y “v ‘:;5 =58 EFFECTIVE
m A EHIE
Two |38 [<* 4ale 2|1
Channels
12x3} 2637|5274 | 1552 12 | 115 102
10x33~24-46| 4892 | 1438 10 | 106 509
10%3 x19.28] 3856 | 1134 10 |832 712
10x26<1506| 3012 | 888 10 | 650 559
943 x17-46| 3492 1028 10 |752 625
8x3 x1596| 31-92 | 938| 10 | 684 549
[8x226x11-22] 2244 | 660 8 |480 383
723 x1422| 2844 | 836 10 |€0s 458
7<23% 97| 1550 | 572| 10 | 413 304
6x3 =124 2482 | 7-30| 8 [524 358
62 x1075|21-50 | 630| 8 [450| 41-2] 35-8| 28-6]
6x192x875( 1750 | 514 8 [367|338|2981242
5x2%1022| 2044 | 601 8 [42:5[38:2{31:8239
42 x 7:09| 1418 | 417| 6 |28:8243[17:5 117
3<13x 460] 920 | 270 5 [17:8l12:8! 75|

For notes ralating to above see page xi
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Two Channels Battened Together
and Dimensions and Properties

Moduli Radii

of of
HEIGHTS IN FEET Seccion- | Gyration

20 | 24 | 28 | 32 | 36 | 40 | Axis | Axis |Axis|Axis
Y—F | X—X Jy—y|x—x

96-0| 88-9| 80-7(71-8| 63-0/ 54-8( 71-5 | §3-2 | 5-26| 4.54
B3-7|74-7| 65:4)| 55-B| 47-5| 40-6| 49-7 | 43.B | 4-16| 3-90

65-3| 581 | 50-3| 42-9 36-3| 30-8| 428 | 33-1 | 4-34| 3-82

51-4| 45-7| 39-8| 34-0|28-9| 24-6| 347 | 26-B | 4-42| 3-87
563 48-4| 40-9| 34:3|128-7| 24-0| 38:1 | 27°8 | 4-31|3-49

47.8| 40.0| 32:8| 269| 222 341 [23.4 426316
332|275/ 22:6/ 183 152 E“__-'; 160 |3.48/3-10|
38:1| 30-6| 245|197 298 | 18:7 | 422/ 2.80|
248| 19:6| 155 124 231 | 117 | 449|267
279|215 167 |25 | 142 [420{2.41
218|164 196 | 10-46| 3-52[2.23
18-7| 14-3[ 11-0 I5-8 9-2 | 3-50|2-32]
17:6| 13:0 165 | 95 [331] 1-99

85 | 5-1 |2-47| 156

46| 2.4 1207 1-16

See page xiv regarding various conditions of End Fixity
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COMPOUND STANCHIONS—
Safe Concentric Loads in Tons

s .
¥ Weltht| Area g% EFFECT

foot in 135

SaReLm e I R
Two Flange| Ibs. t as 12 |16

Channels | Plates w

10%33%24-46(12x 13| 1749 | 5038 | 40 |330 303
10535 x2446|12x | | 1341 |3838| 40 |251|230
10x33%24-46[12x 3 | 1239 | 3538 | 40 [231 212
10x33x2446(12x 2 | 1137 | 32:38 | 40 |211 193
10x34x24-46/12x3 | 92:0 | 2638 | 40 [171 157
103 x1928[12x 13| 1632 | 47:34| 50 |31 |287
10x3 x1928[12x | | 1224 | 35:34 | 50 |232 214
103 x1928|12x% | 1122 | 3234 50 |212[195
1043 19281212 | 102:0 |29:34 50 |192[177
10x3 x1928[12% | 820 | 2334 | 50 | 153 | 141
9.33%2227|12 % 13| 1705 | 49-10 | 40 | 321 296
9x3Lx22:27|12x | 1297 | 37-10 | 40 | 242|223
9x3E 222712 = § 1195 | 3410 | 40 | 223 | 204
9x33x2227(122 | 1093 |31-10 | 40 |203 [186
9x3Ex22-27112 = % 880 | 25:10 | 40 | 163 (150

For notes relating to above see page xi
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Double Channels with Plates
and Dimensions and Properties
IVE HEIGHTS IN FEET Haddfu“ “‘;‘?“

_ Section_ | Gyradion
20 | 24 | 28 | 32 | 36 | 40 | Axis | Axls |Axis| Axis

Y=Y | X—X |y—¥|x—X
269|231 | 192|159 133 | 11| 96 | 218 [3-37| 530
204| 174|145 | 120 100|838 72 | 158 [3-35) 498|
187 | 160 | 133 | 110 | 917\ 76:8| 66 | 143 |334 +s8|
(171|146 | 121 | 100 | 83-4| 699| 60 | 129 |3-32| 478|
138 | 117 | 977 so6| 66:8| 559| 48 | 100 [3:29] 457
256 221 | 185 | 154 | 128 | 108 | 93 | 210 |3-44| 53¢
‘191 | 164|138 | 114|956/ 803| 69 | 149 |343]5:02
174{ 150 | 126 | 104|874/ 73:5| 3 | 134 342 493
158|136 | 114|950/ 792| 665| 57 | 119 |3-42] 484
(125 | 108 | 90-5{752) 626|527 45 | 90 |341) 461
263|226 | 189 | 156 | 130 | 109 | 94 | 194 |3-39| 487
198|169 | 141 | 117 |97:5|81-8| 70 | 139 | 336|456
181 | 155 | 129 | 107 | 892 748 64 | 126 |3:35] 4-4¢]
165 | 141|117 | 97.4) 809 67:8 58 | 113 | 334 437
1321 112|938 775 643l 540] 46 | &7 |331] 417

Rivets § dia.for 10x33and 9  3f and § dia. for 10x3
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COMPOUND STANCHIONS—
Safe Concentric Loads in Tons

x § s
¥ g . [V A §§ EFFECT
x S| 8 |33

~Two __ |Fiange| lbs. | Ins- Zgls |12
Channels | Plates w
93 x 174612 13| 159-6 | 46-28 | 50 |323 [304
9x3 x 1746|1241 | 1188 | 3428 | 50 |239 225
93 x1746/12x4 | 1086 | 3128 | 50 |218|205
9.3 «174612<1 | 984 |2828 | 50 | 197 186
9.3 x17-4612x% | 780 2228 | 50 | 155 | 146
8x33%2021{101 | 1120 | 31-88 | 20 |215 | 196
8x33+202010xF | 1035 | 2938 | 2.0 | 198180
8332020101 | 950 |26:88 | 2.0 | 181 | 164
ax;h:uvmho,;" 865 | 2438 | 2.0 | 164|148
8+3;2020/10x} | 780 |21:88( 20 | 147 [ 132
8.3 = 1596|101 | 1021 | 29-38 | 30 | 199|182
8x3 »1596|10-3 | 936 | 2688 30 | 182166,
B3 1596|101 | 851 |24:38| 30 | 165|151
83 x1596/10~8 | 766 |2188| 30 | 148 135
8.3 «159610<3 | 681 | 1938 | 30 |131 [ 119

For notes relating to above see page xi
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Double Channels with Plates
and Dimensions and Properties
Moduli Radii
IVE HEIGHTS IN FEET i o ;fﬂon
16 | 20 | 24 | 28 | 32 | 36 | Axis | Axis | Axis| Axis
y—y | x—x |y—ylx—x
281 {251 (216|182 | 151 | 126 | 92 | 187 | 3.45 493
208 [ 185 | 160 | 134 112 |93:5| 68 | 132 |3.44| 461
189 [ 169 | 146 [ 122 | 102 852| 62 | 119 | 344 453
171|153 {132 110 | 92:3|769| 56 | 105 |3.44 442
135120 | 103 |87-1{72:4603| 44 | 79 [3.43 422
169 (138 | 110 |87-1)69:8] | 46 | 106 |2.68 407
155|127 [100 | 796|637 | 42| 96 |2.663.99
141 115 | 90-9|717| 574 37 | 86 |26439
(127|103 811 641|512 33| 76 262381
113|914 716|564 449 | 29 | &7 258373
159|132 | 106 |84:3|678] | 45 | l00 (277|414
145 [ 120 [96:3| 766/ 61.6] | 41 | 90 |2.75) 4.04
131 | 108 | 86:8] 69-1 ss<4: ::E 80 |2.74 's_"sgr
117 | 97-1|77-2] 61-3| 493 32| 71 |272 38
1038511 67-6/53-6l425] | 28| &1 |270377

Rivets  dia. for 9x 3 and 8 x 3 and  dia. for 8% 3¢
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FLEMING BROS.

SOLID ROUND COLUMMNS—
Safe Concentric Loads in Tons

@ |V 4 EFFECTIVE
oot in
in 5q.
Dia. Ibs. ins. 6| 8 [10]|12]14
ins.
12 384-5 113-10 |BOO |776 | 750|720 | 685
10 | 2670 | 7854 |545|525|500| 470|435
9 2163 63:63 |437 | 416|392 362|328
8 | 1709 | 5026 |340 320|295 266|234
73 1502 4419 |295|276|252|223 | 192
7 | 1308 | 3848 |254|235|210] 182|154
& | 1128 | 3318 |215[ 196|172 [ 146|120
6 | se1 | 2827 |18 161|137 | 113|919
s | sos | 2376 | 147|128 106 |85-1| 67-6|
s | ess | 1964 |17 |992{787| 612|479
4 | s41 | 159 |907|72:9| 554/ 42:0) 324
4 | 27 | 1257 666505 368272
3w | 327 | 962 |457]322) 27
3 | 240 | 708 [283187
2 | 167 | 491 |is2

For notes relating to above see page xi
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and Dimensions and Properties
' c
HEIGHTS IN FEET S0k
EN st
Salax
W Lo
16 | 18 | 20 |22 | 24 | 26 | 28 | 30 o =
645 | 600 | 550 | 502 | 453 | 408 | 367 | 331 [170-0] 3-00
396|355 315|277 | 244|216 | 191 (170 | 98-2| 250
291 (255|221 192 | 168 | 147 | 129 7161 2-25
201 | 172|147 | 126 | 108 503 | 200
163 137 | 116|997 41-4] 1-87
129 | 107 | 90-8 337 1-75
99-4| 82-4| 689 27-0| 1-62
748 61-3 212 1-50
54-4 16-3] 1-37
12-3] 1-25
90| 1-12
= Modulus of Section —_— | —
for Solid Round Columns __63 "2
=0-0982 D* 42| -87
—_— (D=diameter in ins,) el =
27| 715
1 [ 15| -62
See pages 232, 233 for thickness of Slab Caps and Bases
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THICKNESSES OF SLAB CAPS &
For Given Uniformly Distributed

Pressure of 30 tons

Maxi-
mum DIAMETER OF SOLID
Leoad
e l'on:Shb
Size of Slab | in tons | 2.
in ins. A SE| S ESE]S
9«9 170 1-25} 1-25
12x12 | 300 | 1-50| 1-50| 1-75| 1-75| 175]
15x 15 47-0 2-00| 2-00| 2-00| 2-25
18x 18 680 2.50| 2-50| 2-50|
21 =21 92:0 275|275
24 % 24 120 - 3-00]
27x27 | 152 iy
30 = 30 188 || B
33x33 227
3636 270 Dimensions given are the
5 Finished Thickness of Slabs
=373 __'f_w_ after machining.
4242 368 Where the Cap or Base is
not square special Calcula-
45 % 45 422 tions have to be made.
48x 48 480 |
BTy e, ‘ — ‘
s4x54 | 608 T g e
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BASES for Solid Round Columns
Loads based on a Concrete Bearing
per square foot.

ROUND COLUMNS IN INCHES Aees

siab

53| 66| 77|89 |10]12]sat

563

e 1:000

e & PR E B

2-50/2:50| 2-50 | i P
2.75| 3-00| 3-00{ 3-00 U | i 3.063
325|325/ 3.25| 3.25| 325|350/ 3.50| | [ 4000
'3-50| 3-50| 3:50| 3.50] 3-75| 3-75 3-75| 4.00 5:063
_GS;EOIEETEOT&E 6:250
" | |425| 4:25] 4.25| 425 4:50| 4-50 7-563
S o 450| 475 4.75| 475| 500 9000
5.00| 5-00| 5-00] 5-25| 550} 10-560

T A 5-50| 5-50| 5-50] 5-75(12:250
5-75| 575 6:00/14-060

6-00| 625 625/ 16:000

- 650 s-rs||soao
| 7-00| 7-00]20-250
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HOLLOW ROUND COLUMNS
Safe Concentric Loads in Tons

O Tr'“::‘ w:,iﬁm "\[';I“ EFFECTIVE
in foot sq.
0'6'}:'_“‘9 ins. I:::: ins. Talets
in ins ‘
3 | 20-528| 604 | 36-8] 35:8) 34-8/ 335
I T | 17315 | 509 | 31-1) 303{ 293 18-3[
5% - T3 | 14019| 412|252 245| 23.8) 230|
6isw.g| 10885 | 320 | 19.6] 19:1] 18:5| 17-9
Biswsg| 9:126| 2:68 | 16:4| 16:0] 155 15:0
3 | 16523| 486 | 287|276 26:3| 248
' f | 13978 411 | 243 23.4[ 22:3] 2111
4-% % 11-348| 334 | 19:8] 19-1] 182 173
l 6iswg| 8835|260 15-4] 149] 142] 135
Biswe| 7417|217 | 129 12.4) 119 113
¥ 12:308 | 3.62 | 20-9 19-8| 18-7| 17-3
l & | 1472|329 190181 1790| 15.9]
4 1 | 10013 295 | 17:1] 16:3] 15:3] 142
6isweg| 7-809| 229|133 12:6| 11:9] 1141
aiswal 6562] 192|111 104 100 94
For Notes relating to these Tables see Page xi




i.s.w.g. =Imperial Standard Wire Gauge

FLEMING BROS. 235
and Dimensions and Properties
A e
HEIGHTS IN FEET ZE :§
28|83
34|35
9 | 10| u |2||4 u' 20| %
322 307| 29-1| 27-4 23.8| 203 17-3| 147| 725 | 1-82
273|260 247 23:3203 | 17-4) (48| 12:6| 6:25 | 184
222|212 20-1] 190] 16°6| 14:2] 122] 104| 518 | 1-86 |
‘72| 16:5| 157] 148[ 13:0] 11:1] 95| 81| 410 | 187
145 139] 132] 12:4] 109| 94| g0 69]347 | 188
232|21:5| 197| 17-9] 147] 120 99 | 463 | 1-47
19:8| 184| 169 154 127] 104 86 | 403 149
162 15-1] 139 12-7] 10| 86| 71 336 | 151
‘127|118 109 100 82| e8| 56 |268] 152
106 99| 91| 84 69 57 47 227 | 1-53
158| 144129 115 92| 7-4 310 | 1431
(145 132| 11-8] 10| 85| 68 286 | 132
131/ 119} 107] 96 77| 62 260 | 1-33
102| 93| 84 75 60| 49 208 | 134
86l 79 71| g4l-51] 41 176 | 135
These values do not exceed |[r = 150
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HOLLOW ROUND COLUMNS—
Safe Concentric Loads in Tons

O Thick- w;f,‘rh‘ Area EFFECTIVE
ness foot in

S o B 1 ey e i

in ins.

Fr | 10639 | 3-13 | 19:1] 18:3] 17:4] 162

& | 9669 | 284|174 167|158 148

3_11_ - 1 | 8678 | 255 | 15:6| 15:0] 142 133

6isw.g| 6784 | 199|122 11:7] 11-1] 104

‘|8isw.g| 5708 | 1-67 | 103| 99| 9.4| 88

Js | 8971 | 2:64 | 158 149 13:8] 12:4

[ & | 8167 | 2:40 [ 14:4] 136 12:6[ 114

3. t | 7-343 | 2:16 [ 130 12:2] 14| 103

I 6isw.g| 5759 | 1469 [102] 96| 8] 81

|8isw.g| 4853 |1-42| 86| 81| 75 69

A 3 | 5674 |168] 96 87| 76| 64

I 4iswg| 5310 [ 156 | 89| 81| 71| 60

2%- Gisw.g| 4476 | 132 | 76| 69| 61| 51

l?i.:.w.;, 4134 [ 12| 70| 64| 56 48

Sisw.g) 3431 | 101°] 58l 53| 47| 40|

For Notes relating to these Tables see Page xi
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and Dimensionsfand Properties
HEIGHTS IN FEET 35| .8

38|35
o |0
7| s |0l %] %

148 134| 119] 10-4) 92| 80| 71| €3] 229 1-13

135|122/ 109] 96| 84| 74| 5| 58] 212|114

122 11| 99| 87| 77| 67| 59| 53| 194 | 115
97| 88| 78| 69| 61| 54| 48| 42| 156|117
81| 7.4 66| 59| 52| 46 41| 36| 133 | I-18
110 95| 82| 70| 60| 52 1-61 [ 0-96
10-1| 87| 75| 65| 56 48 1-50 [ 0-97
92| 80| 69| 59 51| 44 1-37 | 0-98
72| 63| 54 47| 40 35 112 | 099
61| 54| 46 40| 35 30 095 | 1-00
53| 44| 36 080 | 076
49| 41| 34 076 | 076
43[ 35[ 29 067 077
+o| 33| 28 063|078
34| 28| 23 0-53 | 079

These values do not exceed Ir = |50,
i.s.w.g. = Imperlal Standard

ire Gauge.
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STRUTS—Equal Angles

Safe Concentric Loads in Tons

“-\’f v

F—x

v’il\‘u
X

Section

Weight per
foot in rbl
Arealnsq.ins.

EFFECTIVE

4

[]

5x5x1 |16-16]| 475

319

30-0

27-6

247

21-5) 184

Sx5x2 |12:28] 3-62

243

229

211

189

16'5| 14:0|

45 % 43 % 8| 17-80] 525

346

3-8

28-6

4} % 4% x 3] 14-46] 425

28:1

259

23-4

247
20:2

41 x 45« §{ 11-00] 3:24

213

19-8

17-8

154

20-8| 174

17-0] 142

13:1| 109

43 x4L x%| 9-24] 2272

18-0

167

151

13:1

4x4x§ |1568] 461

295

268

230

192

15:7] 127

4x4xE | 12:76] 375

241

217

188

157

12:8{ 10-4

4x4x§ | 973|286

18-4/

167

146

12:0

98| 80

Axdxdy| 817|240

15-4

140

12:1

101

82 &8

3% x 31 x §| 13:55]| 3-99

246

214

174

13-8

3 x3ixi ||‘DSF 325

20-0

17-4

14-3

13

33 x3ix 4| 845|249

153

13-4

1-0

87

9-1| 72

69| 55

3f =3t <] 7-11] 2:09

|2a| 12

93

74

58| 47

33 x31x 1| 574] 1-69

105 92

7-6|

61

48| 39

For notes relating to above see page xi
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and Dimensions and Properties

Moduli
of Radii
HEIGHTS IN FEET i{Section
- | Gyration
Axes x—x
2 (10| [12]13]|14 i Axis| Axis

Max. | Min. v—v|u—u
15:7[13-3| 14| 99| 87| 7-5|7-78 | 3-08 | .98 | 1-92

12:0| 10-3| 88| 7-7| 66| 58| 623 |2:35|.98 | 194
14-3| 12-2} 10-4| 89| 7-7| 67]|7:13 | 3-03 | -87 I-ﬁ.l

1190102 85| 74| 63| 56| 614|247 |88 172
91| 77| 65| 56| 48| 42( 496 | 189 | 88 | 1.74
78| 6| 56| 8| 42| 36427 | 159 89 | 175|
107] 87| 74| 63| 54| 47|538 236 |77 | 150
el 72| 61| 51| 45| 39| 467 | 193 | 78| 152
6| 55| 46| 40| 34| 30|381 | 148 | 78 | 1:54
56| 46| 39 3.4 29 25328 124 | 78| 155

72| 58 51| 42 37| |392| 177 |-68 130
59 48| 41| 34 30| |340| 146 |68 |1-32
46 38| 31| 27| 23] |280] 112 |68 | 134
38| 3-1| 2:5| 2:2 19 2-45 94 | -68 | 1-35

32 26l 22| 19| 16 204 | 76|69 | 1-35
See specially note on p. xiii regarding Maximum Moduli




290 FLEMING BROS.

STRUTS—Equal Angles
Safe Concentric Loads in Tons

¥ “/v Weight
xJF—x N Area EFFECTIVE
?K oot In

. o el alalwls
Section
3 x3 x§ | 935 | 275 |182] 159|129 99
3 x3x3 | 727 | 210 |139]122] 99|77
" x3 x| 604 1-78 | 11-8] 104 85| &5
3 x3x3 | 489 | 145 | 94 83| 6853
24x24x3 | 59 | 173 |109] 8| 67| 46
2Ux2gpxd | 498 | 145 | 92| 76| 57|40
2x2kx} | 405 | 119 [ 75| 61| 46 33
2x25x3 | 526 | 156 | 95| 71| 51|35
Uxxf | 445 | 131 | 79 e1f 4330
2x2xy | 361 | 106 | 64 50 3424
2Ux2gxd | 275 81 | 49| 38 27| 19
2 %2 x4 | 392 | 115 | 6| 47| 3-1f21
2 x2 x% | 319 94 | 54 38 2‘s||-1r
2 x2 xf | 243 ETI 1-s| |-9||-2

o]

For notes relating to above see page xi




FLEMING BROS. 24

and Dimensions and Properties
Moduli Radil
HEIGHTS IN FEET | ¢ Jion Gy;{m
Axes x—x

il ] ¥ Max, Min. ‘::-I: ::I:
76|58 )47 36| 237 1-05 58 1-12
s8|46|36(29| 195 | @ | 58 |14
49|38l3i1|2e| 173 | e | 58 |15
&1 |31 24|20 145 | 55 | 59 | s
35|26 21| 16| 128 | 55 | 48 | w94
2|22 17| 1 | a7 | a8 | s
2alvo|is|r| o7 | 38 | a4 | o5
25|19 | 15 100 | 44 | 43 | 84
22|ve|ral | 8 | 37 |43 | 8
ve|14lro|l | 77 | 30 | w4 | e
rafro| 83 | o0 | 23 | w4 | e
14 | 11 <6 | 29 | w38 | 75
12| 99 59 | 24 | 29 | 75
98 | 75| ag-7| | as |9 | 76

See specially note on p. xiii regarding Maximum Moduli




242

FLEMING BROS,

STRUTS—Unequal Angles

Safe Concentric Loads in Tons

Tv
U
X X

(B

vy

Section

Weight per
foot in Ibs.

Area in
8q. ins,

EFFECTIVE

é

Tx<4 =}

]

648

392

Tx4 x§

-05
17-85

525

350

284

301
245

252
2006

210

17:1

Tx34x}

zuv99|

618

34.7

296

243

195

158

Tx34=§|17-00

T7x3ix

5-00

283

241

198

12:91

216

18-4

160

122

129

99

x4 x}

19-93

355

316

272

22:8

189

175
143
13:0

106

82

158

x4 x§

ts-u.l 475

288

6x3kxy

15-30

450

256

257

219

2

18:0

187

I15:5

129

146

18

6x3fx}

11-63

32

19-6,

13-8

112

91

6x3 x§

14-45

425

217

17-3

135

105

85

6x3 =}

11-00|

324

16:6

133

103

66

6x3 x| 924

272

138

12

Sx4 x§

17-

524

314

279

237

19-8

164

Sx4 x§

|4-45| 425

25-5

27

19-4

162

134

Sx4 x}

11-00] 3-24

17-3

14-9

12:5

103

For notes relating to above see page xi




FLEMING BROS.

243

and Dimensions and Properties

HEIGHTS IN FEET|

Maximum
Moduli
of Section

Minlmum| Radii
Moduli of
of Section | Gyration|

|n!u!u

Axis
—x

Axis
y=y

Axcis| Axis| Axis
x—xy—y|v—v

14-7' 12:6 106

13:1

B804

7-02|/2:51| ‘86

120{ 102 87

o

703

570! 2-04} ‘86

108, 92

7

120

635

6:86 1-91| 74

89 74

63

100

562

5-57| 1-56| ‘74

68| 58

49

790

466

423| 1-19] ‘75

1324114

96

103

723

5:23| 2-48] ‘86

10:9) 92

79

870

6:30

425(2.02| 86

B-l| &8

58

50

794

504

4-15| 1-54] -75

62| 52

45

3-8

628

417

3:16| 1-18] -76

57| 47

40

715

385

405( 1-13] -63

2:01

1-97

43| 36

31

566

325

3:09| 87|64

37| 31

26

485

285

2:59 ‘?3! 64

1-99

11-4] 97

B2

71

773

632

367 2»43| -84

174

9-3| 79

S-Ui 58

660

550

299 |-se| 84

1-76|

72| 61|

52| 4-5

528

449

228 1-52| -85

177

See specially note on p. xiii regarding Maximum Moduli




244 FLEMING BROS.

STRUTS—Unequal Angles
Safe Concentric Loads in Tons

v b o
g%ﬁ ;:1.3: E'Et EFFECTIVE
i =C <%
Yr__|z8| = . 7

Section

S <4t | 923 272 164 05|
S x333 | 1361 | 400 07 129
5«33 [1037 [ 305 74 99
5 «3gxsy | 871 | 256 147 85
S %3 -3 | 1275 | 376 194 95
5 x3 3 | 973| 286 14 7|
5 %3 «A | 817 240 125 &l
5 x3 xt | 659] 194 101 _.'Toi
43%3 x4 |192| 350 181 a-s|
413 <1 | 909 266 138 68
43%3 xd | 764| 225 16 58
44x3 <% | 616[ 181 94 47
4 x3kx1 | 1461 | 430 238 129
4 x3=4 |1192] 350 19-4| 106|
4 =35=1 | 909| 267 l168 14 8

For notes relating to above see page xi




g

FLEMING BROS.

245

and Dimemio-ns and l'roj:ertles

HEIGHTS IN FEET

Maximum
Moduli
of

|o‘u

Section

Mini

mumj

Moduli
of
Section

Radii
of

Gyration

Axis

X—x

Axis
=y

Axis
XX

Axis

Axis| Axis

Y=

87| 73

455

387

105 'fsl 7-3

60

55

47

6-00

480

4-40

3-64

192

293

1-28]

I~5‘?:

2:24

-85 | 1177

75 | 170

75| 172

69| 57

47

40

415

320

76 | 1'72

75 &1

58] 47

50
39

42
33

540
4-32

339

2:86

2:86
2-18

1-66

49| 40

33

——
70| 57
53] 44

40 33

7

28

23

370

3.0

2-50

2:10

47

39

457

314

148
2:33

1-69
151

37

30

368

2:63

179

w8 37
37| 30

=L

25

26

2

319

234

1-50

1:53

2:63

|o-4| 85

70

59

487

1-96
428

121
2:31

64
65
65
65
g
64
65
65

1454

T1 | 141

86| 70

58 4-8' 423

376

1-90

72 | 143

66 5

45| 37| 344

3-10

145! 1-14] 72 | 145

See specially note on p. xiii regarding Maximum Moduli




246 FLEMING BROS.

STRUTS—Unequal An

Safe Concentric Loa s In Tons

Tvy
v g | Weishe | Ares EFFECTIVE

r in

vy e 38 -0 IFE T
Section
4 xxdh | 764 | 226 |141]125]106 86
4 %%k | 616 | 181 |14 102] 86 70
4 %3 %3 | 1106 | 335 195165133103
4 x3 x} | 845 | 249 |151[127)10:1) 79
4 %3 x| 711 | 209 |126|107| 86 67
4 %3 x% | 574 | 169 |i02| 87| 7055
4 «2p<) | 781 | 230 |i27| 99 75|55
4 <2t | 658 | 193 |07 84| 63|47
4 x«t | 533 | 156 | 87| e8| 51|38
33%3 x¢ | 1020 | 300 |17:8 149117 91
333 =3 | 782 | 230 |137[115] 90|70
34«3 «A | 658 | 194 |115] 97] 76 59
3x3 x4 | 532 | 156 | 93| 78 62|48
Hx2xd | 717 | 2010 [11ef 90| 67[50
3<24x% | 605 | 178 | 98l 76l 57|42

For notes relating to above tiee page xi




FLEMING BROS.

247

and Dimensions and Properties

HEIGHTS IN FEET

Maximum
Moduli
of
Section

Minimum
Moduli
of
Section

Radii
of
Gyration

Axis | Axis
—X|y—Y

Axis|Axis

Axis| Axis

X—X| y—y

V—viu—u

69

55

45

38

57

46

3T

31

80

64

52

43

62

48

40

33

2:99 | 269

1-22| 96

72| 146

2:47 | 2426

99| |77

73| 1-48

377 | 2:89

1-85| 1-09

63 136

3:06 | 2443

52

42

34

43

35

28

28

23

2:66 | 212
222 | 1-81

42

34,

27

36

28

2:3

2:2
1-8

29
e

72

23

1-8

1:5

56

46

37

2:69 | 180

1+42] -84

64| 1-38

1-20| 71

96 -57

-64) 139
64| 1-40

1-38 -58

53] 1:34

2:34 | 1-59

117 -49

54| 134

1-95 | 1-38

-94| -40| -54|1:35

304 | 262

55

44

35

46

38

30

2-9
24

61| 1:23

2:50 | 2:20

62| 125

2:18 | 1:95

62| 1-26

38

30

2:4

2:0

1-84 | 1-64

30

24

20

2:18 | 163

1:07| -57

62| 127
53| 1-19

32

25

2:0

-7

1:91 | 1-45

90| -48|

53| 120

See specially note on p. xiil regarding Maximum Moduli l

r



248 FLEMING BROS.

STRUTS—Unequal Angles
Safe Concentric Loads in Tons

v -
',"':Fx Wouht | Area | EFFECTIVE HEIG
u et in

s:t:l“ e, | e |al3]als
33x2kxk | 489 | 144 | 93| 79|62 | 46
3 «2ixg | 654 | 192 [123]104]80 59
3 x2x% | 551 | 162 |105 88|67 |50
3 x24xy | 447 | 131 | 84 71|55 |40
3 <2 x3 | 59 | 173 |104] 79/55/38
3 %2 xfy | 498 | 146 | 88| 67| 46|32
3 %2 x% | 404 | 119 | 71| 5538 |26
2ix2 x3 | 526 | 155 | 92| 69|47 |33
23x2 x4 | 445 | 131 | 78| 59|41 |28
252 x5 | 360 | 106 | 62| 4833 |23
24x2 <9 | 276 8l | 48] 36[2517
2= 13=% | 319 54 | 47| 291812
2 lindy | 243 71 | 36 21] 15|98
2 %133 | 276 81 | 41| 25|16 | 10
2 xlyxq | 212 63 | 31| 19,1282

For notes relating to above see page xi




FLEMING BROS. 249

and Dimensions and Properties

Maximum

wrsivreer | Modul | MMUGur R
Captl of Section | Gyration
o e s
34l26 |20 160 [123| 73 | 39 | 54 | 120
4413326 172 IT': .‘; ;‘ -52 E
37|28 | 22| 151 |130| 67 | 48 | 52 | 106
30023 |18 128 |1-10] 54 | 39 |52 | 107
28 | 21| 16| 146 | 100 | 76 | 36 | 42 | 1-00
23| 18| 14 | 129 | 88| 65 | 30 | 43 | 100
19 | 14| 0| o8 | 79|52 | 25 | 43 |01
25| 18| 14| 109 | 86|53 | 35 | -a1 | -85
20| 15| 12| 96 | 78| 45 | 30 | 42 | 86
16|12|10| € | 8|37 |24 |2 | &
12|97 | 76| 65 | 56|28 | -18 | 42 | -88
91 68 | 41|35 |14 |32 | w2
69| | | sS4 | 35|27 [0 |92 | e
74 48 | 7|23 |13 |31 | 68
61 38 | 2917 |10 |32 | 8

See specially note on p. xiii regarding Maximum Moduli




250 FLEMING BROS.

COMPOUND STRUTS—
Safe Concentric Loads in Tons

e

x ﬂ o 28 | acea | $2 EFFECTIVE

£c| in %3
> L'.E ios. (25 o [10]12] 1

ol e 3
8x8x1 |1020|3000| 2 [200| 189177163
B-8x§ | 900|2648| 5 | 176|167 [156 144
8x8<1 | 778|288 | & |153|14af13s|12s
8x8xf | 654|1922| 3 |128] 121|114 105
7x7x3 | 782|2297| § |149)138| 126f12
7x7-1 | 676|1989| § |129|120| 109 982
7x7x§ | 568 |1672| ¢ |108[101 929831
“7.7-3 | 459 1350| 3 |877 820/753 674
6%6+3 | 662|1948| § |120] 108|949 807
6x6x1 | 574 [ 1687 | 3 | 104|944 826[70¢)
6x6x3 | 483 |1423| § |esi799|700/598
6x6x3 | 391 | 1150 § |714 649|572/ 489
6x6x3 | 297 | 873 | § |543 493 435|373

For notes relating to above see page xi




FLEMING BROS., 25|

Two Equal Angles
and Dimensions and Properties

Radii of
HEIGHTS IN FEET Gyration

16| 18| 20 | 22| 24| 28 | 32 | 36 | Axis | Axis
| Y=y |x—=x

147 | 131 [ 115 [ 101 | 89-0] 69-3] 55-1| 445 3-64 | 242

130 | 116 | 102 | 90-2| 79-2) 61:7] 490/ 39-7| 3-62 | 2:43

113 | 101 | 89-4| 786 69-1| 53.8] 42.7| 34.7| 359 | 245

959, 85:6| 75:7| 666 58-5| 45-6 36:2 29-3| 3-57 | 246

98.7] 851|733 63.3] s49] 422 332| 267] 318 [ 212

85:9| 74:3| 641 | 54-7| 48-0]36-8 -19-I 23-3] 315 | 213

718 63:1| 54-4| 470 40-9]31'3'?.4-? 19:7] 312 | 2:14

59-2| 51:3| 44-3| 38:3| 33:3] 256/ 20-1 fé‘Jl 310 | 216

67-8| 56:9| 48:2| 409 35-1| 26:6| 20-8| 16-8] 278 | 1-80

594 49.8| 42.0{ 35:8| 30.9{ 23:3| 181 14:6| 275 | 1

50-3| 42-3| 35-7| 30-4] 26-2 19-9| 15-6) 12:7] 273 | 113

4I--4 348/ 29-4 25-![2[-7 16:4| 12:8] 10-3| 2:70 | 1-84

31:526:6| 22:6( 19-1] 16-5 12:6] 9-8| 7-9| 267 | I'BI5

See note on page xiii regarding ratio of slenderness




252 FLEMING BROS.
COMPOUND STRUTS—
Safe Concentric Loads in Tons
Lo | 5g I
% ||| x| 28 |Area| 28 EFFECTIVE
- i £ c in @ E
' s | = | e%|
Two equal | 3.8 e E S| |5 |6 =
angles “i
5 x5 x4 | 473 | 1388 | § |952/919 882 839
5 x5 x§ | 399 | 1172 § |B06|77.9/748/712
5 x5 x4 | 323 | 950| 3 |653|632] 607|578
5 x5 x3 | 247 | 722 § |497|48:1| 462 441
4px4px2 | 421 [ 1239 § |83-6{802|761|71-3
4px45x§ | 357 | 1047 | 3 |70:9| 81| 64:6| 606
41x43x} | 289 | 850 § |57-6)553] 52:6] 495
4px4ix3 | 220 | 646 | 3 |439/42:1| 402|378
4 x4 x5 | 305 | 922| 3 |601{57:9| 540 49-6
4 x4 x§ | 255 | 750 § |497|47-2) 44-2) 407
4 x4 x3 | 195 | 572| 3 |380|361 338 311
3ix3yxk | 271 | 797 | 3 |S0-1]47-6| 43-1) 38-1
33x33x% | 222 | 650 3 |40-8/38:9|35-431-4
35x33x3 | 169 | 497| 3 |32:1|301| 274 244
yx35xfl 142 | 418] 3 [27-0]252| 230l 205

For notes relating to above see page xi




FLEMING BROS.

253

Two Equal Angles
and Dimensions and Properties

HEIGHTS IN FEET

Rad

il of

Gyration

12 | 14

16

18 | 20 | 22

Axis
Y=

Axis
x—X

789 67-3

55:3| 44-6

362

297§ 24-8| 208

67-1| 57-4

47-4| 384

32

25:7)21-4| 181

54-5| 469

388|315

256

211§ 17-6| 148

41:7| 358

29:6|24-2

19-8

1624 13:6] 11-4

1-54

65-8| 53-8|

42:6/33-8

27

22:1] 182|154

1-34

56:1| 46:0

366|290

232§

189 157|131

45-8| 377

30-11239

ls-zl 15:6| 1229| 10-9

3521 29:0

232|185

144

12:1{ 10:1| 84

137

1-38

446 347

26:7| 20

16-4)

132) 109 91

365/ 28°5

219} 17-

13-5

1049 9-0f 77

28:1|22-0|

168|132

10-4

84| 7-0| 60

1-19

331/ 244

181§ 139

10:9

88| 7-2

27:3{ 20-2

150 116

90

74| 60

21-3] 159

19| 91

71

58 47

1-59

186
e | 122
165
1-62

1-03
1-05

1-06

17-9] 133

100l 76

60

49 40

1-58

1-07

See note on page xiii regarding ratio of slenderness




254 FLEMING BROS.
COMPOUND STRUTS—
Safe Concentric Loads in Tons
= [
« Iﬁ x| 22 A §: EFFECTIVE
v | 52| s |22
Tooequr| 38 | |85 23|45
angles )
3 x3 x4 | 188 | 550 | § |384|363|336|302
3 x3 x3| 143 | 422 | 3 |295|280|260{235
3 x3 xf| 121 | 356 | 3 [248235 219( 198
3 %3 xi| 99| 288 | 3 |204]191]17:8] 16
2x24xd | 118 | 347 | § |237|221]19:6| 168
2 x24x4| 100 | 293 | 3§ [209]186 167 143
24x2x3| 82| 238 | 3 |163]151]136 116
24x2kx3 | 105 | 309 | 3 |209{190[164] 133
2x2xd| 89|26 | 3 [177162]139] 114
Uxxi | 72| 243 | § |144]132{11:3] 92
2Ux2xf| 56| 162 | § |109100 87| 71
2 x2 xf| 78230 § |152]134) 110 86
2 x2 x3| 64| 187 | 3 [123]109] 89| e8|
2 x2 x84 49| 143| g | 95| 8s| 70| 55
——
For notes relating to above see page xi




FLEMING BROS. 255_
Two Equal Angles
and Dimensions and Properties
HEIGHTS IN FEET Creation
6|7 |8 |9 [10] 0|2 14 |Axs|Axs
| y—y | x*—Xx
262/222|18.6| 15| 130| 11-1| 96| 72| 142 | 8
205 17:5| 147(123[10-4{ 88 7-6] 57( 140 | 90
174 147/ 123[104| 87| 74 64 48138 | 91
141120{1041| 8| 72| e1| 54f 40| 137 | 91
137|110 89| 73[ 61/ 51 44| 33/ 120 | 74
18| 95| 77| 63| 53| 44 38| 29| 118 | 75
9| 77| 62| s2] 42| 3¢ 31| 24| 117 [ 76
105 83| 67] 54 45| 37| 32| |10 | 67
90| 72| 57| +6| 38| 33 28] |[109| 7
73 58| 47| 37| 31| 24 23] |107| 48
PR ol 3] 19f o [ 196 e o8
es| 50| 40 32| 27 23 99 | 59
s3| 4| 32| 26| 23| 1o 16| | 97| 40
42| 33 27| 21| 17 14 12| | 96| e
|

See note on page xiii regarding ratio of slenderness




256 FLEMING BROS.

COMPOUND STRUTS — Two
Safe Concentric Loads in Tons

Y e
x '“'x %3 Area § £ EFFECTIVE
Twounequal| 22 | ™ | g&| 4 (5|6 |8
angles v
743344 | 420 |1235| & |840|608|77-0]67:8
7«35x4 | 340 | 1000 § |679651|62054:1
7x3kx3 | 258 | 759 | & |51-3/492 467|406
64 3 | 472 | 1388 | & |97-1|946]91.9/852
6x4 x5 | 399 | 72| ¢ |ersl797{7737106
6x4 x2 | 324 | 951 | & |e63|645|625/576
6x35x=% 377 | 11-09 + 1760 73'3‘7—0'_1?'5
6x33+3 | 307 | 900| & |61s|592567]502
6x31%3 | 233 | 684| § |466|449 428378
6+3 <3 | 356 | 1047 | 3 |700|667| 628|529
6x3 xi | 289 | 850| 3 [567|53-850-4/42:1
6x3 3 | 221 | 647 | § |429406\379|314
Sx4 x§ | 356 | 1048 | § |721|69:8 67-1]606
5x4 3 | 289 | 850| 3 [586|567|546 494
s<4 3 | 220 | 647| 3 447|434 017|378

For notes relating to above see page xi

A



FLEMING BROS.

257

Unequal Angles—long legs connected
and Dirnensions and Properties

HEIGHTS IIN FEET

Radii of
Gyration

12

|
16

18 | 20

1

24

Axis
y=

Axis

E i 4

564
447

331

45-4

36:2

292

238 19-8

166

141

1-40

20

357

28-5

229

18:6] 15:5

12:9

1-o

1-37

224

264

208

| 167

13:6] 11-2|

9.4

80

134

225

767

66:7|

566

475

39:7| 334

28:4

245

177

1-87

642
514

530
422

314

55-6)

443

468

372

3941

309

327 17-5'13»3

200

25-8[21-8

184

15-8

43

349

83

23-2 19-3

162

13:8

1-74
-2

147

1-88
1-90

1-89

343

75

22-2

18:3] 15-1

12-7

254

202

=

133|111

9:3

10-8

79

1420

326

B-slﬁ

16:6| 137

114

9:6

1-91

1-92

1:89

333

255

l9-9| 158

12:8] 106

88

7:5

1-91

24-4

187

14-

11-6

93| 76

64

1-93

522

434

35-4

28-8

237198

167

143

179

428

356

29:1

238

19-6§ 16-4

139

-8

176

32:927-4

22-5

18-4

152} 127

10-7

91

173

1-57

See note on page xiii regarding ratio of slenderness

E




258 FLEMING BROS.

COMPOUND STRUTS — Two
Safe Concentric Loads in Tons

¥ < 4
L] . c
!T X | 88 | Area | 3 EFFECTIVE
£c in [
Ly 5] |ed
Twounequal| £ 0 ins. | usal 4 5 [ T

angles o=
5 x33x8| 335 | 985 | & |679 657|632 604
5 x33x4 | 273 | 801 | 4 |s51|53:2[511| 487
5 x3ix3 | 207 | 610 | & [41:8]40-4|38:8] 369
5 x33x| 174 | 592 | & [351|338)32.4/ 308
5 x3 x4 | 256 | 750 | 2 47-7 448|415
s x3 x3| 195|573 |.2 36-1133-9 311
5 «3 x| 163 | 481 | 2 |319302[283]259
5 x3 4| 132 | 388 | 2 [25:8/243)22.6| 208
45=3 =4 | 238 | 700 | 2 445|423 394
4yx3 x3| 182 | 535 | 32 340/ 32:0 297
Apx3 x| 153 | 450 | 2 zw.?s'-s’ 248
43x3 x} | 123|362 2 220 21-4; 157
4 x3ix4| 238 [ 700 [ 2 44:3/ 41-5| 383
4 x33x1| 182|535 | 2 339318295
4 x3ixA) 153 | 450 | 3 28-6/26°8/ 248

For notes relating to above see page xi




FLEMINGIBROS.

259

Unequal Angles—long legs connected
and Dimensions and Properties

HEIGHTS IN FEET

Radil of
Gyration

12

14| 16| 18

22 | Axis
¥+

Axis
—x

57-1

49-3

41-0

33-6|27+3| 22-

187

15-8 1-55

1-55

459

394

326

26'5|21-6| 17-7]

148

12-4] 1-52

1-57

347,

295

24:2

19-6) 15:9] 13-1

10-9

9-2| 1-49

158

288

246

200

16-1] 131 10-

89

7-5| 1-47

1-59

37-6

281

29-8

220

231

180§ 14-4/ 11-6

9:6

8-0) 1-24

1-58

17:0

13:3] 10:5| 85

71

5-3] 121

1-59

234

183

140

10-9] 3-6' 70

>

4‘5' 120

1-60

186

14-4

86| 68 55

45

38 1-18

1-60

360

288

225

177) 14:1{ 11-5

9:5

7:9| 1-:28

141

270

204

166

13-0f 10-4| 84

69

5:8 1:25

1-42

225

17-8

137

10-8) 86 &9

58

47| 1123

1-43

17-8

140

108

84| 66 54

45

37 121

1-43

347

273

2141

16-4] 13-1| 10:6

87

7:3| 1:56

122

267

2141

164

II-BI 10:1] 82

69

5:7| 1:54

124

25

17-8

138

108l 86 71

58

4-8| 1-52

1-24

See note on page xiii regarding ratio of slenderness




260 FLEMING BROS.

COMPOUND STRUTS — Two
Safe Concentric Loads in Tons

Y T,
RT:: E2 | ares §§ EFFECTIVE
g | (¢
T i 1l
4<33%% | 123 | 362 ¢ |252 242]230216
453 x4 [221 [ 650 [ 3 |452] 434,413 389
4x3 3 | 169 | 497 | 3 [346 332i318 25
43 x| 142 | 418 | 3 |29-1/280/267{25-1
| 423 =3 | 115 | 338 | § |236{226216 ';;.’.r
4258 | 156 | 460 | 3 |31-4|297(27.7| 254
av2ynde| 132 | 387 | 3 |263]248]232] 211
4x25% | 107 [ 313 | 3 |212{201] 186|169
35~3 x4 | 205 | 600 | § |409 388 362331
333 «3 | 156 | 460 | 7 |314/298/27:9 25|
33%3 < 133 | 387 | § |264|251|23:5| 216
3343 «3| 110 | 313 | ¢ |214/203[ 190175
35~25x1 | 144 | 422 | & |289 275257237
352 A 120 | 356 | 3 |244/231[216] 199
3-2-3| 98288 | 3 li9eliee 174158

For notes relating to above see page xi |




FLEMING BROS. 26| 1

Unequal Angles—long legs connected
and Dimensions and Properties

—

Radii of
HEIGHTS IN FEET Gyration

7|8 ]|%|010]I12 H‘ 16 | 18 | Axis | Axis
Y=y | x—=x

20-0{ 182 16:2) 14-3] 112 a-r‘lavs 57| 1:50 | 1-24

359| 32:6| 292 258/ 200] 15:6} 12:5| 10-1| 1.32 | 1-24
27-6) 25:1|22-5/ 20-1| 15-6( 12:1} 9-7} 7-8| 129 | 1-25

234212 190 169] 13-1] 103} 82| 67 128 [ 126
18:9] 17:2| 15-4) 137/ 107| 83| 67| 54| 126 | 126
22:5/ 197] 17:0| 14-6] 11-0] 86| 66| 53| 1.06 | 126

187] 163| 14:1) 12:1| 91] 69| 54| 43| 104 | 1:27
149 129|110 96| 71| 54| 43| 34| 103 | 127
29-7/259|22:4] 19-4| 14.4] 1141 87| 70| 137 | 1-08

22:9(20-1{ 17:5| 151 113 88| 68| 55134 | 108
19:3) 17:1] 149 127 9-s| 73| 58| 47| 133 | 1-08
157| 13:8 120 104 78] 60| 47| 38| 131 | 109

21-3{ 18:7| 163 14-1| 10-7} 83| &5 53| 110 | 1-09

17-8| 15:7(13-6] 11-7 B‘SI 68 53 43| 1-08|1-10
142

126 109 9.3 70| 54| 42| 3417107 [ 1-10

See note on page xiii regarding ratio of slenderness
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( 262 FLEMING BROS.
[ COMPOUND STRUTS — Two
Safe Concentric Loads in Tons
b
ITK Weight! Area | SPac® | errECTIVE
v e |
Fwounequal| 'bs- ins. ins. 23] 4
angles
3 %251 131 | 385 | 1 |272)256[238
3 2ing] 10 | 324 | & |227[216[200
3 x23+1| 88 | 263 | 1 |184[176[164
32 2] e | 348 | 1 |243[231(21¢
3 2 x| 100 | 293 | 3 |206]194]180
3 <2 x2| o1 | 238 | 3 |tes[157[145
252 %3 | 105 | 309 | & |212[198)176
2422 <a] €9 | 262 | & |181[167]150
2022 <3| 72 | 213 | & |146]136|123]
202wl 55 | 162 | & |113[104] 94
Sraiies| 64 | 188 | 4 | 127|118 99|
2rliids] 49 | 143 | & | 96| 87| 74
2 7 iini| 56 | 163 | & |109| 97| 81
2 xlie] 42 | 124 | & | 83[ 75 62
For notes relating to above see page xi

N W P YRR,



FLEMING BROS., 263

Une%ual Anglu—léng legs connected
and Dimensions and Properties

Radii of
HEIGHTS IN FEET Gyration

5 6 | 7T |8 |9 |10 12| 14| Axis|Axis
| y—y | x=x

21:6| 19+1| 16:3| 138 11-6 9-3‘ 72| 54| 1114 | 92
18:3/162| 139/ 11-7| 98 8-# 61| 46| 1-13 | 93
149/ 13:1) 114 96 81| 68 50 33| 111 | 93

194] 171|146 122] 103] 87] 65| 49| 91 [ 93
162(142{ 120 10-1] 84 72 52 39| 89 | 94
130/ 11:3| 96 80 67| 56 41| 31| 87| 94
152| 126{ 102 83| e8] 57| 41| 31| 93| 76
130 107| 88 71| 59| 48 36 26| 91 | 77
06| 89 72 58 48 40| 29 21| 90| 77 |
‘83| 68| 56 46| 38 32| 23] 17| 88| 78
8| 64 5| 49 33 27| 19 | w6 | 78
60| 47| 37| 29] 24| 20| 14| | w4 | 79
64| 49 38| 31| 25 21| 14 70 | -61
49| 38 31| 24 18 16| Il € | 6
| e [

See note on page xiii regarding ratio of slenderness
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264

FLEMING BROS.

COMPOUND STRUTS — Two
Safe Concentric Loads in Tons

x| 82 | area [ S50 errecTIVE
¥ oo A tween
—— ——] B0 b angles
Two unequal| 22 | ins. ins. | 4|56
angles

723L<3 | 420 | 1234 | & |764 693609

| 7.31.3 | 340 | 1000 | 3 | 622|565|49:8
7w3kx2 |28 | 759 | 3 |474/ 432|383
6<4 <2 | 472 | 1388 | 3 |96 852|786
6x4 <3 | 398 | ;2 | & |767]723|e87
6x4 <3 | 323 | 950 & |e23[s87(544
6x3txt | 377 | 1109 | 3 |695|635|563
6x3%<1 | 306 | 900| 4 |566/51:9/462
6x3tx2 | 233 | 84| 3 |432/397[355
6x3 x& 356 10-47 i 6‘6-; 52:4| 437
6:3 3 | 289 | 850 | § |49:6/431[360
6-3 x3 | 221 | 648 | & |38 331|278
So4 <1 | 356 | 1047 | 3 |690]651[606
S«4 <3 | 289 | 850 | 1 |[s6]531]494
5.4 -7 | 20| 647 3 |48l

For notes relating to above see page xi




FLEMING BROS.

265

Unequal Angles—short legs connectied
and Dimensions and Properties

HEIGHTS IN FEET g;r“’i‘:l:fi

7| 8|9 |02 fe| 16| 18] Axis|acs

| y—y | x—x

51-9| 43-8| 36-9| 31-2§ 22-8) 17-4| /3-5| 10-9| 3-58 21
426 361|304 257] 189] 143| 17-1| @9| 355 | 92
328|278 23-4] 19.9] 146|11-1] 86| 69| 351 | 93
70.8| 62.7| 54-6| 47-4] 35-8] 27.7) 21.7] 17:5] 3.02 [ 111
60-4| 53:5| 46-9( 407|307 23.7] 18:8] 15:1] 3:00 | 1-12.
49.3 439|385 33.6| 25.4| 19:¢] 155 12:6] 297 | 1113
487| 41-3| 348 297) 217 166 13-0| 10-4] 3-03 | 95
401|341/ 289 246] 18:1) 13.7| 10:8) 86} 3:00| 96
308/ 263 22-4| 19:0] 140§ 107| 84| 67| 296 | 97
35:6(29-0/239] 19:8) 143] 10:9 BT
29:5) 24-1 |9‘d I166] 12:1] 90 TEE. 3-08 78
29| 188 155] 12:9| 93| 7.0 305 | ‘80
55.2| 49-3 435 37:9| 28:9) 224 177 14-4| 2:41 | 116
452| 40°6| 35:8| 31-3| 23-9| 18:5] 147| 11:8) 2:39 | 147
34.631-1127 6/ 242 185! 143} 11-4] 92| 236 | 1-18

See note on page xiii regarding ratio of slenderness




266 FLEMING BROS.
COMPOUND STRUTS — Two
Safe Concentric Loads in Tons
Y % ]
x| 25 | Acea | 52 EFFECTIVE
B ] oy (AL
Twounequal ;3_ ins, gal3 |45 |6
angles iy
S x33x0 |335| 985 | § |664| 624574515
S x33%4 |272| 800 | 3 |540 508469423
s x34<) (207 610 | § |413]309360[324
5 <3| 174 512 | 3 |347 Eéﬁjﬁl
S 3 x} 256 750 | 3 [488| 446393333
5 <3 < (195|572 | 3 |372[342{302]257
5 x3 «fe|163| 481 | 3 [314/288/256/218
433 <4 |238| 700 | 3 |457|420/372/318
43%3 =2 |182| 535 | 3 |350 322287|24¢
4x3 A | 153 | 450 [ 3 [296/273/243(209
4%3 «% 123|362 | 2 [238)218)195[167
4 <3<} |292 | 860 | § |582550/51-1|461
4 x3xi |238] 700 | 3 [47:5 449 418 37-9
4 %3 182|535 [ 4 [363[344320291
4 <3l 153l 450 | 3 1305(25027.124)
For notes relating to above see page xi
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FLEMING BROS. 267

Uneiqual angles—short legs connected
and Dimensions and Properties

HEIGHTS IN FEET oA

7 8|9 [10] |2 1416 Axs]|Axs

Yy—=r|x—x

45-1| 38:5/32.8|27-9] 23-9(20-6} 15-8] 12:3] 248 | -98
37.031-9{27-1| 232 19:9] 17-1] 13:-1| 102] 246 | 99
286|246 21-0] 181] 15-4] 133 102] 81) 243 | 101
241|208 178 152| 13:0| 113 66| 68]2.41 101
275|227 188] 157] 133| 14| 86| 67|249 | B2
21-4| 176 147| 12:3] 104| 89| 67| 52| 246| 83
18:1[ 150/ 124] 105] 88| 77| 57| 44[244| 84
265(219]182| 152] 129 11-1| 83| 63221 | 84
20-6| 11| 142| 119] 10-1| e8| 65| 51]2:19] -85
174 14v6| 12:1[ 101] 86| 7-3] 55| 43]2:17| 85
140/ 116 97| 81| 69| 59| 45| 35[2:15| -85
407|352 30-1 | 258 22:3| 192] 14-6| 11-5] 1:95 | 1-02
335 29-1/25:0| 21-4| 18-4] 15-9] 12:2| 96| 1-93 | 1-03
25.9|22:5| 194|166 143| 12:5] 95| 7-5| 190 | 1-04
2190 19-1] 16:5] 14-1) 1221 105] 81| &3l 1-88 | 1:05

See note on page xiii regarding ratio of slenderness




28 FLEMING BROS.
COMPOUND STRUTS — Two
Safe Concentric Loads in Tons
Y T S
x=ii!| x| 82 | Area A EFFECTIVE
v |85 e |25
Twounequal | 2.8 | ins. | &% 1'1 4\5
angles oa
4 x34xd |123) 362 | § |257|246 234 218
4 x3 x} |21] 650 | 3 Eimﬁ;ﬁl
4 %3 x4 |169] 497 | 3 [347(327)302/271
4 %3 x| 141 | 418 | 3 |292]275)25:6) 28]
4 %3 x% |1i48 338 | 3 |236|22:3{206| 187
4 %250 |156) 460 | 3 |312]28%6|249] 208
4 x| 132 387 | 3 |263[241211) 175
4 %231 106313 | & [212] 196 17-1] 142
3ix3 =3 |204| 600 | § |41-9]395|366/328
33x3 2 |156] 460 | § |32:1]304|282/253
33 o |132| 387 | 8 |27-1/256[237(214
3x3 %3 | 106|313 | & |220/208/193174
33x2ixd | 143 | 422 | 4 |287|264|232] 194
x2noy | 121 356 | & |242|223] 196 166
33x21x3 | 991 288 | & l19-6| 181/ 160/134
For notes relating to above see page xi
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FLEMING BROS. 269

Unequal angles—short legs connected
and Dimensions and Properties

Radii of
HEIGHTS IN FEET Gyration

6 | 7 8 | 9 | 10| 01 | 12| 14 |Axis | Axis
y—y |x—x
19-8} I7-7| 15-4] 132 11-5] 98| 85] &5|1:87 | 1-08

30:1{ 252 21-0| 17-5[ 47} 12:4| 10-7| 80| 1-95 | B}

233/ 19-6| 163|136 11:5) 97| 83| &3] 192 | 81

197/ 167| 139| 11:6|9:8 | 83| 71| 54l 190 | 87

16:1]13:6| 14| 95| 80| e8| 59 44| 188 88

166|132 m-sl g6 7-1| &1| 51 199 | 69
140 112 90 e

73| 61| 52| 43 198 | 70

11-4] 51| 73] 60| 50| 42| 35| 2.5 196 | 70

284/239 2011167 | 140] 118 102] 77| 1-68 | 87

22-0| 18-7| 15:6/13-1 | 11-0] 9-3} 8-0{6-1 | 1'65 | ‘BB

187, 158|133 112| 95| sol e8| 52| 164 ]| 89

153 130 109] 91| 77| e6| 57| 43| 162 | 90
157/ 12:5) 10:1] 82| 68| 57| 49| 37/ 170 | 71

134 107| 86| 70 58| 49] 42| 31| 1e8 | 71

109l 87| 7] 58l 48l 41l 34 25l 1e7 | 32

See note on page xiii regarding ratio of slenderness




270 FLEMING BROS.
COMPOUND STRUTS — Two
Safe Concentric Loads in Tons
l’# 5’5 Area | SP3® | EFFECTIVE
Y f..'E‘ .': tween
Twounsqual] 38 | . | *18" 2 |3 |4
angles
3 x24xt | 131 | 385 | @ |26:3|242]215
3 x2hxde | 110 | 324 | ' 3 |222/205 182
3 x2kx% | 89 | 263 | ¢ 180|166 147
3 %2 < |18 | 348 | 1§ |22 196|155
3 %2 x| 100 | 293 | & [191]167/132
3x2x% | 81| 238 | & |[155/136 108
24%2 =4 | 105 | 309 203 17.7) 143]
22 % | 89 | 262 | & |172150/122
24%2 »: | 73 | 213 | & |1+1[123/100
2x2 x| 55| 163 | # |106 94 77
2xlixd | 64| 187 | & |ii| 82 55
xlixd | 48| 143 | A | 86| 63 43
2 wlaxk | 55 | 163 | o | 98 74 51
2 wlpxd | 42 | 124 | A 'ﬁ_s-_s*:ow
=
For notes relating to above see page xi




FLEMING BROS. 271

Unequal Angles—short legs connected
and Dimensions and Properties

Radii of

HEIGHTS IN FEET Gyration

5|6 | 7T |8 !9 | 10| 00|12 |Axis| Axis

| Y=y X=X
18-2| 148 lI-B. 96 ?-3[ 66| 55| 47| 1-46 | ‘T3

154 12:6| 10-1] 82| 67] 56 47| 40| 1-44 | -73

12:6| 10-3| 83| 67| 55] 46| 3-8 34| 1.43 | 74

17| 88| 68| 54| 43| 36 30 |153| 55
100| 75| 58 46 36| 31| 26| |152| 56
82| 62| 48| 38 30| 25 21| |150| 56
108) 83| 64 50| 41| 33| 28 | 124 | 57
94 71| S5-5] 44| 3.5 29| 24 E— 57
77| 59| 46| 36 29| 24 20 | 121 58 |
s9| 45| as| 27| 22| 18| 15| |[119| 58
38| 28| 21| 14 | | 128 | 40
31 2:) 18] 1-3 G- -41
3¢ 26| 18 I'5 Ejz_
24;[ 20| 15 1-2 100 | 43
l pllhol

See note on page xiii regarding ratio of slenderness
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272 FLEMING BROS.

COMPOUND STRUTS — Two
Safe Concentric Loads in Tons

u

> l‘( by 5e

v v| 82 | Area | .. EFFECTIVE

: (-4 I B i

T_wo':'@ ;,5 ins. |22 | g |10 12] 14
angles Fa
BxBx 1| 102-0 | 30-00 I 206 | 199|191 E
8x8x% | 9002647 | z |182|176 /169 ] 161
8<8x3 | 778|2289 | 3 |158]152]146| 140
8«8x% | e54|1922| & [133]128]123| 118
7<7%% | 781 |2298| 2 | 155|148 141|132

747+3 | e76|1988| 2 |135]128) 122 114

7+7x3 | 568 |1672| & |113]108/103 968

7x7<3 | 4591350 | + |916| 879835 784
6x6x% | 663 | 1947 | 3 |128|120| 111101
6463 | 574 [1687 | 2 |110| 104|969/ 881
66+3 | 483 |1422| 2 |936|s8s|B21[749
6-6-1 | 391 |1150| & |758|716 666 607

| 6x6x3 | 297 | 872 | 3 [57:5|544/507 463
Sx5x3 | 472 | 1388 1 |868/793(703( 606

“5es<s | 399 |2l § |736ler4599/518

For notes relating to above see page xi




FLEMING BROS. 273 |

Equal Angles—Battened at intervals
and Dimensions and Properties

HEIGHTS IN FEET

Radii of
Gyration

16

20 | 24

28

32| 36

| 40

Axis | Axis
v—v |u—u

172

160

148 | 122

999

81-3| 66-9) 55:8

152

132

121

105

142

131 | 109

889

72:5| 59-7|

497

3:05 | 432

3.07 | 418

123

114 | 95:1

77

633 52-1

436

309 | 403

104
1o
965

966/ 80-4

657

53| 44-

369

311 | 3-89

99:4) 787

868 68:8

89-6

817

73:5| 584/

622

546

463

4981407

1336

437{356

294

2:67 | 378
2:69 | 364

5-1'[ 303

25-1

72:6

663

59:8| 47-6

378/ 30-3| 247

206

271 | 349

272 | 3-35

89-8
785

787

685/ 51-8

40-1

31-7) 25-5|

20-9

2-26 | 3-38

68-9

601 45:6

3s-z] 278/ 22:5

18:5

2:28 | 324

66:7|

543
414

586

51-2/39:0

02| 23.8] 193

15:9)

2:30 | 3-09

47-8
365

41-8/31-9

247,

19:5| 158

130

32:0| 244

18:9]

15:1{ 12:3

10-0

2:32 | 295

2:34 | 280

514

43:5

36:8§27:1

2006

16:1} 12:9

1-88 | 2:84

4“4l

373

317)233

177

1381 111

1-90 | 2:70

See note on page xiii regarding ratio of slenderness




274 FLEMING BROS.

COMPOUND STRUTS — Two
Safe Concentric Loads in Tons

‘r ] EE
v— —V¥| o5 | Area F EFFECTIVE
X i in §a
AT
wo equal | = o Z5 |14 | 6|8 |10
angles a
5 x5 x3 | 323 | 950| 3 |e7:0|637| 598|549
5 x5 3| 246 | 722| 3§ [509|48-6/457|419
41 431 | 421 1239 | 1 |861|810|744] €61
4434 | 357 | 1047 | 3 |729|e88| 633|563
arsagey | 289 | 851 | 3 [s93[s59/517]461
x| 20| ear| p 45-1{&-'5 1_95 ;_.{:_
asnAbef] 185 | 544 | 3 |380[359 331|298
4 %4 <L | 314 | 922| § |633|587|526]449
4 x4 <4 | 256 | 750| § |s1-6|479| 430370
4 x4 x3| 195 | s72| 1 [394|366|331[285
4 %4 «f| 163 | 480 | # [33:2|308|27.8]240
3333« | 272 | 797 | § |536|48-4|41:5334
3ix33xd | 221 | 651 | § |438|398|342|278
3338 | 168 | 497 | 3 |33:5)306|264|216
3 %33« fe) 142 | 4171 2 l282l2s7(022) 183

For notes relating to above see page xi




FLEMING BROS. 275

Equal angles—Battened at intervals
and Dimensions and Properties

HEIGHTS IN FEET

Radil of
Gyration

12

14

20 | 22

24

Axis | Axis
V—Y |u—u

489

374

424

36-2( 30-8

261|223

19+

146

325

565
48-3

397

306

472

27-8| 235

39-0) 32-4

20:2{ 17-2

148

-3

1-92 | 2:55

1-94 | 241

27-923-1

197

14-9

1-68 | 2:64

40-5

337|280

23-6] 19-9

17-1

12:9

1-70 | 2:50

334

257

27-8| 231

216 178

19-4] 16:6

142

107

1-727| 2:35

15-04 12:8

10-9

84

1-74 | 221

258

218

18:2| 154

IZH 10-9

9-3

1-75 | 2:14

369

306
236

299

248
193

24-4{ 19

16:7| 141

20-2) 167

138 117

1-8

9:0

1-50 | 230

99

75

1-52 | 2-i6

157 129] 108 92

77

59

1-54 | 2:01

19-9
26-3
219

162

207
17:3

132 110} 91 77

&5

49

1-54 | 1-95

16:5§ 135

11 93

79

1:30 | 2:10

1393 112

93| 79

67

1:32 | 196

171

13-5

IO-B’ 88

74 61

5:2

1-34 | 18]

145

115

92l 7-¢| 62| 53

45

1-35 | 1-74

See note on page xiii regarding ratio of slenderness




276 FLEMING BROS,

COMPOUND STRUTS — Two
Safe Concentric Loads in Tons

u
; v
|v— —y| 82 | Area EFFECTIVE
t _‘55 < in
u SN | g,
Fot s || P & |
Two equal | =2 e 213 ‘ 4 ! 5
angles |
3x3x3 | 15| 338 24-4|23-7|23-0/21-9

3 x3 x% | 187 | 550
3 x3 x3 | 143 | 422

3 x3 xfy| 1221 | 356

39-3|37.7|35:9|33-8
30-1| 2901 27-8| 261
25-4/24-4/23-3 11‘0[

206/ 19-9] 189! 178
24-4|23-1|21-8} 197
20-6(197| 18:4| 16:8
16:8| 159| 145|136
21-6|20-3 w-s]' 164
182} 17:1 |5-a||4‘|
148[13.9 |1-sl||-si
11-2} 10-7| 98| 87
159] 146| 132|111

3 x3 x3| 98| 288
24=2x8 | 118 | 347
25 %2y %A 100 | 293
2«24<% | 81 | 238
23x2kx3 | 105 | 309
x| 89 | 262
uxUx:| 72| 213
2x2%=&| 56| 12
2 %2 =% 78| 230
2 x2 x} &4 | 187 128{ 119/ 10:7| 91
2 x2 &l 49| 143 98 9.1 82l 70

For notes relating to above see page x| I

Thick f
ﬁ-u—'4—1-»-1‘“*1’*"‘*-'—*8&!&::;:,:;.
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277

Equal Angles—Battened at intervals
and Dimensions and Properties

HEIGHTS IN FEET - o Ll
6|7 |8 |10]12]| 14|16 18| Axs|Axs
Y—¥ | U—u
208(19:6| 16-1| 148[ 118] 93| 75| 61| 135 | 148
313|282[251{ 190| 143l 110 87| 71| 112 | 176
242/ 219| 196 149| 11-3] 87| &9 55| 114 | 161
204| 18:6| 167| 127] 97| 74 59| 47| 115 | 154
167| 152|135 10:4] 79| 62| 48| 39| 115 | 147
175|150 127 91| 67| 52| 40| 32| 94 | 141
148] 12:8( 109) 79| 57 44| 34| 27| 95 [ 134
121|106] 89| 63 47| 36| 28| 23| 95| 127
140 17| 97| 7] 49| 36| 29| | 84| 1:2
E«n 101 83 s¢f 42 J-IE:-—S 124
98| 83| 67| 48| 34| 26 20 5 | 117
76| 63 52| 37| 26| 21| 16| | 86 (109
91| 74| 60 41| 29[ 22 5 | 114
76| 62 4-1 35| 24; 18 75 | 107
sl 470 38 26| 19 14 | | 76| 100

See note on page xiii regarding ratio of slenderness
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STRUTS—Tees
Safe Concentric Loads in Tons

Y i

N=1'1" 23 | Area EFFECTIVE
o T

: ;'§ ns. | 6 |7 a‘s 10
Section
6x6x3 | 1962 | 578 (342 316 2&5]:5-4 224
6x4xi | 1622 | 477 |272)246|219)192] 168
6x3x3 | 1451 | 428 {161 148(12:1) 1041] 83|
6x3x3 | 11:08 | 326 140/ 114 9-4| 7-3&
Sx4xg | 1450 | 427 |209214] 188 163 141
Sxaxy | 11:06 | 325 [16:0|160| 140/ 12:1] 104
Sx3xg | 1280 | 377 [167]138) 114 94 79
5-3x1 | 979 | 288 |129/107| e8| 72 &3]
4x4xy | 1278 | 376 169 141|116 96| &1
4x4xy | 977 | 288 [12:6 104 86 72 5-4
4x3=¢ | 11:08 | 326 [15:1)127] 105] 87| 7°4
4x3x} | 849 [ 250 [117] 98| 82| e8| 57
3«34 | 720 | 212 | 65| sof 41 32| 27
2x2hxd | 592 | 174 | 40 [ 24 19| 14
24x24x% | 407 | 120 | 2.6 20 1-6] 1-3| 10|

For notes relating to above see page xi
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and Dimensions and Properties

Moduli Radii

HEIGHTS IN FEET .54 G,;",m

P12 | 13 14| 16 | 18 | Axis | Axis | Axis| Axis
y—y | x—x |y—y|x—x

196/ 17:3| 15:2| 13-4| 107| 86| 285 | 436 | 1-22| 182
145| 12:6| 110, 97| 77| 62| 288 |2-00 | 1-35] 1-13
70| 60 53| 4¢ | [289 | 114|142 78
56 47| 40| 34 213 | -87 | 1-40| -80

12:2} 10-6 9A1| 81| 64| 512001 | 1-96 | 1-09| I-16

90| 79 69| 60 47| 38| 148 | 1-49 [ 107 117

67| 57| 49 43 33|  [201| t-11 | 116
52| 45| 38| 33 26 149 | -85 |1-14| 83
68 58 50| 44 34 | 130 1-90 | -83| 120
501 44| 37| 32| 25 95 | 1-45 | 81| 121
63| 53| 46 39 3 1-30 | 1-08 | -89 -85
48| 41| 37| 30 24 96 | 83| 87| 86
22| 19 54 | -80 | -s2{ 90|
=y 38| 55| 52| 74
— 24| -38 | 50 75

See note on page xili regarding ratio of slenderness
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ANGLES AS BEAMS
(Long Leg Vertical)

X

Section

Safe Distributed Loads in Tons

8 SPANS IN FEET
tans/sq. in,

eight per
foot in Ibs.
Grs.Momen:
of Inertia

»
|
-

a!a.l:o 12|14 | 16

L
o

T 17:14) 3:77| 2:63) 2:27| 189 1-62] 1-4)

4 <1 [n228) 1321 1-871-!5[”1 143 1-23] 1

“3)+§ | 1530 16-36] 3-68) 276/ 2:21 | 1-84| 1-58] 136

33«4 | 11-63 12:62| 281 2:11] 1-69 |<4u||-zoh-os

<3 x§ | 14-45] 15:51{ 3-60 2.70{ 216 |-eol|-54 129

*3 « ] ['11-00] 11-99| 2-75| 2:06| 1-65 l-38‘ |-1air-w

*3 x| 924 10:13]2-30| 1-73 l'33| I-15| 0-99] 0-85

<4 «} |14-45]10-29] 2-66| 1-99| 1-60| 1-33} 1-12] 0-86)

—

x4 x§ | 11-00| 7-97|2-03| 1-52{ 1-22| 1-01] 0-87| 0-66|

6
6
6
6
6
6
6
5
5
5

3=} [13-61] 9-84(2:61| 1:95] 1-56] |-30] 1-07|0-82

'5

«3p=) | 10:37) 7-63) 1-99) 1-49 |-|9= 0-99] 083 0-64

«3p«iy| 871| 6-46]1-67|1-25| 1-00| 0-84 0-70| 0-54

Is
|

x3 x3 | 973| 7:25| 194 145 1-16| 097 o-n!n-m

5

3 x| 817] 614|1-63) 123/ 0-98 081 0-67/ 05

The above Loads are based on Angles being simply
supported over Single Spans,
For Angle Purlins see page No. 416,
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ANGLES AS BEAMS
(Long Leg Vertical)

Safe Distributed Loads in Tons

X

Section

ght per

foot in Ibs.

Grs.Moment,
of Inertia

tons/sq. in.

SPANS IN FEET

4|6l8ofnlu

443 #§

2

2:38| 1'59| 1-19 0-95 0-79] 0-60

43 xfy

~i el Wei

-

NHE
g| 2|}

2:00{ 1-33

1-00| 0-80| 0-66) O-

453 <3

616

373

1-61} 107

0-81|0-65 0-54] 0-40

x3} %3

909

409

1-94| 1:29

0-97( 0771 0-60) 044

“35 T

764

347

1-62| 1-08

0-81]0-65]0-51{0-37]

«3Lix

616

282

1-32) 088

066 o~53' 0-41|0-30

%3 x§

845

3-89

1-89| 126

094 076|057/ 0-42

71

330

1-60| 106

0-80| 0-64] 0-49 0-36!

x3 x%

574

269

1-28| 0-85

0-640:51]0-40 o-zgl

*2gxq

781

366

1-84] 122

0-92) 0-74] 0-54| 040

x 2§ x+fy

658

31

1-56| 1-04

0-78| 0-62} 0-46| 0-34

4
4
4
4
4 %3 xofy
4
4
4
4

*2 g

5-33

2:54

1-25/ 0-83

0-62| 0504 0-37| 0-27

13=3 x§

782

267

1-47| 0-98

0-?3' 0-57| 0-40| 0-29

33

658

227

122} 0-83| 0-611 048/ 0-33/ 025

The above Loads are

based on Angles being simply
supported over Single Spans.
For Angle Purlins see pape No. 416.
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Safe

ANGLES AS BEAMS

(Long Leg Vertical)
Distributed Loads in Tons

Section

Weight per
“foot in Ibs.

of Inertia

Grs.Moment

8

SPANS IN FEET

tons/sq, in,

3| 4

6 a||o||z

3§23 *§

-
[
(=]

1-33| 1-00

066/ 0-50} 0-39

027

3x24xd

77

5l 8|1

1-90| 1-42

0:95/0-71

0-53

0-37

325

605

2:14

1-60} 1:20

0-80{ 0-60

0-45

031

H=2gxd

489

1-75

129|097

u-ss] 0-48|

0-37

026

%2

654

1-62

1:40| 1-05

070/ 0-52} 0-34

024

®x 2 xofiy

551

1-3%

1-18| 0-89

0:59| 0-44

029

0-20

*2x}

447

I-14

0-95/ 072

0-48| 0-35

024

0:17

550

1:50

1:35, 101

067 0-50

0-32

022}

*x2 xfy

498

1-29

1-15 0-87

0-58| 0-4310-27

0-19

3
3
3
3 x2 =}
3
3

*2 x%

404

1-06

092 069

046 0-34] 0-22

ms|

%2 x4

5:26

0-89

0-94/0-70

0-47 DvZ?'i 019

013

24%2 xfy

4-45

077

0-80| 0-60

0-40] 0-25

016

242 x}

3-60

063

0-66| 0:49

o-aa' 021

013

0-09)

22 xy

276

0-49

0-49 0:37

0-25/0-16

010

0-07

supported over Single Spans.
For Angle Purlins see pige No. 416.

The above Loads are based on Angles being simply
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ANGLES AS BEAMS
(Equal Angles)
Safe Distributed Loads in Tons

s3 |32
1] 22f{ge] 8
"] ¥olgs }0: 2 SPANS IN FEET
8 E% tons/sq. in.
S S Wiy
Section x—x| 4| 6]8[10]12]14
6 x6 xj | 1482| 1495453 3-02(2:27| 181151 | I-30
5 <5 xy | 16:16] 11:04| 4-102:732:05| 1:64] 136 117
5 «5 xj |12:28| 853(3-13|2:09| 1:57 1-25| 1-04 090
—— |
4 x4 xj |1276| S-46(2-58| 172/ 1-29/1-03] 081 | 0-59
4 x4 x| 973 426|1-97|1-31/0:98/ 0.79]0-63| 0-46
332337 | 845| 2:80] I-49|0-95|0-74| 0-60]0-41 [ 0-30
3433 4] 7-11| 2:38] 1-25]0-84| 0-63| 0-50] 035 | 0-26
34<33x4 | 574] 194 1-01|0-68|0-50| 0-40]0-28| 021
3 <3 4 | 77| 1-72|1-08|0-72| 0-54] 0-37/ 0-25| 0-18
3 3 x| 604 1-47|0-90|0-60[045]0-31{022] 016
3 <3 «} | 489| 120073/ 049|036 026 0-18/ 013
2§<23+7 | 590| 096|073/ 0-49]0:32/ 0:20|0-14] 010)
2425 x4| 498| 0:83]0-62|0-41f0-27] 018 0-12] 0-09
24233 | 40| 0-68]0-50/0-33]0-22]0:15/ 0-10] 007

The above Loads are based on Angles being simply
supparted over Single Spans.
For Angle Purlins see page No. 416,
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TIES—Safe Loads in tons for single

Angles in Tension.

half outstanding leg deducted.

One i} hole and

L

Safe Loacls in tons

Thickness of Aingle in inches

Section .% i Tsf % I_,ﬁ' % '3'
2 =1} 2:94| 3-85 4" | hole |dedu |cted
2 =2 |330 441 | 542 636 il 67
=2t 391 512| 638|751 | w | w | »
25013 |348| 465
25x2 |391| 513| 627 757 |
2523 s67| 695| 826 960|108
I 17| 757 9-01 |10.5

T3 «2p 663 822| 978 |14
3 -3 7:15| 888105 |122 [138
33723 767| 950(11-3 |13:1
33 811[101 |12-1 [139 [158
31+ 3) 867|107 128 |148 (168 207
4 x2} 863107 [12:8 |148
4 x3 915|114 |13'6 |I57 178
4 -3 963|120 |143 |166 |18-8[23:1
4 4 12:6 1151 175 198 124.3
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TIES—Safe Loads in tons for single
Angles in Tension. Two {1} holes and
half outstanding leg deducted.

Safe Loads in tons

Thickness of Angle in inches

secion—| T5 |- 3| T |- % |Tel ] d

apxdp | 125 | 149 | 173 | 196 |21-8) 24-1| 285

x3 11:8 | 141 | 164 | 186 | 207

33 | 125 | 149 | 17:3 | 196 [21-9| 240 .

x4 157 | 182 | 206 |23-0 :5Aa|

x5 172 | 199 | 22:6 (252 1?'8] 330

x3 144 | 17:2 | 199 | 22:6 |25:2] 1?-8'

4 187 | 217 | 246 |27:5 30»:]

6 21-7 | 25-1 | 286 | 319 35v3|41

<3} 209 | 243 | 276 | 309 340|

4 286 |319| 353|420

5

5

5

5

6

6 %3F | 150|179 | 207 | 236 | 264 no{.
; :
6

7

7

8

x4 32:6 | 36'4| 40-3| 48-0

For notes relating to these two tables see page xv
The above loads are based on 8 Tons per square inch
stress

IR
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TIES—Safe Concentric Loads in
One 1} Hole Deducted.

Safe loads in tons

Sum of Thickness of angle in inches

Flgngu
ins.

2 6|53 P -9 e T Y R S
16| 4 l6e | 8 16 | 2 8
31 3:92 | 5:12 141" | hole | dedu| cted
PN [F77) P57 I A O e
4 528 69| 84| 99
5 79| 97114131 | 148
51 89| 109 | 129 | 149 | 168
6 99| 122|144 | 166|188 | 22:8
61 10:9 | 13:4 | 159 | 18:4 | 20-8 | 25-3
7 147 | 17-4 | 20:0 | 22:8 | 27-8
7% 16:0 | 19-0 | 21-9 | 24-8 | 30-3
8 17:2 | 205 | 23-6 | 26:8 | 32-8
81 18:5 | 22-0 | 25-4 | 28-8 | 35-3
9 197 | 23-5 | 27-0 | 30-8 | 37-8
9% 209 | 249 | 28:9 | 32:8 | 403
10 222 | 26:5 | 306 | 348 | 42:8 |
The Above Loads are concentric and are based on one
hole only being deducted from angle. For deduction
of Half outstanding leg see page 284.

g, el
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Tons for Angles in Tension.
Two 1} Holes Deducted.
Safe loads in tons
E:JTT':; Thickness of angle In inches
ns.
RIS
6 83| 102 | 120|138 155|188
6} 9-3] 114 | 135 | 155 | 175 [213
7 | | n7|i50|73]195 |38
A 139 | 165 | 19:0 | 215 | 263
8 | |152|180|208]|235 |88
8y | | 164|195 | 225|255 (313
9 177 | 210 | 243 | 275 | 33.8 | 39:8
9t | |1e9|225| 260295363 | 428
10 | | 202|240 278 315 | 388 | 458
0y | | 255 | 295 | 335 413 | 488
T | | |20 313 [3ss |47 517
2 || |300|3481395 | 488|578
The Above Loads are concentric and are based on two
holes only being deducted from angle. For deduction
of Half outstanding leg see page 285,
m.!t:u.b'“'". based on 8 Tons per Square
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Tabulated Areas in square inches of

from Tension Members

%’" diameter :—'” diameter
Thickness
ne:‘rb" No. of Holes No. of Holes
foe. T
(13 2 T o 1 o i A e T
A 1| 22| 33| 44| 13| 26| 29 52|
i 14| 28| 42| 56| 17| 34| 51| -8
i 18] 38| 54| 72| 21| 42| 63| 84
&3 21| 42| 63| -84| 26| 52| 78 |1-04
% | 25| 0| 751-00| -30] 60| 90120
1 28| 56| 84 |1-12 | -34| -68)102 136
&% | 32| 64| 96128 39| 78117 156
& | 35| 70105 |140 43| 86129172
5k | 39| 78117 |156| 47| 94141 |1-88
s 42| -841-26 [1-68 | -52(1-04 [I-56 [2-08
3 49| -98|1-47 [1-96 | -60 |1-201-80 [2-40
I 56 [1-12|1-68 [2-24 | -69 |1:38 [2:07 276
I3 70 |1-40|2-10 [2-80 | -86 [1-72 [2:58 |3-44
14 84/1-68]2:52 [3-36 |1-03 [2:06 [3-09 | 4-12
2 1-122:24|3-36 | 448 |1:37 [274 |4-11 |5-48
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Nos. | to4 Rivet Holes to be deducted
of various thicknesses.

-l%” diameter

-l%” diameter

Thickness
No. of Holes No. of holes A
A
I 2 3 4 1 1 3 4
15| 30| 45| 60| -18| -36| 54| 72| P
20| 40| -60| 0| 23| 46| 62| 92|
25| 50| 75(1-00| 29| s8] -87|1-16] &
30| 60| 90 (1-20] -35| -70[1-05 |1-40 F
36| 72(108|144] 41| 82[123]1-64]
41| 82123164 47| -94 141 |1-88 3
46| 92|1-38|1-84| 53 [108|1-59|2:12] &
_'-5_|- 1-02|1-53 |2:04| 59 (1-18 {177 |2-35 _%.-_
56 |1-12|168 224 -64]1-28 192 [2:56 | 4k
61 |1-22|1-83 |2-44| 70 140 [2-10|2-80 2
70 142|213 [284| -82|1-64[246 328] &
81 |162|243 324| -94|1-88 (282 [376| |
102 [2:04 306 [408|1-17 234 |3.51 |468] 13 .
122 (244 (366|488 |1-41 282|423 |564| 13
1:62 [3-24 E A48 (1-87 13-7415-41 |7-48 ¥ 4
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STEEL CHEQUERED PLATES

Mett Wt. in Ibs. per  |Normal

Thick- sq. foot Thick-
s Iy i .
on | Ordinary |Admiralty] over
Plain | Diamond | Diamond |chequer
" 9:25 9-00 3
i 11-75 11-50 %
+" 1425 14-00 3
¥ 1675 16-55 "
o 19-50 ' 19:10 "
£ 2200 | 2165 =

Safe Uniformly Distributed

Nett Loads in Ibs./sq. ft. on Plates sT
T:;::‘ simply supported 2 sides /’q‘ in.
on SPANS IN FEET
Plain
2 [25]|3 [35]4 [45] 5 |55] 6

2 | 210|134 93-3| 68-6| 52:5| 41-5/ 336 1?-3[:}3

1" | 373|239 | 166 | 122 | 93-3|73-7| 59-7| 49:4| 415
" | 583{373 (259|190 | 146 | 115 |93-3|77:1]| 64-8
2" | 840|538 |373 | 274 | 210 | 166 | 134|111 |93:3

+s" |1143| 732|508 | 373 | 286 | 226 | 183 | 151 | 127

£ |1493|956 | 664 | 488 | 373 | 295/ 239 | 197 | 166

These Safe Loads include the weight of the plate
itself, which must be deducted to obtain the nett

*superimposed load. Safe loads for fibre stress of
10 /sg. in. can be obrtained from these values
by multiplying them by 13, Care should be taken,
however, to avoid excessive Deflection when
using this higher Stress.
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STEEL CHEQUERED PLATES
4 Safe Uniformly Distributed Loads in 81'
£ | Ibs./sq. fr. Simply supported 4 sides. /
u'R| For Fixed Plates Multiply Loads by 13 | sq.in.
ﬁﬂ.

Eg SPANS IN FEET PRI
z 1‘s| 3|35| 4 |4a5|5 | 55| 6 |inFee
.| 228| 1811 161| 150] 144 141139 |138] 2:5
PNe 158] 130 116 108| 103, 100| 98 3
6 1el 99l 7l 81l 77| 75| 35
405| 322] 285 267| 257| 250|248 | 244| 2:5

281| 232| 20s| 191 183|178 | 174 3
| i 206| 175] 155| 144 138|133| 3-5
r 158| 136| 122|113 108 4
125| 110| 98| 92| 45
__Lio1] sol si 5
632| 504| 446] 417| 401| 391|387 |382| 25
s 439| 362| 322| 299| 286|277 | 272 3
322| 274| 243| 225/215(208| 35
15?, | 247| 212| 191|176 | 168 4
‘ 195 171|153 | 143 | 45
158] 141 | 126 5
910] 725 541‘ 601| 578 563| 557 | 550 25
632| 521| 464| 431 412|399 | 391
3" 464| 395| 350 324310300 3-5
B || 356/ 306 274/ 254 | 242 4
b o ZSI‘ 247, 221 | 206 | 45
228202 | 181 L
1239| 987|1874| BI8| 786| 766|758 | 749,] 2:5
L B860| 710| 632| 586| 560| 544 | 532 «
T 632| 537| 476| 442|422 | 408| 35
T6 484/ 416| 373/ 345 | 330 4
382| 336|301 |281 | 45
310|275 | 247 5
1618] 1289|1141 1068]1027|1001| 990 | 978 | 25
{ i 1124| 927| B26| 766| 732| 710 | 695 3
53 826 702| 622| 577| 551 | 533| 35
632] 544| 488| 451 | 43| 4
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MNett Thickness
on Plain

Approx. DEFLECTIONS (in inches) of

Plates carrying loads, on page 291.

SPANS IN F

EET

25| 3|35 | 4 |45! 5 | 55| 6

STEEL CHEQUERED PLATES |a",-*

5q.
in.

Bth,

in
feet

ok

'5501

+553| -551|

548 546

802! 80O, ‘798| -795

1-09 |1-10 |1-08

-548] 548
| 791] -789
107 |1-08

548
792
08

25
30
35

o

ol

>4l9'r-4I5
{602

3

| -412] 412 411

| -602| -598| -593

-818| 823, -812
| |107 (107
| ||‘36

T |335]333) 330, -329] 328

-482| -481| -478| 476
| -654| -660| -652

857

-857
‘ 1-08

4101 42| -409
-594| -594| -591
808} -811| -807
1-07 106 |1-06
1-37 |1-34 [1-35
1-67 11-69 |1-67

475 +473| -473
647 647 -646
854 -843) 845
1409 |1-07 |1-08
[1-34 [1-36 |1-33

2:5

-328) -329| -328| 25

275| 275)
-401| -399
| -546 -550

274
397
543

| 274 -274] 273
[ 396 -395/ 3
| 539 540 -

718| 709 -704
903 913 -898

A

{112 |1-12

w
é&-éu‘-é&-lénhblhq‘;d» Swronho

M= | g

-235| 235
-342| 340
-471| -465
612 613
773

i -13&'
| :344)
| 468

300
413
535

206 r
+301 297
4l -407

205| +205

<537

| *234| -235] -
+339| -339
463| -463
*608| -603
782 771
‘956| -964

97| -

405
533

-528| -529]

pHursrwwplvraswwn|vasaw
)

30
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BOLTS
BLACK—TURNED—TURNED BARREL—
BRIGHT

Black. Owing to the difficulties in rolling
ordinary round Black Bars exactly to the re-
quired di , it is to allow the
shank diameter %" less than the hole. The
thread diameter is usually /" less than the
Bolt Shank.

Turned. These Bolts being specially made,
the Black Bars are rolled a size larger and
turned down to the required diameter. It is
customary to allow the shank diameter 44" less
than the hole, The thread diameter is usually
about ;,* less than the diameter of the shank.

Turned Barrel. These are turned Bolts but
with the Shank diameter slightly larger than the
thread, usually made to suit special circum-
stances. They are generally uired for
machinery purposes and seldom used by Struc-
tural Engineers. Inside faces of Heads and Nuts
of both Turned and Turned Barrel Bolts are
machined.,

Bright. These are also :ﬁnlallr made and
turned down or forged to the exact diameter
and are made with even more exact tolerance
limits than Turned Bolts. They are machined
all over, including all faces of Head, Nut and
Washer,

Woashers. For ordinary Black Bolts a round
washer for each Bolt is supplied, and where the
Bolt goes through the Flange of the Beam or
Channel a square bevel washer is also supplied
sometimes as well as the round washer,

Washers for Turned Bolts are %" thick and
are generally machined on all faces,

For Turned and Bright Bolts it Is customary
to specify the length of the threaded portion so
that this part does not encroach on the Steel-
work connected.
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SHEARING AND BEARING
VALUES for Turned Fitted Bolts

and Rivets
Dia.
of | Shearing Values Bearing Values @ 12
Bole | @ 6 tons/inch? tons/inch®

Rivet Single | Double] Thickness of Plate in ins.
ins, | Shear | Shear 3 |‘°‘_l_l_ i_!.. i3
| e | 133 |-|35|-4|i

3 | 118 | 236 [1-s0[1-88225
t | 184 | 368 I-B‘l-iﬂ 281375
}

265 | 530 [2:25/2:81|3-38/4-50/5-63
i| 36 | 712 3 3-23[3-94 5v15|6-56 7-88
I

471 | 942 [300/3754:506:007:50,9.00[10-5

ia. | Shearing Values Bearing Values @ 10
s @ 5 tonsfinch? tons/inch?
Rivet|
in | Single |Double|  Thickness of Place in ins.
Shear | Shear T 7
i1 55| 110 =
¥ 98 | 196
£ | 153 | 307
1| 221 | +02
¥

301 | s01 ﬁ:-n]s-zslnals-ﬂt-‘s_s—
I | 393 | 785 z-sol:-uf:-rslsm!ms- 75“
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SHEARING AND BEARING
VALUES for Black Bolts

Dia. | Shearing Values Bearing Values @ 8

o{' @ 4 tons/inch? tons/inch?

Bolt

ul,:: Single | Double] Thickness of Plate In ins.

* | Shear | Shear
I

i 44 <88

§ | 79| 157 i Y 3
g | 123 | 245 -1
1 | 177 | 3as3 375

% | 241 | 481 [i-7502.19/2.63[3-50/4-38[5-25 l
I | 314 | 628 [2:00[2:503.00[400[500|¢-00[7-00

Extract from British Standard Specification
No. 449—1937) in connection with Shear and
ring Stresses—

For Parts in Shear Tons[inch?
On shop rivets and tigh( l'tmng
turned bolts - -
On Field Rives - - - - 5
On Black Bolts - - - - 4

For Parts in Bearing
On shop rivets nnd :igh: ﬁtr.ln;

turned bolts -
On Field Rivets - - - - |0
On Black Bolts - - - & 8

Mote.—The Strength of rivets and bolts in
d:u..bh shear may be taken as twice that for single
shear,
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SHEARING AND BEARING I
VALUES for Turned Fitted -
Bolts and Rivets 3

g ey i e
Bole] = +334% . s d
R::“' Single IDouqu Thickness of P|.lt. in_ins.
ins. | Shear | Shear i'!’;|l_'_i_l_:!|_i_
2 | oes | 177 hsijies) | || |
i| 157 | 315 2002:51[3.00) ;
3 | 245 | 491 psiaapazsso0 | | |
1| 3 | 707 [ooa7sasieoorsi| |
i | 401 | 96 [351437525700875105 |
i | 628 | 1256 1400500600800100120140
o V] s o
|:|: Single |Doubl Thicklnm Iol' Plate in ins.
Shear |Shear | T (W& | § | & &3]3
1 | 073 | 147 |lsiselie8 | | | |
Y RN o T
i | 204 | 409 p082603 120417 |
2| 2:95| 589 [2:513-121375/5-006:25
3 | 401 | 8o 1v9253-ﬂ|1-3?|5-84:52ﬁ;_

524 ' 10-47

3.3314.17/5.00 6-67 8:33 10:0 117,
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SHEARING AND BEARING |

VALUES for Black + =
Bolts 3
Shearing Val- B
Dia. e el earing Values d.|mB
of A]r"n inch-+33 %, tons/inch?® +333%
Bole square

ins. Sinigle :Double Thickness of Plate in ins.

ShearIShnr i‘!'r‘a 1 'E!

§ (01104 0-59 | 1417 |1-00/1-25 151
-109,-137|164

% |0-1963) 1-05 | 2:09 |1-33(1-672:002:67

141|-176-211 -281|

§ |o3068] 1-64 | 327 |1-672:082:513-33

2

%

| +172)-215-258 -344
0-4418 236 | 471 [2:002:51 3:004-00 5-00
-203|-254 -305 -406 -508
0-6013|| 321 | 641 [2:332:923.51 4-67 5:84 7-00
-234-293-352 -469 -586-703
8:37 |2-67,3-3314-00 5:33 6:67 E-00
-266-332-398 -531 664 797

I |0-7854|| 419

These Tables are in accordance with the require-
ments of B.S.5. 449, clause 18,

MNote..—Before adding the rd, it may be neces-
sary if heavy Dead and Live loads are carried,
to check the Stresses due from Loads other than
wind, to see that they do not exceed the permiss-
ible Stresses given in the B.5.S. 449,

The figures in italics immediately under the
Bearing 'Values above represent the Areas in
square inches to be deducted from the given plate
Thickness for respective Bolt or Rivet dia. The
Size of hole being taken as v more than the dia.
of Bolt or Rivet.
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BLACK BOLTS

&}E AND NUTS

To B.S.S, No. 28-1932

Hex. Round Hex.

Muts
Bolt Area
Dia. IWideh| Width Head | Are2 lac bem.
Bolt across| across | Thick-| Thick-| Shoank of
in Flats | Corners| ness | ness i thread
ik inins. | inins. | inins. T_Lr_ls_ sq.0n4, in
Max. Max. Max. | Maxt, 3q. ins.
i 0-525 06l 0-27 | 024 |0-049 | 00272
5| 0-600 | 069 | 033 | 029 |0-076 |0-0458
3 0710 0-82 0-40 | 0-3% |0-110 |0-0683
T 0-820 095 0-46 | 0-40) |0-150 | 0-0940
310920 106 0-52 | 0-46 [0-196 | 01215
S} 1910 | 117 058 | 0-531 |0-248 |0-1632
H 1-100 1-27 0-65 | 0-57 |0-306 |0-2032
211300 150 | 077 | 063 |0-442 | 0-3038
% 1-480 171 0-90 | 0-7% |0-601 |0-4216
I 1-670 1-93 1-02 | 090 [0-785 | 0-5540
14| 1-860 | 215 116 | 1-01l |0-994 | 0-6969
1% 2:050 | 2:37 1-28 | 1-12 | 1-227 |0-8942
14 2:410 278 1-53 1-34 | 1-767 | 1-3001
12| 2760 | 3-19 178 | 1:5/ |2-405 | 17528
2 3-150 364 2:03 173 | 3-141 23101
2% 3-550 | 410 228 | 2-000 |3-976 | 29249
23] 3-890 | 449 2:53 | 222 |4-908 |3-7318
2% 4-180 483 278 | 2-44 |5-939 | 4-464]
3 4-530 523 303 | 266 |7-068 {54496
34| 4850 | 5-60 328 | 2-87 |8296 | 6-4063
3y 5:180 | 5-98 3-53 | 3-09 |9-621 |7-5769

During present emergency, Black Bolts and Nuts should
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BLACK BOLTS

i 2] @ 8  AND NuTs

To B.S.S. No.916-1940

!
Hex. Round Hex.

MNuts Bol

Dha.| i c alt

o? ::.rl“g::' ::rl‘g:: Thickness tiead
B.QI‘ Flats Corners in ins. Tr;:‘ct‘::“

it in ins, in ins. 4 :
Max. | Min. | Max. | Max.| Min. | Max.| Min,,
% 0-445 | 0:435| 051 0-22 | 020 |0-20 (0O-I18
$10:525 | 0-515| 061 0-27 | 0-25 | 0:23 (021
) 0600 |0-585| 069 [0-33 |0-31 |0-28 |0-26
s 0-710|0695| 082 [0:39 |0-37 |0:34 |0-32
3|0-820|0-800| 095 |0-46 |0-43 |0-40 |0-37
r 0-920 |0-900| .06 |0-53 |0-50 |0-46 |0-43
§ 1:010|0:985| 1-17 |0-60 |0:56 {0-51 | 0-48
21 1:200 | 1-175] 139 |0-72 |0-68 | 0-62 | 0-59
H 1-300 ( 1-270| 1-50 |0-81 |0-75 |0:69 | 065
I 1-480 | 1-450| 171 0-93 | 0-87 | 080 |0-76
13 1:670 | 1-640| 1-93 1-06 | 1-00 | 091 |0-87
1% 1:860| 1-815| 2:15 1:20 | I-12 | 1-02 | 096
13 222012:175| 2:56 1-45 [ 1:37 | 1-24 | 1-18
1% 2-580 | 2:520 | 2.98 1-72 | 1-62 | 1-50 | I-40
2 2760|2700 3:19 1-85 | 1-75 | I-61 | 151
2% 3:150 | 3-090 | 3:-64 1-97 | 1-87 | I-77 | 1-67
23(3-550 |3+490| 440 |2:22 [2-12 | 199 | 189
23 3890 |3-B30| 449 |247 [2:37 |2:16 |2:06
3 4-180 | 4-080 | 4-83 |277 |2-62 | 243 | 228
33| 4-530 (4430 523 |3-12 |2:87 | 275 |2:50
3 4-850 |4.750| 5-60 |3-27 |3-12 | 284 [27]

be manufactured to B.S.

in

. 916 and not to B.S.S. 28.
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BOLTED AND RIVETED
BRACKETS

The following pages give tables of actual safe
loads of various Rivet and BoIt groups fully
worked out.

On pages 314 and 315 are given safe loads on
Bolted Brackets for 2 vertical rows of bolts at
any cross centres and varying vertical centres
3%, 3}" and 4" and for 2 horizontal rows (ie.
4 bolts) to 10 rows (i.e. 20 bolts). By simply
increasing the number of vertical rows the safe
load can be proportioned accordingly, i.e. if 2
vertical rows (16 bolts at 3° vertical centres and
any C/C) can carry 4-25 tons at an eccentric arm
(e 127, then 4 vertical'rows (32 bolts at 3"
vertical centres and any C/C) can carry 85 tons
still on the 12" eccentric arm.

These sale loads have been calculated on the
Theory that the Centre of Gravity of the Bolt
Group is also the Centre of rotation of the

this ption Is not strictly
correct (although often used) we have incorpo-
rated an additional Table in the Supplement
(Pages K and L) based on the Thwry :hlt the

dency occurs

the base of the bracket and the Centr- of
Gravity of the Bolt Group. This is in accordance
with the reinforced Concrete Beam Theory
and we believe is the more correct method of
treating the problem.
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MODULI VALUES
On pages 316 to 319 are tables giving
moduli values (——) based on two vertical lines

of Rivets or Bolts up to 9 horizontal rows deep
at 3" vertical centres and of varying cross centres
(C/C) from 24" to 234",

When a bracket carries a load on the same
plane as the Rivet Group but which does not co-
incide with the centre of gravity, then this load
is termed * eccentric'’, and the rivets in the
bracket in addition to carrying the actual load
have to be of sufficient size and number to with-
stand the moment which is set up. These
modull values can be used in determining the
force due to this moment. To this force it will’
be necessary to add the force from the actual
load itself, and as the two forces are not acting
in the same direetion (although on the same
plane), it will be necessary to resolve them into
one resultant force to which the outermost
rivet Is subjected. This can be determined
graphically (see examples on page 322) by draw-
ing a vector diagram, the force from the mo-
ment being at right angles to a line between
the centre of gravity of the Rivet Group and
the outermost rivet. If the outermost rivet
cannot be made of a practical size large enough
to withstand this combined force, then an in-
crease in the number of rivets has to be made
until the safe stress per rivet Is reached,

<
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ECCENTRIC LOADS ON RIVETED BRACKETS
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ECCENTRIC LOADS ON RIVETED BRACKETS
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N.B.—All Bracket Plates to be I" minimum thickness, It may be necessary to st.iﬂ'ln inclined
edge of Plate to prevent Buckling.
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ECCENTRIC LOADS ON RIVETED BRACKETS
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ECCENTRIC LOADS ON RIVETED BRACKETS

Load W on same plane
as Rivet Group.
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) Suitable for 2 lines of Rivets

Ed*
Y
or Bolts at 3" Vertical centres and varying c/c, and for loads

Tables of MODULI VALUES (|

acting on same plane as rivet group
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f Rivets

Tables of MODULI VALUES
or Bolts at 3" Vertical cent

("7') Suitable for 2 |

and for loads

res and varying c/c,

acting on same plane as rivet group

Rine Group Cruu Centm tc.’c) in Inches
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Table of MODULI VALUES %’)

Suitable for one Single line of Bolts
of Varying Vertical centres from
2 to 4 inches
Load NOT acting on same plane as

bolts
1
ox i: Ly
L g
ey Vertical Spacing * P * inches
of Bolts 2 21" | 3° 3" 4
2 20 | 25 | 30 | 35 | 40
T T T S T T
TA v ET | etk doonl na s

s | 100 | 125 | 150 | 175 | 200
6 140 | 175 | 210 | 245 | 280

7 | 187 | 233 [ 280 | ;27 | 373
8 240 | 300 | 360 | 420 | 480

9 | 300 | 375 | 450 | 525 | 600
10 367 | 458 | 550 | 642 | 733
N.B.—Moduli values f""-.?.'l‘.' single_ line of rivets
on the same plane as the load are similar to above
and can also be used as such. See note page 301
For example using these values see page 321
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EXAMPLES OF ECCENTRIC
LOADS ON RIVETED BRACKETS

Example | Eccentric Floor Beam Connections
Bending Moment = We =7T =« 247

= |75 in, tons
Force due to Moment = — 8M ” sl
(See page No. 316) ( ) T

- | 59 tons
Direct Force = No.of Nive. ~4 = |75 tons
The Resultant Force
found graphically =318 tons
From Tables on page No. 294 Single
Shear Value of §” dia. Rivet (6 tons/sq.
in.) is 3-61 tons. Hence assumed
Rivet Group is suitable for combined
stresses,

Example 2 Gantry Girder Connections
Bending Moment = We=28Tx|4"
" " = 112 in. tons
Force due to BM 12

Moment = TR " el
(See page No, 317) ( )

Page 322,

See Sketch No. I,

w -8
et e A
DirsctRares. = Nerol Rive s 1D e

The Resultant Force

found graphically —2-46 tons
From Tables on page 294 Single Shear
Value of 3" dia. Rivet (6 tons/sq. in.)
is 2:65 tons, Hence Rivet Group is
sultable for combined stresses.

See Sketch No. 2.
Page 322.
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Example 3. Load notinsame plane as Bolt Group
The usual practice of designing this type of Bracket
is by assuming that the Rotation tendency or
moment of the Bolts connecting the Bracket to
Stanchion is about the centre of gravity of the group,
This assumption is not strictly correct, as the actual
Centre of Rotation will lie somewhere between the
foot of the Bracker and the centre of the group.
However, it errs on the safe side and is generally
accepted. For Moduli Values see p;;n 39,
Bending Moment = Wae «~ 5T « = 45 in, tons
Anumllfmp of 10 Boles 31" Vertical Centres.

Hodului;dl Bolt Group
-2 (}--) (See page 319) = 2% 17°5 = 35,
Referring to page 362, M- 2—! = Z,
o fe (rensite) = M "
22*_ (‘E}‘) « nett Area of | Bolt
TR ; .
sife 35703038 " 4-23 tons/sq. In.

w

fs (Shear) “NA = 10 0442 1:13 tons/sq. in.
Taking the area of bolt for tensile stress as the cross-
sectional area at bottom of thread and A"’ as gross
area of bolc for the shearing stress, *' N "' being
the number of bolts in the group. Then from the
theory of the ' Ellipse of Stress "' the maximum
combined tensile and shearing stresses is given by
the formula :

Maximum stress - % (l +J |:T'Lﬂ';;)
. —%3( |+~/|+f:_7'_'1',")

r ~4-5| tons/sq. in. (Tension).
Permissible stress = 50 tons/sq. in. Hence bolt
Group is suitable, See Sketch MNo. 3, Page 322,
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SKETCHES FOR EXAMPLES OF BOLTED
AND RIVETED BRACKETS on Pages 320-321

Sketch Mo, |. Szetch
e No. 3. e-9
:..l .‘._ W =5 Ton.
e i W=7 Tons. " [ okt
4 :
Jolst a
=)l o
. C.- : G.
ol 3
(O 50! fe~Rivetted O
o2 0. o i
& Cleat 7 "QG:::::
1
L CG. ‘;."
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PLATE GIRDERS

Example. To find the Flange Area of Girder

having a Bending Moment of 824 foot-tons and

a depth of 48 inches and stressed to 10 tons/sq.

in. (assuming that the Top Flange is held laterally

L/B<20). Max. Reaction 66 tons.

Flange Area

At 12 "\ Natt Flange/Ares In-Squiret
%*-FE- =MNett Flange Area In Square Ins.

oA Lls M:=Bending Moment in Foot-Tons.

4810
D=Depth of Girder inins.
A=206 sq. ins. over Flange angles.
Fb=Permissible Safe Fibre Stress.

See page 324 for make-up of Flange Area.

Web Thickness
R T=Thickness of Web in Ins.
T DxFs R=Max. Reaction in Tons,
Fs=Permissible Safe Shear Stress.

A

T=0-275 ins., say § ins.

Alternative Method
Find total nett Inertia of Girder.

M—? (see page 362).

. o AR LR A
.*+ Nett .f-""-F 0

. Nete 723731 ins.!
From tables in pages 326 to 337 the Inertia of
Flange and Web §ectiunl can be obtained to
make up this total.
Note that Inertia of holes must be deducted to
give nett value. (See sketch above.)
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Table shewing suggested areas of Plate
Girder Depths are measured over

Plt. Girder 2 6" deep
(3" dia. Rivs.)

Pit. Girder 4’ 0" deep
(3" dia. Rivs.)

{(h Web Plt. I-41 | §th Web Plt. 215

20s. 4"%x3"x §" 2Lls. 4" x 4" x}"

(less 2 ho!u) 436 (less 2 holes) 669
I Ple. 10" x 3 1 Ple. 127 % 37

(less 2 hol!s) 3-14 (less 2 holes) 519
I Ple. 10" = I Ple. 12" x §"

(less 2 holes) 419 (less 2 holes) 648
MNett Area, sq. in. 13-10 | Nett Area, sq. In. 20-61

Pit. Girder 3’ 0" deep

Pit. Girder 4’ 6" deep

(2" dia. Rivs.) (1" dia. Rivs.)

th Web Plc. 1-69 | th Web Ple. 2-53
2Ll 4"x3"x}" 2Ls. 5" x5 x3"

(less 2 holes) 5-69 (less 2 holes) 661
I Ple, 10% x &7 | Ple, 14" % 3"

(less 2 holes) 4:19 (less 2 holes) 464
I Ple, 107 x §* | Ple. 147 x 47

(less 2 holes) 523 (less 2 hules) _&19 19
Nett Area, sq. in. 1680 | Nett Area, sq. in. 1997

Pit. Girder 3’ 6" deep
(3" dia. Rivs.)

Pit. Girder 5’ 0" deep
(3" dia. Rivs.)

3th Web Plt. 1:97 | 4th Web Ple. 281

Ls, 4" x4"x 2 2Ls. 5 %5 x}"

(less 2 hola) 5-11 (less 4 holes) 7-88
| Ple, 12°x 3" I Ple. 147 x 3~

(less 2 holes) 389 |  (less 2 holes) 619
I Ple 127 x " I Ple. 147 x §°

(less 2 holes) 519 (less 2 holes) 773

Mett Area, sq. in. 1616

Nett Area, sq. in. 24-61

These bi

ions are not nec

ily the most

Areas for each of the most oommonly
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325

Glrder Flanges in squara inches.

3" thick.

1 Plt. Girder 5’ §” deep
(3" dia. Rivs.)

Plt. Girder 7’ 0" deep
(3" dia. Rivs.)

ath Web Plt. 310
2Ls. 5" x5 x§"

(less 4 holes) 9-69
| Ple. 15" x §7

) é:mu'? holes) 502
t
(less 2 holes) 669

Mett Area, sq. in. 24:50

ith Web Plt. 395
21ls. 6" x6"x
(less 4 holes) 11-88
| Ple, 16" x
] é:essl;l holas) 706
t 16" x§"
(less 2 holes) ~ _882

Mett Area, sq. in, 31-71

Plt. Girder §” 0" deep
(3" dia. Rivs.)

Pit. Girder 7" 6" deep
(3" dia. Rivs.)

1th Web Ple. 3-38
2Ls. 6"x6"x3"
(less 4 hclﬁ} 7-50
I Ple. 15" % 4
| fless2 hdes) 669
t. 15" x§"
(less 2 holes) 836

Mett Area, sq. in. 12593

§th Web Pit. 422
2ls. 6"x6"x3"

(less 4 holes) 14-07
I Ple, 18" x 3"
i ;:ﬁslg_holu) 605

t. x

(less 2 holes) 806

Nett Area, sq. in. 32-40

Pit. Girder 6’ 6" deep
(3" dia. Rivs.)

Plt. Girder B" 0" deep
(3" dia. Rivs.)

i:.h Web Plt. 3:66 | 4th Web Pit. 45
2Ls. 6" x6"x 2Ls. 6" x6"x %"
(less 4 holu) 988 | (less 4 holes)  14-07
I Ple. 16" x 37 I Ple. 207 x
(less 2 holes) 539 (less 2 holas) 680
1 Ple. 16" = £¥ I Ple. 20" = L7
{less 2 holes) 719 (less 2 holes) 9.06
Nett Area, sq. in. 2612 | | Ple, 20" =
(less 2 holu) 1133
MNett Area, sq. in. 4576
ical but are | ded to give a variety of

used Angles and Plates,
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332 FLEMING BROS.

PLATE GIRDERS
Gross
Areas in square ins.
of
Component Parts
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334 FLEMING BROS.

L EESET T PLATE
fiﬂ,;é 5 Moments of

of 13" Dia.

At Varying Distances

Thickness (t)

24 372 | 405 | 472 | 540 | 608 | 675 | 742
24} 387 | 422 | 492 | 563 | 633 | 703 | 774
25 403 | 439 | 513 | 586 | 659 | 733 | 806
27 470 | 512 | 598 | 684 | 769 940
27% 488 | 532 | 620 | 709 | 798 | 886 5

506 | 551 | 643 | 735 | 827 | 919 (1011
30 581 | 633 | 738 | 844 | 950 (1055 |1160
304 600 | 654 | 763 | 873 | 981 1090 |1199
31 620 | 676 | 788 | 901 (1014 |1126 |1239
34 746 | B13 | 948 11084 (1220 |1355 |1490
36 836 | 911 (1063 1216 |1367 |1519 |1671
364 859 gi; 1092 11250 |1 1561 (1717




FLEMING BROS. 335

GIRDERS — T
Inerti XY U Fies

rtia (x—x) s T8
Holes

from Neutral Axis

of Hole in inches

13 | 15[ 1312 2 28|28 (22

316 343 | 369 | 396 | 422 | 475 | 527 | 580
360 390 | 420 | 450 | 480 | 540 | 600 | 660
456 493 | 531 | 570 | 608 | 6B3 | 759 | B35
481 521 562 | 602 | 642 | 722 | 802 | 882
508 550 | 592 | 635 | 677 | 761 | B46 | 931
620 672 | 724 | 775 | 827 | 930 |1034 |1137
650 704 | 759 | BI3 | B&67 | 975 (1084 |1192
681 737 | 794 | 851 | 908 [1021 1134 |1248
810 B77 | 945 |1013 |1080 {1215 |1350 |1485
844 914 | 985 1055 |1125 |1266 |1407 |1547
879 952 | 1026 |1099 (1172 (1318 1465 |1611
1025 | 1110 | 1196 (1282 |1367 (1537 |1709 |1879
1063 | 1152 | 1241 |1329 [1418 |1595 |1773 [1950
1102 | 1194 | 1287 |1378 |1470 |1653 |1838 (2021
1265 1371 | 1477 (1582 |1688 (1898 12110 [2320
1308 | 1417 | 1527 |1635 (1744 (1962 [218]1 (2398
1351 1464 | |577 |1689 |1802 (2027 (2253 (2477
1625 | 1761 | 1897 [2032 (2168 (2438 (2710 (2980
1822 | 1974 | 2127 |2278 (2430 |2733 3038 (3341
1873 | 2029 | 2186 (2342 (2498 [2810 (3123 (3435
1925 | 2085 | 2247 |2407 (2567 |2887 (3209 (3529
2150 | 2437 | 2626 [2813 |3000 (3374 3750 |4125
2480 | 2687 | 2895 (3101 (3308 |3720 4135 [4548
2540 | 2751 | 2964 (3175 [33B7 |3809 4234 4657
2600 | 2816 | 3034 [3251 (3467 '3900 14334 4767
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FLEMING BROS.

PLATE
Moments of
of }%" Dia.

At Varying Distances

Thickness (t)

251
362

g2

£ 3|z | 1 ] 12
o~ (&3 |3 | i1g| 1513
15 126 | 137 | 160 | 183 | 206 | 229
16 143 | 156 | 182 | 208 | 234 | 260
18 181 | 197 | 230 | 263 | 296 | 329
18} 191 | 208 | 243 | 278 | 313 | 348
19 202 | 220 293 | 330 | 367
21 247 | 269 | 314 | 358 | 403 | 448
204 258 | 282 | 329 | 376 | 422 | 470
22 271 | 295 | 344 | 393 | 442 | 492
24 322 | 351 | 410 | 468 | 526 | 585
4 336 | 366 | 427 | 488 | 549 | 610
25 349 | 381 | 444 | 508 | 571 | 635
27 408 | 444 | 518 | 592 | 666 | T41
7% 423 | 461 | 538 | 614 | 691 | T6B
8 438 | 477 | 557 | 637 | 717 | 797
30 503 | 548 731 94
30} 520 | 567 | 661 | 756 | 850

3l 537 | 585 | €83 | 781 | 878 | 976
34 €46 | 704 | 822 | 939 (1057 1174
36 724 | 789 | 921 |1053 |1185 (1317
36} 745 | 811 | 947 |1082 |1218 |1354
v 765 | 834 | 973 (1112 |1251 {1391
40 894 | 974 |1138 |I 1462 | 1626
42 986 (1074 |1254 |1433 [1612 (1792
424 (1010 |1100 |1284 [1468 |165]1 (1835
43 1034 11126 |1315 |1502 1690 |1879




FLEMING BROS.

GIRDERS
Inertia (x—x)

Holes

from Neutral Axis

of Hole in inches
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FLEMING BROS.

Maximum Permissible Compressive
Beams or Girders when the ratio of

In accordance with B.S.S.

Width

of top SPANS

Flange

" elzle]o 0]l 131415
2t | 67|60 52| 45|38
3 |74|e8/62|s6|50{44 (38 | |
33 |79]74/ 69| 64|59 54 |48 |43 |38
4 78|74 70{6:5| 61 |56 |52 | 47 | 43
4 7.8/7-4{70| 66 | 62| 58 [ 54 | 50
5 78|74/ 70 |67 | 63 | 60 | 56
5% 77|74 |71 |67 |64 | 61
T |77 |74 (71|68 |65
P 7.7 |74 |71 |69
AT B 79 |77 | 74 | 741
73 | 79|77 7]
8 W 78|77
10 B SR
T3l B o] 1 *f

In no case may the ratio E exceed 50,

8
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FLEMING BROS. 339

Stresses in tons per sq. in. in uncased
TopFlange Breadth to Span exceeds 20

Formula (I11—-I5 li’ tons/sq. in.

IN FEET

I6117| 18 (19|20 | 22 | 24 | 26 |28 | 30 | 32

38

46/42| 38

52|49 45 |42 |38

58/54|51 48| 45|38

62|59 56 |53 |50 | 44|38

66/63| 60|57 |55|49 |44 |38

696664 |61 5953|4843 |38

72(69 67 |64|62(57|52|48|43 |38

7472|7067 | 65|61 |56)|52|47 43|38

79/ 78|76|74|70|67|63|60]|56(52
77174|71]68|65]|62

This Table is in accordance with B.S.S. 449—1937
L=>5pan in Inches




340 FLEMING BROS.

Maximum Permissible Compressive
Beams or Girders when the ratio of

In accordance with B.S.S.

Width of SPANS
S
B 6|7 |8 |9|10f11]|12|13]14
21 8:1|70|59|49 38
3 91 |83 |74 | 65| 56| 47| 3-8
3t 99|91 |84|76|68l61[53/46/38
4 9.8 | 9.1 | 857871 65| 5852
I =t 97 |9:1| 85|7:9|7-4| 6.8 62
5 | |96|91|se|e1|767:0
54 T || |oe|91|esle2]77
6 s 9.6|9-1{87|82
6 " es|eifer
it < 99/9:5|9-1
7% Sl 9.8/9:5
8 e 98
10 = i
12 == B

In no case may the ratio 4 exceed 50.




FLEMING BROS. 34|

Stresses in tons per sq. inch in uncased
TopFlange Breadthto Span exceeds20.

Formula (H-d —22'5') tons/sq. in.

IN FEET

I5| 16|17 Is‘l‘? 20(22(24)| 26 | 28 | 30 | 32

45|38

b W

56| 50/ 4-4/ 3-8

65/ 5.9 54| 49| 44| 3.8 [ o ) T
72| 67| 62| 57| 53| 48| 3-8

7-8|7:3| 69| 64 60| 56/ 47| 3-8

8-3| 7-9| 7-5/ 7-0| 6-7 | 62| 5-4| 4-6| 3-8

8-8/8-4/8-0(7-6/7-2| 68/ 61| 53| 46| 3-8

9-1/8:8/8-4/80({7-7|7-4| 6:6| 5-9| 52| 45 | 3-8
9-4/ 918884817871/ 65/ 58|51 | 45| 3-8

99/ 9-6 9-4| 91/ 8:68:1{ 75 | 70 | 65 | 59

9-5/9:1/87|82|78]|73

This table is in accordance with B.S.S. 449—1940
L=Span in Inches
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FLEMING BROS.
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344 FLEMING BROS,

CRANE GANTRY GIRDERS—

I 1 § -4 e Dimen-
i t_ﬂ ;E sﬁ;;[:;i‘ sitl:ms in
g; g2 Axis x—x Lot
el Bt
Joist JT’op Channel| 2 < c t c t
247117 %4 «44-34| 140-8{40-98/424-5/238-0| -8 157
24<T4L|15%4 «36-37| 132:8/38-64/386-8{234-1{9-2 |15:2
24711235 %26:37| 122:8(35-70{338-4|231-0| 99 |14-5
227 |17x4 «44-34| 120-8{35-10{342:8{174:8] 76 |14-9
22 <7 |15x4 x36-37| 112-8]32-76|309-4|171-9| 8-0 |I4-4
22x7 |12x31%26-37] 102-8]29-82{270-1|168-3| 8:6 |13-8
2074 |17=4 =44-34| 134-839-23|340-3|188-2|7-3 |13-2
2071 |i5<4 =36:37| 126:8[36:89|306-5]186:1| 7.7 127
20«7% |12x35=26-37| | 16:8|33-95[271-5|182-5{8:2 |12:2
20=6% |I7x4 x44-34| 110-8|32:16/295-5/140-3| 6:6 |13-9
206} |15x4 x36-37| 102-8(29-82|264-4/138-1(7-0 [13-4
20x6% [12x31+26-37| 92-8/26-88]228-6|135-7|7:6 (12:8
1847 |I5x4 x36:37|112:8|32-79|250-4|143-4| 67 |11-7
18«7 |12x35x26-37] 102-8]|29-85/219-0|140-8| 7-2 |1 12
Rivejts Z7| dia.
1846 |I15%4 «36-37| 92-3|26-88[219-0/106-0| 6-0 |12-4
1846 [12x33x26-37] 82:3]123-94|186'7|104-4] 6-6 iI‘B!
16%6 L{I5%4 x36:37| 87-3|25-41|183-8| 87-7)5-3 |I1‘]
16%6 L|I2x35%26-37| 77:3{22:47|157-8| 86-3}5-8 |10-6
15%6 L{12x35%26-37| 72-3|21-00|140-0} 73-5| 5-3 |10:]
146 L{12x35=26-37| 73-3|21-35|132-4| 70-4| 50| 94
Rivejts 17| dia.

Minimum Zxx =Ixx divided by

t or

whichever is the greater.

"

=
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FLEMING BROS. 345
Dimensions and Properties
) © Nett
& . Dimen-|
x—i—X% "?-i Sﬁ:ﬂz{: sions in
£ el - Ins.
L a_ Axis x—x
T | Bem. 5
Joist Cha‘:\slnl Flate 3 z | £ 3 | :
24x7IL|15%4 %36:37|12 1|175:0 4|7-s|414-4 12:8]12:6
24 TEL[ 1235 %26-37 (12 « §{149-4|348-2/342-7]12-4]12-6
24x75L[ 12231 226:37|10 « 5[140-9]339-3(295-9]11:6{13-3
22x7 |15%4 x36:37|12 » 1|149-9|339-5/330-9|11-5/11-8]
227 |12x31%26:37|12 < §|129-7(281-8(276-9|1 1-4|11-6
22x7 |12x34%26:37|10 x 3|116:9[267-9(213-1{10-1|12-7
2074 |[I5x4 x36-37(12 < 1]|163-9]328-8/325-7|10-6|10-7
2075 |12x31263712 x 1|138-6/273:0[255-3] 10:1|10-8
2061 [15x4 x36-37|12 « 3|139-9(289-2(286-5|10-6|10-7
2065 12342263712 « £|114-6/233-8/214-5/10:0/10-9
20461 |12%31%26:37| 9 « §|120-9[241-9(2352/10-5/10-
1857 |1544 x36:37(12« }|149-9|274:0{271-1 9:6] 9.7
18x7 |12x33+26:37/12 « £|124:6|224-0/208.0| 91| 9-8
18x7 |12x31x2637| 9 « §|1309]232:1(225-0] 95| 98
Rivelts 3"| dia.
1826 |15%4 =36-37|12 x 2[129-4|1241-4244-0| 9-7| 96
186 [12%35%2637/12 = 1]|104-1|194-3176-7] 9-0| 9-9
18x6 |12x35x26-37)10«1]100-7|195'1{162:9| 8:6/10-3
16x6 L|15%4 x36:37|12 « 3|124:4[207-9/210-3| 87 86
166 L|12<31%2637|12 x 1| 99-1|164-9151-8| 8:1| 88|
16x6 L{12x35x26:37|10 = §| 95-7(1662|139:1] 7-7| 9-2
15%6 L|12x35%26:37[12 x 3| 94:1|1487|136:1| 7-6| 83
1526 L|12x31226-37/10 = 1| 90-7|149-7|123-9]| 7-2| 87
15%6 L|12+35%26-37|10 = 3| B6:4{145-3/109-8| 68 9-0
Rive'u #°| dia. I




346 FLEMING BROS.

JOISTS—
Maximum Reaction, Vertical Shear and Web
Buckling Values in Tons

i4= -] 313’ Lo

.03, 15,23, |2s|38

B£ (08| 5| 882 [3= (5T
£E|88(3¢| 52° |af |58
aE|2c c|2Es |27 |EE

$ 13|87 |22 (38|52

® i c

Section 4 z as i
24<73+100| 0-60 | 21-30{ 12:78] 521 |273 | 720
24x7x95 | 057 | 21-41| 1220 4879 | 243 | 68-4
22x7 =75 | 0-50 | 19-81| 9.90| 3877 | 200 | 55-0
207189 17-41| 1045/ 4533 | 323 | 60-0
20-65<65 | 045 | 17-87| 8-04| 31-46 | 1-'79 | 450
18<8 x80 | 0:50 | 15-50| 7-75| 3302 |2:56 | 450
18x7 =75 | 055 | 15-61| 859 37-48 | 3:00 | 495
1846 =55 | 042 | 16:04| 673| 2676 | 176 | 37-8
1648 =75 | 0-48 | 13-53| 649 28:39 |2:63 | 384
16x6 =62 | 055 | 13-85| 7-62| 3422 | 321 | 440
166 =50 | 0-40 | 14-10| 5-64] 23-07 | 1-83 | 320
156 =59 | 050 | 12-80| &40, 28-6 |2:%0 |37-5
1546 =45 | 038 | 13-24| 503| 2066 | I-75 | 285
1525 =42 | 042 { 13-33| 560 2368 |2:11 {315
1428 =70 | 046 | 11-57| 532 2391 |2:68 | 322
146 x57 | 050 | 1-80| 5-90| 2688 |3:00 | 35-0
1446 x46 | 040 | 12:15| 486| 2083 |2:08 | 280
I4<55=40 | 0-37 | 12-33] 456, 1900 | I-B0 | 25-9
135 =35 | 035 | 11-42] 400| 1676 |I-72 | 227
1248 =65 | 043 | 9-60 413] 1902 |263 |258
1246 =54 | 0:50 | 9.78| 4.89| 2306 |3:19 | 300
12+6 x44 | 0-40 | 10-12| 4:05| 1816 |2:33 |240
12%5 %39 | 0-44 | 10-34] 4-55| 2075 | 2:65 | 264
12+5 =32 | 0-35 | 1052 3-68| 1583 | 184|210
12+5 %30 [ 0-33 | 10:61] 3-50| 1475 | 165|198
108 %55 | 0-40 | 7-84| 3-14| 1480 |2:55 | 200
10-6 «42 | 040 | 812 324/ 1520 |2:53 | 200
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JOISTS—
Maximum Reaction, Vertical Shear and Web
Buckling Values in Tons

-
-£~=
= 3 ‘0- 3 -~ e
oo (-5 - 0 R - 2 L0
c8 |08 (<4 £3: 32|53
35|25 (85| BES 55|25
EE|®E || gEF |22 |G°
L = ; [ - e Ec oH= |5 e
a= 1= ge 8= |es|to
s |8 |27 |88 [33)s%
Section z S g
10 %6 =40 | 0-36 | 8-14 | 2.93 1346 | 2-19 | 180
10 =5 =30 | 0-36 | 852 | 3-07 | 1397 |2:16
10 =44=25 1 0-30 | 865 | 2460 | 11-28 | 1-62 | 150
9 7 58 | 055 | 668 | 368 | 185 381 | 24-75)
9 =7 =50 | 0-40 | 683 | 2273 1316 |2-63 |1
9 x4 x2| | 030 |7-78 | 2-34 10042 | 172 135
8 =B «38 | 033 |662|2:18 10:24 | 2:09 | 132
B =6 x35 | 035|626 219 1048 | 2-28 | 140
8 x5 %28 | 0-35 | 6:47 | 2:27 10:79 | 226 | 140
B x4 =18 | 028 | 690 | |-93 872 | 165 | 112
7 =4 «16 | 025|593 | |-48 674 | 1149 | 87
7 %x3§x15 | 025 | 5:94 | |48 673 | 1-50 | 875
6 =5 %25 | 041 | 458 | |-88 949 | 286 | 12:3
6 x4}x20 | 037 | 480 | 177 | 884 |254] 11l
6 %3 =12 |0-23 | 502 | I-15 534 | 1-42| &9
5 -4t~=m 0-29 | 3-64 | 1-05 527 |200| 72
5 =43«18 | 029 | 376 | 1-09 540 | 200 | 725
S x3 =11 |O-22 0-88 422 | 1-42| 55
5 «24«9 |020 411 082 384 | 1126 | 50
41x13-65] 018 (396 |071 | 330 | 111 | 42
45%x2 =7 | 019 | 370 | 0:70 3:30 | 1-22 | 428
4 %3 %10 | 024 | 3-08 | 0:74 368 | 165 | 48
4 x3 951022 | 3-09 | 0-68 336 | 1550 | 44
4 <1§=5 |07 |3-39 | 0:58 271 (108 34
3 x3 x85(020 211 {042 | 214 | 140 30
3 xljx4 | 016239038 187 | 1-08| 24
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JOISTS

Properties and Dimensions

< 3|3 |s2|8 §

g%6% 5835 3 (553
+ ié o G% e 2 2%a
Section va | Z 4 [ oy

24 %71 = 100 |27-39] 192 | 20-16| 4% + | 6692
24%7ix 95 |26:04| 1:89 |2022 4 | 18 | 6254
227 = 75 |20-50| 1-66 | 18.68| 4 | 1k | 41-07
2075 89 |2430| 189 |1622| 43 | 3¢ | 6254
20x6L= 65 |17-58] 160 | 16-81| 3% | 4§ |32:56
T18x8 » 80 |2175| 1881423 41 | 1% | 69-43
18x7 » 75 |2035| 175 [ 1450, 4 | 4} |46:56
1846 = 55 |1495| 1148 | 15.04| 3% | 43 [2364
16«8 x 75 |20-30| 1-87 | 12:26| 4% | 4§ | 6830
16x6 x 62 |1683] 157 [12:86] 3% | 1 | 2714
16x6 x 50 |13:53| 1145 |13-10{ 33 | + | 2247
1526 = 59 |1592| 1-59 | 1182 33 | 44 (2822
15%6 = 45 |12:18] 1-38 | 1224 3% | 4 [ 1987
15x5 = 42 [11-31] 127 [1246| 2% | 4 | 1181
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JOISTS
Properties and Dimensions
Y £ -
= 2
HIERE AR R
2E| o8 {1: 83| £ |282
gl |sZ == T 15 =
Y R =32 ao gu
Z ] va k|
Saction 3t i 4 3 L] Q |ju
14x8 =70 |18:86 1:85 | 1030 43 | 4} 6667
14x6 =57 |1536| 1-60 | 10-80| 33 | 1} |27-94
14%6 =46 |12-46] 143 | 11-14] 33 | 43 |2145
14%5; %40 | 1075| 1-30 | 11-40| 33 | 44 | 1479
13«5 =35 | 932| 1-23 | 1054] 23 | 4} |1082
12x8 =65 |17-42| 1-84 | 832| 43 | #} |65:18
12x6 =54 |1445| 161 | 878| 33 | 4 |2828
12x6 =44 | 1183 144 | 9912 33 | 44 |2212
1245 %39 |10-39) 130 | 941 23 | 4% |12:16
1I2x5 =32 | 856|117 | 9-66] 25 | 4} | 969
12x5 =30 | 800| 1413 | 974| 23 | H | 877
108 =70 |1878) 184 | 632| 42 | 44 |7167
10x8 =55 |1471| 1-72 | 656 43 | 44 |5474
10x6 =42 | 11:15] 1437 | 727 3% | 4 |2295
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JOISTS
Properties and Dimensions

Lt cg H b E - | E
83 %u - 29| g [EF]
<= |82 |0c |80 | L [£8¢

v 5| 8T _§§ 35, s 1558

-t £ 47 K §7 0T W B
10%6 <40 [1062) 144 | 712 | 335 | 44 | 2176
105 x30 | 795 1-18 | 7:64 | 21 | 43 | 973
10x45%25 | 653 108 |7.84| 23 | 4F | 649
9x7 «58 |I533| 171 | 558 | 4 | 4% | 4630
957 x50 |13:16| 166 | 568 | 4 | 1% | 4017
94 x21 | 555 098|704| 25 | 43 | 415
88 =38 |10:10] 1:03 [ 594 | 41 | 4% | 3970
8x6 x35 | 925|138 | 524 | 33 | 33 | 1954
8x5 «28 | 735|120 | 560 | 22 | 43 | 1019
B4 x18 | 475|092 | 616 | 25 | 43 | 351
744 16 | 422|091 [518 | 23 | 45 | 337
Tx3yx15 | 398|087 [526 | 2 | & | 241
6x5 25 | 652| 1114|372 23 | 42 | 910
643220 | 519 100 | 400 | 25 | 43 i 540
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JOISTS
Properties and Dimensions

Y A s Al
318 (g318 | s [S,
855, 85 |8s| 8 |B2]
<=|%%|0¢ J2| T [z82
= | e P

gl |ed iz o] LAy o
Y g | : gn 7 30-8
Zg|S |Ug = .

Saction . v (8] o L]
6 x3 =12 | 3:11 | 0-80 | 4-40 1§ r I-46
S x43x20 | 505 (109|283 25 | 44 | 659
5 x4jx18 | 456 | 094|392 23 | 43 | 566
5 %3 xIl | 284|080 (340 1§ | &% | 145
5 x24x 9 |2:34 072|357 | 13 | ¢ | 079
ax1x65| 171 062|352 7| & | 026
43x2 x 7 | 186|064|322| 13 | & | 038
4 x3 10 |255 077|247 13 | % | 133
4 x3 95 |22 071|258 13 | & | 128
4«13« 5 |1-32]083[294] 3| & |09
3 3 x85|215|075| 50| 13 | % | 125
3 xlbx 4 |1:02]082] 197 % | & | 013

*Nett Area allows for deduction of | hole
in each Flange
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CHANNELS
Properties and Dimensions

hill

@
ce|% | e
F =£|8 |E3([%e a7
8E|va| 9T (X2 Et s
o® (O - Se .
<w c
sElE=l s |ES EES
' ES|sT 88 |x¢ 252
o | & - -} o "
Za | B i EE {4
Section - Z |2 U]

I7x4 %5128 I3BI|I3-8 14-24| 2%

1
|

1
- ¢|¢|z|=I Dia. of Holes
=
o
o

174 x«:u 17| 138 _'f_'EF.E*__ 1526
I15=4 x4249 11-34) 1-32 | 12:36| 2% 14-97
15x4 =3637| 954 132 | 1235 2§ | 1k | 1334
13x4 3892|1029 132[1036| 24 1451
134 x3318| 860f 1321035 23 | 14 | 1276
1244 x3663| 965 130 | 940 23 | 4% | 1380
12%4 x31-33| 809 1-30| 939| 28 | 4 |1212
12:35%3045| 802 1-13| 975 2 | 1% | 7:96
12 % 33 x 26:37 6821uz 974 2 | # | 715
11 % 33 < 3052 ?89] 121] 859 2 | 1% | 886
l1=33%2982| 7-68| 120 861 2 | 1 | 842
I1x3522678] 679 121 | 858 2 | 43 | 793
104 x1886| 497|096 | 809 2% | 4 | 714
10x33x2854| 734 119 763l 2 | 42 | 830
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CHANNELS
Properties and Dimensions

cw | & B | -
3%, (8|53 i
L |22 (%5 (2| 5 |25
v 33873 42| 4 B33

Section sz 2 Q (o
10 3) 2446 | 614 | 1-19 | 762 | 2 4# |74
10%3 =21-33| 554 | 101 | 799 | 12 | 42, | 431
10%3 » 1928|494 | 101 [7:99| 12 | 44 | 398
10%2:6150 | 378 | 100 800 | 13 | 4% | 2:30
943} 2349|590 | 117 | 666 | 2 | 48 | 726
9x3§x2227|554 | 118 | 665| 2 | 4§ | 690
9x3 «1991|515| 100|701 | 11 | 44 | 418
93 x 1746|443 | 100|700 | 13 | 48 | 375
| 8%33x2320|585 [ 145|570 | 2 | 4 | 730
8+33-2021|497 | 116 | 569 | 2 | 44 | 637
B<3 1868|478 | 100 | 601 | 17 | 41 | 411
8+3 x1596|398|1-00|600| 12 | 43 | 358
8x226+11-22) 2:69 | 088 [ 624 | I3 | 43 | 1-30
Tx33% 1828|444 | 1-14 | 473 | 2 | 4% | 583
7«3 «17:071 434 1098 ls0s| 13 | §3 | 387

N




354 FLEMING BROS.
CHANNELS
Properties and Dimensions
i <3 3 53 el 2|8
HE RN
il EHE S EHEHIFRES
Section “n | Z A|@%10a |9

7 %3 1422|350 | 098 | 504 | 13 | 43 | 326
7 <23 975|232 | 068 | 564 | 13 | 38 | 107
6 «33-1648|395 112|377 | 2 |48 | 529
6 <3 1753|438 | 103 |394| 13 | 43 | 395
6 <3 »1651| 408 [ 1:04|393| 13 | 44 | 370
6 3 x1241|303|094|412| 11 | 4 | 283
!s %2 x 1075 _2-64 075 isi _u_ # | 092
Iﬁul'an‘TS 208 (081 |438| 1§ | 44 | 078
Is «21<1022|239 (087 |327| 13 | 3 | &4
4 =2 <791 | 190|072 257 13 | 4% | 079
4 %2 %709 [ 166|072 257 | 13 | 4% | 070
3ix2 x675 | 156|064 (222 | 13 | 4% | 071
3 x13x527 | 120|063 | 174| 3 | & | 030
3 xigx501 149|061 (178 3 | & | 030
3« 13460 1041061 |178| 3 | & |02
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Spacing of Holes in
ANGLES AND TEES

Leg
- O N A [ ==

b | E ] R

L] =

Dimensions in Inches Max.

Dia. of

Legl a | bl c]a|b|djA|C]|Bolt
10 §3 |5 | —}3 125(24)8 (43| ¥
9|3 |4 | =13 12 |2 J5n|4]| 3
8 )3 |3 412512 |2 17 |4 5
N0 B e e B N K B MO
p |28 ( 2] 3% 6. | 33 | &
6 12323 | 34 | |Sk|3p )| %
Shl2x12 133) 1 ) §5 {3g) ¥
-d e 3 R A M R T TR
4 . 5 e ey e S T R o
. CH -+ 54 AP TR R T B 9 =
3L 2 i 3|11
3 3 b 23 )4 &
23 AT 3 T R T IR T
2F 1§ M I T e
P 5 R e W | e %] -4
2 5 L R 1} e e
13 et B ] e
L} £7 N S
L3 2




3% FLEMING BROS.

. s-—- TWO TIER GRILLAGE
»+ | FOUNDATIONS

s Safe Loads,

Dimensions and Sections

|Beams
inins. inlb:

Safe Loads in
_Tons
1]

o /Foot® Bearing Pressure

TEx95]13|13 x5 « 35| 28-5 (12951
7 x75012/12x5 = 32/27-0 | 9744
6= 6511 10~5 =30 27-0 | 7482
6 «45(11 9x4 =21|24-0 | 6504
4 x 16210 | 2340
x 3§ % 15| 21-0 | 1575

ressure
= 35| 28:5
» 30| 27-0
= 30| 27-0 | 7215
24- 0 5170
» 18| 24-0 | 3180
2101 1733

11285
8764

x %M
-

) e AL
-
x
e}

250 I3'D’320<6} x 65
200 [11"9°|3|I18x6 =55
150 [10° 07| 3 I4x=5L =40
100 | 8 3°1310~5 =30

— B
NmooNwWS [N

L)
8
&
L")
-
3%
x
-~
"=
x
b
P

_-
&

2 Tons/Foot®
400 I4'3'3’24x?-} 95
350 |13°37|3 2075 « 89
3 iy 3,20«6; 65

||1 37|3]igx6 x55

10°0°}3|I15x6 =45
|50|8'9‘3r|3)¢5*35 ,
7 3310%4325| 6/ 724 <161 210 | 1240

g p—— |
\DD\HUH-‘.;

TER R

c .
i
£

._
Banns
5
-

o
14
&

A0 ——

re
28-5 (10331
285 |

-

P LAl
LSS
-
~
o
g

The Tabulated Safe Loads are for Grillages envel-
oped in fine Concrete 1-2-4 Mix, Safe Loads allow
for Steel Stresses in accordance with B.S.S.
MNo. 449—1940. Stiffeners are not required for
the Tabulated Loads.




‘| 450 |10° 9"|3 20 x 74 = B9| 9|14 x 5§ x 40

FLEMING BROS. 357

TWO TIER GRILLAGE |
FOUNDATIONS =

Safe Loads, |
Dimensions and Sections '

|
| Size

Top % Bottom of

Tier by Tier Gril-
°
g
Z

Tons

Joists Joists | 1 &b B

Safe Loads in
o
o T
No. of Joists

-]

ns/Foot? Bearing Pressure
24 % 7%~ 100]12{15 % 5 = 42| 28-5 10452
474 95[11|14 % 5% 40| 285 | 888I
%7 = 75111135 «35/27:0 7016
0x 6} 65/10{12%5 x32{27-0 5536
%6 65| 9125 = 30| 27-0 | 4650
1646 50| 810x5 x30|24-0 3608
14 % 5§ x 40| 7(10 % 4% x 25| 21-0 2434
7 12%5 = 30| 7| 8= 4 = 18| 210 | 1512
100 | 5°97|3| 9x4 =x21| 5| 7+33x15|18:0 793

4 Tons/Foot* Bearing Pressu
550 11" 97324 %73 = 95 IOlISxﬁ » 45
500 11”37 3.14x‘?%—r 95| 9i15%6 =45

8BRE

E
\Q
LR |
o

400 [10°0°|3 1227 =75 B|I4n5§s:40
350 | 9° 67| 320 % 6} x 65| 7|14 % 55 = 40
300 | B 97|3|I1Bx6 x 55| 7|I12x5 x32

.,
RRNNBESS
[=T-X=-T-Trqviv ]
4
3

250 | B'0%|3/15%6 = 45| BlI0x 4} x25

200 | 707 3{13x5 = 35 7 9x4 «21|21-0 | 1764
150 | 6°3"|3|10x5 = 30| 6/ 8x4 x 18} 21-0 | 1238
100 | 570713 9x4 211 5] 7=35x 15| 180 | 690

Grillage Beams to be completely embedded in
solid Tamped Concrete having at least 4° Cover
on top, bottom and all sides (from Flange toes).
Beams to be spaced not less than 3" between Flange
toes. The Safe Loads are in tons and include the

weight of the beams and concrete.
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PRESSURES ON FOUMDATIONS

P =Toe Pressure in Tons per Sq. [Foot.
e=Eccentricity of Resultant Load W from
Centre line of Foundation in Feet.
W = Applied Load in Tons.
L= Length of Foundation in Feet.
B = Breadth of Foundation in Feet.
K=~Constant dependent on [ccentricity of
Applied Load.

K=1
w (]
+ for Max.
— for Min.
i “7Z1 P Min.
Max. e
K=(1x7)
Where Eccentricity e is greater than L
L W
3= 2w
y1 X lid
WELEEN X=5g
vp
Fhaix. )
2e
X 2 (l_T)




FLEMING BROS. 359

PRESSURES ON FOUNDATIONS

Combined System of Loads.
P,. and Px = Pressure in Tons persq. ft.
{ ccentricity of Resultant Load WR from
Centre line of Foundation in Feet.
W,, W,, etc. = Applied Loads in Tons,
W‘k H’owlun: applied Load In Tons (i.e. sum-
mation of all Loads).
Z,. Z;, etc.=Distance of Loads to Point *' D *',
1 ¥a etc,=Distance of Loads to Sectlon '’ x—x ',
6I|tance from point "' C "' to Section ' x—x "',
8 Breadth of Foundation in Feet,
L« Length of Foundation in Feet,

W, + W+ Wyt W, + Wy = WR.
To find ec:cn:ricitr e of Resultant Load Wr take
Wiz, W "ﬁf‘} WoZy + WyZy=EWZ
- b WeZs =
1*1 Ty !7:'\'"1!‘ f s

CnIeuI:u Py and P, as shown on page 358,
Px= ( “-“){P,—r,) Py
W + W, W, =ZWy = All Loads to left u’l'
K’H. ul,;.o:rlon.h x—x' Section "' x—ux.""
IWy—a®/6 (2P, + Px)B ft./tons.
Tht above Formulae are applicable to any number

of Loads WR. When e equals nil, P, = P; = Px,
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SAFE BEARING PRESSURES
In tons per sq. ft.

Alluvial soil, made ground, very
wet sand - - - -

Earth, ordinary, firm - - -
Soft clay, wet or loose sand =

Ordinary fairly dr;f cla‘,r. !‘ne :and.
loam -

Firm dry clay - - - -

Compact coarse sand, confined
sand, coarse gravel, London
Blue clay and similar hard
compact - - - -

Hard solid chalk - - =
Shale and soft rock - - -
Hard rock - - - . =
*Concrete—(1-2-4) - - -
*Mass Concrete (1-6) - -
*Mass Concrete (I-8) - - -
*Brickwork, ordinary quall:\r (in
cement mortar) -
*Brickwork, good quality [in (O—
ment mortar)

*Limestone - - - - -
*Sandstone - - - - -
*Granite - - - - -

Upto 3
|
[

4

6
10
40
30
20
I5

5-6

10-12
12
23
30-40

*The above pressures maly be exceeded by an

amount up to 20Y; in al

cases where such

increased pressure is only of a local nature, as

at Girder Bearings.
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SLAB BASES

For solid round Steel Columns, when it can
be assumied that the loading on the cap or under
base is uniformly distributed, the minimum
thickness in inches of a square cap or base shall be

[T 5
I6f D—d
The cap or base plate shall not be less than
1-5 (d+3) inches in length or diameter.
In the case of steel columns other than solid

round columns the minimum thickness of a rect-
angular or square cap or base shall be :

:n,J?E WL
Where i (rl 4)

t=the plate thickness in inches.

p =thie pressure or loading on base in tons
per sq. in.

f =the working stress in steel taken as 9 tons
per sq. in.

y =the greater projection of plate over
column in inches.

y1 = the lesser projection of plate over column

in inches,

W =thie total axial loading in tons.

D =the length of the side of cap or base in

inches,
d =the diameter of the reduced end of the
column in inches (usually taken as diameter
of column less 7).

When it cannot be assumed that the slab
distributes the load uniformly or where the cap
or base is not square in the case of Sclid Round
Columng, or where the :ag or base is not
rectangular or square in the case of other
columns, special calculations have to be made.
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FORMULAE
For simply supported beams uniformly loaded.

Load WwoB2fxZ _8xfxl

1 <Y '
wi
Bending moment (inch tons) = -
swi
Deflection D = S84ED "

For simply supported beams with single point
load P on centre of span.
Lobire B 4xf r;.x < 1 Axfxd

I=Y =
Bending moment (inch tons) = .

Deflection D = -—PL
4BE.I

z - ,..Ji P 2y T R

I MY M
H-T,-fz. f-ﬂl,—-vf-
I = 2Zyv, I = A,

Mr = Moment of Resistance = Zf,

NOTATION

M =Bending moment in inch tons.

Z =Modulus of section.

A = Area of cross section in square inches.

r = Radius of gyration in inches.

f =Safe stress in tons per square inch (extreme
fibres).

I =Maximum moment of inertia about the neu-
tral axis passing through the centre of gravity
of the section.

Iy =Moment of inertia parallel to the neutral
axis, but not passing through the centre of
ravity of the section,

Y = Distance in inches of outermost fibre from

neutral axis (in a symmetrical section Y -i}.

=<




-
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h =Distance in inches between neutral axis of
bullt-up section and centre of gravity of area
considered.

d = Total depth of cross section in inches.

W =Distributed load in tons.

P =Point load in tons.

| =Span of beamein inches (usually centres of
bearings)

D =Deflection in inches.

E =Modulus of elasticity (taken ac 13,000 tons
per square inch for steel).

Z for solid round columns =0-09824%,
(d =diameter of column in inches).

Moment of inertia of rectangular beam (I) = S

Modulus of section of rectangular beam (Z) = Bi'.._’.
B =Breadth (inches). D =Depth (inches).

Example using above Formulae
To determine the distributed load per square foot
which a timber floor will carry,assuming the timber
beamns to be 11" x 31" at 18" centres, 18" 0" span.
Timber stressed at say 1,000 Ibs. per square inch.
W =Safe distributed load in Ibs. carried by timber

beam.
L =Span in feet of timber beam.

Bending moment (M) = “;—L o M= w
Matz: kM, 000 Tbe, w2 oAb
W 18 12 X I.Q,mua-.rngllt_
5 W= T2 _ 2615 1bs. (cotal distributed load

carried by each timber beam).
Area whlch is :uppurted by 11" % 33" beam
* 0" x |" 6" =27 square feet.

*. Safe load per square foot = 2512 = 97 Ibs.[sq. ft.

27

s
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Bending Moment, Shear, and Deflection of
' Simply Supported Beams of Uniiform Section
| under Various Conditions of Loading.

UNIFORMLY DISTRIBUTED LOAD
Safe Load=Tabular Load
. Sihear
w At any point

Ra

RAEE At Supperts Ra,Rb (max.)
Bending Moment =— Tons.
Wx 2
At any pointﬂi—[l—x} ins. Tons,

At centre (max.)=!:€ ins, Tcins.,

3
Deflection at Centre (mlx.}:l%-}vél ins.

CONCENTRATED LOAD AT MID SPAN
Safe Load=} Tabular Load
w Shear
- Q Atany pain(=-¥lTons.
£ e (el
Bending Moment i(max.) = 3 Tons.

W,
At any pointz—l—" ins, Tons.

At centre (max,)= ¥ ins. Tons,

; wi2
Deflection at Centre tm“'}:TB_F_i' ins.

NOTATION
W=Applied Load in Tons.
J=Span in Inches.
I=Moment of Inertia in Inches®,
E=Modulus of Elasticity=13,000 tons per sq. in.
x=Dimension at any point along the beam from
support in inches.

DYt R . e
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Bending Moment, Shear, and Deflection of
Simply Supported Beams of Uniform Section
under Various Conditions of Loading.

CONCENTRATED LOAD AT ANY EOINT

¥
Safe Load (b>a)=Tabular Load = a

w Shear

ﬁ:‘ Between Ra & W=?‘i’nns
Ra £ _Rb'T

: Between Rb & W-=F%'Tons

Bending Moment %
Between Ra and W - ({—=x) ins. Tons.] distance

™ rom
Between Rb and w,=."'_vi";n,_‘|'an,_ J _Rb
1 inins.
At W (max.) ntv;‘-, ins. Tons.
Deflection (max.)= W_a(;g_::-l_lx ; ins.
14
When x=\/ﬂ3- 2) from Rb ins.

TWO EQUAL CONCENTRATED LOADS
SYMMETRICALLY PLACED

Safe Load=Tabular Load = %'
Shear
Between Load and Support
wégjwﬁanﬁb Tons.

Bending Moment Between both Loads=0,
Between Load and Support=~Rax or Rbx ins. Tons.

Between Loads (m‘x‘)FT' ins. Tons.

= _Wa on 40
Deflection at Centre (m“"_.my (31*—42*) ins.

P
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Bending Moment, Shear, and Deflection
of Cantilever beams of Uniform Section
under various Conditions of Loading.

UNIFORMLY DISTRIBUTED LOAD
Safe Load =} Tabular Load
w Shear

At any point = E;J-t Tons.
At Ra (max.) =W Tons.

Bending Moment

At Support Ra (max.) = -E;F—l- ins. Tons.

wpe
Deflection (max.) = ET ins.

CONCENTRATED LOAD AT FREE END
Safe Load =} Tabular Load.
W

Shear
] At any point = W Tons.
At Support Ra (max.)
Bending Moment - W Tons.
At any point = Wx ins. Tons.
At Support Ra (max.) = Wl ins, Tons,

Deflection (max.) = ;\‘Er_l ins.

12 CONCENTRATED LOADS(.“AFS s‘;{?wn
Safe Load =Tabular Load x sﬁ'v':. ‘;,)'”
ear

| Between W, and W,

- =W, Tons.

| Between kl and W, (max.)

Bending Moment = W;+W,; Tons.

Between W) and W, = Wpx ing, Tons,

Between Ra and W, -Wi?x—b) -+ Wyx Ins. Tons.

At Support Ra (max.) = W a+ Wl ins, Tons.

B0 W, (31— a) '+ 2W,h

D (max.) ZET

ins,

Distance X referred to above is the dimension from
thefree end of each cantilever, not from the support.
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Bending Moment and Shear of Simply Sup-
ported Beams of Uniform Section having
Two Equal Concentrated Moving Loads.

Shear
Maximum occurs at Sup=
ports Raor Rb whenx =0

2w

Y
=27 (1-3) Tons.
Bending Moment

Maximum occurs under load when distance

I ¥
x“i (I—E) ins, from Support Ra

—g(!‘-;)' ins. Tons,

Simply Supported Beam of Uniform Section
having a Load uniformly Distributed over
a Portion of its Length extending from one
Support,

Formula for finding the
position of point C
where max. B.M. oc:ule.
Distance x=Y (I 2“,)
where x, Y, and | are
in inches.

Simply Supported Beam of Uniform Section
having a Load uniformly Distributed over a
Portion of its Length, not extending to either
Support,

w Formulaforfinding posi-

o QEQOAIds . tion of point C where
BF ¥e | l ?rnax. B.M. occurs. Dis-

o 2d +Y

— T tan:ex-—d+‘."(l——-i:.——-)

whered, x,Yand [ are in inches.

A



368 FLEMING BROS.
MOMENTS OF INERTIA
X X OF SINGLE PLATES
about Axis x—x
53 Plate Thickness in Inches
85
Q_E Jn 5 u | 37 Lﬂ’l ar 5
ESICS |76 | 8 T 2 8
|| 0021 0026, 0031| 0036 0-042| 0-052
2 017 021 0-25 029 0-33 0-42
3 0-56 0-70 0-84 0-98 1-13 |41
4] 133 1-67 | 200 | 233 267 333
5] 260 | 326 | 391 4-56 521 651
6| 450 | 563 | 675 | 788 900 | 1125
7| 715 | 893 | 10-72 | 12-51 | 1429 | 17-88
8 | 10:67 | 13-33 | 1600 | 1867 | 21-33 | 2667
91519 | 18-98 | 22-78 | 26-58 | 30-38 | 3797
10 | 20-83 | 26-04 | 31-25 | 36-46 | 41-67 5208
11 | 27-73 | 34-66 | 41-59 | 48-53 | 5546 | 6932
12 | 36-00 | 45-00 | 54-00 | 63-00 | 72-00 | 90:00
13 | 4577 | 57-21 | 6866 | BO-10 | 91-54 | 11443
14 | 57:17 | 71-46 | 8575 |100-04 | 11433 | 142:92
I5 | 70-31 | 87-89 |105-47 |123-05 | 140-63 | 175-78
16 | B5:33 |106-67 |128-00 |149-33 | 170-67 | 21333
17 [102-35 [127-94 |153-53 |179-12 | 204-71 |255-89
18 [121-50 (151-88 |182-:25 |212-63 | 243-00 | 30375
19 |142-90 |178-62 |214-34 [250-07 | 285-79 | 357-24
20 |166-67 |208-33 |250-00 |291-67 | 333-33 | 41667
21 |192:94 |241-17 (289-4] [337-64 | 385-88 | 482:34
22 |221-83 (277-29 (332-75 [3BB-21 | 443-67 | 554-58
23 [253-48 (316-85 |380-22 [443-59 | 506:96 | 633-70




FLEMING BROS. 369
MOMENTS OF INERTIA
OF SINGLE PLATES X X
about Axis x—x

Plate Thickness In Inches ‘E -

o5

Oc

Lw| 3 3n| zv 5 " =
JJT e 'IT 8 '|T I &

[

0-057| 0062 0-068 D'O?3I 0078 0083 |
0-46 0-50 0-54 0-58 0-63 0-67 o
155 1-69 1-83 1:97 2:11 2:25 3
36T 4-00 4-33 467 5-00 533 4
716 | 78I 846 911 977.| 1042 5
12:38 | 13-50 | 1463 | 1575 1688 18-00 ]
19-65 | 21-44 | 23-22 | 250! | 26-80 | 28B:58 7
29-33 | 32:00 | 34-67 | 37-33 | 40-00 | 42-67 8
41-77 | 4556 | 49-36 | 5316 | 5695 | €075 9
5729 | 62:50 | 67-71 | 7292 | 78-13 | 83:33 | 10
7626 | 83-19 | 90-12 | 97-05 | 103:98 | 11092 | ||
99-00 |108:00 |117-00 |126-00 | 135-00 | 4400 | 12
125-87 |137-31 (148-75 |160-20 [ 171-64 | 183-08| 13
15721 |171-50 |185-79 (200-08 |214-38 | 228-67 | 14
19336 (21094 ,|228-52 |246-09 | 263-67 | 281-25| I5
234-67 |256-00 |277-33 |298-67 | 320-00 | 341-33| 16
281-47 |307-06 |332-65 |358-24 |383-83 | 40942 17
334:13 |364-50 |394-88 |425-25 | 455-63 | 486-00| I8
392:96 (428-69 |464-4]1 |500:14 |535-86 | 571-58| 19
458-33 |500-00 (541-67 |583-33 | 625-00 | 666-67 | 20
530-58 |578-81 |627-05 |675-28 |723-52 | 771-75] 21
610-04 |665-50 (72096 |776-42 |831-87 | 887-33| 22
697-07 |760- 823-81 |887-18 |950-55 |1013-9 | 23

o
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about Axis x—x

MOMENTS OF INERTIA
X X  OF SINGLE PLATES

Plate Thickness in Inches

ojw

w| 3l

325-52| 406:%0
366:17| 45771
410:06| 512:58

457-33| 57167
508:10| 635:13
562:50| 703-13
32 | 682-67| 85333

34 | 818:83/1023-5
36 | 972:00/1215-0
38 |1143-2 |1429-0
40 |1333:3 16667

42 15435 1929-4
44 17747 22183
46 [2027-8 25348

0 (2880

g8y yERR | PP
B
2

58 |4064-8 |5081-0
60 (45000 |56150

| |
360-00| 432-00| 504-00

48828 569-66
549.25| 640-79

762-16| 88919
B43.75| 984-38
1024-0 (11947

12282 |1433-0
14580 |1701-0
17147 {20005
2000-0 23333

2315:3 |2701-1
2662:0 (31057
3041-8 (35487

0 |3456:0 |4032-0

3906:3 |4557-3
43940 |5126-3
4920:8 |5740-9
5488-0 |6402-7

6097:3 |7113-5
6750-0 |7875-0

615:09| 717:61)
686:00| 80033
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about Axis x—x

MOMENTS OF INERTIA
OF SINGLE PLATES

o

X

X

Plate Thickness In Inches

4o

an
@

79200

89518
1007-0
17

12577 |
1397-3
15469
18773

22518
26730
31437
36667
42446
4880

3
55765
63360

71615
80557

10061
11178
12375

1372-0
15243
16875
2048-0

29160
34295
4000-0

60835
6912

87880
98415
10976

12194
13500

7812:5 |B463

2456'5 126612

13211
14625

8% 2088 330 Auuy seyy wRwy | fhoseh

N



372 FLEMING BROS.
MOMENTS OF INERTIA
OF TWO PLATES
X—D—X  Ler Inch of PI. Width
about Axis x—x
- Thickness of Each Plate in Inches
g2 == ,
g- w | an|solar|ze| p7lporjan
aol§" 12" |8 |3 (7| 1" {114
4| 3.60| 508 673 853|105 127| 15:0| 176
5 | 543| 758 993 12:5| 152] 18:2| 21-3| 247
6| 763|106 [138 | 172| 208| 247 288 332
7 [ 102 | 141 | 182 | 22:6| 272| 322| 37-4| 429
8|132 181 [233 | 28:8| 34-6| 407| 471 | 53-8
9 | 165 226 |29-0 | 357 | 42:8| 502 57.9| €60
10 [202 |27:6 |35:3 | 43-4| 519 60-7| 69.9| 79-4
1 (243 | 331 | 923 | s1.8| 61.8] 722| 829 94.1
12 |287 | 351 | 499 | 61-0| 726 847 97-1] 110
13 |33.6 | 456 |58-1 | 71-0] 84-3) 98:2| 112 | 127
14 (388 |526 669 | 817|969 113 | 129 | 146
15 [443 | 601 |763 | 93-1| 110 | 128 | 146 | 165
16 | 503 | 68-1 | 864 | 105 | 125 | 145 | 165 | 186
17 |566 | 766 |97-1 | 118 | 140 | 162 | 185 | 208
18 633 |85-6 | 108 | 132 | 156 | 181 | 206 | 232
19 [704 | 951 | 120 | 146 | 173 | 200 | 228 | 257
20 |77-8 | 05 | 133 | 162 | 191 | 221 | 251 | 283
21 (857 | 116 | 146 [ 177 | 209 | 242 | 276 | 310
22 (939 | 127 | 160 | 194 | 229 | 265 | 301 | 338
23| 102 | 138 | 174 [ 212 | 249 | 288 | 328 | 3¢8
24 | 111 | 150 | 190 | 230 | 271 | 313 | 355 | 399
25 | 121 | 163 | 205 | 249 | 293 | 338 | 384 | 431
26| 130 | 176 | 222 | 268 | 316 | 365 | 414 | 464
27 | 141 | 189 | 239 | 289 | 340 | 392 | 445 | 499
28 | 151 | 203 | 256 | 310 | 365 | 421 | 477 | 535
29 | 162 | 218 | 274 | 332 | 391 | 450 | 511 | 572
30 | 173 | 233 | 293 | 355 | 417 | 481 | 545 | 611
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MOMENTS OF INERTIA .,
OF TWO PLATES

per Inch of PIl. Width ~ 2 X
about Axis x—x

Thickness of Each Plate in Inches o

e=

"

3 " | i " l " 1 M N .!_ " " E =

1371 L11571137]13"| 2" 247| 3" |5
203 | 232 4
284 | 322 364 5
37-8| 428 48-0| 53-5| 59-2| 65:3| 92.9| 126 | &
487 | 548| 61-2| 679| 749| 823|115 | 155 | 7
609 68-3| 76:0( 84-1| 92:5| 101 [ 140 | 186 | 8
74-4| 833|924 102 | 112 | 122 | 168 | 221 | 9
894 99-8| 111|122 | 133 | 145 | 198 | 258 | 10
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zzzzz MOMENTS OF INERTIA

A OF TWO PLATES
X per Inch of PI. Width
about Axis x—x
] Thickness of Each Plate in Inches
g:“. 1 —
8- law| 1wl snm " " " L n
gols |2 |5 |3 |5 | 17|15

31 185| 248 313| 378| 445 512 650
32 | 197 | 264| 333 402| 473 | 545 691
33 | 209| 281 | 353| 427 | 502 | 578 733
34 | 222 | 298| 375| 453| 532 | I3 77
35 | 235| 3I5| 397 | 479| 563 | 648 822

60 | 683 | 915/ 1149|1384 | 1621 | 1861 | 2345
66 | 826 | 1106 | 1387 | 1671 | 1957 | 2245 | 2827
72 1314 1985 | 23244 2665 | 3354
78 | 1152 | 1541 | 1932 12326 | 2722 [ 3121 | 3926
B4 | 1335 | 1785 2694 | 3152 | 3613 | 4543
90 | 1531 | 2048 | 2567 | 3088 | 3613 | 4141 | 5204
96 | 17421 2328|2918 | 3510 | 4106 | 4705 | 5911
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MOMENTS OF INERTIA
OF TWO PLATES

per Inch of PI. Width X~ DX
about Axis x—x

Thickness of Each Plate in Inches g4
=
£ -

sulpanlyanlyTn I w | 8=
| 7 I—z' I’z | 8 2 25 3 59
721 | 793 | 939 | 1014 | 1050 | 1405 | 1739| 31
766 | B42| 9981077 | 1157 1490 | 1842 32
BI3 | 893 | 1058 | 1141 | 1226 1578 | 1949 33
861 | 946 (11191208 | 1297 | 1668 | 2058| 34
910 | 1000 | 1183 | 1276 | 1370 | 1760 | 2171 | 35
961 | 1055 | 1248 | 1346 | 1445 1855 | 2286 | 36
1013 [ 1112|1315 ] 1418 | 1522 1953 | 2405 | 37
1066 | 1171 | 1383 | 1492 | 1601 | 2053 | 2526| 38
1121 | 1231 | 1454 | 1567 | 1682 | 2155 | 2651 | 39
1177 | 1292 | 1526 | 1645 | 1765 2778 | 40
1235 1355 | 1600 | 1725 | 1850 | 2368 | 2909| 4!
1294 | 1420 | 1676 | I1BO6 | 1937 | 2478 | 3042 42
1416 | 1553 | 1832 | 1974 | 2117 | 2705 | 3318 | 44
1543 | 1693 | 1996 | 2150 | 2305 | 2943 | 3606 | 46
1676 | 1838 [2167 | 2333 | 2501 | 3190 | 3906 48
1815 | 1990 | 2344 | 2524 | 2705 | 3448 | 4218 50
1959 | 2147 | 2529 (2722 | 2917 | 3715 | 4542 52
2109 | 2311 ({2720 (2928 | 3137 | 3993 | 4878| 54
2590 | 2837 (3337 | 3590 | 3845 | 4885 | 5958 | &0
3121 | 3418 | 4017 | 4320 | 4625 | 5868 | 7146 | é6
3702 | 4052 | 4760 | 5118 | 5477 | 6940 | 8442| 72
4332 | 474] | 5566 | 5982 | 6401 | BI03 | 9846| 78
5012 | 5483 | 6435 (6915 | 7397 | 9355 | 11358 | B4
5741 | & 7367 (7915 | B465 | 10698 | 12978 | 90
6519 | 7130 | 8362 | 8982 | 9605 | 12130 | 14706 96
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MOMENTS OF INERTIA
OF SINGLE PLATES
About Axis y—y

FLEMING BROS.

YRSy
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[2"

0125
0:178
0244
0-325

;T
§238

IO!}'

0013
0:025
0-070
0-104
0-148
0-203

MO
@ Q=M
PR L

9!!

0-094

Dmms
wy wy
oo LY

o0 ——

8”

Plate Width in Inches

7!!' .

0-035 | 0-040 | 0-044

0010 | 0:012
0-020 | 0-023
0056 | 0-063
0-083

3853

oo~

0-190 | 0217 | 0244 | 0271

0-246 | 0-281

0-142 | 0163 | 0-183
0-313

0104 | 0-119 | 0-133

0073

383
oooo

=

0

0-335 | 0-391
0-412 | 0-481

0211
0268

W o8
—-m
o

1-1-1-

s|ayau| u

|ssowndryy “1d

f
i
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FLEMING BROS.
MOMENTS OF INERTIA

OF SINGLE PLATES
About Axis y—y

= =) P o ™
¥+ | 2885 3482 IEST 8238
™~ 6666 G660 o&-=— P
= D - st MYRMm SO m—
o | 8583 8283 2358 3852

gl ot 0000 GO0 BO== =ZAd

£

[*] -

. = ™0 O D PeAOP MWD o

c | o | 8853 B38% 3887 BRE7

= _— 0008 60006 O00—— ——nd

S

o

- = - o~ MO m M

2| o | 5385 38T 338F 9883

2 — co0d 6660 666— ——=d

"

o = @won oW [el=deg=] ROM =—=w0om
in | 8838 2388 RBR8 %83 FEIR I
L CO00 0000 O00O0— === comm
= m-J—.L O on O - ~ - 931“
+ | 5838 2385 4% 38 REE
— S060 6006 05GOS ——=-= ddmm
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MOMENTS OF INERTIA
OF SINGLE PLATES

YESSSY About Axis y—y

i. Plate Width in Inches

g

el 6" |7 |8 |9"[10"]12"
5 |

12 | 2679 | 3126 | 3573 | 4020 4466 | 5359
i13| 2977 | 3473 | 3970 | 4466| 4962 | 5954
12° | 3296 | 3-845| 4395 | 4944 | 5493 | 6592
le] 3637 | 4243 4 5455 | 6061 | 7273
2 | 4000| 4667 | 5333 | 6:000| 6667 | 8:000
20, | 4387 | 5118 | 5849 | e580| 7311 | 8774
21" | 4798 | 5598 | 6397 | 7:197 | 7996 | 9-596
25 | 5234 &10s| 6978 | 7.851 | 8723 | 1047

21 | 5695 | 6645 | 7:594 | 8543 | 9492 | 1139
11'&, 6183 | 7214 | 8244 | 9275 1030 | 1237

2% 6698 | 7:814 | 8931 [ 1005 |11-16 |1340
13!. 7241 | 8448 | 9655 | 1086 (1207|1448

2 | 7812| 9us|i042 (1172 (1302 [1562
2% | 84i3| 9815|112 | 1262 | 1402 |1683

24° | 9044|1055 |12:06 [1357 |1507 |1809
2t | 9705 | 11-32 | 12294 | 1456 |16:18 | 1941

22 | 1040 | 1213 | 1387 |1560 |1733 |2080
243|112 1298 | 1483 | 1669 | 1854 |2225
21 | 1188 |1386 |1584 |1782 |1980 |2376
2% 1267 1479 | 1690 | 1901 |21-12 |2535
3 [1350 |i1575 [1800 |2025 |2250 |27.00
33 |17-16 |2002 (2288 |2575 (2861 |3433
3¢ 2144 |2501 |2858 |32:16 |3573 |4287
3} |2637 |3076 |35:16 3955 |4394 [5273
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MOMENTS OF INERTIA
OF SINGLE PLATES
About Axis y—y ¥ ESSSSYY
Plate Width in Inches E 2
=
147 | 15” [ 16" | 18" |20" | 24" Fe
B
6253 | 6699 | 7:146 | 8039 | 8932 | 1072 |12
6947 | 7-443 | 7-939 | 8932 9924 | 11:91 | 113
7-690 | 8240 | 8789 | 9-888 [ 1099 | 13-18 | 12
8485 | 9091 | 9-698 | 1091 |1212 | 1455 | 118
9333 | 10-00 [10:67 |12:00 |13:33 | 1600 |2
1024 |1097 [11:70 |13:16 |14-62 | 17:55 |25
1120 |11:99 |12:79 |14-39 |1599 | 19:19 |23
1221 |13:08 |1396 |I1570 |17-45 | 20:94 |24
1329 | 1424 [1519 |17-09 |18:98 | 2278 |2%
1443 | 1546 |16-49 |18:55 |20-61 | 2473 |2
1563 |1674 |17-86 |20:10 |22:33 | 2679 |2
1690 | 1810 [19:31 (2172 |24-14 | 2896 |27%
1823 [19:53 2083 (2344 |26-04 | 3125 |2}
19-63 |21-03 [22:44 |2524 [28-04 | 3365 |2
2110 |22-61 |24:12 |27-13 [30-15 | 36:18 |24
22-65 |2426 |25-88 |29-12 |32:35 | 3882 |24
2426 [2599 |27-73 |31:20 |34-66 | 41-59 11
25.96 |27-81 |29-66 |33-37 |37-08 | 44-50 |243
27-72 2970 |3169 |3565 |39:61 | 47-53 11
2957 |31-68 [33-80 [38:02 4225 | 5070 |24%
31-50 3375 [36:00 4050 [45-00 | 5400
4005 |42:91 [4577 |51-49 |57-21 | 6866
5002 |53:59 |57-17 |é4-31 (7146 | 8575 31
61-52 |6592 (7031 [79-10 |87-89 |105-47 |3
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MENSURATION "é v
C

A
Circumference of Circle = Diameter x .,
Diameter of Circle = Circumiference x 3183,
Length of Arc = No. of Degrees x Radius x 017453,

Degrees in an arc of length equal to Radius
= 57-2957795°.  =3+141159265+.

V =Versed sine. C =Half the chord. R =radius,

0 =any ordinate, X =distance of or-dinatefromcentre.
-V RIZXI— (R— Lt

0=V R~ X3 (R—V). R 2V

V-R—VR_C, X-VR—(O+R—V).

Area of Triangle = Base x Half Perp. Height.

Area of Circle ~nR®, where R =radius.

Area of Parabola = Base = § height:.

TRIGONOMETRICAL FORMULAE
Oblique Angle Triangles

Given Requd,] Formulae

asin C
AC.al e C et ia\_
A <

Aab| B slnB--b':"@ "
2,c,B A tanA = _asinC | wsee page 381
b—acosCl for area
| - S
alieA _1_‘-_'.°=_; HRB e oArST,
be ac

a,bclABC

sinC='——
a
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TRIGONOMETRICAL FORMULAE
Oblique Angle Triangles—Contd.

Hyp =V Base* 1 Perp.? ;

Given Areas Formulae
]
1 2
A,B,C,a a®sin Bsin C Z “_».ﬂ
2sin A £ 3 <
A b, c (b ecsin A) <
4
L e — = 2%k
s s(s—a)(s at)t?i- :c) ,,/« :
where § =———— P
[T L]
- Right Angle Triangles b
erp. §: 3 _Perp.,
Sine = e Cosine Hyp.' Tangent e
Collin = S2s . ec ‘__‘HLP-: Cosec =——— HyE,.
Perp. Base Fetp.
Versine _Hyp — Base' Coversine —H—”ﬂ.
Hyp. Hyp.

Base =V Hyp.2—Perp.t;

Perp. =V Hyp.2— Base®.

Given|Requd, Formulae

Aa|Ceble-acota; b=t c-90°—A
sin A

A,b|Cacla=bsinA; c=b cosA; C~90°—A

A,c|C,a,bla=ctanA; b-——c—-: C=90°—A
€os

ab |ACec linA--E: cos c-g;c-v’[{b-q.a](b-—.)]

a,c |AC.bltan .A-:: ca:C-E:b—\’(?+ ).
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TRIGONOMETRICAL RATIOS

|
Angle | Sine |Tangent } n"c:.m { Cosine
05 | 0-0087 | 0-0087 |114-589 | 1-0000 | 895
10 | 00175 | 0-0175 | 57-290 | 09998 | 89-0
1-5 | 00262 | 0-0262 | 38-188 | 09997 | 885
2:0 | 00349 | 0-0349 | 28-636 | 09994 | 880
2:5 | 00436 | 0-0437 | 22-904 | 0-9990 | B75
30 | 00523 | 0-0524 | 19081 | 0-9986 | B7-0
35 | 00610 | 00612 | 16350 | 09981 | 865
40 | 0-0698 | 0-0699 | 14301 | 09976 | 860
4-5 | 0-0785 | 0-0787 | 12706 | 0-9969 | 855
50 | 00872 | 00875 | 11-430 | 0-9962 | 850
55 | 0-0958 | 0-0963 | 10-385 | 09954 | 845
60 | 0:1045 | O-1051 | 95144| 09945 | B4-0
&5 | 01132 ) 01139 | B-7769| 09936 | B35
70 | 0-1219 | 01228 | B8:1443| 09925 | 830
7:5 | 0-1305 | 0-1317 | 7-5958| 09914 | 82:5
B0 | 01392 | 0-1405 | 7-1154| 09903 | 820
85 | D:1478 | 0-1495 66912 | 09890 815
90 | 01564 | 0-1584 63138 0-9877 81-0
95 | 01650 | 0-1673 | 59758| 09863 | 805
100 | 0-1736 | 0-1763 | 56713 0-9848 | 80-0
105 | 01822 | 0-1853 | 5-3955| 09833 | 795
110 | 01908 | 01944 51446 | 09816 790
11-5 | 0-1994 | 0-2035 49152} 09799 | 785
120 | 02079 | 02126 0-9781:| 780
125 | 02164 | 02217 | 45107 09763 | 77-5
130 | 02250 | 02309 | 43315| 09744 | 77-0
13:5 | 02334 | 02401 | 41653| 09724 | 765
140 | 02419 | 02493 | 40108| 09703 | 760
14:5 | 0-2504 | 0-2586 3-8667 | 09681 755
150 | 0-2588 | 0-2679 | 3-7321| 0-9659 | 75-0
Cosine h::.::ﬂ! Tangent| Sine | Angle




FLEMING BROS. 383
TRIGONOMETRICAL RATIOS
Co-
Angle | Sine |Tangent tangent | Cosine
155 | 0-2672 | 0-2773 | 3-6059 | 0-9636 | 745
160 | 0-2756 | 0-2867 | 3-4874 | 09613 | 740
16-5 | 0-2840 | 0-2962 | 3-3759 | 0-9588 | 735
170 | 0-2924 | 0-3057 32709 | 0-9563 730
17-5 | 0-3007 | 0-3153 | 3:1716 | 09537 | 725
18:0 | 0-3090 | 0-3249 30777 | 09511 720
185 | 0-3173 | 0-3346 | 29887 | 09483 | 7I-5
190 | 0-3256 | 0-3443 | 29042 | 0-9455 | 71-0
19-5 [0-3338 | 0-3541 | 28239 | 0-9426 | 705
200 | 0-3420 | 0-3640 | 27475 | 09397 | 700
20-5 | 0-3502 | 0-3739 2:6746 | 0-9367 69:5
21-0 | 0-3584 | 0-3839 | 2-6051 | 0-9336 | 690
21'5 | 0-3665 | 0-3939 2-5386 | 0-9304 685
220 | 0-3746 | 0-4040 | 2:4751 | 0-9272 | 68-0
225 | 0-3827 | 0-4142 | 2:4142 | 0-9239 67-5
23-0 | 0-3907 | 0-4245 2-3559 | 0-9205 670
23:5 | 0-3987 | 04348 | 2:2998 | 09171 665
24-0 | 0-4067 | 0-4452 | 2-2460 | 09135 660
24-5 | 0-4147 | 0-4557 2-1943 | 09100 65:5
250 | 04226 | 0-4663 | 2:1445 | 09063 | 650
255 | 0-4305 | 0-4770 | 2-0965 | 0-9026 | 645
26'0 | 0-4384 | 0-4877 | 2:0503 | 0-8988 | 640
26:5 | 0-4462 | 0-4986 | 2-0057 | 0-8949 635
270 | 0-4540 | 0-5095 1-9626 | 0-8910 | 63-0
27-5 | 0-4617 | 0-5206 19210 | 0-8870 62:5
280 | p-4695 | 0-5317 | 1-8807 | 0-BB29 | 620
285 | 0-4772 | 05430 | |-8418 | 0-8788 | 6I'5
290 | 04848 | 0-5543 | 1-8040 | 0-8746 | 610
295 | 0-4924 | 0-5658 | 17675 | 0-8704 | €0-5
30-0 | 0:5000 | 0-5774 | 17321 | 0-8660 | &0-0
Cosine mf;nt Tangent| Sine Angle




384 FLEMING BROS.
TRIGONOMETRICAL RATIOS
Angle | Sine |Tangent un;:n‘ | Cosine ’
30-5 | 0-5075 | 0-5890 | 16977 | 0-8616 | 595
31-0 | 0-5150 | 0-6009 | 1-6643 | 0-8572 590
31-5 | 0-5225 | 0-6128 | 1-6319 | 0-8526 58-5
32:0 | 0-5299 | 06249 | 1-6003 | 0-8480 | 580
32-5 | 0-5373 | 0-6371 1:5697 | 0-8434 57-5
330 | 0-5446 | 0-6494 | 1-5399 | 0-8387 | 57-0
335 | 0-5519 | 0-6619 | 1-5108 | 0-8339 | 565
340 | 0-5592 | 0-6745 | |-4826 | 0-8290 560
34-5 | 0-5664 | 0-6873 | 1-4550 | 0-824| 55-5
350 | 0-5736 | 0-7002 | 1-4281 | 0-BI92 | 55-0
35-5 | 0-5807 | 0:7133 | 1-4019 | 0:8i41 54-5
360 | 0-5878 | 0-7265 | 1-3764 | 0-8090 | 54-0
36:5 | 05948 | 0-7400 | 1-3514 | 0-8039 53-5
370 | 0-60i8 | 0-7536 | 1-3270 | 0-7986 | 53-0
375 |0 07673 | 1-3032 | 0:7934 | 52-5
380 | 06157 | 0:7813 | 1-2799 | 07880 | 52-0
38:5 |046225| 0-7954 | 1-2572 | 07826 | 51-5
39-0 | 05293 | 0-8098 | 1-2349 | 0-7771 51-0
39-5 | 06361 | 08243 | 1-2131 | 07716 | 50-5
40-0 | 06428 | 0-8391 | 1-1918 | 0:7660 | 500
40:5 | 0-6494 | 0:8541 | 1-1708 | 0-7604 | 495
410 | 0-6561 | 08693 | 1-1504 | 07547 | 490
41:5 | 0-6626 | 08847 | 1-1303 | 0-7490 48-5
420 | 0-6691 | 09004 | 1-1106 | 07431 480
42:5 | 0-6756 | 0:9163 | 1-0913 | 07373 47+5
430 | 0-6820 | 09325 | 1-0724 | 07314 | 47:0
43-5 | 06884 | 0-9490 | 1-0538 | 07254 | 465
44-0 | 0-6947 | 09657 | 1-0355 | 0-7193 460
445 | 07009 | 09827 | 10176 | 07133 | 455
450 | 07071 | 1-0000 | 1-0000 | O-7071 45-0
- Co-
Cosine SrTeant Tangent | Sine Angle




FLEMING BROS. 38

WEIGHTS OF FLAT STEEL SHEETS
with Decimal and Fractional
Equivalents of Gauge Thickness.

Y cel cal8 \ ixlia’y
@ WeE| =8 la| _ wBE -
e AR e
B gl diz| 84 (3] 325 §83(%,
Sl 88| 88| 38 |5| 8F= | zdd |32
ifo3s3 | i1 14-41 |16/ 00625 | s 255
20315 & | 1284 |17jo0sse | Y | 227
30280 | % | 1144 |18100495 | 35 | 202
4/ 02500 4 | 1020 |19j00440 | &% | 180
5 o-msi- 1 9-08 [20/00392 | ¥% 1-60
6/0-1981| %3 | 808 [21/0:0349 o | 142
7101764 4 720 [22/0:03125| ¥ 128
801570 % | 641 [23/002782f &5 | 1-13
9)0-1398| 570 [24/002476 35 | 101
10/0-1250| 1| s10 [25/0-02204 s | 090
|
o3 & 454 |26/ 0:01961| ¥5 0-80
12000991 5 | 404 |27j0-01745) 5 | 071
13/ 00882 % 360 [28/001563| ¥ 064
1400785| % | 320 [29(00139%0 ¢ | 057
15 owni i 2:85 |30/0-01230, ¥% 050

B.G. denotes Birmingham Sheet and Hoop Gauge
which is the customary commercial jlu]l used in
Britain for Steel Sheets, Black or Galvanised, and
which was legalised July 10th 1914,




386 FLEMING BROS.
2 AREAS OF CIRCLES
E
H i
2 0 3 r 3
0 00123 | 00491 | 01104
1| o7es4| 09940 | 1227 I-485
2 3142 3547 3976 | 4430
3| 7069 7670 | 829% | 8946
4 12566 | 13364 | 14:186 | 15033
s| 19635 | 20629 | 21648 | 22691
6 28274 | 29465 | 30680 | 31919
7| 3s4ss | 39871 | 41282 | 42718
8 50265 | 51849 | 53456 | 55088
o| e36l7 | 65397 | e7201 | 9029
10 78540 | 80516 | 82516 | 84541
1| 95033 | 97205 | 99402 | 10162
2 | 11310 | 11547 | 11786 | 12028
13| 13273 | 13530 | 13789 | 14050
14 | 15394 | 15670 | 15948 | 162:30
is| 17671 | 17967 | 18265 | 18566
16 | 20106 | 20422 | 20739 | 21060
17| 2698 | 23033 | 23371 | 23710
18 | 25447 | 25802 | 26159 | 26518
19| 28353 | 28727 | 29104 | 29483
20 | 31416 | 31810 06 | 32605
21| 34636 | 35050 | 35466 | 35884
380-13 | 38446 | 38882 | 39320
23| 41548 | 42000 | 42456 | 42913
24| 45239 | 457:1) | 46186 | 46664
25| 45087 | 49579 | 50074 | 5057
26 | 53093 | 53605 | 54119 | 54635
2| 57256 | 57787 | 5832l | Sessy
28 | si575 | 62126 | 2680 | 63236
29| 66052 | 6623 |-671-96 | 67771
30| 70686 | 71276 | 71869 | 72464
31| 75477 | 76087 | 76699 | 77314
32 | 80425 | 81054 | Blese | &232l
33| 85530 | 8s179 | ses3l | s748s
34 | so792 | 9146l | 92132 | 92806
3s| 96211 | 969:00 | 97591 | 9@284
36 lioi79 |50 10321 10392




FLEMING BROS,

387

1]
AREAS OF CIRCLES g
E
| 5 3 1 p=
z 8 4 8 -
0:1963 0-3068 0-4418 06013 | 0
1:767 2-074 2-405 2761 |
4-909 5412 5940 6492 2
9:621 10-321 11:045 11:793 3
15904 16:800 17721 18:665 4
23-758 24:850 25:967 27:109 5
33-183 34-472 35:785 37122 |6
44:179 45-664 47173 48707 7
56745 58426 60:132 61-862 |8
70-882 72:760 T4-662 76:589 9
865 88:664 90763 92:886 |10
103-87 10614 10843 11075 1
122:72 125:19 127-68 130419 |12
14314 145-80 14849 151:20 - 13
16513 167:99 170-87 17378 |14
188:69 191-75 194:83 197:93 s
21382 217-08 220-35 22365 16
240-53 243-98 247-45 250-95 17
268:80 27245 276:12 27981 |is
29865 302:49 30635 31024 19
33006 334-10 33816 34225 |20
363-05 367-28 37154 37583 21
39761 402: 406-49 41097 (22
43374 438:36 44301 447-69 23
47144 476:26 481:11 48598 [24
51071 51572 52077 52584 25
55].55 556:76 562:00 56727 (26
593:96 599.37 604-81 61027 27
637-94 643-55 64918 654-84 [28
68349 689-30 69513 700-98 29
730-62 736:62 742:64 74869 |30
77931 78551 791-73 797-98 31
829-58 835-97 842:39 84883 (32
8814 888-00 894-62 90126 33
93482 94161 948-42 95525 (34
989-80 996-78 | 1003:8 10108 35
10463 1053-5 1060-7 10680 136




388 FLEMING BROS.
L
g AREAS OF CIRCLES
o
E
= :
a| O ‘ i | & 3
37 10752 | 10825 | 10898 | 10971
38| 11341 11416 1149-] 11566
39 1194-6 1202-3 1210 12177
40| 12566 1264-5 12724 1280-3
41 13203 | 13283 | 13364 | 13445
42 13854 1393-7 1402-0 1410-3
43 14522 | 14607 | 14691 | 14776
1520-5 15292 15379 15466
45 15904 | 15993 | 16082 | 1617:0
46] 16619 1670-9 1680-0 1689-1
47 17349 | (7442 | 17535 | 17622
18096 1819-0 18285 18379
49 18857 | 18954 | 19050 | 9147
19635 1973-3 1983-2 1993-1
51 20428 | 20528 | 20629 | 20730
21237 :

3172 | 31296 | 31420 | 31545
nI70 6 | 1422 | 3548
3183 | 33311 | 33439 | 33867




FLEMING BROS. 1389
e
AREAS OF CIRCLES | &
o
L 5 3 L rfas
2 8 4 8 (]
1104:5 NAE:] 11192 11267 |37
11642 717 1179-3 1186-9 38
1225-4 12332 1241-0 12488 |39
12882 1296-2 1304-2 13122 40
1352:7 13608 13690 13772 |41
14186 1427-0 14354 1443-8 Ly
1486:2 14947 1503-3 1511-9 143
1555-3 1564-0 1572-8 1581-6 44
16260 16349 16439 16529 |45
1698-2 17074 17165 \W725-7 46
17721 1781-4 17908 1800 | 47
18475 1857-0 18665 1876:1 48
1924-4 1934-2 19439 119537 |49
2003-0 2012-9 2022:8 20328 50
2083-1 20932 21033 21135 |51
21648 2175-1 21854 21958 52
2248-0 2258-5 2269-1 2279-6 |53
23328 23435 2354-3 23650 54
24192 2430-1 24411 2452-0 |55
2507-2 1518-3 25294 2540-6 56
25967 26080 26194 2630-7 |57
2687-8 2699-3 27109 2722-4 58
2780-5 2792:2 28039 28157 |59
18748 28866 2898:6 2910-5 &0
29706 29827 2994-8 3006-9 |61
3068-0 3080-3 3092:6 3104-9 62
31669 31794 3191-9 32044 |63
3267-5 3280-1 32928 33056 64
33696 3382-4 3395-3 34082 |65
34732 3486-3 3499-4 35125
3578-5 35917 36050 36183 |67
3685-3 36987 37122 3725-7 68
3793-7 3807-3 3821+ 38347 |69
3903-6 3917-5 3931-4 3945-3 70
40152 4029-2 4043-3 40574 |71
41282 4142-5 41568 4171-1 72




390 FLEMING BROS.
FRACTIONS OF A FOOT
Vulgarand § 2 |Vulgarand E 8 |Vulgarand E H]
Decimal | =5 | Decimal |55 | Decimal | =5
Fractions | 2 £ | Fractions | Z £ | Fractions | 25
ofaFoot | 3c | ofaFoot | 5c |ofaFoot | 5e

w w w
0052 | ¢ | 3317187 | 27y | |-3385 | Ay
0104 | 2 R 13134375 | 43
o 01562 ¥ 1823 | 2 3490 | 44
0208 | % |%-1875 |2 3542 | 43
0260 | 1927 | 244 | 2335937 3-,
(v B i!'g;?z | 3698 | 43
i % 3 :
oo | T4 30e | 21 | ¢ 3750 | 4*
gl o | 2| 2| [ | o
s - 0 41
o os7a | i | P20 | 2 | 8239062 | 4
35 0625 | 2 292 |2 3958 | 42
0677 | 31 | 333437 241 4010 | 41
0729 il 2396 | 27 | 33[-40625
< |o7812| 4% 2448 | 2{} 4115 ﬁg
0833 | | } 2500 | 3 4167 | 5
0885 | I 2552 | 34 | 23{42187
o5 09375 | 1} 2604 :;: <3 |3
0990 | I | 33|-26562] 3 4323 |55
L 1042 li,.' -2708 3?.' 754375 | 5
w5 (10937 | | 2760 | 3 4427 s,*b.
1146 l&l 528125 asv 4479 i!'.
-1198 | 1 2865 | 37y | 23145312
£ [-1250 | 1% 2917 | 34 4583 | 51
1302 | 1% | 4529687 | 3 4635 | S
-1354 Ih 3021 | 3§ |18|-46875 s!
w5 |-14062 | | 3073 |3 -4740 | 544
-1458 |12 |4%[-3125 | 3 4792 | 52
s 1510 | Ui 3177 | 34k | 31148437 | 54
+¥ [-15625 | 13 -3229 | 3 4896 | 5
615 | 13s | 3332812 348 |, |4948 | 5
1667 | 2 3333 |4 | 45000 | &
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FLEMING BROS.

FRACTIONS OF A FOOT

391

] 8
Vulgarand | £ & | Vulgarand g 8 |VYulgarand| £ &
Decimal | 5G| Decimal | =S5 | Decimal | =5
Fractions | 2.5 | Fractions | 2 € | Fractions E =
ofaFoot | 2= | ofa Foot | 2= | ofa Foot EA
w w* w
5052 | 64y | £21-67187 | By -8385 | 10,
5104 |65 | ““l6771 | 8y |22l-84375 wil‘
38 151562 | 67 6823 | B ‘8490 |10+
5208 | 6% |33|-6875 | 81 ‘8542 | 103
5260 | 6y 6927 | 84 | £2(-85937 | 104,
3% 53125 | 62 6979 | 83 8646 10§
5365 | 64y | 481.70312| By *8698 | 10+
5417 | 6% 7083 | 8% | }|-8750 |10
B2 54687 | 64 7135 | By 8802 |1
-
** |-5521 s! 23171875 gj 8854 |10
5573 | 64} 7240 i | §3-89062 |
s |"5625 7292 | 83 8958 ||
5677 | 643 | §1/-73437 | 8t} 9010 ||
5729 | 6% 7396 ah 45190625 | 10
2557812 | 64 7448 | 84§ 9115 | 104§
5833 | 7 27500 | 9 9167 (11
-5885 | 7+ 7552 | 94 | 95|92187 | 1194,
45 |-59375 | 7% 7604 | 9% 9271 [ 113
5990 | 7 | $%(-76562| 94 9323 | |I4%
o 6042 | 74 7708 | 9% |4§41-9375 |11
(60937 [ 7% | | |-7760 | 9 9427 | |14
6146 | 74 | 3578125 93 | 19479 |113
6198 | 7 7865 | 94 | 5%[-95312 | 1145
§ |-6250 | 72 7917 | 91 9583 |11
6302 | 78 | §3179687 | o | | 19635 |11
6354 | 78 8021 | 9: | 335|-96875 tii*
| 74 | 1,]8073 | 9% | |o740” |11
-6458 71 T6|-8125 | 9 9792 | 112
2 |6510 | 713 8177 | 941 | 82/-98437 | 1143
Sijeseas| 72" [ lm2os | s ‘ i i
6615 | 74§ | 81/-82812 9948 | |14
6667 | 8 1-8333 |10 1.11-0000 | 12




392

FLEMING BROS.

CONVERSION TABLES
Equivalents of Feet in Metres

Fe. i 0 A | 7 | 3 -4
0 03048 | -06096 09144 12192
I +30480 | -33528 | 36576 | -39624 | -42672
2 60960 | -64008 | 67056 | 70104 | -73152
3 ‘91440 | -94488 | -97536 | 1-00584 | 1-03632
4 | 1:21920 | 1-24968 | 1-28016 | 131064 | 1-34112
5 1:52400 | 1-55448 | 1-58496 | 1-61544 | 1-64592
6 | 1-82880 | 1-85928 | 188976 | 1-92024 | 1-95072
7 | 2413360 | 216408 | 2-19456 | 222504 | 2-25552
8 | 2-43840 | 2-46888 | 2-49936 | 2:52984 | 2-56033
9 | 274321 | 2-77369 | 280417 | 2-83465 | 286513
10 3-04801 | 3-07849 | 3-10897 | 3-13945 | 3-16993
Fe, 5 6 7 8 9
0 15240 | -1 21336 | 24384 | 27432
| 45720 | -48768 | 51816 | -5 57912
2 76200 | -79248 | -B2296 | ‘85344 | -BBI92
3 106680 | 1-09728 | 112776 | 1-15824 | 118872
4 1-37160 | 1-40208 | |-43256 | |-46304 | 1-49352
5 | 167640 | 1-70688 | 1-73736 | |-76784 | 1-79832
6 | 198120 | 2-01168 | 204216 | 2-07264 | 2:10312
7 | 228600 | 2-:31648 | 234696 | 2-37744 | 240792
8 | 2-59081 | 2-62129 | 2-65177 | 2-68225 | 2-71273
9 | 289561 | 2-92609 | 2/95657 | 2-98705 | 3-01753
10 | 3-20041 | 3-23089 | 3-26137 | 3-29185 | 3-
British Units Metrical Equivalents
| inch 2540 millimetres
I inch 2:540 centimetres
: llm:h 80254 metre
oot -3048 metre
| yard 0-9144 metre
| mile 1609:344 metres

1-6093 kilometres




FLEMING BROS. 393

CONVERSION TABLES
Equivalents of Metres in Feet

Mers.| 0 il 2 3 -4

0 03281 | 0-6562 | 09843 | 13123
| | 32808 38089 | 39370 | 42651 | 4:5932
2 | 65617 | 68898 | 72178 | 7-5459 | 78740
3 9:8425 | 10:1706 | 10-4987 | 10-8268 | | 1-1548-
4 131233 | 13-4514 | 137795 | 14-1076 | 14-4357
5 | 164042 | 167323 | 17-0603 | 17-3884 | 17.7185
& | 19-6850 | 20-0131 | 20-3412 | 20-6693 | 20-9973
7 | 229658 | 232939 | 23-6220 | 23.9501 | 24-2782
8 | 262467 | 26:5748 | 26-9028 | 27-2309 | 27-5590
9 | 295275 | 298556 | 30-1837 | 305118 | 30-8398
10 | 32:8083 | 33-1364 | 33-4645 | 33.7925 | 34-1206

Mers. -5 6 7 -8 9

0 1'6404 | 19685 | 22966 | 26247 | 29528
{ 49213 | 52493 | 5:5774 | 59055 | 62336
2 8:2021 | 85302 | B8:8583{ 9:1863 | 9:5144
3 11:4829 | 11:B110 | 12:1391 | 12:4672 | 12:7953
4 | 147638 | 15:0918 | 15-4199 | 15:7480 | 16-0761
5 | 180446 | 18:3727 | 18-7008 | 19-0288 | 19-3569
6 | 21-3254 | 21-6535 | 21-9816 | 22-3097 | 22-6378
7 | 24-6063 | 24-9343 | 25-2624 | 25-5905 | 25-9186
8 | 27-8871 | 28-2152 | 28-5433 | 288713 | 29-1994
9 | 31-1679 | 31-4960 | 31-824] | 32-1522 | 32-4803
10 | 34-4487 | 34-7768 | 35:1049 | 35 4330 | 357612
Metrical Unics British Equivalents

I millimetre - 003937 inch

| centimetre - 03937

| metre ~  39:37008 inches

oy = 328084 feet

1 . = |-09361 yards

| kilometre ~ 3280-84 feet

] s = 09361 yards

I " = 0621369 mile




394 FLEMING BROS.

CONVERSION TABLES
Equivalents of Pounds in Kilogrammes

Lbs. 0 i 2 -3 -4

408233 | 412769 | 417305 | 421841 | 426377
453593 | 4.58129 | 4-62664 | 4-67200 | 471736

COVENNUAWN =0
»
b
~
o
o
»~
w
w
w
=]
(]
w
g
)
g
)
by
0
3

5]

'_
o
“
n
o~
4
@

68039 ?‘15!5 77111 | -Bl647 | -B6183
1-13398 | 117934 | 122470 | 1-27006 | 1-31542
1-58757 | 1463293 | 1-67829 | |-72365 | 1-76901
2:04117 | 208653 | 2-13189 | 2-17724 | 2:22260

g i 2-67620
2-94835 | 2-99371 | 3-03907 | 3-08443 | 3-12979
3-40194 | 3-44730 | 3-49266 | 3-53802 | 3-58338
3-35554 3-90090 3‘94626 399162 | 403697

4?62?1 -80808 43534 4-89880 | 4-94416

CVDHNG U AWN—O
M
r'S
3
b
o

- »
3
=
b
D2
o
s
@
W
o
g
=

British Units Metrical Equivalents

| grain  =64-79895 milligrammes
Fivs = &-479895 centigrammes
I W = 0-06479895 gramme

| cunce =28-34954 grammes
0-02834954 kilogramme

lpound = 0-45359265 kilogramme
| ewe. = 0-50802377 quintal or 50-80 kilos
| ton = |-01604754 tonnes or 1016 kilos




FLEMING BROS.

395

CONVERSION TABLES
Equivalents of Kilogrammes in Pounds

Kgs.| -0 G & < R

0 2205 | -4409 | -6514 | 8818
1 22046 | 2-425) | 26455 | 28660 | 3

2 | 44092 | 46297 | 48502 | 50706 | 52911
3 | 66139| 68343 | 70548 | 72752 | 7.4957
4 | 88185 | 90389 | 92594 | 94799 | 97003
5 [ 11-0231 | 11:2436 | 114640 | 11-6845 | 11:9050
6 | 132277 | 134482 | 136687 | 13-889] | 14-1096
7 | 154323 | 15-6528 | 158733 | 16:0937 | 16-3142
8 | 17-6370 | 17-8574 | 180779 | 18-2984 | 18-5188
9 | 19:8416 | 20-062] | 202825 | 20-5030 | 20-7234
10 [22:0462 | 22:2667 | 22:4871 | 227076 | 22:9281
Kgs.| 5 6 7 8 9

0 | 11023 | 1-3228 | 15432 | 17637 | 1-9842
I | 33069 | 35274 | 37479 | 3-9683 | 41888
2 55116 | 57320 | 59525 | 61729 | 63934
3 | 77162 | 7-9366 | B:1571 | 83776 | 85980
4 | 99208 | 10-1413 | 10-3617 | 10-5822 | 10-8026
5 | 121254 | 12:3459 | 12:5663 | 127868 | 13-0073
6 | 14:3300 | 14-5505 | 147710 | 149914 | 152119
7 | 16:5347 | 167551 | 16:9756 | 17-1960 | 17:4165
8 | 18739318 19-1802 | 19-4007 | 19-6211
9 |20-9439 | 21-1644 | 21-3848 | 21-6053 | 21-8258
10 123:1485 | 23-3690 | 23-5894 | 23-8099 | 240304

Metrical Units

I milligramme
| centigramme
| grammae

| ﬁl’lmmt

1

I kilogramme
| quintal
I tonne

British Equivalents

= 0-01543235 grain
= 01543235 grain
= |5:43235 grains
=~ 0:0352739 ounce
llogramme =35:27394 ounces

220462125 pounds
1:96841 cwes
0-98420591 ton or 22046 Ibs,

= i
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FLEMING BROS.

TABLE SHEWING LBS.

expressed in Decimals of a Ton
Lbs. ‘ Teon Lbs. Ten Lbs. Ten
. 003125 133 059375 259 115625
14 |-00625 | 140 |-0625 | 266 | -11875
21 | -009375| 147 | 0ese2s| 273 | -121875
28 | 0125 | 154 | -06875 | 280 | -125
35 | -015625| 161 | -071875| 287 | -128125
42 | 01875 | 168 | 075 | 294 | -13125
49 | 021875| 175 | -078125| 301 | -134375
s6 |-025 | 182 |.08125 | 308 | 1375
63 |-028125| 189 | .084375| 315 | -140625
70 | 03125 | 196 | 0875 | 322 | -14375
77 | 034375| 203 | -090625| 329 | -14e875
B4 | 0375 | 210 |-09375 | 336 | -15
91 | -040625| 217 | -096875| 343 | -153125
98 | 04375 | 224 | -1 350 | -15625
105 | -046875| 231 |-103125| 357 | 159375
12 | 05 238 | 10625 | 364 | 1625
119 | -053125| 245 |-109375| 371 | -165625
126 | 05625 | 252 | -1125 | 378 | -16875
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TABLE SHEWING LBS.
expressed in Decimals of a Ton
Lbs. Ton Lbs. Ton Lbs. Ton
385 | -171875| 511 | 228125| 637 | -284375
392 | 175 S18 | 23125 | 644 | 2875
399 | -178125 _5-25_-} 234375 | es1 | 290625
406 |-18125 | 532 [-2375 | es8 | 29375
413 | -1e4375| s39 | 240625 ees | 296875

420 |-1875 | 546 | 24375 | €72 | 3
427 | 190625| 553 | -246875| €79 | -303125
434 | -19375 | 560 | 25 686 | -30625
441 | -196875| 567 | 253125| 693 | 309375
“8 | 2 574 | 25625 | 700 | 3125
455 | 203125| s8I | -259375| 707 | -315625
462 | 20625 | ses | 2625 | 714 | -31875
469 | -209375| 595 | 265625| 721 | -321875
476 | 2125 | 602 | 26875 | 728 | 325
483 | 215625| 609 | 271875 735 | 328125
490 | 21875 | 616 | 275 742 | 33125
457 | -221875| €23 | 278125 749 | 334375
504 | 225 630 | 28125 | 756 | 3375

_/;
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TABLE SHEWING LBS.

expressed in Decimals of a Ton.

Lbs. Ton Lbs. Ton Lbs. Ton
763 | 340625| 889 | -396875 | 1015 | 453125
770 | 34375 | 896 | -4 1022 | 45625
777 | -346875| 903 | -403125| 1029 | -459375
784 | 35 910 | -40625 | 1036 | -4625
791 | -353125| 917 | -409375| 1043 | -465625
798 | 35625 | 924 | -4125 | 1050 | -46875
gos | -359375| 931 | 41562 | 1057 | -471875
BI2 | 3625 | 938 | -41875 | 1064 | -475

819 | -365625| 945 | -421875| 1071 | -478125
826 | 36875 | 952 | 425 | 1078 | -48125
833 | 371875| 959 | -428125| 1085 | -484375
g0 | 375 | 966 | 43125 | 1092 | -4875
847 | -378125| 973 | -434375| 1099 | -490625
854 | 38125 4375 | 1106 | 49375
86l | -384375| 987 | -440625| 1113 | -496875
ges | 3875 | 994 | 44375 | 1120 | 5

875 | 390625 1001 | -446875| 1127 | 503125
882 | -39375 | 1008 | -45 1134 | ‘50625
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399

TABLE SHEWING LBS.
expressed in Decimals of a Ton

Lbs. Ton Lbs. Ton Lbs. Ton
1141 | 509375 | 1267 | -565625| 1393 | -621875
1148 | 5125 | 1274 | 56875 | 1400 | -625
1155 | 515625 | 1281 | -571875| 1407 | ‘628125
1162 | 51875 | 1288 | 575 | 1414 | -63125
1169 | 521875 | 1295 | -578125| 1421 | -634375
1176 | 525 | 1302 | 58125 | 1428 | -6375
1183 | -528125| 1309 | 584375 | 1435 | -640625
1190 | 53125 | 1316 | 5875 | 1442 | -64375
1197 | 534375 | 1323 | 590625 | 1449 | -646875
1204 | 5375 | 1330 | -59375 | 1456 | -65
1211 | 540625 | 1337 | 596875 | 1463 | -653125
1218 | 54375 | 1344 | -6 1470 | -65625
1225 | 546875 | 1351 | -603125| 1477 | -659375
1232 | 55 1358 | -60625 | 1484 | -6625
1239 | -553125 | 1365 | 609375 | 1491 | -ees62s
1246 | -55625 | 1372 | 6125 | 1498 | -66875
1253 | 559375 | 1379 | -615625| 1505 | -671875
1260 | -s625 | 1386 | -61875 | 1512 | -675
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TABLE SHEWING LBS.

expressed in Decimals of a Ton

Lbs. Ton Lbs. Ton Lbs. Ton
1519 | 678125 1645 | 734375 | 1771 | 790625
1526 | -68125 | 1652 | 7375 | 1778 | 79375
1533 | 684375 1659 | 740625 | 1785 | 796875
1540 | 6875 | 1666 | 74375 | 1792 | 8
1547 | -690625| 1673 | 746875 | 1799 | -803125
1554 | 69375 | 1680 | 75 1806 | ‘80625
1561 | -696875| 1e87 | 753125 | 1813 | 809375
1568 | 7 1694 | 75625 | 1820 | -B125
1575 | 703125 1701 | 759375 | 1827 | 815625
1582 | 70625 | 1708 | 7625 | 1834 | -B1875
1589 | 709375| 1715 | 765625 | 1841 | -B21875
159 | 7125 | 1722 | 7e875 | is48 | -825
1603 | 715625| 1729 | 771875 | 1855 | 828125
1610 | 71875 | 1736 | 775 | 1862 | 83125
1617 | -721875| 1743 | 778125 | 1869 | -834375
1624 | 725 | 1750 | 7e125 | (876 | -8375
1631 | 728125| 1757 | 784375 | 1883 | -840625
1638 | 73175 | 1764 | 7875 | 1890 | 84375
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TABLE SHEWING LBS.
expressed in Decimals of a Ton
Lbs. Teon Lbs. Ton Lbs. Ton
1897 | 846875 | 2023 | 903125 2149 | 959375
1904 | 85 2030 | 90625 | 2156 | 9625
1911 | -8s3125| 2037 | 909375 2163 | 965625
1918 | 85625 | 2044 | 9125 | 2170 | 96875
1925 | -859375| 2051 | -915625| 2177 | -971875|
1932 | @65 | 2058 | 91875 | 2184 | 975
1939 | -865625| 2065 | -921875| 2191 | -978125
1946 | 86875 | 2072 | 925 | 2198 | 98125
“1953 | 871875| 2079 | -928125| 2205 | ‘984375

1960 | 875 | 2086 | -93125 | 2212 | ‘9875
1967 | -878125| 2093 | 934375 2219 | ‘s90e25
1974 | 88125 | 2100 | 9375 | 2226 | -99375
1981 | -884375| 2107 | -940625| 2233 | -996875
1988 | 8875 | 2114 | 94375 | 2240 | I-
1995 | -890625| 2121 | 946875
2002 | 89375 | 2128 | 95
2009 | 896875 | 2135 | 953125
2016 | 9 2142 | 95625

= 3
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CONVERSION TABLE

Tons into Pounds

Lbs. |Tons| Lbs.

Tens

Lbs.

2,240 | 26 | 58,240

6,720 | 28 | 62,720
8,960 | 29 | 64,960
11,200 | 30 | 67,200

114,240
| 16,480
118,720
120,960
123,200

125,440
127,680
129,920
132,160
134,400

136,640
138,880
141,120
143,360
145,600
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 Extracts from B.S.S. No. 449, 1937
Floors and Wind

Type of Floor

Ibs. per sq. ft. of
floor area, exclud-
ing allowance for

Rooms used for domestic pur-
poses, hotel bedrooms, hospi-
tal rooms and wards - -
Offices, floors above entrance
floor - - - - -
Offices, entrance floor and
floors below entrance floor -
Churches, schools, reading
rooms, art galleries and simi-
lar uses wlhas wi gty tux
Retall-shops and garages for
cars of not more than 2 tons
deadweight - - - -
Assembly halls, drill halls,
dance halls, gymnasia, light
workshops, public spaces in
hotels and hospitals, staircases
and landings, theatres, cine-
mas, restaurants and grand-
stands - - . - .
Warehouses, book and sta-
tionery stores and similar pre-
mises, together with garages
for motor vehicles exceed-
ing 2 tons deadweight - -

rtitions,
ee Note*
Beams, Pillars,
Piers, Walls ;::g:
& Foundations
40 50
50 80
80 80
70 80
80 80
100 100

Actual load to be
calculated but not
less than 200

* Forall floors in which partitions are Intended but
not located on the plans, a uniformly distri buted
load of not less than 20 Ibs. per sq. ft. of floor area
shall be provided for as an allowance to cover

partitions,

.
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showing superimposed Loads for
Loads for R:ofs

covered area
Roofs
Beams, Pillars,

Flat roofs and roofs inclined
at an angle with the hori-

zontal of not more than 20° 30 50

Ibs. per sq. ft. of

Plers, Walls | Roof
& Foundations _S_ll_b‘

On roofs inclined at an angle with the horizontal
of more than 20° a2 minimum superimposed load
(deemed to include the wind load) of 15 Ibs. per
sq. ft. of surface shall be assumed acting normal
to the surface, inwards on the windward side,
and 10 Ibs. per sq. ft. of surface acting outwards
on the leeward side, provided that this require-
ment shall apply only in the design of the roof
structure. ?\e stresses resulting from wind
pressure shall be considered separately with or
without suction.

The design shall allow for a wind pressure in
any horizontal direction of not less than 15 Ib.
per sq.ft. of the upper two thirds of the vertical
projection of the surface of such bulldin?:. with
an additional pressure of 10 Ib. per sq. ft. upon
all projections above the general roof Iwer:r
ridge. On the sea coast and in similarly ex-
prn:d situations a further provision shall be
made.

I the vertical projection of a building is less
than twice its width, wind pressure may be
neglected, provided that the building is ade-
quately stifiened by floors and walls.
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Extract from Codes of Practice
Loads for Floors

fealt M:: l.oad‘
T in Ibs. i
ype of Floor fe. widr.l: on
per Iab
AL fains ac
floorboards
Private dwellings of not
I'] more than two storeys - 30 240
Rooms in private dwellings
of more than two storeys,
including flats, hospital
rooms and wards, bed-
Il | rooms and private sitting- 40 320
rooms in hotels and tene-
ment houses and similar
occupancies - - -
il | Rooms used as offices - 50 400
Classrooms in schools and
v coila;es. m!nimum for light 60 480
Banking halls and offices
V | where the public may con- 70 560
e sk
Retall shops: places of as-
sembly with fixed seating,
l.e. churches and chapels:
restaurants: garages for
vehicles not exceeding 2}
Vi | tons gross weight (private 80 640

cars, light vans, etc.), circu-
lation space in machinery
halls, power stations, pump-
Iing stations, etc., where not
occupled by phn: or equlp-
ment -

Fixed Seating implies that thelr removal and the
use of space for other purposes are improbable.
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Committee showing superimposed
uniformly distributed

Load "I‘:;_m‘d.

in Ibs. ft. widthon
pn'rt slabs or

59 't lficorboards

Type of Floor

Places of assembly without
fixed seating (public rooms
in hotels, dance halls, etc.),
minimum for filing or re- 100 800
cord rooms in offices: light
workshops generally, in-
cluding light machinery -

Vil

Vil “l':'JIJ: to take all types of 100 t

tWorst combination of
actual wheel loads, or if the
slab is capable of efiective
lateral distribution of load,
15 » maximum wheel load,
but not less than 2,000 Ibs,
considered to be distri-
buted over a floor area
2’ 6" square.

Light storage space in com-
IX | mercial and industrial bulld-] 150 —
ings, medium workshops -

Minimum for warehouse
and general storage space
In commercial and indus-
X | trial buildings, heavy work- 200 —
shops. The loads imposed
by heavy plant and
machinery should be de-
termined and allowed for

*Minimum load for slabs becomes o tive at
spans of less than 8 ft. Minimum r beams
becomes operative on areas less than 64 sq. fr.
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RIDIGE ROOF

ROOF TRUSSES, spaced 15’ 0" apart,
carry Corrugated Steel, Asbestos,

.S.S.

Rafter Sections in Bold Type in Brackets have
from Purlins. Alternative weights including

Note.—Heavy lines in- Weights given include
dicate Struts, Light  Bolts, Gussetsand Pur-
Lines, Ties lin Cleats:

Rafter 3 x2ixiL
after 2 x2Lix 3L

Main Tie 2 x2 x3L

Up to 15° 0" span King Tie 2 x2 xiL

(Weight 2 cwts.)
Weight 1§ ewes.

-

Rafter 3 x24=3L)
/% after 2§ x2 =iL
< ;‘Ialn Tie 2 x2 =3iL
, truts 2 x2 =3L
Up to 20° 0" span King Tie 2 42 xit

(Weight 21 cwts.)
Weight 2} cwrs.

. Rafter  3jx2j riL)
A i 7 2 X2t it
< P Is“hln Tie % * % * 4L
0 truts ®2 x3L
S 2y dptn QueenTie 2 x2 xiL

Weight 3 ts.
{Vll‘h‘t 33 ci\:: )
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TRUSSES : Scantlings and Weights

having rise of |/sth span, designed to
or A.P.M. Sheeting on Steel Purlins,
Loading.

been designed for Flexural Stresses due to B,M,
these Sections are also given in Bold Type.

Rafter 3Lx2hx 3L)
after 2ix2 L
‘ﬂ‘ T~ ls"lain Tie 1} rli: il.
Up to 30' 0" truts 2 x2 x %L
K g Queen Tie 2 %2 » 3L
(Weight 41 cwts.)
Weight 4} cwis.
Rafter IE=3 x&L)
after 3 x3 3L
PR N TR B
Struts 2 x2 = gL
Up to 35° 0" span  Queen Tie 2 %2 x L

For trusses of 40’ 0" span
in this design weight
(Weight 53 cwts.) =61 cwts. using these

Weight 5% cwts. scantlings (heavy rafter).
Rafeer  3px3}x AL
fter x
Side Main Tie 1-} 2 *
> ntre ,, ., L
Up to 40' 0" span  Serues 2:-:2:3L
Ties 2 x2 x

(Weight 8 cwts.)
Weight 74 ewts.
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RIDGE ROOF TRUSSES:

Note.—Heavy lines in-  Weights given include
dicate Slmu Light  Bolts, Gussetsand Pur-
Lines, Ties lin Cleats
Rafter =) x f;ll:)
»

after 3 =

T Side Main Tie 3 =2 = iL
Up to 45" 0" span  Centre ,, , 2 %2 x 1-L
*2
x2

Struts 2 *
svw.ight 9 cwts.) Ties 2 x iL
‘eight 8F cwts.
(Rafter 4 x3 xf&L)
Rafter =3 x 1L
(S:id'- Main Tie g r; % ll:
’ entre ,, ,, ® x
Hp'tn'S0" 0" 4pen Main Strue 23 x2%x 1L
Short Struts 2 =2 = 3L
(Welght 105 cwts.) Queen Tie 2§x2 = iL
Weight 9§ cwts. Ties 2 x2 % L
Rafter 4 ® 4 % L)
7T frer 3 xfHL
/ g:hhain‘nt gixZ}x II:
= Ty nere . x2 x
AR Main Struts zi »2x 3L
Short Struts 2 =2 x 4L
(Weight 12} cwts.) Queen Tie 2§x2 x iL
Weight | l§ cwes. Ties 2 x2 x 3L
- (Rafter I.f.'l 3 x 3Ls)
NE Rafter L
‘S:Ide Main Tie ;i % 2{ x‘]l;rl_
" entre ,, = 3L
Up to 600" span Main Seruts 3 x 3 * rL
Short Struts 2 x2 x 3L
(Weight 14 cwts.) Queen Tie 2}x 2 x 3L
Weight I3 cwts, Ties 2'x2'% 3L
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Scantlings and Weights (contd.)

Rafter 2]3 %2 x=}ls)
ter 33=3 =L
‘ﬁm St T 2 2*“{“'
Centre ,, ., 2% x il.
Up to 65’ 07 span Main Struc 3 x3
Short Struts 2 %2 = l.
Queen Tle 23x2 = 3L
Ties 2 x2 x 3L

: 4

(Weight 18] cwts.)
Weight |5% cwts,

Note.—Scantlings and arrangement for 70° 0° span
similar to above, but weight increased | cwts.

Rafter  2/3} x 23 x iLs)

after - 224%x2 xils
Afffl _E D SIda Main :%ﬁ :§ x I.]::

Centre ,, ®
Up to 75’ 0" span Maln Strut x 3L
hort Struts 1t = 3L
een Tie x3L
ies =3L

(Weight 21 cwts.)
Welght |9 ewts.

Rafter 23 %3 % 1“)

after 23 x2 xils
i, Hl'ntrse it 3 % xil!:l
ain Struts x3 x
Upeo m r"‘" Short Struts 2§ x2 x 3L
Queen Tie 3 x2x iL
Ties 2 %2
(Weight 23] cwts.)
Weight 22§ cwts.

Note.—Above 80 0" span to be specially designed.
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NORTH LIGHT ROOF

TRUSSES spaced 15° 0° apart,
having Sheeted Slope at 21° 48" and
Glazed Slope at 55° designed to car
Corrugated Sheets (Asbestos, A.P.M.
or Steel) and 1" thick glass with
Tee Astragals. B.S.S. Loading.

Weights given include Bolts, Gussets and Purlin

02T 5 844" leats
=7\ (Lefe Rafeer 3 x2%x3iL)
B A, Left Rafter 2 x2 x3iL
N VN RightRafcer 2 x2 x3iL
T — s 2 x2 x3L
Up to 15° 0" span Bar I-1 2 x2 x3iL
(Weight 2 cwts.) w 2-3  2x2 L
Weight 1§ cwts,
6" 7' 78" (Left Raftor 3 x3 xiL
: " * eft Rafter 2 x2 x L)
™ Right Rafter 23=2fxiL
74/ \ MainTie 2 x2 x3iL
~ 3N/ s Bar 1-2 2 x2 xiL
3 e g w a=3. .3 x2 %3l
Up to 20° 07 span o 34 2 x2 xiL
(Weight 3 cwts.) w 5 2 x2T'xil
Weight 2§ cwts.
21" 045" 9 67" (Left Rafter 3;:3 x3iL)
; Left Rafter 2% = =3l
4 'I;uhbTanr ; % x 3L
=7 N\ ain Tie %2 =1L
3 Bar 12 2 x2 xil
n -3 Wx=xIL
Up to 25° 0" span o Rl BT e AL
w 5 03 x2ix3L

(Weight 3] cwts.) *Dimensions given are
Weight 3§ cwrs. rafter lengths.
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TRUSSES : Scantlings and Weights

25" 2% 11" 5%" (Left Rafter 3
Left Rafter

Right Rafter

Main Tie

n Bar

4 "
ﬂ"f 3 5 L -
Up to 30° 0" span "

5
ight 5% cwts, n B
SRRie S covey ot

*3 x
Zi-

L)
--qu-q-

%

NNHHNMHMH

W KW K X

Mty

* % %

!'f"l-l-l-l_f-l-l"'l-c

B b ar D R D
L
HEXX XK

*29¢ £a” r 4a" (Left Rafter 4
1% 13 4 L-{t Rafter 3
Right Rafter 2

Main Tie 2
2

2

2

Bar 1-2
A TNE 23

7 7 "
T\ N/ SN e\ w 34 -
Up to 35’ 0° Span i s-en-i‘.

rrrererrr

~Lh

(Weight 7% cwts.) w -8 2
Weight 7 cwts,

*33' 71" 15° 3§" (Left Rafter
Left Rafter
Right Rafter
Main Tie

Up to 40° 0" span

(Weight 9% ewts.) .'. 8-9 N
Welght 8} cwts, w 9-10 li x 2 %

-

-
L o e e
“ S

X X XK XXMM X

Lot
-
XX N MM MXXNX

L L ol B ot B B et e
-

"ll
o
~
M
o
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SIDE STANCHIONS—Sections of

Stanchions for Single Span Buildings

covered with Corrugated Asbestos
or Corrugated Steel Sheeting

SIDE STANCHIONS (150" Crs.)

Htllght Span of Building in feet
n
feet 10| 15(20|25|30| 35|40 |45 |50 55|60
10 2|3|3|4|4|4|4|5|5]|6]6
12 4| 4|4|4|4|5|5|6|6|6]|7
14 4|4|4|5|5|6|6|6|7|7]|7
16 5|5|5|616])|6]|7|7]|7|7]8
18 5|6|(6|7|7|7|7|8|8|8B|9
20 6|6(7|7|7|6|8|B]|9]|9]|9
n [7|7]|7]7]8]8|9]9[9]|9]0
24 717(8|8(9|9|9/i0{10H0}H
16 8|8|9[9]|9(10]10{10 01 {11 |1}
8 919991010 (YO [10 J0r {11 {11
30 91 9 00 (10O J0n fon fun jon fon iz 12
No. | Stanchion Section | No.| Stanchion Section
| | 4"%3"x95lbs. Joist| 7 ID‘xﬁ'xZE Ibs, Joist
B g | T 8 [10"x5% %30 ,,
3 | 6=3"x12 ,, ., 9| xS %32 ., w
4 | T x4x16 ,, 10 | 13"=5" %35 .. .,
5 | 8" x4"x18",, ., 11 | 14°%5}"=40 ,, ,,
6 | xA"x21 ,, . | 12| 14°%6" x46 ,, .,
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END STANCHIONS—Sections of

Stanchions for Single Span Buildings

covered with Corrugated Asbestos
or Corrugated Steel Sheeting

END STANCHIONS

l::"Ei::l:l Span of Bullding in feet
in feet zo|:u 30| 35 | 40 | 45 | 50 | 55 | 60
10 R Al
12 I ] ] ] | 2 | FYVE]2
14 2(2(2(2(2(2(2|2]2
w1 alala|3|3/4|3[3]4
=g a4 alalalalaln
T [ R R T
2 silisi{s sl s t5. 51515
TR B B Telelele
26 71217177 l 7 ! T|72]17
w7 |zfr|7 7|7 |2 |7]7
0 lzlzlel7lzlelzlzle
Number of
Span of Bullding Erldqusllt::d’ v Tq:f:ﬁsr::i::j
Geory | e | HIES
0" to 45' 0" 2 tanchions

4’5‘0"960’0‘ 3
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PURLINS
Sections of Angle Purlins carrying

Corrugated Steel, Asbestos or A.P.M.
Sheeting

SPANS IN FEET

Section of
Angle Purlins 4" 6" Apart 6’0" Apart
*f=84-333%T/sq.in.| (Asbestos) (Stul & AP.M.)
e B LR 8’0" ?’ 6"
2" x2 =3 9' & 90"
E i > e o 109"
3 x2" %y 1’3 1’0"
3"« "3 J3 O 12 9°
3H"x3 x3" 13’ 3° 13 0"
4 x2F"={ 149" 14" 6"
4" =23 =} 15'0° 149
4 231" 15 3" 15° 0"

N.B.—Eaves Purlins increased to next section
SPANS IN FEET

Section of

Angle Purlins 4' 6" Apart 60" A
*f~ |0+25% T/sq.in.| (Asbestos) {Steel & A, P M.)

2% %2 xi” 80" 7' 6"
1*' x2 wi” vy 96"
¥ =2 =¥ 19 3
3 22y 12’ 0 1" 6"
3 ; xi" 14" 6* 14' 0°
3;' *3 15' 0° 14" 6"
4 xli x{‘ 15’9 15° 0

4" 3 o 160" i
4' = 3;—' 1" 16" 3° 15' 6"

Purlin Sections are based on "
BM «WL=10 for Corr. Asbestos Sheeting.
BM = WL=12 for Corr. Steel and A.P.M. Sheeting.

of (stress) @ 843339, =BSS 449, 1937
f (stress) 10+259%, =BSS 449—1939 (revision)
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HORIZONTALS

Sections of Angle Side Rails carrying
Corrugated Steel, Asbestos or A.P.M.

Sheeting

Section of Angle

SPANS IN FEET

Side Rails &' 0" Apart 8' 0" Apart
*f.8+331%T/sq.in.| (Asbestos) | (Steel& A.P.M.)
L 8’ 6"
10' 0” 90
1’ e 1o
13" 6" 12/'¢"
15" &" 14" 6"
16’ 0° 15 0"
Section of Angle STAND
Side Rails 6" 0" Apart B’ 0" Apart
*f=10425% T/sq.in.| (Asbestos) | (Steel& A.P.M.)
202t wdt Ly - .3
24" x2" x}¥* .o 10' 9"
l}'»li' <3 12 0" 1" 6"
" i ke 14" 0" 13 6"
PTx3 2y 16" 0" 16" 0"
4 %3 =y 16" 9" 16" 6"
*f (stress) (@ 8+ 3339 —BSS 449, 1937
f (stress) @ 104259, - BSS 449°-1939 (revision)

HANDRAIL TUBING

Nominal Bore in ins.| £ l ] 1§ i3 4
External Diam. in ins. T | 18] 0| e | 28
Woeight per ft. in Ibs. l 4 20 |28 | 35 | 45

P
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ROOF GLAZING

1.5. ASTRAGALS

SPANS OF ASTRAGALS (spaced at 2’ 0" ctrs.)
13%13x% Tee 5 6" Max. | 1§x 1] =3 Tee 9°0"Max.
1% 1§xiTee7 0" Max. |2 #2 xiTeell’ 0" Max.

LEAD FLASHING AT ENDS OF GLAZING

For G. & C. and R.P.M. Sheets - -  9°Girth
For Standard Asbestos Sheets - - 107 Girth
For Trafford Tiles and Big-Six - - 12" Girth

SHEET GLASS Thicknesses and Weights
21 oz. per sq. ft. - - - - v inch
26 oz, per sq. ft. - - - - % inch
32 oz, per sq. ft. - 4 - - o inch
44 oz, per sq. ft. - - - - % inch

56 oz. per sq. ft. - - % inch
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GUTTER AND DOWNPIPE DATA

Suggested Sizes of Gutters and Downpipes

Half Half
Roof DIPipe Roof D/Pipe
Round Round i
Span Gut:er Dia. Span Gutter| Dia-
+Up to 5" 21" 50°-70" 8" il
25" 0" every 40’ every 40
25°-50" | 6" 31" 70°-100" ox 5
every 40 every 40°

This Table is based on taking 125 sq. ft. of Roof
Slope for every | sq. inch of Downpipe and | sq.
inch of Gutter to every 75 sq. ft. of Roof Slope.
The cross-sectional areas of the Gutters should be
approx. twice that of the Downpipes.

AREAS in sq. ins. and WEIGHTS in Ibs. per foot
run of Cast Iron Gutters and Downpipes.

H.R. Gutters Downpipes

Dia. | Area | Wt. |Dia. ArulW:. tpia. Areath..
4 | 628/ 2:08] 2 | 3:14/258| 5 19-64] 7:50
5 | 982 258 24| 491|317 | 6 2829 933
6 |14-14) 400) 3 | 7:07/383| 7 3849|1567
7 | 1924| 6-66) 33| 962/ 466 | B 5027|2033
8 |25-13| 7-50] 4 | 1257550 | 9 | 63:62|2667
9 | 31-81{10-00) 43| 1591' 625 10 | 78:55| 3000

Cast Iron weighs 450 Ibs. per cubic foot: i.e.a C.l.
plate 2% 12§ weighs 4-687 |bs. Gutters and
Downplpes are supplied in Standard Lengths of

6 0". Gutters should be suppor(ed every 3° 0°
by F.S. Straps usually 1”=+%". Downpipes are
usually held in position by Holdfasts ac 6’ 0" crs.
Gutters and Pipe Joints should be embedded in
Red Lead Putty estimated at 3 Joints of 6" Gutter
to every | Ib.and | joint of 3" Downpipe to every
I Ib. of Putty.
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STEEL FRAMED

SCANTLINGS and WEIGHTS of
hung on Coburn Track and covered
Weights include Door Complete

o Zgm2xil
g Mt Fl

ok it
A, Steelwork Weight

4 =1 ewt. | qur, 9 Ibs.
‘]

Sheeting Weight 24 gauge.

2 5 Member | - 23x<2:x3L
:: 1 /l - )
5

7' 0 Square =2 qurs., 14 Ibs.
- Member | - 23 >2x%bL
3 s w 2= Y xDxdl
b e (Y " 3 |-, l§=iF,
ptd S e B Ly K
L ; Steelwork Weight
: {.._S =1 ewt, 3 qurs. 20 Ibs.
. Sheeting Weight 24 gauge.
8 07 Square =3 qurs, 6 lbs.
2L 5 Member | - 2} =2x 3L
o /] w 2 =0 2Fx2xiL
JES I wo 3 - Hxifl,
e ety Rl B
l Ve A Steelwork Weight
| L s =2 cwits. 0 qurs. 15 Ibs,
v Sheeting Weight 24 gauge.
9" 0" Square = | ewe. 0 qurs. 5 Ibs.

For Sizes of Doors other than above
See TYPICAL
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DOORS

SLIDING DOORS, single leaf type,
with Corrugated Steel Sheeting.
but are Exclusive of Track.

L 2 Member | - UYx2pxil
& 2 - 2Ux24xiL

3 B 3. LR
fls ! e P T

Steelwork Weight

=2 ewts, 2 qurs. 10 Ibs,

2 Sheeting Weight 24 gauge.

10° 0" Square = | cwt. | qur, 5 Ibs.
Member | = 3 «B=3iL
N A B N L R

, “’\_ /.-" f w2 BILTEL

o RS A T £ 5
A Steelwork Weight
o =3 cwts. 2 qurs. 0 Ibs.

b Sheeting Weight 24 gauge.
12' 07 Square ~ | ewt. 3 qurs. 14 lbs.

Member | - gx3=3L
" 2 - x3INIL
" 3 - 2 x3F

S SR L
Steelwork Weight

=5 cwts. 0 qurs. 9 Ibs,
. Sheeting Weight 24 gauge.
I5' 0" Square =2 ewts. 3 qurs. 16 Ibs,

Approx. Weights can be obtained pro rata
DETAILS on Page 464,




FLEMING BROS.

422

S133HS 400¥D 2O e

o~ ’
a1 i punag g wiping . 2
PAED | 9 B | (rssatien)
r..ln.t-mu‘nr.j xnyy P “\\ e
[LT Y e —— (X

-

wdy Tpry ount n wluoy ..‘.ﬁn\...\ - o~
.*Enuco..fno_ moNy Lo
L5 aduy inpung oy
A= yalue uoysepp punoy pue prat “Eq F (e )
<1 = (a2ua] ‘seyseps punoy pue pee] “eig L D1 M08 WS
8150 = pfuey L, pdoure g puw pe v c ﬂ i
L1477 = yafue taayseps puowelq pue pea “eig N Y

Viva SNIXId 133HS




FLEMING BROS. 423

SHEET FIXING DATA

&’Hoek Bolu
1 G{Ird Diamaond washer

10 each,
§ Single Lap

15 MNote: Iil.;p‘u
1 Sheetr
z Top Sheeung Angle
= |
E || Seam Bolty (intermediate)

Max. Spacing |'= 3" Centres
| Galve. wusher 10 each
.

5

-+

G. & C. SIDE SHEETS

Hook Boles :
D %" Dia,, Diamond Washer, Length =L 4 1}*
E. +4" Dia., Diamond Washer, Length =L +1}"
Seam Bolts ¢
F. 1" Dia,, Round Washer, Length = 1*
(Inter.) " Dia., Round Washer, Length = §*

Mote,:
Length of Hook Bolts 1" less for 26 Gauge Sheets
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WEIGHTS PER SQUARE (100 sq. ft.) OF
GALVANISED CORRUGATED STEEL SHEETS
in Ibs. (Ordinary Commercial Quality)

GAUGE 168 | 18g | 20 | 22¢ | 242 | 26¢
| No. Side Lap 295|240 | 181 | 149 [ 123 | 927
§ | Corr. Side Lap |320 260 | 196 | 161|133 | 101
z I§ Corr. Side Lap | 341 [277 [209 | 172 | 142 | 107
@ 12 Corr. Side Lap |365 |297 | 224 181 152 115
é No Side Lap 285 | 227 | 177 :.'\—IIIIO %03
3 | Corr. Side Lap |304 242189 | 155 | 128 93]
' | 14 Core. Side Lap 320|255 | 199 | 163 | 135 | 102
2 |2 &:r. side Lap |338 269 | 210 172 | 142 | 107
| No Side Lap 286|229 179 | 147 | 121 | 90-¢
E I Corr. Side Lap |315 [252 |T9—;i 162 | 133 im
1n | 13 Corr. Side Lap [343 | 275|215 | 176 | 145 | 109
® |2 Corr. Side Lao 1378 1302 1236 | 194 | 160 | 120

** Ordinary Commercial Quality '* is primarily
for use in the Home Market and, based on the
B.5.5. No. 798 (1938), provides only for galvanised
Corrugated Sheets with a minimum of Coating
Spolt}er of 1§ oz. per square foot (including both
sides),

The Tabulated weights are inclusive of Side
Laps Indicated, but the weight of the end Laps
must be added.

Additional allowance up to 5%, is required to
allow for Rolling Margin and variation in Weight
of Sheets.
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GALVANISED SHEET FIXINGS
Sizes and Approx. Weights in Lbs.
per gross and square

@ HOOK BOLTS
i - Each with

e L—— Square Nut

Length, L 3" 4" 41 5

Diameter _ 1""[ i !'.' |'-'l i )'l'| o
We. p.ra.-. 187 24-9 204 280|224 32-0 24-9/37-3
We. per Sq. | 58 |77 | 63| 86| 69| 991 771155

SHEETING BOLTS | CUP HEADED RIVETS
1" diameter [ 1" diameter

3| 15| 15| Lengthin Inches ‘L AW

:a|47 5|y Weight per Gross | 20 | 2115 | 23

.l 5 20 21‘ Weight pequuare |08I '087 093

ROOFING NAILS | SCREWS
1" diameter | 1" diameter

25 [ 3| Length in Inches 2% | 3

51|59 Weight per Gross 53|70
21 24 Weight per Squarn | 22129

ROUND WASHERS | DIAMOND WASHERS
¥ di 1" diamet
Weights per Gross

196 pounds 5-22 pounds
Weights per Square

0-8] pounds 3-0 pounds

| square = 100 square feet
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WIND PRESSURES

e Horizontal Componsnt
Mormal Wind of N
Pressure -———.N\ V== Vertical Companent
of N

P
n:vllt': ::‘; r; = ~_Angle of Roof Surface
of Vertical Surface éé'} with Harizontal

Duchemin's Formula N =P x = L
e sin?o

Values of V.H. (to be measured on the roof slopie
length) taking N as |5 Ibs. per sq. fr.

rot:f_ (@) ) b) itsb} € | () | (d) | (e)
ng pan pan pan

6 | 20° 121° 48°126° 34| 30° |33°41°| 45° | 60°
N | 150| 150 | 150 [150 | 150 |15 |[15:0)
TV | T4T| 139|134 | 130 | 125|106 | 74
H |5131 557 | €71 |750| 832 | 106 |130

(a) for Clnnm roofs of large spans. (b) For
Y roofs. (c) For
slated or til'ul roofs or north-light sheeted
roofslope. (d) For church roofs or special struc-
tures. (e) For north-light glazed roof slope.

Wind Velocity (W)
Hi;h Wind 20 m.p.h. Storm 60 m.p.h.
50 m.p.h. Hurricane 80 m.p.h.
I’ruwrn in Ibs. sq. f(. Vert. Surface (P) =0-003 x WW*

Wind Pressure
In lbs. pen& fr, Vert. Surface on Chimneys and Towers
ircular Sections =05 PxA
Hexagonal Sections =065 P x A
Octagonal Sections =0-75 Px A
A = Area of cross section in sq. fc.

Reduction of Wind Pressure on Multiple Span Roofs
Windward Span =P Ist Succeeding Span =0-5P
iniSumedingSPaﬂ =0-25P, RemainingSpans = 0-125F
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FLEMING BROS.

APPROXIMATE RADII OF GYRATION (R)
of Various Structural Sections

. Rx-x | Rox-x
¥ —025d [ V'{I R-=|:r35cl
X | X X X ¥=y
Y- =0-35d
Y =02 Iy d=Mean dia.
b Rx—x Ri=x
b =0 =049d
X X4 Ry-y =
: =0-41b ¢ AT
iy Meand &b
.P'P Ra—x Rx—x
y  =0-4id =0-48d
Sl {9 Ry-y Ry-y
1 =0-52b =0-28b
Y
Rx-x
Rx—-x
—029d 3 =0-45d
_1 Zhsob | "o30s
b <= 3%
2 R"‘s 404 M R ba0d
e MK '_lqd o I J]‘ Ry-y
FL e Z033b

=0-34b
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APPROXIMATE RADII OF GYRATION (R)
of 'Various Structural Sections

b
Oy Rx—x n Rx-x
! -0-40d 3 ~0-38d
X|x |y x ‘x
o 7S : r i P9
AT 7
B ek Rx-x
i 1 Rax—x 1
T 0314 g 173 B B4 i
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APPROXIMATE RADII OF GYRATION (R)
of Various Structural Sections

¥ | Rx=x
p [ ——5  —0-38d
X d
Ry-y
S = 0-45b
Y
I 1 Rx—x
p——1 =03Id
n Ban X X
J Ry-y | d Ry-y
L-._l =0-54b | ~0-45b
Y Iy
—R R i‘_b:{_” R x-x
| L X=X |
'r__..l L R =0-41d
M Lk S
J " Ry-y [" "~022b
"'.F-—l‘- 0-24b s
S b—-|
| Rx—x Y Rx=x
L) Lo —3 =0
x X P xi
Ry- | =y
ld ~02lb —x =023b
Y
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APPROXIMATE RADII OF GYRATION (R)
of Various Structural Sections

b -
|7 Rx—x 1I- Y Rx-x
] =0-36d ' =0-36d
X1 | Ix
X |y X
Ry-y y=y
b =0-32b -D-!Sb
R _b .
Ro=x il Rx-x
I |'y—3  =042d
% r _j_z d
308 L. l'r-l 8 Gy
Rx—x RSP T .
=0-31d «~0-25d
d LI R
Ry-y _Ill Ry-y
=0-18b =021b
-
Rx-x | ¥l Rx-x
| K r—— =0-25d
I 41 Ry-y | y Ry-y
v ~032b ly — =037

r—_hi,‘_j Rx-x [ b d Rax—x
0-25d | =S ; =0:39d

b4 ;.
X . ]u, R

Ry-y L =

s -0-326| = v ~0-32b
Moment of Inertia of any Section ~R?x A,

R = Radius of Gyration.

A = Cross Sectional Area
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BRIDGE RAILS

s. -
r s
2—
40 Ibs. I
per yd =
&

d
T T
26 Ibs. 24 Ibs.r_ |
e er yd. per yd e
£ 3 -
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BRIDGE AND FLAT BOTTOM RAILS




454 FLEMING BROS.

BEAM CONNECTIONS (Heavy TYPE)

289 Tom,

- -

24'-22"

X
S0
&
&
© e
& &

s &=y
i Dia Hotes § Dia Rivess

ALLOWING FOR ECCENTRICITY

25 25 For all Angles 341 Tonx
e

20°-18°

s &' xA'x g
i Dia. Holes ¥ Dia. Rivets

[ 215 4+4 WITHOUT ECCENTRICITY

17-7 Tons.
16°-15'%5]
foe
1¢
@ 12

Sl |

i &e

Ils 6'x37 xf

% Dia Holes ¥ Dia Rivers

14:2 Tons.
15°-14°
§|E "aal}
|. 1to¢
iel tool
s &' 3rF +

Y Dia Holes ¥ Dia. Rivets
(203 3 -3 WITHOUT ECCENTRICITY

106 Tons.

13-12"
5o 1]
ool 8y

s %35 xf
E Dia. Holes ¥ Dia. Rivets

|

99 Tons,
R
®| 7
el v

s 6' w3y ng

¥ Dia. Holes ¥ Dia. Rivets
ﬁ:?-srwlwm;jj

L
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BEAM CONNECTIONS (MeDim TYPE)

.- 24-1 Tons.
2L eor 4 Angles 20°-18" 19:3 Tons.

e
A

o | i ) T
&l 15 ‘g 1§
& l P b
&

s #'%3'xf § Dia Rives
1 Dia Rivens

. 14-2 Tons,

16" 1555 Befor 3¢ Angles | 57~ 1 4°
| pY T ! .*7
! o 127
:
_i & Dia. Holes

2 Da Holes 7 E 205 37 35N ¥ Dia Rivets
1Ll Ipxdgxf 3 Dia. Rivets

10+ & Tens.

Q

H_—

13°=12" 71 Toms. 10%x§ = 65 Tonw

ZI 10x45 c—>)
g'ﬂ e:| 8y i o 71
| : + 4 &
‘B Dis. Holes é # Dia. Holes 5 ——

¥ Dia Rivets
s 33 xy § Dia. Rives 2Ls 3}11{-:'

~4
b <

et ek




456 FLEMING BROS.

BEAM CONNECTIONS (LigHT Type)
193 Tons.
E’Ianr 4" Angles

e e
T

14+5 Tons.

& .

" 13§

. J

i E Dia. Holes
it Dia. Holes s 4'x4'x§ § Dia. Rivers
Ils 4 x4y F Dia. Rivets

, 10-6 Tons.

by 7+1 Tons,
.2.,For 3§ Angles ons
1

16'-15"

14

{3 [
10° i |
—{ :—:’Du Holes

# Dia. Holes 2Ls 3 x 3%y ¥ Dia Rivews
Ils 3 =3} § Dia. Rivets

=

(3roppr T Tew s 3-5 Toms.
T
5".0.4 Holes ;l -4 Oia. Holes

. © 3% o8 3 Dia. Rivets
s 3pwaf xg ¥ O Rives 2Us 3737 g 3 55 T
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458 FLEMING BROS.

TYPICAL PURLIN CONNECTION
DETAILS

> 3
Zy

)
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TYPICAL VENT. DETAILS
At Ridge of Trusses
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FLEMING BROS.

TYPICAL ROOF TRUSS
DETAILS




FLEMING BROS. 46l

TYPICALROOFGLAZING DETAILS
For T.S. Astragals

Sheeting —
Lead Flashing

Sheeting

> 5 Sheeting
(/ Glazing

Lead Flashing

Glazing 1I,
~
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FLEMING BROS.

TYPICAL STANCHION DETAILS
For Light Loads




463

FLEMING BROS.

TYPICAL STANCHION DETAILS

For Heavy Loads

3
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FLEMING BROS.
SINGILE LEAF HINGED DOOR

Standard Details

For 7' 13" high < 2° 9" wide opening

1wl ay bs Frame
Gunser
1 xlyag
Ly Cheat

Section at Hinge

Doar
Post

¥

LJ

Section at Rimlock

and Door Stop Clear

Interior Door

Locking Handle

ELEVATION

Door Cover; G & C Sheets
or Flat Steel Sheets

Qutside
of Bullding

(Without Covering)

SECTIONAL PLAN Wu of Steel 94 Ibs. Approx.
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46 FLEMING BROS.

Unit weights of Building Materials
Extracted by permission from BSS

648, 1935

Ash c Sheeting
Corrugated, § in. thick as laid -
Flat, % in, thick as laid - - -

Asbestos Cement Slates—
Diamond pattern, 1% in. thick as laid
Rectangular, % in. thick as laid -

Asphalt—

Rock and Mastic, per | in, of thick-
ness, as laid - - - -

Blocks, Hollow Partition—

Clay, per | in. of thickness, as laid -
Concrete, per | in. of thickness as laid
Boards—
Fibre, § in. thick - - -
Fibre, Compressed (hrd brd) " thick
Plaster cored, § in, thick - -
Plaster cored, § in. thick plus setting

coat - - - - - .
Brickwork—
""Common ""—"* London "' Stock or

** Flettons ', including sand-lime
Glazed, including sand-lime - -
Heavy Pressed Brick includ. sand-lime

3-3 Ibs./[sq. ft.

23,

29 |bs.[sq. ft.

*1 .

"

I 1 Ibs./sq. ft.

5-25 Ibs./sq. ft.

5:25 .,

0-75 Ibs./sq. ft.

0-65 ,,
2.,

3.

125 Ibs./cu,

130 ,,
140 ,,

"
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Unit weights of Building Materials
Extracted by permission from BSS

648, 1935

Cast lron— - - - -

Concrete—
Ballast or Stone - - -
Brick - - - - -
Clinker - - - - -
Pumice - B - - =

Reinforced (about 2 per cent. steel)

Corrugated Asbestos Cement

Sheeting—} in. thick as laid -
Corrugated Steel Sheeting:
Galvanized 18 B.G. as laid -

Felt Roofing—
Bituminous (in layers) -

Flooring, Rubber—
% in. thick - - - -

Flooring, Wood—
Hardwood—OQOak or Maple, § In,
Hardwood—Oak or Maple, 1§ in.
Pitchpine (Longleaf Dense) § in.
Pitchpine (Longleaf Dense), 1§ in.

450 1bs.feu. ft.
140 Ibs./eu, ft.
KIS ey
0 ., .
SRR
150 ,, .
3-3 lbs.[sq. ft.
2:72 Ibs./sq. ft.
15 Ibs.[sq. ft,
23, «
33 Ibs./sq. ft.
43 . "
0, .
38 e




468 FLEMING BROS.

Unit weights of Building Materials
Extracted by permission from BSS

648, 1935

Glass—
Per  in. of thickness - -

Patent Glazing—
1 In. glass including lead-covered
steel bars at 24 in. centres - -

Lead - - - - -

Lead, Sheet—
Per ;' in. of thickness, as laid -

Plaster—
Fibrous, § in. thick - -
Gypsum or Lime § in. thick - -

'

Hydraulic Lime or Portland Cement,
$in. - - - - - -

Add 11 Ib. for wood or metal lathing

Roof Boarding—

Softwood, rough sawn, § in. - -
Softwood, rough sawn, | in, - -
Softwood, rough sawn, 1% in, =

3-5 Ibs.[sq. ft.

6 Ibs. sq. ft.

707 Ibs./cu. fe.

B Ibs./sq. ft.

3 Ibs./sq. ft.

506 w

6. "4

2 |bs.[sq. ft.
250

- P
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Unit weights of Building Materials
Extracted by permission from BSS
648, 1935

Slabs, Partition, Precast Concrete

HOLLOW
Clinker, per | in. of thickness - | 58Ibs.[s5q. .
Coke breeze, per | in, of thickness | 46 ,

Pumice, per | in. of thickness -] 46, .
Slag, granulated, perlin. of thickness | 58 ,, .,
SOLID

Clinker, per | in. of thickness - | 7-51bs.[sq.ft.
Coke breeze, per | in. of thickness LT R
Pumice, per | in. of thickness w )i S RS
Slag, per | in. of thickness - =175, oF
Slating—

laid with 3 in. lap including nails but
not battens.

CORNISH. Medium grading - - 6 Ibs.[sq. fe.
Second grading - w2y
Random sizes - - b AF s
WELSH. First - - = > S50
Medium - - - - B.aiy on
Thick - - - - 8, .
WESTMORLAND., First - - u i
Second - - |11, .

Third - =155, u




470 FLEMING BROS.

Unit weights of Building Materials

Extracted by permission from BSS
935

Stone—

Bath Stone - - - -
Portland Stone - - -
Marble - - - - -
Sandstone - - - -
Granite - - - - -
Slate - - - - -

Terra Cotta. SOLID -

Tiling, Clay or concrete roof,
plain, laid to 4 in. gauge - -
Interlocking—Roman, Marseilles

and Pan Type - - -

Timber SEASONED
Hardwoods—Teak, oak - -
Pitchpine (Longleal Dense) -
Softwoods—Pine, spruce, Doug-

las fir - - - - -

Weather Boarding,  in. -
I in. -

Zinc Sheet, No. 14 Zinc Gauge,
as laid - - - - -

130 Ibs.[cu. ft.

140 ,,
| B
40, .
165 ,, .
g R

132 Ibs.[cu. ft.

13-14°5 Ibs. [sq. ft.
T5 w i
45 |bs. cu. ft.
H o
30, .
I'5 Ibs.fsq. ft.

75 o

1:59 Ibs. sq. ft.




FLEMING BROS. 471
Weights of Various Materials

Ashes and Cole, loose - - 46 Ibs.fcu. fr.
Barley, Wheat, in bags - - W
in bulk - - v TR
Cement, in bags - - BS iRty
Coal, loose - - - - | B
Flour, in bags - - - - 4., .,
Potatoes, in bags - - - A A
in bulk - - - A i 5
Sand, loocse, dry - - - 00 5 o 5
wet - - - - 125 s ie
in bags - - . - 9on L s
Snow, newly fallen - - - & pyciy
Wood, block paving - - LT M
Water, fresh - - - S L LY R
sea - - - - &% 0y e

allon of fresh water - - 10 Ibs.
( here are 6:25 galls. to | cu.ft.)

PAINTING
Approximate Requirements for Red Lead or Oxidu
(ordinary quality)
Exposed Surfaces
Truss and Lattice Girder

Work - - 09 gals. per ton of Steel
Plain Beam Work - 05, ¥ ;
Plated Beam Work - 042 ,, 5 -
Single Storey Buildings 075 ,, 7 i

Contact Surfaces Only
Truss and Lattice Girder

Work - - - 0-06 gals. per ton of Steel
Plated Beam Work - 042 ,, i ~
Single Storey Buildings 007 ,, A 5

Red Lead (ordinary quality) weighs 28 Ibs. to | gal.
Red Oxide (ordinary quality) "E e S 5"

Corrugated Steel Sheeting
Black Oil - | gal. covers 69 sq. yds. of Corr. Surface
Red Oxide- | gal. covers 65 sq. yds, of Corr. Surface
Red Lead - | gal. covers 60 sq. yds. of Corr. Surface

-



472 FLEMING BROS.

WEIGHTS OF STEEL ANGLES
IN LBS. PER LINEAL FOOT

Thickness of Angle in Inches

Sum of

Flanges 4 ; 3 s 4

in ins.

T6| 7 15? S U2 A ‘ 4

2 1-15 | 149 179 207
25 | 147 | 151 232 271
3 179 | 234 285| 3-35| 425
33 |212| 276 339 3-99r 5:10
4 243 | 3-19| 392 462/ 595 717
45 |275| 361| 445 526 ¢80 823
5 307 | 404 498 590 7-65| 9-30 10-84
55 | 3-39| 447 551 654 850]10:36) 12:11
6 371 | 489 &04 717| 9-35|11-42| 1339
6 |403| 532\ 658 7-81|10:20| 12:49| 14-67
7 435 | 574 7-11| 845/ 11-05] 13-55/ 15:94
75 | 467 616 7-64] 9-09/11-92| 1461|1722
8 498 | 6-59| 87| 9-73|12:75| 15-68] 18-49
8: |530| 7.02| 871|1037| 13-61| 1674 1977
G 562 | 7-44| 9-24| 11-00| 14-45] 17-80( 21-04
91 | 594 | 7-86/ 976 11-63| 15-30 1886 22:31
10 626 | 829 10-29] 12:28| 16:16| 1993 23-59
103 | 657 | 871|10-82 12:91| 17-00| 20-99| 24-86
1 689 | 9-14| 11-36| 13-55| 17-85| 22-05 26-14
1 | 721 | 9-56|11-89 14-19] 18:70| 23-11] 27-41
12 |7-53| 999 12:42{ 14-82| 19-55| 24-17| 28-69
123 10-41| 12:95 15-46| 20-40| 25-24| 29-97
13 10-84| 13-48| 16-10| 21-25| 26-30| 31-24
14 14:54] 17-37| 22-95| 28-42| 33-79
15 15:61| 18-65| 24-65| 30-55| 36-34
16 19-93! 26-36! 32-68| 38-89

o s



FLEMING BROS. 473
WEIGHT OF STEEL ROUND
AND SQUARE BARS
In Lbs, per Lineal Foot
sl ezl szl
s2|3|2|s52| 3| 3|82| 3| 3
T Rl el o M o -5 Il
gé e = ﬁ"f ® = gé ® =
3 | 17| 21 13 | 505 e43] 3% 3271|4165
4 | 26| 33 13 | e01 7465 ;a_ 37:55| 47-8
3 38 49 1§ | 7-05| 8:98] 4 |4273|54-40
= 51| 6 _G‘_&E 10-41 _'; 4823 51-4I|
3 | 67| 85| 13 | 9-39|11-95] 43 |54:07| 68:85
_=_ rod 133 2 | 108|130 ':1:‘ ma;s;;;l
2 |1so{191f 23 1352)1721] 5 |667685:00
i 2-04;0_1;_?53 21425 ;; 7360|9371
| |267]340] 22 [2049|2571] 53 |a078 102:8
14 [338[430] 3 |2403[{3060] 51 8829 124
1y [4917[531] 33 [2821|3591] 6 |96:13]122:4

A



474 FLEMING BROS.
CALCULATED WEIGHTS IN
STANDARD HEXAGONAL
To B.S.S. No. 28—.1932
23 Diameter of Bolt in Inches
g2 '
$<|3|2| 8|3 %[ 15141313
1
I 106{-222.-376/-612 oL e
1§ |110/-229-387|-628 P
15 [-114]-236/-398|-643| 944 '
13 |-118|243-408,-659|-965 3
1 |-122{-250(-419|-675|-986|1-39_ = —
13 |-126/-257|-430,-690|1-01 |1-42 g
17 |3o-26444l-?o¢.|-03|-45|-9?|
1 |+134/-271/-452/-7221-05|1-48/2-00
2 -138/-278/-463|-737|1-07|1-50({2-04[2-67
2% |-145/-292/-484/-769 1-11]1-56/211 276
2} |-153]-305/-506|-800(1-16|1-62|2+18(2:84/|3-57
23 |-1611-319|-5281-831 |1-20}1-67|2-25/2-93(3-68
3 +169(-333(-549|-862/1-24|1-732-32{3-02/3-78 | 4-77
3% |-177|-347|-571|-894/1-281-78(2:39,3-11|3-89 | 4-89
35 |185/-361|-593(-925|1-33|1-84(246(3-19{3-99|5-02
3% |"1921-375|-615|-956/1-37|1-89|2-53|3-28/4-10|5-14
*200/-389|-637|-988|1-41|1-95/2+60|3-37 |4-20|5-27
4% |-208(-403|-658/1-02|1-45[2:00/2+67 3-45(4-31|5-39
216(-417|-6801-05(1-50/2:06/274|3-54|4-41 |5-52
41 |-224)-431/-702/1-08(1-54[212|281|3-63(4-52|5-64
232(-445/-724{1-11|1-58/2:17|2-88(3-71 |4-62|5:77
55 |'240(-459(-745/1+14|1-62(2-23(2+95(3-80|4-73 | 5-89
5% _ |:247|-472|767|1-17(1-67(2:28/3-02|3-89|4-83 | 6-02
5% |*255/-486(-789(1:21(1-71(2-34/3:09(3-97 |4-94 | & 14
6 :263|-500(-81011-2411-7512-39/3:16/4.06/5-04/6-27

Weight of Shank in Ibs, per | inch of Length,

|:031/-056-087 -125 170|222 282|348 421 | 501
Weightlin'lbs, of one nut.

|-034-076-139/-216:320 461 -638]-851 1-07 [ 1-39

LI | R T TP —————

T——e
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FLEMING BROS. 475

POUNDS OF WHITWORTH’S
BOLTS AND NUTS
To B.S.S. No. 916—1940

23 Diameter of Bolt in inches
£5 -
BE ' N EARRIEL
R EIRIEEI R
== | e —
i 069156285452/ '
1% |073)-163]-296 478 [
I3 076/+170,-307|-494(-618 g
1§ |-080-176|-318/.510|-639
oy [Saie s sesees |
of . . 4 a 1
12 091|196 -aslt-ssai-m‘l-ozil-w!
13 |-095/203|-362 -574|-723/1:05 152 l
2 '099|:210|:373| 590, 743 1-08 1-5512:07|3-38
2; |-106/:223(-395 -623 -785|1-13|1:62 2:16| 350
2% 113 -ml-m,-usiw“-la 1-69 225362
; 21 |-121)-249|-439 -687|-868|1-24 176 2-34| 374
3 +128,-263-461 719910 1-29| 1-83 2-42  3-85
3 [136276 483 752|952/ 1-35(1-90 251|397
3 143|:289|.505 784|993 140/ 1-97|2-59 409
31 |-150-303 -527 -B16/1-04|1-46/2:04 2-68/4-2|
4 +158/-316-548 -849|1-08/I-51/2-1112-77 | 4-32
43 |-165/:330|:570,-877|1-12)1-56 2+18 285 | 4-44
4 172/-343|:592 -906 | 16|1-62/2:25(2-94| 456
41 |-180 -356 614 937 I‘20.I'6352'31-'3~03 4-68|
5 +187|°369|-636 969 1-24/1-732:39 3-11 479
5% |-194)-382 657 -999|1-29|1-78 245 319 491
54 -mrmi-m,|-03::v33||-a4i1-52'3-za 5-03
53 [-209 409|701 1-06|1-37|1-892:59/3-37|5:15
6 216!:422/-7231-10!1-41 1-952:66'3-45| 526

Weight of Shank in Ibs. per | inch of Length,
|-031 -056|-087-125/:170]-222 282! -348 501
Woeighe in Ibs. of one nut.
|-018/-049]094]-158 -188-290]-406-575 | 982}

4



476

FLEMING BROS,

WEIGHT OF FLAT STEEL IN LBS.

PER LINEAL FOOT

Width
in

Thickness in Inches

inches

i |Te| 3

10

7|8

i

85! 1-06| 1-28

1-49

1-70| 2-13

2:55

1-98

340

1-06{ 1-33| 1-59|

2:13|2-66

319

37

425

1-28| 1-59| 191

2:23

2:55(3-19

383

446

510

1-49| 1-86| 223

2-@1 298| 3-72

446

521

595

1-70| 2-13| 2-55

2:98

3»40] 425

5:10

595

680

1-91| 2-39| 2-87

335

3-83{ 478

574

669

Msl

2:13| 2-66| 3-19

372

4-25| 5-31

638

a-su|

2:34/2-92| 351

4-09

4:68| 5:84

701

935

2:55/3-19| 3-83

4-46

5-10| 6-38

7-65

893

10:2

276/ 3-45| 414

483

553|691

829

967

11-0]

2:98| 3-72| 4-46

521

5:95| 7-44

893

104

19

3-t9| 398/ 478|558

6:38(7-97

956

12

127

3:40| 4-25| 510

595

6-80| 8-50|

102

"9

13:6

3-61| 452| 5-42

632

7-23|9-03

108

12:6

14-4

383|478/ 574

669

7-65| 9-56|

1 |-s| 134

15-3

4-04| 5:05| 6:06

7-07|

8:08/10:1

12:1] 14:1

161
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FLEMING BROS. 477

WEIGHT OF FLAT STEEL IN LBS.

PER LINEAL FOOT

Width

Thickness in Inches

n
Inches

3|7 8|76 283 |5

4:25|5:31| 638 7-44| 8:50| 10-6{ 12:7| 14:9| 17-0

446|556 669 7:81| 893 11-2) 134 156(178

4:6B| 5:84| 701| 8:18| 935/ 11:7( 14:0| 16:4| 187

5-10| 638 .1’-65.' 893 I_a-l 12:7| 15-3| 17-8| 20-4)
5:53|6-91|829| 9-67| 11-0| 13-8| 166 19-3|22:1

5:95|7-44| 8:93| 10-4| 11'9| 14-9| 17-8| 20-8 23-8'

6-38|7-97| 9-56| 11-2) 12:7| 159, 19-1{22-3 IS-SI

680/ 8:50| 10-2| 11:9| 13-6| 17:0{ 20-4| 23-8 272

7-23/9-03| 108 12:6| 144 18-1|21-7| 25-3| 28-9|

7-65/9-56( 115 13-4| 15-3] 19-1| 22:9| 26-8| 30-6|

808| 10-1) 12:1) 141) 16:1| 202| 24.2| 28:3| 323

8-50{ 10:6| 12-7| 14-9] 17-0) 21-2| 25-5] 297|340

8:93| 112 134 I15:6| 17:8) 22:3| 26:8| 312|357

935{ 117] 140| 16:4| 187 23-4| 280/ 327 374

978 12:2| 147 171 19-5| 24-4| 39-3' 3421391

102 12:7] 15:3| 17-81 204| 25-5 30-6| 35-7| 408




478 FLEMING BROS.

WEIGHT OF FLAT STEEL IN LBS.
PER LINEAL FOOT

Thickness in Inches
Width

PP e bs kg br ks ba ko3 (121}
4|76/ 8|76/ 2|8 |98
124 | 106 13-3| 15-9 186 21-2| 26-6| 31-9| 37-2) 425

13 | 11-0{ 13-8] 16:6| 19-3| 22-1{ 27-6( 33-1| 38:7| 442
133 | 11-5] 14:3| 17-2| 20-1| 22-9| 28-7| 34-4| 40-2 459 i
14 | 119] 14-9| 17-8| 20-8| 238 29-7| 35-7| 416 4'_?; |

145 | 12:3] 15-4| 18:5| 21-6| 24-6| 30-B) 37-0 43-1| 49-3

15 | 12-7] 15:9] 19-1| 22:3| 25-5| 319 382 44:6/ 510

153 | 132] 165 19.8]23:0[ 26:3 32:9) 39:5[ 46-1| 527

16 | 13-6] 17-0| 20-4| 23-8| 27-2| 34-0| 40-8| 47-6| 54-4

16L | 14-0| 17-5| 21-0| 24-5| 28-0| 35-1| 42-1| 49-1| 56:1
17 | 144] 18:1|21-7| 25:3| 28.9| 36-1| 43:3| 50-6[ 578
173 |149] 18:6/22:3) 26:0( 297 37:2| 446 52:1| 595
18 |15:3] 19-1{22:9| 26-8] 30:¢| 38:2| 45-9] 53.5| 612

182 | 157| 197|23+¢| 27:5| 31:4| 39.3] 472 55.0| 629

194 | 16+6| 20-7| 24-9| 29-0 33-1| 41-4| 49-7| 58-0| 66-3
20 | 17-0021-21 25-5) 29-7| 34-01 42-5] 51-01 59-5 €8-0

19 | 1611202 242 28:3| 32:3] 40:4| 484| 56:5| 646 ‘




FLEMING BROS.

479

PER LINEAL FOOT

WEIGHT OF FLAT STEEL IN LBS.

Width

Thickness in Inches

in
Inches

G

3

5|3

8| 4

7
s

205

17-4{21-8

261

348

43:6| 52-3

601

697

21

117:8/ 223

26:8

357

44-6| 53-5

62:5

714

213

18:3| 22-8| 27-4

365

4571 54-8

640

731

187|234

280

374

46'7| 561

654

748

221

19:1] 23-9

287

382

19-5| 24-4

{293

391

47-8| 57-4

48-9| 586

20-0 25-0{ 300

39-9

499|599

669
684

699

20-4| 25:5| 30-6

40-8

51-0| &1-2

20.8| 260/ 312

41-6

21-2] 266/ 319

25

52-1) 625
531/ 637

217|271
22:1
225|282

325

433

54-2| 65-0

714

729
744

759

765
782
799

Bl6

833
850

867

276331

338

229287

23-41 292
23-8/29-7

344

35:1

357

442
450
459
467

476

s52{ 663
563 676
57-4/ 688
58.4| 70-1
595714

773

884

788
80-3
818

901

91-8

935

833952




v
(¢}
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-]
Y
z
=
w
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|15

480

67

FPO—MITNORDRO=NMINOVRDAD —M NG
|222222ﬂ22333333333m444

vo 2 Tue e e Flj e
._.“m.u.m,_.ﬂ.ﬁm =g <5 M.Mxemmmnz SOIOT,

Wt. per
100 Rivs

[
<
4
7]

HEAD
RIVETS

G ins.

2" Dia (d)

x=1-0ins. |y ~0-438 ins.

o~
“la MO S8 me we Mo @ Ao es ~Ne S o
- S NN O 10 R L6Y)
e e e Bl e e mie o
— e NN N N N Y Yy N oy

Approx. Wt. in __
Lbs. of 100 Heads —

——— N M w VOO0 —-—NAmT
L =] o NN 0N O zmzn

0-35 ins.
1100 Rivs.| L ins.

{ i I.I_‘l.‘ﬂ re 1 sl
‘..Jnn.ﬁ H“uuxlﬂ...cnulul.-..ul HJJ.ﬁPﬂTIJJ
= n.a..?_ml.um P

DiA. (d)

G ins.

- o Mo e e ci@ ~Ne e meo ol e
R
N e ale e o Al it e ole
My e RN TR o Y R Ry | ey

| ”

3
x=0-8 ins. ’ y

Approx. Wt.in __7.
Lbs. of 100 Heads — 3-4

Length‘ Grip EWt.per Len;th1 Grip

L ins.




FLEMING BROS. 48l

SNAP
HEAD

RIVETS &

2" DiA. (d)

2’ Dia. (d)

x =12 ins. } y =0:525 ins.

x =14 ins. |y-0-6|3 ins.

Approx. Wt. in __ I |6
Lbs. of 100 Heads —

Approx. Wt. in __ -
Lbs. of 100 Heads — 18-4

Length Grip | Wt. per
L ins. G ins. 100 Rivs.

Length Grip |Wt.per

Lins.! G ins. 1I00 Rivs.

13 3 304 L2 | f, % | 528
15 $,3 | 319 2% 3 54:6
13 1 335 |23 | &4} | 5567
I3 I3 | 35 23| %4 | 589
2 b4 366 |25 | I, id| 61-0
23 54 | 382 281 1} 631
2% 14§ | 398 |23 | 14 13| 652
22 114 | 413 2% | I, 13| 674
2 13, 14 | 429 Iy, 13 | 695
2% Il 1% 445 33| I8, 18| 716
23 I, 12| 460 | 3% | HF | 738
27 | I 1y | 476 33 13, 144 | 759
3 I | 492 | 33 1% 148 | 780
3 151 507 33| 2,245 | 801
3% 13, |n 523 | 33 | 2i,24 | 82:3
33 1308 53-8 HcEE I 84-4
31 2,24 | 554 24,23 | 865
338 2% | 570 43452 90-8
Ha MR BT |0 R B
& D) Ly o
4 2/ | 617 |5 3435 104
4% 23,24 | 648 5% | 33, 37s | 108
4 243,27 | 679 | 53y 3§34 | 112
42 3 | T 521 033 ¢l 11e
R

Jd
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FLEMING BROS,

STEEL STRIP

X
[

: et PROPERTIES OF
,y-.E.__[_.a_';_y COLD ROLLED
I CHANNEL SECTION

X

i Section in Inches Wt/ft. Area T x=x
3 x1ix} heel | 2:35 0-75 0:996
3L xlgx 2t 2:56 0-812 1-444
U] 4 x1ix M 3-00 0-937 2:227
3 | #xixi . | 320 0999 | 2952
o IR P T S 1 | 1-064 | 3787
4 SIR XY 2 410 1-249 5-685
= 6 x2 x A 4-45 1-:310 6973
T 7543 " 4-89 1-438 10-058
8 x2 x " 5-31 1-563 13-869

21 x| x3 heel 1-58 0-503 046

¢ | 3 x1Exs ., | 193 | 0607 | 0823
4 3 x1ix " 2:11 0-659 1-186
3| ©xiixi | 246 | 0763 | 1830
Y| 42x1ix? ,, | 2-64 0815 | 2:419
S| 55x2 x2 ,, | 336 1023 | 4-667
6 x2 x ” 351 1-075 5727
23 x 1 x % heel 1-19 0-374 0-352
) 3 x1ix - |1-47 0-454 0628
A 3ixlix o 1-61 0-494 0-904
;. 4 x1ix%x .| 188 0574 1-393
v 45 x 15 x " 2:02 0-614 1-838
= 5ix2 x% . 2:56 0774 3.55]
61562 % » 268 0-814 4-354
g 2 x| x%heel| 088 0271 0:173
oo | xl x% . 0-99 0-301 0-294
= 3 xI3xi ., | 121 | 0368 | 0513
a | 3rxi¥Exi . 1-31 0400 | 0736




FLEMING BROS. 483

STEEL STRIP

X

|
PROPERTIES OF - ' L §
COLD ROLLED  y- f_-lu.af_y
CHANMEL SECTION ].. | :

i

X
Lyy | Zx-x Zyy‘Rxx_ Ry-y | P
0154 | 0-664 | 0189 115 0-453 0-438
0161 | 0825|0191 |133 |0-446 |0
0265 [ 11140258 | 154 |0532 [0475 | 5
0275 | 1312|0262 |1-72 |0525 |0449 | 2
0289 | 1683|0270 |1-89 |0521 (0429 3
0598 |2:067 | 0420 | 2133 | 0692 | 0576 |
06194 | 2-324 | 0-428 | 2304 | 0-687 e
647 | 2-874 | 0434 | 2:644 | 0-671 0511
06736 | 3467 [ 0441 |298 | 0656 |0-474
0064 | 0368|0097 |096 |0357 |0338
o118 (0549|0139 |17 |0432 |0 G
0121 (0678|0138 | 134 |0429 |0373| 3
0206 0915|0195 | 155 |052 |04l |3
0214 | 1075|0198 | 172 |0514 |0417 | 4
0471 | 1-697 0323 |2:13¢ |0678 |0403 | &
0483 | 1-909 | 0-326 |2:3081 | 0-670 | 0519
0045 | 0282 | 0064 | 0972 | 0-347 |0-302
0082 |0419 (0093 |1-18 [0426 [0365 |
0084 |0517|00%2 | 135 |o0414 |0337 |
0142 | 0697|0125 | 156 |0498 [0-401 [ 3
0148 (0817 (0432 | 1173 |0492 |oa378 | v
0334 | 1291 |0 2142 |0-657 |0503 | X
0341 | 1451|0224 [2313 |0647 |0
0034 0173|0051 (079 |03s4 (03m2|
0036 |0234 (0051 |099 |0346 s
0069 | 0342 1118|0434 |03e7 [=3
0073 |042 |008 |136 [046 (034 | &




484

FLEMING BROS.

WEIGHT OF STEEL STRIP

Gauge Thickness of Strip in inches

7

13

176

160

144

128

-116| -

SRR
N

~C 000 000000
: 43
83

0-037

10-112
0-150
0-187
0224

0-262
0299
0-337
0-374
0-411
0-449

0-486
0-524
0-561

0-598/0-
1-197]1-

1-795
2:394

4.787

5-984
6:582
7-181

7779
8:378
8:976

2-992(2-
3-590(3

41893
5:386 4-

0-034

0-075/0-068/0-
0-102/0-
0-136/0-

0-170

0-204(0-

0-238

0-2720-

0-306

0-340/0-

0-374
0-408

0-442|0-

0-476
0-510

w Owo
N0
Koo

345

o

0-027
0-054
00822
0-109|
0-136
0-163

0-190
0-218

0-326
0-354
0-381
0-408

0-435

1741
2611
3.482
3917

4.787
5222

5:658
6:093
6-528

0-870/0-
1-306]1-
2:176(1-
3:046 (2

4-352/3-

0-025
0-049
2074
0-098
0-123
0-148

0-172
0-197
0-221
0-246
0-271
0-295

0-344
0-370
0-394

4733

5-127
5-522
5-916

0-320/0-

0-354
0-707
1-061
1-414
1-768
2:122

2:475
2-829
3-182
3-536
3-890
4-243

4597
4-950
5-304

092

0-020!
0-039]
0-059
0-078

0Il7

0-137
0-156
0176
0-195
0214
0-234

0254
0-273
0293

0313
0-626
0-938]
1:251
1-564
1-877

2:190
2502
2-815
3 128

3- 754
4:066

4-379
4692




FLEMING BROS. 485
IN LBS. PER LINEAL FOOT

Gauge Thickness of Strip in inches Girth
in

_I_‘_. _ii i _"_ _E_I,_‘l,— .ﬂ. inches
-080 | -072 | -064| -056 | -048| -04C. 7% -032
0-017(0-015{0-014|0-012|0-010{0-008|0-007|0-007 | ¢
0-034/|0-031{0-027|0-024|0-020|0-017{0-015/0-014; %
0-051(0-:046|0-041|0-036|0-031{0-026|0-023|0-020| %
0:068(0-061 |0-054|0-048|0-041{0-034/0-030|0-:027 3
0-085(0-077 |0-068/0-0600-051|0-043{0-038/0-034| 5
0-102(0-092|0-082|0-0710-061{0-051{0-046|0:041 3
0-119(0-107|0-095|0-083|0-07 1 |0-060(0-053|0-048| 7
0-136/0-122/0-109|0-095|0-081 [0-068{0-061 |0-054 1
0-153|0-138{0-122|0-1070-092|0-077{0-068/0-06 1 | &
0-170|0-153/0-136/0-119/0-102|0-085|0-076,0-068 s
0-187|0-168|0-150(0-131|0-112|0-094/0-084/0-075| 4}
0-204(0-184(0-163|0-143|0-122(0-102{0-091{0-082 3
0-221(0-1990-177{0-155(0-133(0-111{0-:099(0-088| 1§
0-238(0-2140-190{0-167|0-143(0-119{0+106(0-095 z
0-255|0-230|0-204/0-1790-153|0-128|0-114|0-102| 1§
0-272(0-245(0-218]0-190|0-163 (0-136{0-122/0-109 I
0-544/0-490(0-435|0-381 |0-326(0-272|0-245/0-218
0-816{0-734|0-653|0-57 1 {0-490/0-408|0-367(0-326 3
1-:088(0-979|0-870(0-7620-653 [0-544/0-490(0-435
1-360{1-224|1-088|0-952/0-816(0-680|0-612(0-544 5
1-632{1-469(1-306|1-142|0-979(0-816(0-734/0-653| 6
1-904|1-714|1:523|1-333|1-142|0-952/|0-857(0-762, 7
2:176(1-958(1-741{1-523|1-306|1-088/0-979|0-870| 8
2-448/|2-203|1-958|1-714|1-469|1-224|1-102|0-979 9
2:720|2-448(2-176|1-904(1-632|1-360|1-224|1-088| 10
2:992|2:693(2-:394/2-094/(1-795|1-496|1-346|1-197 1]
3-264|2:938(2-611(2-285(1-958(1-632|1-469|1-306| 12
3:536(3:182(2-829(2-475(2-122|1-768|1-591|1-414 13
3-808|3-428(3:046|2-666|2-285|1-904|1-714(1-523| 14
4-080!3:672/3-264/2-856'2-448 2-040'|-836/1-632 15




48 FLEMING BROS.

FOAM SLAG

Foam Slag is a light-weight, cellular, inert
material usable as a concrete aggregate for Cast
" in situ ' work or in Precast form, or loose for
insulating purposes.

raw material, which is a specific molten
blast furnace slag, is treated with applications
of water by a patent apparatus. During this
process the molten slag is ‘' foamed " or
inflated to appr ly seven to ten times
its original volume. The materinl after cooling
is crushed and graded for aggregate.

PRECAST BLOCKS
Standard Size of Block== 18"« 9"
Woeight per cubic foot= 70 Ibs.

Thickness - - 2 2k 3 4

Weight per Block - 12 15 18 24

FOAM SLAG CONCRETE

Typical Weights and corresponcling Crushing
gtr.n[th (at 3 Months)

Mixture
l”b:t"lw Cement : :E‘t':sj:‘“ :;;:-Z‘usal;; E:rlfr:‘;laf
o 4" | Lbs./sq. in,
65 LS é 3 L] 200
70 bao el 4 H 8 300
75 I 4 7 400
B8S T 3 t ] 600
90 I 3 & - 4 1,540
o I 2 (1} 3 3 3770
115 1 = 1 2 i@ 4,900
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WELDING DATA

WELDING PROCEDURE FOR FILLET
AND BUTT WELDS

STRENGTH OF FILLET WELDS
STRENGTH OF BUTT WELDS]
DOUBLE CHANNELS AS STANCHIONS
DOUBLE ANGLES AS STANCHIONS
WE:DED BRACKETS
TYPICAL DETAILS
TWO-PIN RIGID FRAMES
(RIDGE ROOF)

(N.L. ROOF)
COEFFICIENTS FOR
RIGID FRAMES
FORMULAS FOR RIGID FRAMES

EXAMPLE OF RIGID FRAME
CALCULATION
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FILLET AND BUTT WELDS

There are two principal types of weld, ie.
Fillet and Butt, and few occasions arise when one
or other of the established forms of these welds
cannot be used. The standard requirements
are as follows:

The size of a Fillet Weld is specified by the
minimum leg length.

The throat thickness from which the weld
strength Is calculated and which is a most
important figure in design is, for right-angled
fillet welds, in all cases taken as 0-7 « minimum
leg length.

Figs. | and 2, page 491, explain these definitions
and it will be noticed that the all-impertant
triangle, which gives the leg length and throat
thickness of a fillet weld, Is the maximum
Isosceles right-angled triangle, which may be
inscribed within  the weld cross-section.
Where fillet welds of unequal leg lengths are
used, the same principlesapply, and the strength
of such welds is controlled by the shorter leg
length.

The effective length of a fillet weld for the
purpose of strength calculations is equal to the
overall length of the weld minus twice the
weld size. This allows for the craters which
usually occur at the beginning and end of a weld
run where the full throat value of the rest of
the weld might not be obtained, The effective
length should not be less than 2° nor less than
six times the specified weld size.

The table on page 498 shows the strengths
of standard fillet welds.
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The majority of fillet welds are made between
fusion faces forming an angle of 90° as referred
to before, but where this is not so, and if the
fillet weld Is required to transmit load, the
angles shown in Figures 3 and 4, page 491,
should be regarded as maximum and minimum.

In such welds the inscribed triangles, deter-
mining leg length and throat thickness, are not
right-angled, and the ratio of throat thickness
to leg |e.ngth ts not the standard 0-7. The ratio
varies from 0-57 in the case of the maximum
obtuse angllsglﬂ ) to 0-87 for the minimum
acute angle ( The actual strengths of the
welds differ therglare from those given In the
table on pages 498/499, which incorporates
only the 0-7 throat value of the right-angled
filler weld.

In practice, howaver, it is usual to ignore the
increase in throat thickness and strength
obtained in acute-angled welds and to use the
strength as in the table. This compensates, in
part, for the difficulties in ensuring sound fusion
at the root of the weld as the angle between the
plates is decreased.

For obtuse-angled welds it is desirable that the
values in the table should be reduced In the
ratio of the lower throat thickness to the

0-57
standard 07, Le. for 110° =—" =« strength in
table, o7

Regarding Butt Welds, the size here Is the
throat thickness. The throat thickness Is taken
as the thick of the thi part |oined.
When both plates are equal, the throat thick-
ness is therefore equal to the plate thickness.

Whilst the strengthening effect of the rein-
forcement metal, as shown in Figure 5,
page 492, is ignored. this additional metal
should be provided and the amount should
not be less than 109 of the weld size, or
% In., whichever is the lower value.
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On page 493 are the more important forms
of Butt Welds. Butt welds are normally made
throughout the full length of the joint, and
intermittent butt welds are not permitted
where the joint is carrying load.

The permissible stresses in butt welds are
varied from the standard figures given in pages
500/501 according to the type of weld. The
principal points to observe are these :

Single V, U, ] or bevel butt welds should be
sealed wherever practicable by depositing a run
of weld metal on the back of the Joint, as in
Figure 5, page 492. Where this is not done the
maximum permissible stress is reduced to 509%
of the corresponding figure given in the table,
If, however, another steel part is in contact
with the back of the joints and a suitable gap
is provided at the root so that deposited metal
may penetrate into such backing part, ensuring
sound fusion, the full working stress as in the
table may be used.

In all J or bevel butt welds either, single or
double, 759, only of the stresses given in the
table are permltted

All stresses are calculated on the throat
thickness and reinforcement metal is ignored.
If the reinforcement is ground flush, these
stresses still apply.

Extracted from Welding Memorandum II.
Adyvisory Service on Welding,
Ministry of Supply,
London, N.W.I.
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FILLET WELDS

Vi e
Fig- 1 S NER Throat Thickness ‘T

Actual Leg Length - 4

= 4

Effective Leg Length~™ i )

Fig- 2 Throat Thickness “*T""

Actual Leg Length—__|

Effective Leg Length

CONCAVE

E 110" Maximum Angle
Fig- 3

Fig. 4 /Flat or Downhand - 60°

Vertical or
Upright Horizontal-70

Overhead - - -80"

Minimum Angles
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BUTT WELD SYMBOLS

Description Srobols

of Weld Type of Joint

Square Burte |
Weld

Single ¥V
Butt Weld

Double V
Butt Weld

Single U
Butt Weld

Double U
Butt Weld

Double Bevel
‘Weld

Single J
Bevel Weld

Double J
Bevel Weld

DOTORR AR

p=
X
U
n
seacall 1
K
V
K
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CHART FOR

(conforming to |

Welding Procedure for Downhand

Throat POSITIONS OF RUNS FOR

(Leg | Thick-| ALTERNATIVE PROCEDURES
]"' n‘Q“
n
s | jng, 10 6 4
5.W.G. [ sw..

S.W.G
& | 0133 l

i

L-*‘
3 |o17e hm L3 HEs o
_1:;_ 0221 bn.. k}_ .h.. L’.
¥ loas| K h}_ _E. .L_
i | o3ss E». NS ‘h;_ h;_
& | oan & R L L |

* The current values may need to ba varied accord-
ing to the thickness of plate, but such variation
is not to exceed the limits specified in Part IV.
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QUASI-ARC ELECTRODES
B.S.S. 639—<class A)
Vertical FILLET Welds
105.W.G. | BS.W.G. 6 S.W.G. 4S.W.G.
¥ B é By 4 Byl, .| 43
$23fgl$98a| SEBlual 52 e
EogiseploglseionisEl 08 |8
0-52.;“( aﬁn;( oﬁn;": o<a ;(
¢ 5|0=| s ®A[0<=| o 2A|0=5| s BA [O=
z s zs zZ5s z5
1—9° | 115 || I—14" | 160
I—&" | LIS]| 1—9" | 160 § 1—I12" | 200} |—I17" {250
3—10") 115 3—15"| 160§ 1—10" {200 ] 1—I2" | 250
3—8" | II5|f 3—10"| 160 § 3—I6" | 200] 1—10" | 250
4—7* | 15| 3—8" | 160 | 3—I2 | 200 § 3—I4" | 250
6—7" [ 115 6—10"| 160 | 4—10" | 200 § 3—I1" | 250

The procedures to the right of heavy line above
should be used wherever possible, to increase the
speed of welding and decrease welding costs.
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CHART FOR
(Conforming to

Welding Procedure for Downhand

POSITIONS OF RUNS FOR
ALTERNATIVE PROCEDURES

Note—Sealing run should always be allowed
as well as welds shewn

Thickness of
Plate in ins

10

4
S.W.G. S.W.G.

B
3

4

LI

9l it | o |k

@99 4|8 9|9
Y

¥ LT
¢ 858
¥ A=A
v <
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QUASI-ARC ELECTRODES
B.S.S. 639—Class A)

Single V BUTT Welds

4 S.W.G.

“sdwy uj
« JURIIND

245

245

245

245

245

245

245

paajsodag
poy jo yaZua
.wc:“ &G vﬂz

|—18"

|—15"

1—12"

6 5.W.G.

*sdwy uy
& JUaLIND

200

200

200

200 § 5—10”

paaisodag
poy jo yiduan
‘suny jo ‘opN

|—I15"

9—8" | 200 § 6—9"

8 5.W.G.

“sdwy uy
+ JUBLIND

155 | 2—14"

155 § 2—12"

IS5 § 3—117 {200 § 3—13°

155 | 5—8"

paisodag
Poy jo yaduan
‘suny jo ‘oN

2—10"| 155

4—8

6—10"| 155 | 4—10" | 200 § 3—9"

9—8"

10 5.W.G.

‘sdwy uj
+ JUBLIND

115

15§ 2—9°

115 | 3—8*

115

paasedag
Poy jo yaduan
*suny jo ‘opN

2—6"

-9

3—6"

5—9"
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Strength of FILLET Welds
For Downhand Welding

Working Loads in Tons

End Weld per lineal inch
<= | Ordinary B.S5:50 L.C.C;
| Require- 538 Require-
Side Weld ments 1940 ments
Ssze Throat | E S E S E S
A T e TR e T
Leg ness 80 & 7 5 6 5
W
i in ins, |tons/|tons/| tons/| tons/| tons/| tons/
in ins. 5q.in./sg.in. sq.In.Esq,ln. sq.in.[sq.in.
i 088 | 071 | 053 | 0-62 | 0-44 | 0-53 | 0-44
5 131 1:05 | 0-79 | 0:92 | 0:66 | 0-79 | 066
1 175 140 | 1-05| 1-23 | 0-88 | 1-05 | 088
¥ 219 1575 | 131 | 1-53 | 110 1-31 | 110
3 263 | 2:10) 1'58| 1:84 | 1-32| 1:58 | 1:32
1 3 <306 | 2:45| 184 | 2-14 | 1:53 | I-B4 | 1:53
 d +350 | 2:80 | 2:10| 2:45 | 1-75| 2:10 | 175
3 394 | 3-15[2:36| 276 | 1:97 | 2:36 | 1197
H 438 | 3:50 | 2:63 | 307 | 2-19 | 2:63 | 2:20
1% 481 3:85|2-89 | 3-37 | 240 | 2:89 | 240

MNote the minimum effective length of a fillet weld
should not be less than two inches nor less than
six times the size of the weld.

a
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Strength of FILLET Welds
For Downhand Welding

l:—:;_l__::l] Working Loads in Tons

End Weld per lineal inch
s —| | Ordinary | B.SS, Lcic
— Require- 538 Require-
Side Weld ments 1940 ments
Size | theoae [ E | S | E| S | E |5
ffcke | =—1—————
dor, | fhas [ 80| 6 sl |8
L in ins, |tons/|tons/ tons/| tons/| tons/| tons/
in ins. sq.in.|sq.in.|sq.in.|sq.in.|sq.in.|sq. in.

3 | 525 |420|3-15]368|2:63|315|2:63
1 569 | 4-55| 342|398 | 2.85 | 3.42 | 2:85

) 613 | 491 | 3-68| 429 | 3-07 | 3-68 | 3-07
1 656 | 525|394 459 3-28 | 394 | 328
1 <700 | 560|420 | 490 3-50 | 4.20 | 3.50

E = End or tension fillet in which
the line of weld is located across
the lines of stress.

S=Side or shear fillet in which
theline of weld is located parallel
to the lines of stress.

The effective length of a filler
weld shall be the overall length
minus twice the weld size, or
alternatively | in. return must
be provided.
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‘Strength of BUTT WELDS

Plate Thickness
in inches

I

el
=

ANGLE @ Working Load in Tons
60° Flac or prer lineal inch
Downhand e :: :
70° Vertical and | 00.5 £ =
Upright E RS < ;." Lo
80° Overhead e 27| 25
E-g| 2 | “s
Type of Weld U Geo £ w
r_—x%:: o0 | 075 | 063
g
FERY A 150 | 113 | 094
S ———
5 "
;:;:S?:: 200 | 150 | 125
Yo~y oV
. 250 | 188 | 156
LT
f:;.) 300 | 225 | 188

Compression and tension stresses ait 8 tons per sq. inch
accordance with the B.S. Specification 538, /940, and

per sq. inch refer to the L.C.C.
must have a sealing run on the back o

m?ufrements for
the V; where

to not more than one half the corresponding stresses




FLEMING BROS. 50l

Strength of BUTT WELDS

ANGLE & Working Loads in Tons
i 60° Flat or per lineal inch
-E i Downhand A - ;
'E_'§ 70° \"U:ical and | 8 g_‘. & £
4 pright ol o | o
25| 80° Overhead g.:*’ g2 | 22
2 arg £ g £ c
o Ew 8 et 8 g
Type of Weld SEw ° “
¥ v-'- 400 | 300 | 250
—i el
| =g | s | s | 3
N =iy to
¥ Q! 600 | 450 | 375
— =Vt
¥l N 700 | 525 | 438
— —ste
i [: i 800 | 600 | 500
— s -

indicated atove.

and shear stresses at 5 tons per sq. inch are in
the L.C.C. requirements. Shear stresses at & tons
Webs of Flate Girders and Joists. All Butt welds
this is not practicable the weld should be stressed
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COMPOUNDSTANCHIONS—
Safe Concentric Loads in Tons

i 54 ©

5 x Ei ﬁin;‘ea ;_; E EFFECTIVE
L e o B R R I

TwoChannels
12-312637| 52.74| 15:52| 7 | 113|109 | 106 | 102
10-31x2446| 48.92| 1438) 7 | 104|101 | 975|936
103 =1928|3856| 11-34] & |81-4{785{75:3|715
9x35x2227| 4454| 13:10| 7 | 94-6/92:0]887|85.0)
" 9x3 x17-46| 3492 1028 6 |73871-1| 680645
8+33%2021| 40-42 ||-aa\ 7 | 859 83-1|80-3{768
8<3 15963192 938| & |67:1|648|620/585
7esix1828|3656| 1076] 7 | 77°6|75:0|72:5] 69-4
73 x1422) 18.44| 83¢] & | 597|576 55:0/52:0
6x31x16-48| 32.96| 970| 7 | 696|673 646|614
6<3 1651|3302 971| & |694|67:0{637[60:0
6+3 x12.41|2482| 730 & |521|503|48:0/452
5:251022|20-44] 601| 5 | 42:4|402|37:6| 343
452 % 709 H-IBI_IE z 287|26:6/240[206
3<13= 46 | 920 270 3 | 176l 153 122] 93

For gemr‘al notes relating to above see page xi
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Double Channels Welded Together
and Dimensions and Properties

Modull | Radil

HEIGHTS IN FEET o A 8 8
14| 18 | 22 | 26 | 30 | 34 | Axis | Axis |Axis! Axis
y—y | x—x |y—y|x—x

91-9|79:0| 64:9/51.8| 41-6| 33.8| 357 | 532 | 2.84| 454
83-6|70-9| 56-9| 453 36-:0{ 292] 305 | 43.8 | 2-73| 3.90)
61:5| 49-5{ 38:1]29-523-1 220 | 331 |2-41] 382
758|63.0|51-3(407[302] | 27:3 | 367 |2:70] 355
55.4/440328)26:1| | [ 194 | 278 |2:38) 3-49)
68:1| 57+1| 456|362 28:6] | 240 | 303 |2:68] 3-19
500, 394/30-1|232) 171 | 234 |234) 316
61:5| 51-1/408)32:0{254] | 212 | 245 |23 282
439 344262200 148 | 187 | 2:30/2:80
'53.0| 42:8] 33.2| 256 202 18:4 | 193 [2:58 2.44
50-5| 39-1/30-0 ne | |67 175 |2:27) 233
383 300, 22:8] 173 127 | 142 [2:29] 241
262| 188|137 85| 95188 199
13-8) 93 48| 51 (152 1-5¢|
_’I 22 | 24 |1-11 116

See pages 498 to 501 for Strangth of Welds |
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COMPOUND STRUTS—
Safe Concentric Loads in Tons

Y. X U
x T i ] TR EFFECTIVE
Wiy | e | g
Two equal Ibs. ins. 3|4|6]|8
angles
5 <5 x3 | 2457 | 722 |%2:0/51-048:6 456
4ixdpxd | 2200 | 647 [463/452|426{395
3 <4 %3 | 1946 | 573 |+06|39.5 368330
3ix3tx2 | 1690 | 497 |u48[336[305265
3x3ixy | 1148 | 338 [237]229[208) 181
3 %3 %3 | 1434 | 4m |290|278 242 197
3 x3 x3 | 978 | 288 198 190 166135
2ix25%3 | 1180 | 347 |232|218 176 129
2ix23<1 | @08 | 238 |59 150 12:1] 89
212554 | 890 | 262 |i72|158 121 84
2t<23¢1 | 722 | 213 |i40[12:9] 98 &8
2 <2 <0 | 784 | 230 |146 131 92| 61
2 %2 <2 | 638 | 187 |i19]107] 75| 49
Zx18%3 | 552 | 163 | 99| 85| 54 34
lixiixt | 468 | 137 | 77| el 35

For general notes relating to above see page xi
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Double Angles Welded Together
and Dimensions and Properties

=5 lh(f!ii
HEIGHTS IN FEET Evg Greatich
10| 12 14| 16| 18| 20 | 22 [Axe] Axis | Axis
x—ux| v—v | u—u
418/ 37:5|32:6| 27.8) 236/ 20-1) 17-2{10.8 | 2:00 | 1:94
35-4) 306/ 25-8| 21-6| 18-0| 15-1] 12-9] 86| 1-81 | 1-74
286238 193159 131] | | 67| 1-61 | 1-54
217172136 109 | 50| 141 | 134
148/ 17| 9.4 7.5 35| 140 | 135
15| 14| 88 ~ |3ef 121 | 11a
103 79 61 | 25| 120|118
92| 68 24| 101 | 94
_i:f.hrs‘—'_ = [ B KT
58l | | | | | [ve] wof s
| 4| s | s
i 12| 81| 75
P e NEJED
L TR R R BT R 8| 70| 65
S I — = 6| -60| -55

See pages 498 to 501 for Strength of Welds
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EXAMPLES OF ECCENTRIC LOADS ON
WELDED BRACKETS

Example |.

WallTom EXAMMLE | WILDS NOT

Ixx (Top and Btm. Welds) - 'B (.Dr !

2/ |
~2(6 % 7'5%) =675-0.
Txx (Side welds) = 2 (?i') - 2:;? 5625.

Total Ixx = 675:0+562'5« 12375 in.d,

Shear (Fs) = ¥= "'—;—o 405 tons per lin. inch.
M WeD 17x10x15
© Bending (Fp) =5 = 7 3w i7s

= 1-03 tons per lin, inch.
. Resultant (F,) = V'Fs® - F,? = V0-405%  1-03*
=110 tons per lin. inch.

Since the throat thickness was assumed unity in
calculating this stress Fr, ., 1410 is also the load
in tons per lin. inch of fillet weld, Referring to
the strength of filler welds, table on p, 498,
-,z fillet weld at 5 tons per sq. inch on throat

ickness gives a value of 110 tons per lin. inch,
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Example 2. Welds not in same plane as
Load “W "'

WaiTen = i1" D=it® b=l
T oW ‘I':."_“'c-;_;'.ur

Aevengr

g ":.::-- i
BT h

i

Wel Thickmew Ty

If the weld group is unsymmetrical, then

Moment of Inertia and Section Modulus must

be calculated about neutral axis N—A.

To find di e X, take about "' G-H""
5 x0 = 0

6.
2x303= 606082~ 497  — 1043 2
2(10—0-82) ~ 18:36 x 541 ~ 99-33 - X =355 =337
30-92 104-30
Assume throat thickness of Welds as unity.
.". Total effective length of Fillet VWeld
=654 606+ 18:36 -~ 3092 inches.
(Note.—Return ends of Fillet Welds have been
neglected to allow for end craters).

INA (Top Welds) = (65 = 3-37%) +2(3-03 = 2-55%)
=93-52.

INA (Side Welds) -_-1(%: £918 - 2:047) ~205:34,

Total Ih&k ~93-652+205-34 «298:86 in.t,

Shear (Fs) = %" 309 = 0194 tons per linear inch
WeX 6% 12337

“‘;‘;""‘"“") “INA 29886

aralle) =0-812 tons per linear inch.
Note.—Maximum Compressive Stress has
been ignored on the assumption that the
bracket has a perfect bearing to Stanchion face,
Therefore Tensile Value will only be considered
as shown above.
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Example 2.—Contd.
Welds not in same plane as Load W

Resultant Fj, = VFISF,2 < VO 194 10812",
= 0-83 tons per linear inch.

Rcferring to *' Strength of Fillex Welds'', p. 498,
1" Fillet Welds at 5 tons sq. in. on throat
thickness gives a value of 0-88 tons per linear in.
Example 3.

Welds in same plane as Load “W"

special Bracket (Welded 3 sides only)

s ¢ of R 5. Stanchion
—
i ]
E
H o
L]
| :I W |0 Tom
A D =i
Bl B wsg®

Anurnu throat thickness of Welds as unity.

Total effective length of weld - 18+5+5 287,
(Nuu —Return ends of Fillet Welds have been
neglected toallow for end craters,) Itisessential
to return ends at points **H'', as maximum
stress occurs at these points,

Te ﬁndldaisunce g(u&e Moments about ** GG "',
» -
x5=10x25=25 — 125
'IB 1—5 S X e 0-89".

. e =90x 1-61 = 10:61",

Ixx (Top & Btm. Walds) 28; 592~ 810in.*
Lxx (Side Weld) =i = 486 int
Total Ixx = 1296in.4
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Example 3—Contd.
Welds in same plane as Load “'W ™"

Iyy (Top and Btm. Welds)
3
-2 (|sz +5 % I‘6I’) ~46:76 in.4
1ry (Side Welds) =18 x 0-89* ~ 14:26 in.%

Total Iyy = 61:02 in.*

Inertia for Welds on same plane as Load "' W "'
is caleulated from the Polar Moment of Inertia
about its cencre of gravity ; i.e. Ip = Lax+ Iyy

.~ Ip =1296+-61-02 = 1357:02 in ¢,
y =91 4112=99"  Cosf= fi_'--' 0-42.

99

Shear Fs - ?- ;'—g 0-357 tons per lin, inch.
Wey 10 = 10-61 = 99
Bending F, = - S R 135700

= 0775 wons per lin, inch.
Resultant F, - \/F“.l +Fy? +2F ,F  cos 0

w Fu=V 357 L7758 L2 775 « 357 « 02
w Fup=V096 ~ 098 tonsperlin, inch,

Referring to strength of Fillet Welds page 498,
%" Fillet Welds at 5 tons per sq. in, on throat
thickness gives a value of 1:10 tons per linear
inch and will be adopted,

MNote.—When weld groups are subject to
combined bending and shear stresses i.e. de-
signed to carry the vector sum of shear stress
and the maximum bending stress, the resultant
working stress should not exceed 5 tons per
5q. in. on the throat thickness.
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TYPICAL STANCHION
BASE DETAILS
(Shop Welded))

Mot:e.—On Basesfor
lighe: loads the welds
can be made round
the profile of the
Joist  without using
Flange plates.
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TYPICAL BEAM
CONNECTION DETAILS
(Shop Welded)
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TYPICAL STANCHION
SPLICE DETAILS
(Shop and Site Welded)
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RIGID (or PORTAL)
FRAME TABLES
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SINGLE STOREY BUILDINGS

On the following page, No. 524, are shown
diagrams of four rtypes of Single Storey
Buildings in common use today, and indicated
in dotred lines are the shapes these Structures
tend to take up when subjected to wind in the
direction of the arrow.

In Figure | the Stanchions are fixed at the base
and act as Cantilevers. This type of construc-
tion is very common for small spans but not
very economical, nor to be recommended for
spans over 30°, as the Stanchion section in-
creases rapidly above this span and the size of
concrete foundations must be large enough to

ith d the bending t or over-turning
moment set up at the base.

The Structure in Figure 2 gets over the
difficulty of the base moment by the insertion of
a knee-brace. The bending moment is thereby
transferred and is maximum at the junction of
knee-brace and the stanchion, and the truss
itself is designed to withstand it. The moment
at the base is nil and the foundations can be
designed for the vertical load only without any
over-turning moment., This type of Structure
has the advantage over that of Figure |, in that
the connection of column and truss is strong
and ensures a Rigid Structure.

Figure 3 indicates a Structure which has a base
detail similar to Figure 2 and cap connection
similar to Figure |, which means there is no
bending moment at Base or Eaves. The Wind
in this case is transmitted through a lattice

irder at the Eaves level to the ends of the

ullding, and thence via the end framing to the
ground, The side Stanchions can therefore be
designed to resist the maximum bending mo-
ment at their centre heights, This type of
structure is economical, especially for a high
building, provided that the building is not too
long, as the Stresses in the Eaves Girder would
then become very high. As an alternative to the
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Eaves Girder, a Wind Girder may be placed on
the Rafter Slope.

Figure 4 shows what is now commonly called
a "' Portal Frame **. This type of consctructicn
embodies most of the good features of the other
three schemes, i.e. has no bending mement at
the base, has a rigid connection at the Eaves and
does not need an Eaves Wind Girder. It is
for this reason we have given the sections and
weights of these frames for a large number
of spans; and as the calculations are somewhat
laborious, we have given tables of bending
moments at various points in the frame to save
working out.

In comparing the Rigid Frame Weights with
that of the Truss and Column Structures, the
comparison should be made with Figure 2,
as this is the Structure which conforms with
the same conditions. In Figure |, for example,
the foundations would be considered as d;'.».-.rt.
of the Main Frame, these being designed to
withstand the over-turning momaent.

These four examples outline very briefly the
main principles involved in the design of the
Single Storey Building. There are other types
such as a Structure similar to Figure 2 but with
the columns having the bending moment divided
between the top and base, the point of contra-
flexure being determined by the proportion of
the two moments, which in turn is governed by
the amount of base fixity.

There are also Portal Frames having three pins
instead of two, one at apex and one at each base,
and Portal Frames having fixed bases without any
any Pins ; this latter combining the Portal
Frame with the Structure in Figure |,

All of these however are merely variations of
the four main types described.

The fixed base and three-pin Portals are not
generally idered to be as ical as the
two-pin frame under most conditions of loading,
hence the reason why in all our tables of bcnj-
Ing moments, etc., we have given it preference.
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NOTES ON TWO-PIN RIGID
FRAME TABLES

RIDGE TYPE

The tables on the following pages show the
bending moments, reactions, scantlings and
weights of Portal Frames from 20° 0" to 80° 0
span, each with three separate heights to eaves.
The frames have been assumed as |5° 0% apart
with roof slope of 217 48’ (i.e. rise of I/5th span)
and covered with Corrugated Steel, Asbestos
or Protected Metal Sheeting on Steel Purlins
and Side Rails spaced at 5° 0" to 6" 0" centres
respectively, or less.

The frames have been calculated to withstand
the following loads :

W.l. Dead
Acting vertically on the Roof Slope,
horizontally projected,

6 Ibs./square foot up to 30° 0° span.
65 Ibs./square foot up to 40° 0" span.
7 |bs./square foot up to 50" 0° span.
7-5 Ibs./square foot up to 60" 0" span.
8 Ibs./square foot up to 70° 0° span.
85 Ibs./square foot up to B0° 0° span.

W.2. 'Wind on windward slope
|5 Ibs./square foot acting normally
towards the roof slope.
Vertical Component (V.C.) 13-92 lbs.
per square foot, on sloping surface.
Horizontal Component (H.C.) 5-57 Ibs.
per square foot, on sloping surface.
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W.3. Wind on | d slope | i
10 Ibs./square foot acting nnrrrnllr
awzy from the roof slope.
Vertical Component (V.C.) 93 Ibs. per
square foot, on sloping surface,
Herizontal Component (H.C.) 3-72 Ibs.
per square foot, on sloping surface.

W4, Wind on windward side
IS Ibs./square foot acting horizontally
on a portion of the vertical side
(i.e. upper two-thirds of height
from ridge to ground less portion
from ridge to eaves already taken
in W.2).

The tabulated bending 1ts in foot tons
are calculated at points b, ¢, d, e, and [, on the
frame, i.e., eaves, ridge, and mid-way on roof
slopes and these are noted as Mb, Mc, etc.

Where the bending moments are negative the
value is prefixed by the minus slfn thus indicating
tension stresses on the outer face of the frame,
and likewise the positive moments are prefixed
by the plus sign denoting compression on the
outer face of the frame,

The horizontal thrusts and vertical reactions
acting on both pins are tabulated in tons. These
are respectively Ha, Hg; Va and Vg. The
horizontal thrusts are negative when acting
towards the frame and positive when acting
away from the frame. Likewise the vertical
reactions are positive when acting towards the
;nml and negative when acting away from the
rame,

‘I'M uctnon of Joist Is |Ivon I'or each frame

lated from the

the loads W.l and W.2 and W.4 to be taken
with er without W.3 (suction) and is worked
in accordance with the British Standard Specifi-
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cation 449—1937 Strut Formula (F1) and the
Eccentric load Formula (F2), plus the per-
missible increase of 3312 allowance for Wind,
and assuming that the web of the Frame will be
stiffened by the Purlins and horizontals. The
sections of the vertical portions of the frame
have been kept similar to the sloping partions,
the inertia being constant throughout.

Where we have a member such as a portal
frame, subject to both axial and bending stresses,
the general practice has been to design the
member as an ordinary column, It is agreed
however among our foremost structural engin-
eers that this practice is unreasonable where
the major stresses are bending and only a small
amount due to axial loads.

As well therefore as giving the section alcu-
lated from the B.S.S. Strut formula we have
given an alternative section (marked with an
asterisk and shewn immediately underneath the
B.5.5. Section) based on a formula which com-
bines both the bending and axial stresses in
their true propartion,

Although not generally used today we believe
this latter hod wi!{ be pted by the
authorities in the near future. Until such is
the case, however, we suggest that the B.S.5.
method of calculating the section be worked
to meantime.

Throughout, we have assumed the frames
to be spaced 15" apare. This is not always the
most economical or desirable spacing for Portal
Frames, but as the bending moments are tabu-
lated, the section can be arrived at simply by
propertioning the bending moment in the
ratio of the desired centres and the section
caleulated accordingly.

The total weight of each frame Is given in
cwts. This weight includes, base, apex, eaves
and Splice Connections, Purlin Cleats, Web
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Stiffeners and bolts. The frames would be
shop-welded in 3 portions up to 50’ span and
4 portions thereafter, the joints being turn
bolted at site and positioned on the Roof Siope
at points where the bending moment is least.

Owing to the limitations of space, we could
only give one set of details for each set of 3
frames. These details have been designed for
the largest heiEh: to eaves and on the basis of
the combined Stress Formula, as this gives the
maximum size of eaves, splice, knee and apex
connection,

In each case the span dimensions are centre
to centre of the section.

The overall length of the rafter has been
given for each set of 3 frames and is calculated
for the largest section in each case,

NORTH LIGHT TYPE
Likewise also tables show the bending mo-
ment, reactions, scantlings and weights of
North Light Portal Frames and MNorth Light
Portal Roof Frames (without vertical legs),
from 20° 0° to 40° 0" span also assumed as 15° 0"
apart and coured either with Cnrrugued Steel,
or Pr d Metal 5 ing on Steel
Purlins spaced at 5 0" centres or less on the
sheeted slope (21° 48°) and §" glass on Steel
Purlins at 4° to 5 centres on the glazed slope
(55°) and Corrugated Steel, Asbestos or Pro-
tected Metal Sheeting on Steel Horizontals
spaced at 6’ 0" centres or less on the sides.
The frames have been calculated to withstand
the following loads:

wW. D

ead

Acting vertically on the sheeted slope,
horizontally projected.

& Ibs./square foot up to 30" 0" span.

65 Ibs./square foot up to 40° 0" span.
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w.l.

Dead

Acting vertically on the glazed slope,
horizontally projected.

145 Ibs./square foot up to 30" 0 span.

150 Ibs./square foot up to 40" 0” span.

Wind on Windward sheeted slope

IS Ibs./square foot acting normally
towards the roof,

Vertical component (V.C.) 13:92 Ibs.

Horizontal component (H.C.) 557 Ibs.

Wind on Leeward sheeted slope
(Suction)

10 Ibs./square foot acting normally
away from the roof.

Vertical component (V.C.) 9-28 Ibs.

Horizontal component (H.C.) 3-71 lbs.

WA Wind on Windward glazed slope

W.s.

IS Ibs./square foot acting normally
towards the roof.

Vertical component (V.C.) 860 Ibs.

Horizontal Component (H.C.) 12:291bs.

Wind on Leeward glazed slope
(Suction)

10 Ibs./square foot acting normally
away from the roof.

Vertical component (V.C.) 574 Ibs.

Horizontal component (H.C.) 819 Ibs,

V.C. and H.C. Loads are in Ibs. sq. fr.
measured on sloping surfaces.

Weé, W.7. Wind on Windward side

I5 Ibs./square foot acting horizontally
on a portion of the vertical side
(i.e. upper two-thirds of height from
ridge to ground less portion from
ridge to eaves already taken in W.2.)

The remainder of the notes are generally
similar to those for the Ridge type frames,
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TYPICAL DETAIL OF KNEE JOINT
AND PURLIN STAYS
For Portal Frames pages 531 to 557

% Fiat Stiffeners (fitzed)
3 e
Full Strength 7 Fillec WPI? .
Butt Weld  / |

(o

|

3 [ Fall Strengch’)
" Bure Weld 3

Single ¥

Bure Weld ~

= Fat : oy
& 5. Joist

Stlﬂe:trs -1 e

{fitced) i Fillee Weld

- ‘?\\\Fllll Strength

RS T 9 X single Bevel

Weld
KNEE JOINT

Angle Purlin
or
Horizontal

"Iy Angle Stays

FS. Stiffeners 8 R.S. Jolst Rigid Frame

& Fillet Welds_

LATERAL STAYS
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TWO-PIN RIGID FRAME

NORTH LIGHT TYPE
Typical Details

30707, 35" 0" and 40’ 0" spans
See pages 564-569

70 Bute

SPLICE

1" Fillet all round

70 Bure
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FORMULAS TO FIND HORIZONTAL
THRUST H on TWO-PIN RIGID FRAME

On the preceding pages, a complete example
has been worked out with full calculations of H
based on the strain energy theory. Formulas,
however, have been prepared which eliminate
these laborious calculations and at the samie
time give sufficiently accurate results for hori-
zontal thrust H for ordinary design purposes.

The following pages show these formulas for
various conditions of loading and have been
arranged, as far as can be ascertained at present,
to conform to the loading requirements made
up by the Codes of Practice Committee and
which are about to be published as a further
revision to the BSS, 449-1940.

When H has been calculated for each system
of loads and added algebraically, the bending
moment can be obtained as outlined on page 603
(omitting the Crane Loads if not uired) and
assuming that the leeward Eaves I:“:Le polint of
max. bending moment (which is usually the case).

The Vertical reactions are also summated
algebraically and, in calculating the Section of
the Frame, the Stresses are obtained from both
the axial load (vertical reaction Ve) and bending

the Combined Stress to be within
the permissible limits of the Strut formula
(all as pages 603 and 604).

On working out values of H, using these
formulas and the Codes of Practice Committee
loading, and comparing the result with the “H "
values in our two-pin tables, it will be found
that smaller values result. This is due to the
different system of loading. We do not advise,
however, that our Frame Scantlings be reduced,
as in most cases they were fixed in relation to
deflection limits and not from the maximum
bending moment.

In all cases the formulas are based on the
section being of uniform Inertia throughout.
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L

VERTICAL ROOF LOADING

Dead Load and Snow Load
(Distributed)

W, foot run
[T TR TN (LRI TCETRATHUR
- :
b A d
_,..—L_- - —_T
Ha A edyHe _
"ﬁ >,
2 Ve
wis (8h -+ 5r) WL
—Ha = —He X s i Va=Ve= 7"

y = h’(! + ;) r (3h+r).

Concentrated Load at Ridge
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SUCTION ON ROOF
(Windward Slope)
Sucﬂon uniformly R:l:‘trllmhd and acting

normal to
Resolved into Vertical and Horizontal
Components

VYertical Component

W. Efm: run

e
2

WL  (Bh4-5r)
Ha = Hl——6—4—h —-r—--

IwL WL
—Va= — —Ve = 5

Horizontal Component
W. per
% b

tag

ek (3 1—2) +5r (4h+0)]

Wr
He= ——
T3 ¥

W.rﬂh 2h+r)

—Ha =Wr—He.
Va=—Ve=
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SUCTION ON ROOF (Leeward Slope)

Suction uniformly distributed and acting
normal to Roof Slope
Resolved into Vertical and Horizontal
Components

Vertical Component

*Va Ve

h
we  181%(347) 4 5r4h4r))
a = M e e e e
16 ¥
—He =Wr—Ha.
Wr (2h+-r)

—Va=Va= 2L
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WIND ON SIDE CF FRAME

Load per 1’ 0" run W on windward side equals
that on Leeward Side

W. per W. per r
hiﬁnb/ﬁ aﬂm*
_ =8|

M e——L L He
TS L e e S meel e
1) -
Va 1‘\":
Wh?
Ha =—He =Wh —Va=VYe=—:,

CRANE LOADS

W(L—F) WF
i Ve = =g
Mote for Load W, acting on Vertical Leg (D—E)
of frame Horlzontal Thrusts Ha and He can be
proportioned from Load W.

Wi(L—F) F
i3

and Ve = Va= —L’—
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FULLY WORKED OUT EXAMPLE OF
TWO-PIN RIGID FRAME

The two-pin frame, being without any ties or
strues s termed “snl:lr.alfr indeterminate "’ or
redundant. The stabilicy of this type of frame
is dependent on the stifiness of its joints, and the
whole frame is subjected to bending stresses. In
order to caleulate these sitls ¥
to find the horizontal thrust at the pins (or
bases). This thrust (H) can be calculated from
the following abridged formula (omitting tem-
perature stresses and assuming the inertia of
the frame to be uniform throughout),
EMyyds
i Zytds”
H =the horizontal thrust at the Bases or
Pins (in tons).
M, ~the bendi (in foot-tons) for
vertical and horizontal loads on any
ortion of the frame, calculated on the
asis of the'frame being a simply sup-
orted beam, (Generally called the free
Eendin: mement),
ds ~a portion or segment of the frame (in
feet).
y =vertical ordinate from pins to centre of
the frame segment ds (in feet).

X «summation of.

When the horizontal thrust has been found,
the actual bending moment (M) at any point of
the frame can be obtained from the formula
M =M, —Hy.

On the following pages a complete example of
a two-pin portal frame is worked out having the
usual dp ad, wind, and suction loads, and in addi-
tion the vertical and surge loads from a 2-ton
hand crane travelling on a gantry resting on
brackets fixed to the flanges.
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The first step (after a diagram has been drawn
dividing the frame into segments (ds) and mark-
ing off the ordinates y) Is to dettermine the free
bending moments from each of the various load
groups W,, W,, W, etc. The first pull-out sheet

ives each step in detail, showing the workings

these moments. These values are then

tabulated on the back of this sheiet as well as the
other various dimensions of the formula.

In the case of the W, load, we have divided this
into 2 groups, one for the vertical component
and the other for the horizontal component,and
the algebraic sum of these two values is the
combined moment. As far us_the suction
{W,) is concerned, this being 10 Ibs. against
the 15 Ib. wind, it is only necessary to take §
of the combined Wy loads, reversing the sign
in each case and noting always that the
segments are also reversed.

It should also be noted that in order to calcu-
late M, for each of the horizontil wind, suction,
and crane loads it is necessary first of all, in each
case, to assume a value H, equal to half the
summation of the loads. When this has been
done it is then necessary to calculate the actual
horizontal thrust, using the original formula on
page 601, and it is from this value of H that the
actual bending moment (M; —Hy) is obtained.

Regarding the vertical reactions, these are
obtained by the usual method of taking moments
about the windward hinge and dividing the
result by the span of the frame. For horizontal
loads there will be a downward thrust at one
pin and an upward thrust at the other, and for
vertical loads (these being symmetrical) each
pin shares half of the total vertical loads. The
algebraic sum of both these values (from the
horizental and vertical loads) gives the vertical
reaction (or shear) at each pin,
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It will be observed that in this example a
negative sign before the values of horizontal
reactions Hy and Hy Indicates that the reactions
act inwards towards the centre of the frame,
and likewise a positive sign indicates that the
reactions act away from the frame.

The next step is to tabulate the whole of the
actual bending moments (M) for each of the
loads W, W,, etc., and to add these up alge-
braically, with or without suction, in order to
find the maximum B.M. for each segment of the
frame. From this table (which is shown on the
second pull-out sheet) the maximum bending
moment on the frame as a whole is seen. This
maximum B.M. has, however, been calculated
at the centre of each segment and, in order to
obtain the absol i which
usually' occurs at point P (eaves), it is necessary
to, malce a separate calculation which is as fol-
lows :-— (1-869 x 29-25) + (172 x 1'5) + (0-09 »
615) «:51-53 foot tons,

The frame, as well as resisting bending
moment stresses, must also resist direct Joads,
and the next step is to tabulate these from the
various diagrams, in order to arrive at the
maximium direct load on the segment carrying
the maximum bending moment (in our case at
point P), See pages 604, 605, 606, £07.

We ican now calculate the section.

Absolute Maximum B.M. ~51-53 foot tons

Mastimum Direct Load (on
this same segment) = 2678 tons

Centres of Side Ralls at this point=6" 3"
Height from Pin to Eaves =29 3. Astume a
16x 6 x50 Ibs. RS, Jolst.

Effective height lyy = 625 x 12 =75 ins.
Effective helght Lxx =29-25 x 12 =351 ins.
I 75 B 351

r—';"‘ 124 60-48 T 54:17.
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Fy = 5-87 tons/sq. in.

— M S5PS3%l2 o .
Bending stress e 773 80 /5q. in.
W 2678
Axial stress = gk T_”-—U'ial " "
Total combined stress = 8-182 tons/sq. in.
Permissible stress Fy = 6'57 tons/sq.in.

33} % increase due to wind = 2:19 o
Max. permissible =876 ,, W

The section of 16x6x50 Ibs. R.5. Joist
assumed is suitable.

From inspection it is evident that this section
is also suitable for the inclined portion, as al-
though the moment is the same, the direct load
is'szn;niller, and the Purlin spacing is smaller than

Calculation to find the DIRECT AXIAL
forces in frame.

To arrive at the direct axial forces at any point

on the frame it is necessary to resolve the hori-

zontal and vertical,thrusts. Consider the point

P (at eaves) on the rafter slope.

o e

Fig. | Fig. Il

Direct Axial Force due to Horizontal Thrust
(see Fig. ).

=H cos 8
Horizontal Thrust at Pin=|-869 Tons.
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FLEMING BROS. STRUCTURAL ENGINEERS AND IRON AND STEEL STOCKHOLDERS, 49 BATH STREET, GLASGOW, C.2
| Table of Caleulations of Free g M (See ether pullout sheet for O )
Wind on Side WA (contd.) Yertical Crane Loads W3 . Haorlrental Crane Surge Loads W.5

4" Sman - 2V X Highto Eaves -

Dead Load W.1.
Shextsand Finingn, = =+ + 2+ o« o+ = = }5Pig
n:ﬂ?alumm.. i RV E R ;;m 3
5o me - - - - - L - - - 1
Tous! - muﬁ"ﬁ.
_—

Ml’.

TWO-PIN RIGID FRAME

15 &% ern. of Frames

Total Verveal Deed Load, ~ SELSIEET3 s 4 oy

{Harmzarally Progreted) 5
hrhmt--‘- =01 tom

‘Ifﬁ.‘j

195« 247) .nn
1405 = lll ) t?l'_l. « 748 i vom L;en
_IN-II-G «2178) - ﬁl-lll).-—!l
and (LK) =105 IMSI l- 29 )-(02
uun..m«
Wlml‘;-!l Roof  Wind Mormal to rel m-ﬂ 1w, w9 fr,

Ox 15515

‘. Total Load (Normal) = = b kent

Wind :.l: Rool (contd.) Vertical Companent
N

V- =48] toms: Vg =24 181 = D59 tom

14-3338
—5

BM [FG) (151 & 247} = + 401 . toms

BM (GH) = (15) » 811)= {06370} = « 1058 fr rom

BM (H]) = (151 « 1387) - (06 <278) - (04« 824) = « BT I tom

BM (1K) = (15} « 1935} - @ 6= 1F) - (06 = B46) - pi.un}
1398 A tom

BM (KL} = (05%x ($15)= « 1142 fx tom

BM (LM} < (059 13.47) = + 807 frtom

BH [FN) = (059 B11)= o 478 fitom

BM (NPF) < (059« 267)=+ 152 I tom

Wind on Reo! W.2 Herizental Component

Wind \o;‘-m (contd.) Horizantal Component

Apumae Horronel Rescviony Equal

My = 'Hr";"e—;’-‘-omm

Vestical Rescrion - ¥, = » Y

0134 3825) + (D25 3591) (028 « J3-66) o (D28 « 3141+ (012 -2525)
“3

-‘_'..’!."-nmwu

BM (AB) = (D495 3D

B (BC) = (D445« #O

M {CD) =

BM (DE) = 5w 20+

BH (EF) = (0495 <36 1) = « I2FI I

BM (FG) = (0475 = 36.30) - (017 x | 08) - (0745 « 267) = « 1288 fc.

BM (GH) = (0495 « 1254) - (012 < 339) - {025 = 110} ﬂ'l'g-l'-:lj

tony
BH - [0S AT (01T 0 534) - DI« I T} - @25 )
mm :m n:: en u: “Oas. ma,-.s..é’m
L) = = -

sl W=l am-un]-.o;?m

BM (KL _pm.n:s— 4% > 1708) = - Jidfe

b ll:'n’}j = (0740 134T} - (D952 M4 TH) = — 698 it tons

BH - m,a-l:-ﬁm-n-u--lmi.m-

BH (NP} = (0749 = 247 - (0495 » 3033) = - 1 01 fr. comy

BH (MO --Dﬂ-l&]--l’lﬂﬁm

BM {GR) = - - - 1034 fe. tone

BM | omus—n.. T4 e pan

BM i{f }o 5 0 'o!-- 46 i toms

B -~{ﬂ-m- 30 jou = 149 o pomn

Max. Wind Presiure 15 Ibe tg. fr. on 4
Height of Buliding to Apex =18 ¥+ ¥ §' =
WYsj=5'¢

o Side exposed to Wind < 28" 6" =% 4" =l 0"

._'“,.I“IM_I(Q- 54150

r Yﬂ: Surfaee

= | 8 10m

V= 4V

U033 2505) ¢ (0344 200) + (056« 175} 4 (6232 13)
= s

--a?-r}ﬂ-lm

.u,..a,.'_i‘é.onw-

BM (AB) = (081« 30)m 4243 0 sl

BM (BO) = 083 % 30)a + 747 1. tova

84 (CO)= (081  1538) - (520 = 3175} « 1197 . 1om

BM (DE) — (O8] « 2088) - (0 BA7S) - (9545 1115) = 4 M 10ft. tom

BN (&) +(P413610) - O » 14135)- 034 737) - O34 ) 135
= #1242 fttom

B G) = PO 301) - T - 1IN G361 140) 344 70)

BM (GH) = w1254 120 mu.llm (054 . 9.54)

\ e pﬂi! =T 1)) = o 189 h o

BM (H]) -([08) 34 IJ I}}l' 604) - (054« 11-7¥;
) SRUEIED p 'i pm.ui g 4T i l’am

&7) = ¢ 504 I comy *

BM K) = (083 374 1: S < 103) - (054 » 1408
TR o g $m.m§>.‘° P14 . tora
BM (KL = (0794 « 1935} - 08 :m:. 1541 #. tom

BM (LM} = (0794 & 13:67) - (083 = 34 79) = - 1802 1. toma
BM (MN) = (0794 = 811}~ (083 « 31 54) = - 30-57 fi. 1amn

(From 1 Ton Hand Crane)

LE 1]

Crane Reaczion {Left Hand Tide) =444 g5

Crane Reactioe (Right Hasd Side) = 172 tosn

Anseme Depth of Colama ag Crane Seackes - 14°
Crare Chearance « 10"

Eﬂ:m-.‘!‘: s 107 in

\f.-—‘m- |-§§¢[I-721W -%-lll il

Vw61 181 - 435 tom

BM (AB) =0

BM (8] =0 -
BM (CD) w0

BH (DE) =0

BM (EF) = (444 1'5 )= s 466 T2 rans

BM (FG) = (435 267)— (444« 1 17)w 4 641 Rt tova

(From 2 Ten Hand Crane)

Ham by = 2200 och o
.v,..u,.o_"wgnﬁ.na:u..

BH (AS) = - (00Vx 30 ) -0 i tams

B (BC) = = (D0Vs 90 - - 081 fr. tom

B (CD) = - (0075 15) - 138 . tom

BH (DE) = - (000 < 2088) » - 188 11, tom

B (EF) = (000 3425) - (D07 « 26:13) = =207 fr. tom

BM (FG) = (009« 733) - (009 < 30 33} » (0090 n 267)= - 1-82 fui toms
BM (GH) = (009 954) - (009 32.54) + (D053 = 811} ~ 132 fr. 1o
BH(HI) = (007« 11:79) - (007 » 2479) « (0093 « 13-67) = —0-80 . cons

H (435 (444w 681)w ¢ 590 k. BM (JK) = (0% « (400} - (009 « 37-08) + (0.09] « 19:35) = - 027 fe.
. Vet comp.~con 22 « 13~ 1391 i, EM (NP) = (0794 « 247) - (08343033) = - 2105 . tons b i M Sl B e G s B (KL) = (DO 1100) (009 » 1408) - (509 » 19351 = + 027 . tomm
Hors. comp. ~sin 22" T 5= 543 e oa. fe BH (PQ) = - (083 x 26 12} = =219 . tome BT (JK) = (435 x 19:35) - (444 » 17.85) = + 492 fc. 1oms B (L) = 0075 479) - (009 « 1179 - (009) » 13-67) = +08 Fe. tons
Note.—Harz, and Yert. campanents are measured BH (QA) = - (08) % 20-88) = - 17:33 fi. tom BM (KLY = (435 « 25:15) - (464 < 2345 = + 440 ft. (ot BH (M) = (000« 1254) (000 = $.54) - (D093 w 811) = 4 132 Fe. tone
3 Ve on overall iloping wrface. BM (RS) = = (O8] « 1538) = - 1277 Tt toms B (LM = (435 < J083) - (444 193] = 389 It tore BM (NF) = {009 1)03)) - (009 = 7:33) - (D093 « 2:67) = + | 821k pans
WoxIFE 119 BM [5T) = - (D83 % 90 )= = 747 It toni " B (PQ) = (007 5 2 13) - (009« 3125)= + 207 i
& Vartical Load~ « 34 tom BM (MN) = (435 % 36-39) — (444 < 3489) = + J36 fr. toh . bons
=0 BH (TU) =~ 08 « 30 )= - 241 r_tom BM (NP} o (535 2 41-83) = (64 1 4033) m + 290 . s0n BM (QR) = (009 « 2088) = + | 81 f. tony
7} r.'om-lg =06 tons BM (PQ) = (435 « 445 ) - (444 = 430 ) = + 266 1. tams BM (RS) = (009« I5:38) ~ + |30 fr. yony
— BM (QR) ~0 BH (ST) = (009« 90 )=~ + 081 fp tors
and Harz M.“e'lu"s‘“—oﬂm BH (RS) <0 BM (TU) = (00% « 30 )= 4027 fr. ton
% BH (5T) =0
Per MI-G-;’-W,O!!W m?r?} -0 Note—Crane Surge Loads can act in sither horizontal direction




W.l. W.2. WIND W.3. SUCTION W.4, WIND ON SIDE W.5. VERTICAL CRANE LOADS || W.6. HORZ. SURGE LOADS
DEAD LOAD WINDWARD ROOF SLOPE LEEWARD ROOF SLOPE On upper 3 of Vertical Surface (Max. Crane Reaction Left-Hand Side) {Acting Right to Laft)
less height above eaves From 2 Ton Hand Crane F T
o (S y d | s | vk Yertical Component Harizontal Component M § of Combined M Values WMh 2 e € ot Pie Geane
¥ = Hy = Hy M I,(':it:»rr:i- Point | of opp&s?s Panels on s'.;:s Hy M Hy “ "
ne wilked

My | Myyds | ek [eHn |f [ M | Mives |H=F2) M—H] My | Myyds [(H = =02)f (M —Hy) group raversad || b, | My yds |-~ 2n)| b || M| Movds (= o=mn || M| Myyds |40y |0, =Hy)
AB | 30 90 |60 | 180 | 540 0 L 060 —0-60 0 0 060 | —060 |+ 149|4 2682 —006 | + 155 | + 095|| AB [=§x—203~— 135 + I'35)+ 2.49(4 4482( — O8] + 330 0 0 +0-39 —-0:39 || —027 |- 486 o0 —0-27
ec | 90 | 8o |eo | 540 | 4860 g 0 11:80 _1'B0 0 0 +1-80 —1-80 |4 446|+ 24084 —0-18 | + 464 | L 284 BC [=fu — 6:08-— 405 + 405 | 7:47 |4 40338] — 243 | + 990 0 0 +1417 —117 || —08] |— 4374 © —0:81
cD | 15:38 | 236-54| 675 [103:82 |1596:65 0 0 1-3:08 —3-08 o 0 +3:08 —3:08 |+ T-6l |+ 79007 —0-31 + 792 | + 484 CD [=3x—10-38~— 6:92| + 6921|.111-99|-1244-80] — 415 16:14 0 0 -+2:00 —2:00 —1:38 |— 14327 0 —1-38
DE |20-88 | 435-97 | 425 | 88-74 |1852:87 0 0 4418 —418 0 0 +4:18 —4:18 |4-10-34 |+ 917-57| —042 + 1076 | 4+ 658 DE |=8x —|4:10 =— 940| +~ 940 ||-- 14-10|+-1251-23| — 564 + 19:74 0 0 “+2:71 —271 — |88 |—166:83 0 —1-88
EF [2613 | 68278 | 6-25 |163-31 [4267-38 o 0 1523 533 0 0 1523 | =523 |+1293|+2011-60] —052 | +1345 | + 822|| EF |~fx —I7-64=—11-76] 1176 ||} 2:62 | 4206097 | — 7-06 [ +[9:68 |[+6:66 (3108764 --3-40 +326 || —2:07 |—33805| O —~2:07
tG | 3033 | 919-91 | 5-75 |174-40 |5289-48 || + 2:80 |+ 488-32| 607 —327 ||+ 403 |+ 702:83| +607 —2:04 [+12:88|+224627| —0-6l 41349 | 41145 (| FG |=3x —1689~—1126] +11-26 |l 8.04 |4 1402:i8| — 819 1623 [|+642|+1119-65| -394 +2:48 || —1-82 |—421-79| © - |82
GH | 32:54 |1058:85 | 60 [19524|6353-10 ||~ 768 |+ 1499-44| 1651 41417 ||410:58 | -206564 | +6-51 407 |4 936 |+ 1827-45| —0-65 +10:01 L1408|| GH |=3% =111l =— 741} + 7-41 ||.L |-89 |-+ 369:00| — 879 + 1068 ||[+593 [+ 115777 423 + 1-70 —1:32 |—275:54 0 — 152
] 3479 |1210:34 | 60 |208:74 |7262-04 || L 11-02 | +2300-31 | +696 1-4:06 +13-97 | +2916:10| +696 +7:01 4+ 5419 |+ 108336 —0-70 + 5:89 + 12-90 Hf | =§x— 517 =— 345| + 345 |- 4.73|— 987-34| — 939 + 466 ||+543 |5 113346 4452 +0:9] —0:80 |—156:19 0 —0-8
K | 37:08 |137493 | 625 [23175 [B553-31 || 12:70 | -+ 294323 | +742 1528 +13-99 |4-3242:18 | 4742 657 |4+ 0-36)|+ 83-43| —074 + 1110 | + 767 JK |=§=+ 0BB=+ 059 — 059 ||—11-14|—2581-70| —10-01 — 1-13 [|4-4-92|+- 114021 | -+482 40:10 —0:27 |— 4709 0 —-027
L 13708 [1374-93 | 625 [231-75 |sse3-31 || - 1270 | - 294323 | +7-92 4528 ([Hi11-42 |+264659| +7-42 L 40 — 3:86|— B94-56| —074 — 312 | 4+ 088 KL |=8x+ 767 ==+ 5:11| — 5:11 ||—15-41 |—3571-27| — 1001 — 540 ||+440|+ 101970 +482 —042 027 |+ 47-09 0 +0:27
LM | 34-79 |1210-34 | 6:0 |208-74 |7262:04 || 11-02 | -+2300-31 +6:96 +4-06 4 B-07 |4 168453 | 696 +1:11 §— 6:98|—1457-01| —0:70 — 628 | — 517 LM | =3x 41290 ~ 4 860 — 860 ||—1802|—376149| — 939 — 863 ||+3:89]+ 812:00| 452 —0-63 -+0-80 | 4-156:19 0 +4.0-80
MmN | 32:54 liosa8s | 60 |19524|6353-10]| 5 7-68] - 149944 | 651 T H 478 |4 93325| 651 —1173 |—-10-03|—195826| —065 — 938 | =114 MM | =3 x4+ 1408 =+ 9-39] — 9:39 || —20-57 |—4016:09| — 879 —11-78 ||+43:3B|+ £59-91| 423 —0-85 - 1+32 |4-275-54 0 +1-32
MNP | 3033 | 919-91 | 5:75 |174-40 |5289-48 ||+ 2-80 |+ 488-32| +&07 —327 ||+ 1-58 |+ 275-55| +6:07 —4-49 |—132! |—226894| —0-6l —12:40 | —16:89 NP | =8 1145 =4 7-63] — 7-63 || —23-05 |—4019-92 — 819 —14-86 ||+2:90]|+ 505-76| -+3:94 — 104 + 1482 | +421-79 0 41482
PQ | 26-13 | 68278 | 6:25 |163-31 [4267+38 0 o 1523 —5:23 4] 0 +523 —523 |—12:93|—2111-60{ —0:52 —12-4] — 1764 PQ |=§x 4 B22 =4 548 — 5481 _2|.69 | —3542-19| — 7-06 — 1463 ||+2:66]+ 43440 --3-40 —0-74 4207 |+ 338:05 0 +2:07
QR |20-88 | 435:97 | 4725 | 8874 | 1852:87 0 0 +4-18 —418 0 0 -+ 418 —418 |—10:34|— 9217:57| —0:42 — 992 | —14-10|] QR |=§x + 658=+ 4:39] — 439 (| —17-33|—1537-86| — 564 —11:69 0 ] +2:71 —2-71 4 |-88 |+ 166-83 0 +1-88
RS | 1538 | 23654 | 675 [103-82 |1596-65 0 0 1308 —3.08 0 0 4-3:08 —3:08 |- 761 |— 79007 —0-31 — 730 | —10-38|| RS [=§« - 484~ 3231 — 323 |1 |2.77 |— 132578 — 4|5 | — 862 0 0 +2-00 —-2:00 || +1-38 |+14327| © -+1:38
st | 90 | 810 |60 | 540 | 4860 0 0 4+ 1-80 —1-80 | 0 0 +1-80 —1:80 |- 446|— 24084| —0'18 — 428 | — 608|| ST |=Fx+ 284=+ 189 — 1'89 /|- 747 |— 403:38| — 243 | — 504 0 0 -+ 117 —117 || 4081 |+ 43.74] © +0:81
TU 30 9:0 | 60 18-0 54-0 0 0 +0-60 —0.60 (1] 0 +0-60 —0- — |49 |— 2682| —006 - 1-43 — 2:03 TU |=§%+ 0:95=+ 063 — 063 |- 2:49|— 4482 — 081 — |68 0 0 ~+0:39 —0-39 +0:27 |+ 486 (1] +0:27

| W T g 133826 H=% of c:mhinad_- H _fm' W.2. 1901546 i $
> Myyds L 71509:66 1446260 _ 14462:60 1 4466:67 e i — 133826 2R with opposite sign — 1901546 0~ s | 90705 o JEIG0S 0
Heors E, E' 7150966 17150966 N 17150966 | (0202-0:019) * § 7150966 E; F71505-66 bl g
o H=40202 . H= 40202 ., H=—0:019 s H=—0:122 o H-—0266 . H=40127
Ya=+12 Vu=+12 | Vi + 181 Vu=-+059 Va = —0:749 V= 40749 Va=—0892 Yu=—0708 Vigg = —0:T734 Vi =+0794 Vi =+435 Vu=-+181 Va = +0-093 [ Vi-—0093 |

Note.—All Bending Moments tabulated
are In Ft.-Tons; all vertical and horizontal
reactions are in Tons,

Hg =0—(+0202) = —0:202

Ha = 0— (+0202) = —0-202

Hpg = +0-495—(—0019) = 4-0-514

He = (—0:2024 (—0-476)) 2§ = -+0:452

Hg = 4083 —(—0-266) =~ -+ 1-096

Hg=0—(+40:127) = —0-127

Hg=—0:09—0=—0:09

Huy = 0— (+0:202) = —0-202

Hyg = 0—(+0:202) = —0202

Hy = —0:495—(—0:019) = —0-476

Hu= (—0202-+0-514) x § ~—0:208

Hy = —0-83—(—0-266) = —0-564

Hy =0— (+40:127) = —0-127

Hy = +0:09—0~ -0:09




|

; |
TABLULATION OF BENDING MOMENTS AND REACTIONS (FT. TONS AND TONS). MAXIMUM CRANE REACTION ACTING LEFT-HAND SIDE.

Loads Aalnc!c9'|as ‘ EF ] F |FGiGH| H) JK ] ki | KL' LM HN‘ NP P PQ QH| RS |ST [Tu H,.| H.,[ Va ‘ Vu

W.l. || —060 [— 180 | — 308 | — 418 | — 523 | —=[5:91 | — 327 | + 117 | + 406 | + 528 +54) | 528 |+ 406 |+ 117 | — 327 | — 591 [ — 523 | — 418 ] — 3.08 | — l-so| —0:60 || —0-202 i —0:202 +|.1oor +1+200

W2 || +095 |+ 284 | + 484 | + 658 | + 82 r 40943 | +11-45 | +14-08 | +12:90 | + Nrf +3B6 | 4088 | — 547 [ —11:11 | —16:89 | —19:83 | —17-64 | — 1410 |—1038 | - 6:08 | —2:03 |f +0-312 | —0-678 | +1-061 | +1-339

wa. || +135 | + 405 | + s-n| L 940 | +11-76 | 12292 | +11:26 | + 741 |+ 345 | — 059 | —257 | =51 | — 860 | — 939 | — 763 | — 608| — 548 | — 439 [ — 323 | — 189 | —063 || +0-452 | —0-208 "o'ml 0708

WA || 330 [+ 990 | 41614 [ 41974 | 41968 | 1884 | £1623 | 41068 | + 466 [ — 143 | —39) | —540 | — 863 | —1178 | — 1486 | —16:50 | —14:63 | —11:69 | — 8:62 | — 504 | —1-68 || +1:09 | —0-564 —0794 | 40794
k Ws. || =039 | — 117 | — 2:00 | — 271 | 4+ 326 | 295 | + 248 | + 170 | + 091 | + 010 | —02B | —042 | — 063 | — 085 | — 104 | — I-14 | — 074 | — 271 | — 200 | — 117 | —039 || —0-127 —0127 | +4:350 | 41810
: W.6. || £027 |+ 081 [+ 138 | & 188 | & 207 | £ 207 | 182 | & 132 |+ 080 | £ 027| O [ £027 | £ 080 |+ I-32| = 1482 | - 2:07 | & 207 | & 188 | & 1-38 | =+ 081 | £027 || 0090 | 2.009 | 20093 | 0.093

Toni +500 | +14-99 ‘ +24-az‘ +3|‘s4‘ +3976 | +40-00 +3§»97‘ +3636 | +2678 | +12:19 | +54) ‘ +528 | —1977 | —33:28 | —45'51 | —51-53 | —45:79 | —38-95 | —2869 | —1679 | —5:60 || +1-658 | —1-869 | +5-910 | 5236

MAXIMUM COMBINED - . -

BENDING MOMENT DIAGRAM
(In Foot-Tons).

TABULATION OF BENDING MOMENTS AND REACTIONS (FT. TONS AND TONS). MAXIMUM CRANE REACTION ACTING RIGHT-HAND SIDE.

C
Loads AB BC ‘ cD ‘ DE ‘ EF F FG GH J HJ ‘ JK* | K | KL LM MN | NP | P PQ QR RS sT | TU Hg Hu ' Va [ Vi
= W.l. |[ —060 | — 180 | — 3-08 | — 418 | — 523 | — 591 | — 327 | + 117 | + 406 | -+ 528 | +54) | +528 | + 406 |+ I'17 | — 327 | — 591 | — 523 | * 418 | — 3.08 | — 1:80 | — 0:60 || —0202 | —0202 | +1-200 | + 1200
W2, || +095 |+ 284 [ 4 484 | + 658 - 822 | £19:43 | L1145 | £1408 | +12:90 | + 767 +3-a|h| +088 | — 517 | 1101 | —16:89 | —19:83 | —17:64 | —14:10 | —10-38 | — 608 | —2:03 || 0312 | —0-678 | =+ 1081 | +1-339
ﬂf , W.3. || 4135 [+ 405 | + 692 | + 940 | +1176 | +12:92 | +11-26 +?-4ll+3-45 — 059 | —257 | —5i11 | — 860 | — 939 | — 7:63 | — 6:08 | — 548 | — 439 — 323 |~ 189 | —0:63 || +-0-452 | —0-208 | —0:892 | —0-708
~/ ¢ 1 WA [ 4330 | 4- 950 | 1614 | 41974 | 41968 | +18:84 | +1623 | +1068 | + 466 | — 1113 | —39) | —540 | — 863 | —1178 | —14:86 | —16:50 | —14:63 | —11:69 | — 8:62 | — 504 | —1'68 || +1-096 | —0-564 | —0-794 | 0794
W5, || —039 | — 117 | — 200 | — 271 | — 074 | — 114 | — 104 | — 085 | — 0463 | — 0-42 | —02B | +0:10 | + 09 |+ 170 | + 248 | + 295 | + 326 | — 271 | — 2:00 | — 117 | —039 || —0-127 | —0-127 | - 1810 | 54350
W || £027 | £ 081 | £ I-Jali I-aalzt 2:07 | £ 2:07 | + 182 | & 132 | 4+ 0:80 ¢0-2?| 0 | £027 |+ 080 | £ 1132 | & 182 | & 2:07 | £ 207 [+ 188 | £ |38 | + 0:81 | +0:27 || -£0-090 | +-0-090 | --0-093 | -L0-093
! E’Si +500 | 41499 | +24:82 +3|-s4|+3s‘7s 43591 43545 | +3381 | 42524 | £1182 | 4541 | 528 | —18:34 | —31-11 | —42:65 [ —48-32 | —42:98 | —38:95 | —28:69 | — 1679 | —5-60 || +-1-658 | —1-869 | +3370 | 7776
i |
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TWO-PIN RIGID FRAME — DIMENSIONS AND CROSS SECTION
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FLEMING BROS. 605

But as point P is at eaves level all horizontal
forces between this point and thrust H have
to be deducted—in this case the crane thrust
at Gantry Bracket and Horizontal Component
of Eaves Suction Load.

.t H=1-869—0-09—0-08 =699 Tons
.*. Direct Axial Force (from H)=1:699 x cos 22°2"
= |699 % 09270
= 574 Tons

Direct Axial Force due to Vertical Thrust (see Fig, )
=¥ sin 9
Vertical Thrust at Pin=7-068 Tons
But similarly as point P is above Gantry level and
beyond Vertical Component of Suction,
4 V=T:068 —4-444-0-05=2:678 Tons

.*» Direct Axial Force (from V)=2-678 x sin 22° 2"
=2:678 x 03751
=005 Tons

Total Combined Direct Axial Force on the slop-

ing portion of frame at point P= |-574 |-005

=2-579 Tons

Check to find Direct Axial Force in frame at
Eaves on Vertical Portion Point P
Direct Axial Force (from H)-I 699 x cos 90°
1699 x 0=0
Direct Axial Force (from V)=2-678 x sin 90°
=2678x |
=2:678 Tons
.. Tatal Combined Direct Axial Force on the
Yertical Portion of frame at Point P
=2-678 Tons
As 2:678 Tons is the greater, frame has to be
designed for same. -
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ACKNOWLEDGEMENTS

The railway clearance line diagram outlined
on page 457 indicates the requirements for
goods and passenger lines on a straight track
issued by the Ministry of Transport 1938 and
can be purchased from H.M. Stationery Office.
Each railway h , its own
individual requirements which sometimes differ
from this standard, and it is imperative that the

Iway p be Ited before any defin-
ite design be drawn up. The L.M.S., for in-
stance, now insist that the dimension of 4° 77
from rail to face of a new structure be a mini-
mum of 5° I” although they probably would
allow the 4’ 7” size to remain in the case of an
existing structure. For certain goods yards
also they might want a wider spacing than
&' 0" between the rails.

On pages 406 and 407 are shown super-
imposed loads for floors. These pages are
extracted by permission of the Codes of
Practice Committee. Copies of the Code, of
which the crown copyright is reserved, can be
obtained from the British Standards Institution,

Victoria Street, London, 5.W. |, England.
Price 2/- post free.
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ALPHABETICAL INDEX

A
ANGLES Pages
Dimensicns - - - - - 355
As Beams - - - - - 280-283
As Stanchions (Welded) - -
As Struts (Single) - - - 238-249
As Struts {I:Ioublu) - - - 250-277
As Ties - - - - 284287
Weights - - - - - 472
AREAS
Of Circles - - 386-389
Of Component Parts tSu Plale
Girders) - 332-333
Of Flangu (See Flau Gnrdan] - 324335
Of Holes - - 288-289
ASTRAGALS
Derails - - - - - 461
Spans, etc. - - - - - 418
BASES B
Slab - - - - - - 232-233
BEAMS
As Angles - - . - - 280-28
Calculations - - = = 364367
Connections - - 454456
Dimensions and Propcrtlel - 346-354
Formulae - - 362-363
Timber - - - - - 342-343
Safe Loads
Single Joist B Tons - - - 2- 9
Single Joist 10 Tons - - B4 9|
Single laiu Compounds 8 Tom = |0=r43
Single Joist Compounds 10 Tons - 98-125
Double Joist Compounds 8 Tons - 44— 67
Treble Joist Compounds 8 Tons - 68— 7|
Top Flange Plated Joist - P
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BEAMS—continued Pages
BEARING PRESSURES - - 360
BOLTS
Dimensions - - - - - 298-299
Safe Stresses - - - 294297
Turned Barrel, Brnght etc, - - 293
Weights - o = AT4ATS
BRACI(ETS
Bolted - - - 314-315
Examples of Rlvel:er.i Bricken - 320-302
Moduli Values - - - - 316319
Riveted - - - - - 302-313
Welded - - - - - 506-517
BRIDGE RAILS - - - - 452-453
BSS. L'B FORMULA FOR
BEAMS - - - - - 338-341
BUILDING MATERIALS
Weights - - - = - 466471
BUTT WELDS
Description = = =« - 488-493
Symbels - - - - - 493
Safe Loads - - - - - 500-501
Procedure - - = = - 496497
CAPS C
Shb - - - - - 232-233
CENTRES OF PURLINS - - 403
CHANNELS
Dimensions and Properties - - 352-354
Safe Loads as !.aml
8Tons - - - - 78-83
10 Tons - - - - - 90 97
As Stanchions

Single Channel - =« - = 210215
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CHAMNMNELS—continued
Double Channels {Taes Oul:wlrd.]
Double Channels (Toes Inward ) -
Double Channels (Tou Inwa
Welded) - -
Double Channel Compounds -

CHEQUER PLATES - - -

CIRCLES
Areas - - - .

COEFFICIENTS FOR RIGID
FRAMES - - - -

COLUMNS
Hollow Round - = - - -
Solid Round e =

CONCRETE FLOORS - =

CONVERSION
Pounds in Decimals of a Ton
Tons into Pounds - -
Pounds to Kilogrammes -
Kilogrammes to Pounds -
Feet to Metres - - =
Metres to Feet - - -

UL SR |

CORRUGATED SHEETING
Details - : .
Sheet Fixings - - 5 -
Sizes of Sheets - - - 2
Weights - .- - - -

RANE
Bridge Ralls - = 4 i
Girders - - & - =

CRANES
Electric Travelling - - -
Hand Travelling - - - -

CRUCIFORM ANGLES
As Struts - - - %

Pages
216-219
220-221

502-503
222-225

290-292
386-389
582-595

234-237
230-231

126-143
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D

DECIMAL AND FRAFC'I‘IONAI.

EQUIVALENTS O
GAUGE THICKNESSES -

DEFLECTIONS

Of Chequer Plates - -
DETAILS

Astragals - - - -

Bearn Coune:tions -
Bolted and Riveted Bncknu
Bridge Rails -

Purlins - -
Railway Clnnncns -
Reoof and Side Sheetin;
Sliding Door -

Swing Door
Stanchions -
Truss - -
Ventilation - -

Wagon Loads and Si:u
Welded Connections -

(U

B | R

DIMENSIONS & PROPERTIES

Angles and Tees - -
Channels -

Crane Gantry Girderi 3

Grillages - - -

Joists - = = -
DOORS

Details -

Scantlings and Wai;hu -
DOWNPIPES - - o

E
ELECTRODES
Number and position of runs

END STANCHIONS - -

Pages

292

418
454-456
320-322
452-453

458

457
422-423
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E—continued

EQUAL ANGLE STII.UTS
ISmqua) -
Doukbile) - - -
Cruciform) - -

EQUIVALENTS OF GAUGE

THICKNESSES - -

EXAMPLES OF RIVETED
BRACKETS

e

FI-F2 TABLES - -
FEET TO METERS -

FILLER JOISTS—B.S.S. 1937 &
90 - - . . . -

FILLET WELDS
Description - -
Details - - -
Safe l.oads - - -

FIXINGS
Sheet: - - -

FI.ASHING
Lead - - -

FLATS
Steel Sheets - -
Weights - -

FLOOR AND ROOF LOADS

FLOOR SLABS
Cast in Situ - -
Precast - - -
FOAM SLAG
Safe Loads and Weights
FORMULAE
Beams - -
Rigid Frame
Slab Bases

R ]

Triganometrical

Paiu
238-241
250-255
272277
385

320-322

144-151
9

126-141

488-491
518-520
498-499

- 422423 & 426

418

385
476479

404-407

142
143

486

362-367
596-600
36

1
380-381
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F—continued
FOUN DA'I.'I ONS
Formula

Safe Bearln; Prusuras - -
FRACTIONAL EQUIVALENTS
OF GAUGE THICKNESSIES -
FRACTIONS OF A FOOT -

FRAMES (PORTAL)
Coefficients -
Examples - -
Formulae -
Naorth Light Rool‘s
Ridge Roofs -

(R R
T |
(ORI T

GIRDERS G
Ga lltrr = = = = :

GLASS THICKNESSES AND

WEIGHTS - e
GLAZING ASTRAGALS . -
GLAZING LEAD FLASHING -
GRILLAGES

Safe Loads and Dimensions -

GUTTERS AND DOWNFIPES

GYRATION
Radiiof - - - - -
H
HANDRAIL TUBING - -
HEIGHTS
Railway - -

HOLLOW ROUND COLUHINS
HORIZONTAL ANGLES - -

|
INERTIAS (Sez Moment)
Of Plates - - - -
Of Plate Girder Parts - = =

Pages
358-359
360

385
390-391

582-595
601-604
596-600
558-581
525-557

344-345
323-337

418
418
418

356-357
419

448451

417

457
234-237
417

368-379
326-337
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JOISTS
Dimensions and Properties =
K

KILOGRAMMES TO POUNDS

L

L/B VALUES B,S.S. 1937 and 1940
403 423-—429

LEAD FLASHING GIRTHS
LENGTHS OF RAFTERS -
LOADS
Floor and Roof - - -
Wagon - - - -

M

MATERIALS
Building
MENSUI\A‘I’ION ?ASLES

METRES TO FEE -
MoDuULI VALUES
For Riveted Brackets - -
HOMENTS OF INEIITIA
Angles - -
Channels . e
Joists - -
Plate Girder Paru
Plates - -

(I R

NORTH LIGHT ROOFS
Truss Scantlings - - -
Two-pin Rigid Frames -

NUMBER OF ELECTRODES

NUMBER OF PURLINS -

O

OVERHEAD TRAVELLING
CRANES

Electric - - - -
Hand - - - - -

Pages
346-351

395

338-341

418
404407
446447

466-471

80
393
316-319

280-283
78- B3
2-

326-337
368-379

412-413
558-581
494-497

403

430-433
434-445
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P

PLATE GIRDERS Pages
Areas of Component Parts - - 332-333
Moments of Inertia of Flange Angles 326-329
Moments of Inertia of Flange and

Web Plates - - - 330-331
Moments of Inertia of Holes - 334337
Suggested Flange Areas - - 324-325

PLATES
Chequered - - - - - 290-292
Weights per Foot - - - 476479
Moments of Inertia - - - 368-379
POSITION OF RUNS FOR
ELECTRODES - 494-497
POUNDS IN DECIMALS OF A
TON 396-401
POUNDS TO KILOGMMHES 394
PRESSURES
Bearing on Founds - - - 358-360
Wind - - - - . E 427
PROPERTIES
Angles and Tees - - - - 355
Channels - - - - 352-354
Crane Gantry Glrder: - - 344-345
Grillages - - - - - 356357
loists - - - - - - 346-351
Steel Strip - - - - - 482-483
PURLIN
Centres - - - - 403 & 425
Details - - - z = 458
Scantlings - - - - - 416
PORTAL FRAMES - - - 521
R
RADII OF GYRATION OF
SECTIO - - - 448-451
RAFTER I.ENGTHS - - 403, 428-429
RAILS

Bridge = = = = - 452453
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R—continued Pages
RAILWAY CLEARANCES - - 457
RATIOS

Trigonometrical - - - - 382-384
RIGID FRAMES
Coefficients - - - - 582-595
Example - - - - - 601-604
Formulae - - - 596-600
North Light Roofs - - - 558-581
Ridge Roofs - - - - 525-557
RIVETS
Weights - - - - - 480-48|
ROOF GLAZING
Details - - - 418
ROOF LOADS - - . &
ROOF TRUSS
North Light Roof Scantlings - 412-413
Ridge Roof Scantlings - - - 408-4]|
ROUND COLUMNS
Bases and Caps - - - - 232-233
Hollow - - - - - 234237
Solid - - - - - - 230-231
ROUND BARS
Weights - - - - - 473
RIGID FRAMES - - - ! 521
S
SCANTLINGS
Horizontal An:les - - - 417
Purlins - - - - 416
Rigid Frames - - - - 525.58] -
Roof Trusses - - - - 408413
Sliding Doors - - - - 420-42|
Stanchions - - - - - 414415
SHEARING AND BEARING
VALUES 1937 and 1940 - - 294-297
SHEET FIXING DATA - - 426

SHEET FIXING DETAILS - -
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S—continued
SHEETS
Corrugated -
Details -
Sizes - -
Weights -
Flat Steel, Weights
SIDE RAILS - - - - .
SIDE AND END STANCHIONS
SINGLE STOREY BUILDINGS
SLAB BASE FORMULA -
SLAB BASE THICKNESSES .
SLAB CAPS&BASES(S.5.COLS.)
SLABS - - - - - -
SLAG
Foam - -
SLIDING DOOR
Detall - - - - - -
SLIDING DOOR SCANTLINGS
AND WEIGHTS - - <
SWING DOOR
Detall - - - - =
SOLID ROUND COLUMNS -
STANCHION DETAILS -
STANCHIONS
Single Joists - - -
Single Joist Compounds -
Double joists - - -
Double Joist Compounds -

Single Channels - - = 7
Double Channels (Toes Outwnrd;

LI |

o v
L ain s

Double Channels (Toes Inward

Double Channel Compounds

Double Angles (Welded) -

Double Channels (Welded)
STEEL STRIP

Properties and Weights - -
STRENGTH OF BUTT WELDS
STRENGTH OF FILLET WELDS

420-421

465
230-231
462-463

152-159
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S—continued

STRUTS

Equal Angle (Single)
Equal Angles (Double)
Equal An;lu (Cmcﬁorml
Tees -

Unequal Angln (Slngie)
Unequal Angles (Double)

SQUARE BARS

Weights - - - -
TEES 4k
Dimensions - - - -
As Struts - - - - -
TIES
Angles—Holes and hall out-
standing leg deducted - -

Angles—Holes deducted - -
TIMBER BEAMS - - - -
TRAVELLING CII.ANES

Elnctrlc - P .
THIGONOMETRICAL FORM-

ULA s D

TRIGONOMETRICAL RATIOS
TRUSSES
Details - w I

Scantlings and Wm;hts - -
TUBING
Handrail - -
TURMNED AND FIT'I'ED BOI.TS
TWO-PIN FRAMES
Coefficients -
Examples - -
Formulae -
North Light Roo&
Ridge Roofs -
TYPICAL DETAILS OF WELDED
CONNECTIONS -

LR N}
o LT
(O T

Pages
238-241
250-255

272277
278-279
242-249
256-271

473

355
278-279

342-343

430-433
434445
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U
UNBSUAL ANGLE STRUTS . . Fips

's 42-249
u EGUAI. ANGLE S‘ﬂIUTS
(Double) - - - 256-271

VENTILATION DETAILS - - 459

w

WAGON LOADS AND SIZES 446447
WEIGHTS

Angles - - - - - 472
Bolts - - - . - - 474475
Bridge Rails - - - - 452-453
Bullding Materials - - - 466-471
Corrugated Shuu - - - 424426
Flats - - - - 476479
Flat Steel Shul’.: - - - - 385
Foam Slag - - - - 486
Glass - - - - - - 418
Rivets - - - - - - 480-481
Roof Trusses - - - - 408-413
Rounds - - - - - 473
Sliding Doors - - - - 420-42)
Squares - - - - - 473
Steel Strip - - 482-485
WELDED ANGLE S“I'ANCHIONS
(Double) - 504-505
WELDED BRACKE‘I‘S
Enmpln - - - - 514-517

e Loads 506-513
WELDED CHANNEL STANCHIONS
502-503

Double|
WE‘LDED’CDNNEC‘!’IDNS - 518-520
WELDING ELECTRODES

Number and position of runs

Procedures - - - - 494497

WE
Bute - . - - - = 500-501
Fillet - - - - - - 498-499
WIND PRESSURES - - - 427
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SUPPLEMENT

Owing to a number of requests,
the following data is now in-
corporated.

Safe Loads on Welded Brackets
additional to pages 506-513.

w1 Stresses and Bolts relating to
the Trusses outlined on pages
408-411 designed to B.S.S. and
Codes of Practice Committee
loading requirements.

Safe Loads on Bolted Brackets
based on Concrete Beam Theory
(additional to pages 314, 315).

Safe Loads on Compound Struts
of Double Channels.

Safe Load on Timber Beams to
L.C.C. Stresses.
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Safe Loads in Tons (W) for Eccentricity ‘o'
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FLEMING BROS.

RIDGE ROOF

The data under heading ** B.5.5."" gives the
outlined on pages 1l. That headed
and numbers of Bolts for Trusses of the same
ance with the loading requirements outlined by
The 333% increase in stress due to wind given
Bars in both groups. The bold figures are for
numbers are based on a permissible stress of

er square inch for Bearing, assuming §" dia-

lor the remainder. Weights shewn are for

B.S.S. | CODES OF PRACTICE

Member | Stress

|No.of]  Angle o
|Bolts | Section Is"m:Bolu

I5° 0° Span 2 ewts., 13 cwrs.

Rafter FO098| 2 |3 ~25% [+1-10] 2
Rafter +098 2 [ x2yx§ |+1-10| 2
ManTie  [-083| 2 |2 «2 =3 |—103| 2
King Tie 0 i 47 %3 x¥.1--0 1

20° 0" Span 2% ewts,, 2§ cwts.

Rafter F204] 2 [3 =2kx§ |+220] 2
Rafter F204| 2 [ix2 =% |+220| 2
MainTie  (-208] 2 |2 «2 «% |-205| 2
Sews  [+102| | P x2 x3 |5071| 1
King Tie =050 | R x2 x}|-082| |
o 25’ 0" Span 3} cwts., 31 cwts.
Rafter F252) 2 [3yx24 %% [+279) 2
Rafter +252| 2 [ayx2p=% |+279] 2
MinTie =256 2 |2 x2 x§ [-259| 2
Struts +089) | 2 =2 x§ |4062 S
QueenTie |-118| 1| |2 »2 =% |—086! 1

+ Denotes Compression In member
- D sion in b




FLEMING BROS. D|

"TRUSSES ; Stresses and Scantlings

stresses and numbers of Bolts for the Trusses
** Codes of Practice ' gives sections, stresses

n and arrang t but designed in accord-

Codes of Practice Committee, Chapter 5.
by B.5.5. has been taken into account for all
Rafters subject to bending stresses. The Bolt
44 § tons per square inch for shear and 8-+ | tons
meter for 2° and 21" Bars and %° diameter
Codes of Practice Trusses.

B.S.S. CODES OF PRACTICE

No.off Angle |No.of|
Member IStrens BAREE Yartion ls““'qBolu

30" 0" Span q:wm.l_lfmu.

Rafeer _|¥357) 3 [3i.3i<d |+375) 3
Raftor  |4357| 2 [2t«2bx4 [+375| 3
Main Tle ~365 £PH —345| 3
Struts 1094 = = a3 :0'—35- i)
—Quun Tie —T-;: 2 —1401 1
35° 0" Span 5] cwts., 4] cwts.

Raftor 7410 2 14 53 <% 5438 3
aftee +: (4410 DR AR T | 4438100
MainTie  |—420| 3 |2 x2 x¥ |—403| 3

Sews [y 1 |2 <2 <3 |50 |
Queen Tie =971 2 " 42 x% | =143
40’ 0" Span 7§ cwes., 6} cwis.

Rafter [ 1507| 3 P3x3 »3 |+520] 3
Rafter +507| 3 Pix2kx} 3—5-21:! 3

SideM/Tie |—518| 3 |2 %2 <& |—483| 3

CentreM[Tie[—2:17| 2 [2 x2 =i [~275| 2

Struts 4148| 1 kx2 ey |51e04] 1
Ties 302 2 B x2 «t|-2i0l 2
T



E FLEMING BROS.
The data under heading ‘' B.S.5."" gives the

outlined on pages 1l.  That headed
and numbers of Balts for Trusses of :he same
ance with the loading requir d by

The 3339 increase in stress due to wind given
Bars in both groups. The bold figures are for
numbers are based on a permissible stress of
per square inch for Bearing, assuming §° dia-

for the remainder. Weights shewn are for
. B.SS. CODES OF PRACTICE
Noof]l Angle iNo.of
Member | Stress g5 PRk Ism’”:Bolu
45' 0" Span 8% cwts., 7§ cwts.
Rafter I 70| L3014 %3 % o +5851 3
Rafter '—5 LA K 2 3 % 24 % } 585 3

Side MTie  |-583| 3 |2 x2 x3 |-543] 4
ClntrIM!T_ia —244' 2 J2 x2 x3 = IO 2.

Struts £167| | {2 %2 x| L7| 1
Ties I I3aet st v ud =233 103

50" 0" Span 105 ewts., Bf cwts.
Rafter TE34| 3 [4 3 <1680 3

Rafter 1634 4 |3 %3 %3 |+650

4
Side M/Tie | —-647| 4 [23%2 <3 |-s91| 3
CentreM(Tie |—272| 2 |2 x2 =3 |[—344| 3

Main Scrut =185 | =<2 <% |4+1-30

Short Struts |+-094| | |2 %2 x% |+065

M| -

Queen Tie |—=377| 2 |23=x2 =% |—2:62

Ties —125] 1| 2 #2 =% |-089

+ Denotes Compression in member
— Denotes Tension In member
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FLEMING BROS,

F

stresses and numbers of Bolts for. the Trusses
‘““Codes of Practice " gives sections, stresses
span and arrangement but designed in accord-
the Codes of Practice Committee, Chapter 5.
by B.S.5. has been taken into account for all
The Bolc
4-+% tons persquare inch forshearand 844 tons
meter for 2° and 23" Bars and }" diameter
Codes of Practice Trusses,

Rafters subject to bending stresses.

_BSS, CODES OF PRACTICE

|No.of] Angle No.of

| Member smm.Bolu Section ls"""‘hlu

55’ 0° Span 114 cwts., 10 cwts,
Rafter 4757 4 M =3 x-f&|+727 4
Rafeer + 3 %3 x} |+727| 4
Side M/Tie 2 x2 ¥ | =677 | 4
Centre MTie |- 2k x2 <% |—3 3
Main Struts 3 x24x% |+093] |
Short Struts 2 %2 x% |+0 I
Queen Tie 24 x2 x% | =2 2
Ties 2 %2 x% |—-073] |
60° 0° Span 13} cwts., || cwts,
Rafter 1826 4 23 x2 x}|4+793| 4
Rafter +826| 4 13 %3 =} |4793| 4
Side M/Tie |—840| 4 [Rix2ix% |-739| 4
CentreM/Tie |—365| 2 |2 =2 =% |—419| 3
Main Strutes  |-+1-57| | |3 =3 =% |+1-03| |
Short Struts [4+091| | J2 =2 =} |[4+059| |
Queen Tie |—490| 3 [3x2 =% |—-324| 2
Ties —1:23| | |2 x2 x% |-080] |

Y2



G FLEMING BROS.

The data under heading "' B.S.5." glves the
outlined on es Il.  That headed
and numbers of Bolts for Trusses of the same
ance with the loading requirements outlined by
The 3319 increase in stress due to wind given
Bars In both groups. The bold figures are for
numbers are based on a permissible stress of

er square inch for Bearing, assuming §" dia-

or the remainder. Weights shewn are for
B.S.5. CODES OF PRACTICE
: |Ne. Angle |No.of
Member i Stress |Bolts | Section | Stress rBqu

65" 0" Span 15§ cwts., 14 cwts,
]

Rafcer +_9;35 ot~ 23x2x% |+9-10 _‘_
Rafter +935| 4 B3ix3 xfef+910| 5
Side M/Tie |—948| 5 3 «2§x% |—846| 5
CentreM/Tie |—3-96| 2 §23-2 % |-461| 3
Main Struc | +246| 2 (3 <3 % |+170] 2
Short Struts |+105| 1 [2 x2 =% |+078] 1
-§:eanTln -T-‘FT_TZ—;KZ *% —384| 3
Tles —220| 2 2 x2 *x 3 ml_l
70° 0" Span 19 cwts., |74 cwis.
Rafter  [+101] 5 12/33x2{~4 +9.80] 4
Rafter +100| 5 [2/23x2x%!4+980] 4
Side M/Tie |—102| § |p23=2x2|—911| 4
CentreMTie |—427| 3 [2/2 x2x3|—497| 3_
Main Strut | +245| 2 |3 =3 x4 |+183]| 2
| Shore Serues |-41-13| 1 2 <2 x3 [+084| 1
Qiuieen Tie :5—__89 = Exz *3 ‘—4_r4 3
Ties —2471 2 b =2 =3 =172l 2~

+ Denotes Compression in member
— Denctes Tension in member




FLEMING BROS. H

stresses and numbers of Bolts for the Trusses
“ Codes of Practice "' glvu sections, stresses
s and arrang but Igned in accord-
lﬁ:"Codu of Practice Committee, Chapter 5.
by B.5.S. has been taken into account for all
Rafters subject to bending stresses. The Bole
4+ § tons per squara inch for shear and 8-+ } tons
meter for 2° and 23" Bars and 1" diameter
Codes of Practice Trusses,

B.S.5. CODES OF PRACTICE
No.of] ~ Angle No.of|
Member 's"‘”mo!u Section ‘5"'" Bolts

75' 0" Span 20} cwts., 19 cwts.

Rafter F108| 5 [23=23=3|+105] §
Rafter +1i08| 5 ﬂxlui +105| 5
Side MTie |—109| 5 |22§x2x3|-976| 4
Centre M/Tie |—4-58| 3 |2/2 x2x}|—531 3
Main Strut +2‘34 2 |35x3 =% | +1-96 2
Shore Struts +l‘1l I 2 x2 =% |4090| |
QueenTie |—631 4 |3 x2 x& |[—443 3
Ties —254| 2 |2 x2 x3|-185] 2
L | 80° 0" Span 12} cwts,, 20§ ~wts.
Rafter +1I5] 5 [23x2§x§|+112] §
Rafter +11-5| 5 Juag<2x% |+112] 5
Side MTie [—116| 5 [2/24=x2x% |—104| 5
Centre M[Tie |—474| 3 [2/2 x2x}|-567| 3
Maln Strut | 4+305| 2 |22 x2xk[4+222] 2
Short Struts |41-33| 1 |2 %2 x% |4096] |
Queen Tie |—694| 4 [/2§x2x%|—480| 3

Ties —283) 2 [ x2 xi|—198] 2




I FLEMING BROS,

COMPOUND STRUTS — Two
Safe Concentric Loads in Tons

f-’-:-'fg Ak B EFFECTIVE
X :: be-

UL R oS Aod BB R R b A
103 = 1928|1134
10426~ 15:06| 886
x3F »22271 1310
|9-3 « 17-46| 1028
|s.3i «2021{ 1188
[8x3 ~159| 938
|Bx2:26 < 1122 660
73} 1828|1076
T 14-n| 836
72 « 975| 572
635 = 16-48] 970
6x3 x 1241 7.30
6.2 «1075| 630
[6x 192 875[ 514
5x2p x1022| 60!
422 x 7:09] 417

726|68.7| 64-158:8| 530
548 50.8( 463 41-1/ 362
878845807 765|716
65-9| 62:3|58-1| 53-2[ 480
799{77-1|73:7| 701 | 660
607|577| 54-1|50.0[ 455
387|348| 304|263 23|
72:6| 701 67-4| 642 w-sL

|

54-6| 52.0{ 48:8] 454/ 41 -6
33-1|29-4| 25.6(21-8| 186
656/ 63-5]611|58-4| 554
475452 42.5| 395/ 36-0
34-4/29-8252|21-0) 175
283/ 246/ 20.7| 17-4] 145
37.8(35:2{ 32.4{292{ 258
24-o|2|<1 184|157} 132
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FLEMING BROS. ]
Channels—battened at intervals
and Dimensions and Properties
HEIGHTS IN FEET R riaion
0| n \ 14| 16 | 18 | 20 | 22 | 24 | Axis | Axis

y—r | x—x
473 369|252/ 233188 156 130/ 111 129 | 32 |.
316|240 18:6] 145/ 118 976806 [ 1:14| 3.87
66:3] 55-5{ 45-4| 37-3| 30:5] 25-6/ 218 18:5| 157 | 3:56
42.8| 33:4|26-4) 201[ 171 142 119 10-1| 1:29 | 349
613/ 518428, 35:2/29-1| 24-3] 205 E-s _'E 3_|1
408 32:5(25°¢ 206} 16:8] 13:9] 116|986 134 | 316
191 142]107| 84/679 o9 | 310
566 482 399 33-2| 27-3| 23-1] 195 66| 165 | 2:82
376 302/ 23:8| 193] 15:6| 13-0| 11:0| 928 138 | 2.80
i57| 11-s}e-80 691 5:55) | 096 | 267
52,0 445|372 308|256 21-5] 183) 157] 169 | 244
326/260{206| 1661135 112942/ 803 1 37 | 241
47107 614630, | | | |o87|z23
123)s89{673[530, | | | |oss|2m
226/ 174] 13-5] 108 8.70| 7-10| 595 119 | 199
II-3I8‘16 630/ 493|356 095 | 1-56




FLEMING BROS.

ECCENTRIC LOADS ON BOLTED BRACKETS
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