296 DESIGN. OF STEEL WORKSHOP BUILDINGS

DEsieN oF CorLumNs.— The columns that supported the
roof were to be braced laterally and were to be designed
to take dead load and wind load. The columns support-
ing dead load, wind load, and crane load, were to be de-
signed as cantilevers or columns of type 1.

The columns on the windward side were to be designed
to carry the entire wind load on this wall and the esti-
mated reaction of the roof. The leeward ecolumns took the
leeward reaction of the roof.

Many designers assumed that the windward and lee-
ward columns shared the load. This assumption, though
it might suit some designers on account of the reduction
produced in the column sections, was not to be made. It
was neither based on scientific reasoning, nor was it found
to be true by experiment. The amount that could be
transmitted by means of the truss would vary from no-
thing in some cases to an appreciable amount in others,
but the amount transmitted could not be possibly caleu-
lated with any degree of accuracy. It seemed that some
designers ignored deformation in structures. It was pos-
sible for elastic deformation to be the cause of failure of
a structure.

K~NEE Braces.— Knee braces were not to be used. Knee
braces were estimated to reduce the moment in the col-
umns. If strain meters were applied to the columns at the
base, it would be found that in most ecases the value of the
knee brace was small. Elastic deformation which was
not allowed for in the trusses was the cause of the small
value of the knee brace.

BeARING POWER OF PiLeEs.— The maximum load carried
by any pile was not to exceed 25 tons or % ton to the
square inch of its average cross section. Piles driven
through loose wet soil to solid rock or equivalent bearing
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figured as columns with a maximum unit strain of % ton
per sq. in. properly reduced. The maximum distance be-
tween centres of piles was 214 feet.

The bearing power of piles was deduced by the follow-
ing formula P — \gjﬁl where—
P — safe load on pile in tons
‘W= weight of hammer in tons
h distance of free fall of hammer in feet
S = penetration of the pile for the last blow in
inches.

This gave about a factor of safety of 6. Several hun-
dred 12” piles were recently driven at Cockatoo Island.
These were all driven to the rock. Where rock was with-
in reasonable distance from the surface it was always ad-
visable to drive to same.

Founpations.— Foundations were either stepped or
sloped and the projections were as follows:—(Fig. 7).
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The resultant of all forces was to fall within the centre
third of the foundation, and the average pressure was not
to exceed half the maximum bearing pressure allowed.
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The following formula assisted in estimation :—
PPy B
P = total stress permitted.
F,= stress due to vert. load.

P,= stress due to moment.

ie. P = direct load -+ Overturning mom.
or
base area  — Mod. of base area.
DETAILS.

MivtmuM THICKNESS OF MATERIAL. No steel of less than
14” in thickness was allowed for except for lining or fill-
ing vacant places.

MinivuM ANGLE.— No angles less than 2”7 x 2”7 x 14"
were allowed for.

MinimuM Rops.—No upset rods were less than 5/8ths
in. in diameter. Sag rods may be as small as 3/8ths in.
in diameter. Rods less than 1 in. diam. 12" — 0” long or
2%%in. diam. 6" 0” long should not be upset, as the cost of
upsetting would exceed the value of material saved.

Minmvum RiveTs AND Borts.— Rivets and bolts less than
5%ths in. diam. were not, specified except in unimportant
details, and turned bolts and pins were not less than 34in.
diameter.

StanpArRD Nuts, ETc.— When bolts were not in tension
the nuts and bolts could be made from hexagon steel
suited to standard bolts 1/8th in. smaller in diam. Other-
wise Standard Whitworth bolts and nuts were provided
for.

British Standard Rivets were provided for.

ALLOWANCE FOR CLINCHING RIvETs.— A liberal allowance
for forming heads and filling holes was allowed for.
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PostrioN oF Hores IN SEcTions. —The standard position of
holes was adopted. When two joists of different flange
widths were riveted or bolted flange to flange, the differ-
ence between the distances given for hole centres should
be shared, provided that the edge distance was within
limits to be mentioned. When 5/8th rivets are used in
2" x 2” I/s the dimension ‘A’ was given as 1”.

SPACING oF RivErs.— The minimum distanee allowed be-
tween centres of rivets was three diameters of the rivet,
but the distance preferably should be not less than 3 in.
for 74th inch rivets, 214" for 34" rivets, 214" for 54th in.
rivets, and 134" for 14" rivets. For angles with two gauge
lines with rivets staggered, the maximum in each line
was twice as great, and where two or more plates are
used in contact rivets not more than 12" apart in any
direction should be used to hold the plates together. The
pitch of the rivet in the direction of the strain was not
to exceed 6 in. or 16 times the thinnest outside plate con-
nected, and not more than 50 times that thickness at right
angles to the strain.

EbGeE DistaNcE.—The minimum distance from the centre
of any rivet hole to a sheared edge was 114 in. for 7/8th
in. rivets, 1% in. for 34 in. rivets, 114 in. for 5/8th
in. rivets, and 1 in. for 145 in. rivets, and to a rolled edge
1% in., 115 inch, 1 in, and 7/8th in. respectively.
The maximum distance from any edge provided for eight
times the thickness of plate.

Maxivum DiaMETER.— The diameter of the rivets in
any angle earrying caleulated strains was not to exceed
one quarter of the width of the leg in which they were
driven, except that 9th in. rivets could be put in 2 in.
x 2 in. x ¥ in. and 2 in. x 2 in. x 5/16th in. angles at
1 in. from the heel of angle. In minor parts rivets could
be 1/8th in. greater in diameter but not greater than 5/8th
in. in 2 in. angles.
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Prrca AT ENDS.— The pitch at the ends of built compres-
sion members was not to exceed four diameters of the
rivets for a length equal to one and a half times the maxi-
mum width of the member.

Pins— Pins were to be long enough to insure a full
bearing of all parts connected upon the turned-down body
of the pin.

Pix PraTteEs.— Pin holes were to be reinforced by plates
where necessary ; and at least one plaie was to be as wide
as the flange would allow; where angles wete used this
plate was to be on the same side as the angles. The plates
were to contain sufficient rivets to distribute their portion
of the pin pressure to the full cross-section of the member.

Tie PraTes.— The open sides of compression members
were to be provided with lattice having tie-plates at each
end and at intermediate points where the lattice was in-
terrupted. The tie plates were to be as near the ends as
practicable. In main members carrying calculated strains
the end tie plates were to have a length not less than the
distance between the lines of rivets connecting them to
the flanges and intermediate ones not less than half this
distance.

Their thickness was to be not less than one-fiftieth of
the same distance.

LarticE.— The thickness of lattice bars was to be not
less than one-fortieth for single lattice and one-sixtieth for
double lattice, of the distance between end rivets; their
minimum width shall be as follows:—

For 15 in. channels or built sections with 315 and 4 in.
L’'s—2% in. (7/8th inch rivets).

For 12 in.,, 10 in., and 9 in. channels, or built sections
with 3 in. L’'s—214 (34 in. rivets).
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- For 8 in. and 7 in. channels or built sections with 2% in.
L/'s—2 in. (5/8th in. rivets).

For 6 in. and 5 in. channels or built sections with 2 in.
I/s—1 and 3/8th inch (1% in. rivets).

LarTicE Bars.— Lattiee bars with two rivets were to be
generally used in flanges more than 5 in. wide.

ANGLE oF LAtticE.— The inclination of lattice bars with
the axis of the member generally was to be not less than
45 degrees, and when the distance between the rivet lines
in the flange was more than 15 in., if a single bar was used
the lattice was to be double and riveted at the intersec-
tion.

Spacine or Lartice.— The pitech of lattice connections
along the flange divided by the least radius of gyration of
the member between connections, was to be less than
the corresponding ratio of the member as a whole.

Eve Bars.—The eye-bars in pin-connected trusses com-
posing a member were to be as nearly parallel to the axis
of the truss as possible.

Members packed on pins were to be held against lateral
movement.

Jomnts.— All joints in compression or tension were to be
fully spliced. Covers on 14 in. material shall be at least
5/16th in.; on 5/16th in., 3/8th in.; on 3/8th in., 1% in.;
on Y% in., 5/8th in.; on 34 in., 7/8th in.; on 7/8th in., 1 in.

Founpation Borts.— Foundation bolts in tension when
cemented in were to be at least twenty times the diameter
of the bar in the concrete.

ApjyustaBLE MEMBERS.— Adjustable Members in any

part of a structure were to be avoided.

SYMMETRICAL SECTIONS.— Sections were preferably to
be made symmetrieal.
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ConnectiONs.—No connection exeept lattice bars was to
have less than two rivets, and special care taken to ensure

a good rivet.

CoLuMN SETTING.— Columns with bases were to be set
with half-and-half cement grouting.

Hores.— All holes were to be drilled. Holes through
members to be ¢onnected were to be drilled with the mem-
bers in position where possible. Holes for hot rivets were
to be 1/16th in. larger than the nominal diameter of rivet.
Pins in pin connected trusses of the style recommended
were to be light driving fit.

PurLiN JoiNTs.—dJoints in timber purlins and girts were
to be searfed at the junk piece and bolted to a junk piece
with one 5/8th in. bolt when junk pieces were steel. They
could be securely nailed to a junk block if wood is used.




