Ordinance No. 533

AN ORDINANCE to repeal Sub-sections B, C, D, E, ¥, G, H, 1, J, K, L,
M, N as amended by Ordinance No. 445, and 0O, Section 49, Chapter
VII1, of Ordinance Neo. 290, known as the Bullding Code of the City
of Alexandria, adopted May 23, 1939 and made effective July 21,
1939, and to ordain new Sub-sections B,C, D, E, F, G, H, I, J, K, L,
M,NOP QR,S8 T, U V, W, and X of said Bection 48, Chapter
VII1, of said Building Code, which new Sub-sections relate to struc-
tural steel, cast steel and cast iron.

BE IT ORDAINED BY THE COUNCIL OF THE CITY OF ALEXAN-
DRIA, VIRGINIA:

sectlon 1. That Sub-sections B, C, D, E, F, G, H, [, J, K, L, M, N as
amended by Ordinance No. 445, and O, Section 49, Chapter VIII, of Ordi-
nance No. 290, known as the Building Code of the City of Alexandria,
adopted May 23, 1939 und made effective July 21, 1939, be and the same
hereby are repealed.

Section 2. That Section 49, Chapter VI!I, of Ordinance No. 290,
known as the Building Code of the City of Alexandria, adopted May 23,
1939 and made effective July 21, 1939, be and the same hereby fis
amended by adding Sub-sections B, C, D, E, F, G, H, [, ], K, L, M, N, O,
P.Q R, 8 T, U, V, W and X following Sub-section A, which new sub-
sections read as follows:

B. Materials

1. Structural steel shall conform to the Standard Specifica-
tions of the American Society for Testing Materials for steel for
Buildings, Serial Designation A7-39.

2. Rivet steel shall conformy to the Standard Specifications
of the American Society for Testing Materials for Structural
Rivet Steel, Serial Nesignation A141-39.

3. Cast steel shall conform to the Standard Specifications of
the American Society for Testing Materials for Carbon-Steel, for
Miscellaneous Industriul Uses, Serial Designation A27-39.

4. Cast iron shail conform to the Standard Specifications of
the American Socicty for Testing Materials for Gray-Iron Cast-
ings, Serial Designation A4R8-3G.

3. Stock material shall be of a quality substantially equal to
that called for hy the specifications of the American Soclety for
Testing Materials for the classifications covering its intended
use; and mill test reports may constitute sufficient record as to
the quality of material carried in stock.

6. Al structural steel sections shall be straight and true and
any section so damaged as to affect its proper carrying capacity
shall not he used in the construction of any building or struc-
ture

C. Aliowable Unit Stresses

1. Structural and rivet steel—All parts of the structure shall
be so proportioned that the unit stress in pounds per square inch
shall not exceed the following values:
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Tension
Structural steel, net section . 20,000
Rivets, on area based on nominal diameter . .. 15,000
{(where combined stresses occur)
Compression
Columns, gross sectlon
For axially loaded columns with values of 1/r not 12
greater than 120 . _._ _ . R .. 17,000-0.485—
n
For axially loaded columns with values of l/r
greater than 120 . . o 18,000
12
1+ —-
18,000 r2

in which 1 is the unbraced length of the column, and r is
the corresponding radius of gyration of the section, both in
inches.

The ratio of unbraced length to least radius of gyration
I/r for compression members shall not exceed.

For main compression members B, 120
For bracing and other seeondary members in
compression - . e e ... 200
Plate Girder Stiffeners, gross section . . 20,000
Webs of Rolled Sections at toe of fillet 24,000
(Crippting, see Plate girders and rolled
beams ¢h)
Bending

Tension on extreme fibers of rolled sections, plate girders,
and bullt-up members. (see Plate girders and rolled
beams (a) .- 20,000

Compression extreme  fibers of rolled sections, plate
girders, und huilt-up members, for values of 1/b not
greater than 40 . - . 22,500

12

1+
1800 12

with a maximum of 20,000 in which 1 ig the laterally un-
supported length of the membher, and b is the width of the
compression flange, both in inches.

The ratio of unbraced length to width of flange 1/b for
compression flanges of rolled sections, plate girders, and buiit-
up members subject to bending shall not exceed 40.

Stress on extreme fibers of pins S e-.-. .. 30,00C
Shearing
Rivets ... 15000
Pins, rib bolts, and tumed bolts in reamed or drllled
holes . F - . 15,000
Unfinished bolm 10,000

Webhs of beams and plate girders, gross section 13,000
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Learing Double Shear Single Shear
Rivets amdd rib bolts 40,000 32,000
Turned bolts in reamed or

drilled holes 40,000 32,000
it niinished holts 25,000 20,000
Pins . 32,000
Contact Area
Milled Stiffeners and other Milled Surfaces 30,000
Iritted  Stitfeners I 27,000
fxpansion rollers and rockers
(pounds  per  lincar  inch) 600a

in which 1 is diianeter ot roller or rocker in inches,
20 Cast steel—-Compresszion and bearing same as for struc-
tural steel. Other unit siresses, 75 per cvent of those for struc-
tural steel. All steel eastings shall be annealed.

D. Reversal of Stress

Members subject to live loads producing alternate tensile and
compressive stresses shall be proportioned as follows:

To the net totat compressive and tensile stresses add 50 per
cent of the smaller of the two and proportion the member to
resist either of the increased stresses resulting therefrom. Con-
nections shall be proportioned to resigt the larger of the two
increased  stresses.

K. Combined Stresses

Members subject to hoth direet and bending stresses shall be
so proportioned that (he greatest combined stresses shall not
exceetd the masimumn allowed limits,

Member: subject to stresses produced by o combination of
wind and other loads, the permissible working stress may be
increased 33 173 per cent. provided the seetion thus found is not
less than that required by the dead and live loads alone.

F. Members Carrying Wind Only

Members carvving wind xtresses only, the permissible work-
ing stresses may he increased 33 1/3 per cent.

G. Effeetive Span Length

1. Simple spans— Boeams, girders and trusses shall ordinarily
he designed on the baris of simple spans whose effective length
is equal to the distance between centers of gravity of the mem-
bers to which they deliver their end reactions.

2. KEnd restraint- -When designed on the assumption of end
restraint, full or partial, based on continuous or cantilever action,
beams, girders and Grusses, as well as the sections of the mem-
bers to which they connect, shall be designed to carry the shears
and moments <o antroduced, v addition to all other forces,
without cxceeding al any point the unit stresses prescribed in
Allowable UInit Stresses,
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H. Minimum Thickness of Material

1. Main material-—-The minimum thickness of steel except for
lnings, fillers, and the webs of rolled beams and channels, shall
be: for exterior construction 5/16 inch; for interior construction
1, inch. (These provisions do not apply to light structures such
as skylights, light one-story buildings, or light miscellaneous
steelwork.) Steel studs which are spaced not over 24 inches on
centers may be of material having a thickness of not less than
16 gage but such studs shall be limited to use in buildings not
over 3 stories in height.

2. Gusset plates—Gusset plates for trusses with end reactions
greater than 35,000 pounds shall ie not less than 3/8 inch thick.

3. Angles—-The widths of the outstanding legs of angles in
compression (except where reinforced by plates) shall not exceed
12 times the thickness for girder flanges and 16 times the thick-
ness for other members.

4. Compression members—In compression members consist-
ing of segments connected by cover plates or lacing, or segments
connected by webs, the thickness of the webhs of the segments
shall be not less than 1/32 of the unsupported distance between
the nearest rivet lines, or the roots of the flanges in case of rolled
sections. The thiclkness of the cover plates or webs connecting
the segments chall be not less than 1/10 of the unsupported dis-
tance hctween the nearest lines of their connecting rivets, or the
roots of their flanges in case of rolled sections.

5. Corrosion—-Provision shall be made for parts subject to
corrosive agents, either by increasing the thickness of material
or hy eff(-ctivt.l protection.

In areas classified “E" Industrial Zone by Chapter 28 of the
City Code, buildings not exceeding one story or 15 feet in height
may be constructed of cold formed pressed steel units not less
than No. 16 United States Standard Gage, contingent upon ad-
herence to the following limitations.

The steel used shall have the properties corresponding to the
American Society of Testing Materials Specification A245-T for
Grade “C” Material.

All members nsed as heains or girders which are spaced more
than four feet on centers shall be not less than No. 8 United
States Standard Gage and shall be of the type formed with stiff-
ened flanges.

All members used as posts or columns and which are spaced
more than four feet on centers shall be not less than No. 6 United
States Standard Gage and shall be of the type with the stiffened
flange; and it is further provided that such posts or columns
shall be protected from the effect of impact for a distance of five
feet ahove the floor level with not less than two inches of class
“D” concrete poured in place at the site. Flange Stiffeners.

Stiffeners -of Flange

(a) Minimum Dhnensions of Stiffeners
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The minimum dimensions of longitudinal stiffening lips,
necessary in order to stiffen compression flanges with full ef-
fectiveness at the edges, shall be obtalned from the table below:

Minimum Properties of Stiffener Lips

w/t I d w/t 1 d
L.ess than

10 0 ] 20 35.2t4 7.t
10 0 0 25 46.2t4 8.2t
12 8.2t4 4.6t 30 54.8t4 8.7t
14 16.2t4 5.8t 40 73.7t4 9.6t
16 23.7t4 6.6t 50 92.7t4 10.4t
18 30.2t4 7.1t 60 110.8t4 11.0t

where w=flange projection beyond web, in inches.
t=thickness of flange, in inches.

f=Minimum inoment of inertia of stiffener (of any shape*)
about centroidal axis parallel to flange.

d=minimum total depth (out to out) of lip, in Iinches,
where stitffener consists of a simple lip of thickness t,
bent at vight angles to the flange.

(b) Maximum Depth of Stiffening Lip*

1o prevent buckling of the stiffening lip, the maximum
clear projection from flange to edge of lip shall not
exceed 12 tinnes ils thickness if the lip is part of a
compression member carrying the full, allowable
design stress fb (Section 2.2*.) If the maximum com-
pression stress f in the lip if less than fb, the maxi-
mum clear projection, d, of the lip may be increas-
ed before the critical point of buckling is reached,
and shall be determined from the following formula,
for all grades of steel,

*d .. LGBT7Eb - (F-5430)

1

0.0555 (fb 8150)

For flanges with lips of depths exceeding d=12t, the maxi-
mum allowable compression stress that will avoid buckling of
the lip, is determined from the formula:

*f = (1.667fh — 5430) - 0.0355 (fb — 8150) d/t

Note: The two equations above are identical, except that the first
is solved for d for a given f, (for use in design) while the
second is solved for f for a4 given d (for checking the critical
stress of o given member*,)

Tests

The Building Inspector shall have the right to collect samples
of material from the site and bave them tested in a laboratory
of his selection, 4t the expense of the owner.
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Footnote: *The provisions of this section apply only to stiffening
lips that are located entirvely on the compression side of the
neutral axis of the member. Where the extremity of the pro-
jecting lip extends beyvond the neutral axis, into the tension
zone, stresses become effective that tend to prevent buckling
of the lip

1. Gross and Net Sections

t. Detinitions-—-The gross section of a member at any point
shall be determined by summing the products of the thickness
and the grose width of each element as measured normal to the
axis of the member. The net section shall be determined by sub-
stituting for the gross width the net width computed in accord-
ance with paragraphs (¢) to (g) of this Article.

2. Application  tUnless otherwise specitied, tension members
shall be designed on the basis ot net section. Columns shall be
designed on the basis of gross section. Beams and girders shall
pe designed in accordance with Plate Girders and Rolled Beams
(a).

3. Net width—In the case of a chain of holes extending across
a part in any diagonal or zigzag line, the net width of the part
shall he obtained by deducting fromn the gross width the sum of
the diameters of all the holes in the chain, and adding, for each
S2
gage space in the chain, the quantity ——, where
1g
& - longitwdinal spacing (piteh) in inches of any two succes-
sive holes.

g - transverse spacing (gage) in inches of the same two
holes.

The critical net section of the part is obtained from that chain
which gives the least net width.

1. Angles- For angles, the gross width shall be the sum of the
widths of the legs less the thickness, The gage for holes in op-
posite legs shall be the sum of the gages from back of angle less
the thickness.

5. Splice memhers—For splice members, the thickness consid-
ered shall be only that part of the thickness of the member which
has heen developed by rivets berond the section considered.

6. Size of holes -ln computing net arca the diameter of a rivet
hole shall be taken a5 1/8 inch greater than the nominal diame-
ter of the rivet

7. Pin Holes- -In pin connected tension members, the net sec-
tion across the pin hole, trunsverse to the axis of the member,
shall be not less than 140 per cent, and the net section beyond the
pin hole, paralliel with the axis of the member, not less than 100
per cent, of the net scetion of the hody of the member.

In all pin-connected riveted members the net width across the
pin hole, transverse to the axis of the member, shall preferably
not exceed 12 times the thickness of the member at the pin.
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4. Expansion
Proper provision shall be made for expansion and contraction.
K. Connections

1. Minimum connections—Connections carrying calculated
stresses, except for lacing sag bars, and girts, shall have not few-
er than 2 rivets.

2. Eccentric connections—Members meeting at a point shall
have their gravity axis meet at a point if practicable; if not, pro-
vision shall be made for their eccentricity.

3. Rivets— The rivets at the ends of any member transmitting
stresses into that member should preferably have their centers of
gravity on the gravily axis of the member; otherwise, provision
shall be made for the effect of the resulting eccentricity. Pins
may be so placed as to counteract the effect of hending due to
dead load.

4. Unrestrained members -When beams, girders or trusses are
designed on the basis of simple spans in accordance with Effec-
tive Span lLength (a), their end connections may ordinarily be
designed for the reaction shears only. Ilf, however, the eccentric-
ity of the connection is excessive, provision shall be made for the
resulting moment.

5. Restrained members-—-When beams, girders or trusses are
stbject both to reaction shear and end moment, due to the re-
straint specified in Kffective Span Length (b), their connections
shall be specially desighed to carry both shear and moment with-
out exceeding at any point the unit stresses prescribed in Allow-
able Unit Stresses. Ordinury end connections comprising only a
pair of web angles, with not more than a nominal seat and top
angle, shall not be assumed to provide for this kind of end mo-
ment.

6. Fillers—In truss construction when rivets carrying com-
puted stress pass through fillers, the fillers shall be extended be-
vond the connected member and the extension secured by suffi
cient rivets to develop the stress in the filler.

Fillers under plate givder stiffeners at end bearing or points
of concentrated toads shall be secured hy sufficlent rivets to pre-
vent excessive bending and bearing stresses.

7. Splices—-Compression members wnen faced for bearing
shall be spliced sufficiently to hold the connecting members ac-
curately in place. Other joints in riveted work, whether in ten-
sion or compression shall be spliced so as to transfer the stress
to which the member is subject.

L. Rivets and Bolts

1. Use of bolts -All shop and field connections shall be rivet-
ed, except where in the opinion of the inspector of buildings, it
is impossible to obtain satisfactory power-driven rivets, approved
rib bolts to a driving fit may be used; or turned bolts may be
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used in reamed holes, with a clearance not over one-fifieth inch,
and the threads shall be entirely outside the holes. Washers not
less than 3 1inch thick shall be used under the nuts, and threads
shall be burred.

In bulldings of wall-bearing design not more than three stor-
fes or 40 feet In height, field connections may be holted with un-
finished bolts, except that connections of all trusses and riveted
girders and of all rolled beams over 1é inches in depth or over
25 feet In length shall be riveted, except when seat angles prop-
erly designed and securely riveted to the columns are provided
to carry the entire end reaction of such trusses, girders or heams.
Connectlon of, or to cast iron shall he holted. Rolts shall be long
enough to extend entirely through the nuts, which shall be
screwed up tightly, and the threads hurred.

Unfinished bolts may be used in field connections of frame
work for small metal-covered buildings and for such members
as girts, door, and window framing in all buildings.

In all cases where direct tensile stresses are to he resisted,
turn bolts with washers shall he used instead of rivets.

2. Diameter—In proportioning and spacing rivets and bolts
the nominal diameter of the holt or undriven rivet shall be used.

3. Effective bearing area—The effective bearing area of pins,
bolts, and rivets shall be the diameter multiplied by the length in
bearing; except, that for countersunk rivets, half the depth of the
countersink shall he deducted.

4. Long grips—Rivets carrying calculated stress, and whose
grip exceeds five dlameters, shall have their number increased
1 per cent for each additional 1/16 inch in the rivet grip.

Special care shall be used in heating and driving such rivets.

5. Main members—The end reaction stresses of trusses, gir-
ders, or beams, and the axial stresses of tension of compression
members which are carried on rivets or helts, shall have such
stresses developed by the shearing and bearing values of the
rivets or bolts.

M. Rivet Spacing

1. Minimum pitch—-The preferable minimum distance hetween
centers of rivet holes shall be not less than 414 inches for 134
inch rivets, 4 inches for 1! Inch rivets, 3% inches for 1 inch
rivets, 3 inches for 7% inch rivets, 214 inches for % Inch rivets,
2 inches for % inch rivets, and 1% inches for 14 inch rivets, but
in no case shall it be less than three times the diameter of the
rivet.

2. Maximum pitch compression members -The maximum pitch
in the line of stress of compression members composed of plates
..nd shapes shall not exceed 16 times the thickness of the thin-
nest outside plate or shape, nor 20 times the thinnest enclosed
plate or shape with a8 maximum of 12 inches, and at right angles
to the direction of stress the distance between lines of rivets
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shall not exceed 30 times the thickness of the thinnest plate or
shape. for angles in built sections with two guge lines, with
rivets staggered, the maximum pitch in the line of stress in cach
gage line shall not exceed 21 tmes the thickness of the thinnest
plate with a maximum of 18 inches.

3. End pitch compression members. - The pitch of rivets at the
ends of built compression members shall not exceed four diame-
ters of the rivets for a length equal to 14 times the maximum
width of the member

4. Two-angic members- In tension members composed of two
angles, a pitch of 3 feet 6 inches will be allowed, and in compres
sion members, 2 feet O inches, hut the ratio I/r for cach angle
between rivets shall bhe not more than % of that for the whole
member.

5. Minimum edge distance-—"The minimum distimee from the
center of any punched rivet hole to anyv edge hall be that given
in Table 1.

TABLI NO. 1

L Minimum Edge Distance (Inches) for Punched Holes |
| o Rolled Edge | In Rolled lidge |
Rivet ' In [ of Plates and Of |
Diameter, Sheared | Sections with | Sections With
Inches Edge ' Parallel Sloping .
| Flanges Flanges |
% 1 | % % ;
5% 1% 1 w* \
EA 11 | 1% 1 0+ \
% 1% | 114 1%*
1 1% ‘ 1% 1% *
1% 2 \ 1% 115*
1% 24, | 2 19,

*May be decreased 1z inch between holes or near end of heam.”

6. Minimum edge distance in line of stress  ‘Phe distance from
the center of any rivet under computed stress, and that end or
other boundary of the connected member toward which the pres-
sure of the rivet is directed, shall be not less than the shearing
area of the rivet shank (single or double shear respectively)
divided by the plate thicknes.

7. Maximum edge distance—The maximum distance from the
center of any rivet to the near edge shall be 12 times the thick-
ness of the plate, but shall not exceed 6 inches.

N. Plate Girders and Rolled Beams

1. Proportioning—Riveted plate girders, cover-plated heams,
and rolled beams shall in general he proportioned by the mo-
ment of inertia of the gross section. No deduction shall be made
for standard shop or field rivet holes in either flange; except
that in special cases where the reduction of the area of either
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flange by such rivet holes, calculated in accordance with the pro-
visions of Gross and Net Sections, exceeds 15 per cent of the
gross flunge area, the excess shall be deducted. 1T such members
contain other holes, as for bolts, pins, or countersunk rivets, the
full deduction for such holes shall be made. The deductions thus
applicable to either flange shall he made also for the opposite
flange if the corresponding holes are there present

2. Plate girder webs shall have a thickness of not less than
17170 of the unsupported distance between flanges, but in no
case less than 5/16 inch in thickness.

3. Flanges Cover plates, when required, shatl be equal in
thickness or shall diminish in thiciness from the flange angles
outward. No plate shall Le thicker than the flange angles.

Unstiftened cover plates shall not extend more thin 4 inches
nor more than 12 times the thickness of the thinnest plate be-
yond the outer row of rivets ronnecting them to the angles,

The total cross-sectional area of cover plates shall not execed
70 per cent of the total flange area.

4. Rivets-- Rivets connecting the flanges to the web shall be
proportioned to resist the horvizontal shear due to bending as well
as any loads applied «irectly to the flange.

5. Stitteners--Stitfeners shall be placed on the webs of plate
girders at the ends and at points of concentrated loads. Such
stiffeners shall have a close bearing against the flanges, shall
extend as closely as possible to the edge ol the flange ungles,
and shall not be crimped. They shall be connected to the web by
enough rivets to transmit the stress. Only that portion of the
outstanding legs outxide of the fillets of the flange angles shali
be considered effective in bearing.

If h/t is equal to or greater than 70, intermediate stiffeners
shall be required at--

8,000
all points where h/t exceeds - --—.-— in which
\ v

h=the clear depth between flanges, in inches.

t—the thickness of the web in inches.

v=greatest unit shear in panel, in pounds per square inch
under any condition of complete or partial loading.

The clear distance hetween intermediate stiffeners, when
stiffeners are required by the foregoing, shall not exceed 84
inches or that given by the formula—-

270,000t /vt
d=— / —
v ¥ h
d=the clear distance between stiffeners, in inches.

Intermediate stiffeners may be crimped over the flange
angles.
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Plate girder stiffeners shall be in pairs, one on each side of
the web, and shall be connected to the web by rivets spaced not
more than 8 times their nominal diameter.

6. Splices—Web splices in plate girders shall be proportioned
to transmit the full shearing and bending stresses in the web at
the point of splice.

Flange splices shall be proportioned to develop the tull stress
of the members cut.

7. Lateral forces—The flanges of plate girders supporting
cranes or other moving loads shall be proportioned to resist any
lateral forces produced by such loads.

8. Web crippling of beams—HRolled beams shall te so propor-
tioned that the compression stress at the web toe of the fillets
resulting from concentrated loads, shall not exceed the value of

24,000 pounds per square inch allowed in Allowable linit Stresses.
The governing formulas shall be:

R
For interior lvads ———.— = not over 24,000
t (N + 2k)
R
For end reaction —— ——-— = not over 24,000
t (N + k)

R=concentrated interior load or end reactions, in pounds.

t=thickness of web, in inches.

N=length of bearing, in inches.

k=distance from outer face of flange to web toe of fillet,
in inches.

When two or more rolled steel beams are used as a girder
they shall be connecled together by bolts and separators at in-
tervals of not more than 5 feet. All beams 12 inches and over in
depth shall have at least two bolts to each separator.

0. Tie Plates

1. Compression members—The open sides of compression
members shall be provided with lacing having tie plates at cach
end, and at intermediate points if the lacing is interrupted. Tie
plates shall be as near the ends as practicable. In main members
carrying calculated stresses the end tie plates shall have a length
of not less than the distance between the lines of rivets connect-
ing them to the segments of the member, the intermediiaie ones
of not less than one-half of this distance. The thickness of tie
plates shall be not less than one fifieth of the distance between
the lines of rivets connecting them to the segments of the mem-
hers, and the rivet pitch shall he not more than four diameters.
Tie plates shall be connected to each segment by at least three
rivets

2. Tension members—Tie plates shall be used to secure the
parts of tension members composed of shapes. They shall have a
length not less than two-thirds of the length specified for tie
plates In compression members. The thickness shall be not less
than one-fiffeth of the distance between the lines of rivets con-
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necting them to the segments ot the member and they shall be
connected to each segment by at least three rivets.

P. Lacing

1. Spacing - Lacing bars ol compression members shall be so
spaced that the ratio I/r of the {lange included between their con-
nections shall be not over % ot that of the member as a whole.

2. Proportioning - Laving bars shall he proportioned to resist
a shearing stress norinal Lo the axis of the member equat to two
per cent of the total compressive stress in the member. In de-
termining the section required the compression formula shall be
used, 1 being taken as the length of the bar Lietween the outside
rivets connecting it to the segment for single lacing and 70 per
cent of that distance for double lacing. The ratio L r shall not
exceed 140 for single tacing nor 200 tor double lacing

3. Minimmum proportions-——The thickness of lacing bars shall
be not less than one-forticth for single lacing, and one-sixieth for
double lacing, of the distance between end rivets; their minimum
width shall be three times the dimmeter of the rivets connecting
them to the segments.

4. Inclination—-The inclination of lacing bars to the axis ot the
members shall preferably be not less than 45 degrees for double
lacing and G0 degrees for single lacing. When the distance be-
tween the rivet lines in the flanges is more than 15 inches, the
lacing shall he double and riveted at the intersection if bars are
used, or else shall be made of angles.

). Adjustable Members

1. Initial stress—The total inijtial stress in any adjustable
member shall be assumed as not less than 5,000 pounds.

R. Base Plates

1. Loads—Beams, girders, and trusses shall be securely anch-
ored to all supports, and where they are supported on inasonry
they shall be provided with bearing plates of such size and
thickness that the allowable unit pressure on the masonry will
not be exceeded.

Proper provision shall be made to transfer the column loads,
and moments if any, to the footings and foundations.

2. Alignment—Column bases shall be set level and to correct
elevation with full bearing on the masonry. Columns shall be
connected to grillage beams and girders, with not less than four
% inch bolts. Columns, with built-up steel bases or rolled steel
slab bases, shall be secured to the foundations with not less than
two 7 inch bolts.

3. Finishing—Column bases shall be finished to accord with
the following requirements:

(1) Rolled steel bearing plates, 2 inches or less in thickness,
may be used without planing, provided a satisfactory contact
bearing is obtained; rolled steel bearing plates, over 2 inches,
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but 4 inches or less in thickness, may be straightened by press-
ing (planed on all bearing surfaces if presses are not available)
to obtain a satisfactory contact bearing; rolled steel bearing
plates, over 4 inches in thickness, shall be planed on all bearing
surfaces (except as noted under 3).

(2) Column bases other than rolled steel bearing plates shall
he planed on all bearing surfaces (except as noted under 3).

(3) The bottom surfaces of bearing plates und column bases
which rest on masonry foundations and are grouted to insure
full bearing contact need not be plancd.

4. Design—Rolled steel slabs shall have a thickness deter-
mined by the following method of design:

- B
l b
= :
.95d K 4 C
m ! -
el

F.=total column load in Kips.

A.=B x C=area of plate, in square inches.

T.=thickness of plate, in inches.

P.=bearing pressure on foundations, in kips per sguare
inch.

The column load, F, is assumed to be uniformly distributed
within a rectangle whose dimensions are .95d and .80b, and the
base plate is assumed to have a uniform hearing pressure, P, on
the foundation.

Determine the required area A = F/P.

Determine B and C so that dimensions m and n are approxi-
mately equal.

Determine m and n, the projections of the plate beyond the
assumed dotted rectangle, and use the larger value to solve for
t by one of the following formulas:

t2 = .15 Pm2 or t2 = .15 Pn2
8. Metal Smoke Stacks

Metal smoke stacks for high pressure boilers and other ap-
pliances producing a corresponding temperature when isolated,
ghall have base plates of ample strength securely anchored to
the foundations. If not designed to be free standing they shall be
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braced at least every 50 feet 1n height from at least 2 sides by
means of stiff leg struts, or at least 3 sides by means of guys of
rods or wire ropes. Stiff leg struts shall be designed as columns,
the ratio l/r not exceeding 200. Guy rods shall be not less than
% inch in diameter and guys of wire rope shall be galvanized and
shall be not less than %, inch in diameter. Where metal stacks
are built in connection with buildings they shall be securely an-
chored or guved to the frame work or walls and proper provision
shall be made for expansion.

If the stack is constructed of rolled iron or steel, all joints
shall be welded or securely riveted, and no rivet less than %
inch in diameter shall be used; for stacks 900 square inches in
cross-section anid smaller, no plate less than 1y inch in thickness
will be allowed; for stacks of greater cross-sertion no plate less
than 3/16 inch shall be used.

if the stack is constructed of cast iron the section shall have
tight flange joints and shall be securely holted together.

T. Protection Against Corrosion

All structural metal work shall be cleaned of all scale, dirt,
and rust and be thoroughly coated with one coat of approved
paint before erection. After erection all such structural work,
except steel joists, shall be painted with at least onc additional
coat of approved paint. All iron or stect used in damp locations
or below water level shall be embedded in class C Portland ce-
ment concrete, not less than 3 inches thick, to exclude the air
and water. Paint may be omitted from steel surfaces which are
to be embedded in concrete.

L. Erection

1. Bracing—The frame of all steel skeleton buildings shall be
carried up true and plumb., and temporary bracing shall be in-
troduced wherever necessary to take care of all loads to which
the structure may be subjected, including erection eguipment,
and the operation of same. Such bracing shall be left in place as
long as may be required for safety.

2. Bolting up--As erection progresses the work shall be se-
curely bolted up to take care of all dead load, wind and erection
stresses.

3. Erection stresses—-Whereve piles of material, erection
equipment or other loads are catried during crection, proper
provision shall be made to take care of stresses resulting from
the same.

4. Alignment—No riveting shall be done until the structure
has heen properly aligned. Rivets driven in the field shall be
heated and driven with the same care as those driven in the
shop.

5. Burning holes-—Burning holes for connections is positively
prohibited.

6. See Chapter [II, Scction 303, for temporary floors during
erection.
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V. Fire-Resistive Protection

Where fire-resistive construction is required, see Chapter VII,
Article 702-01; and where non-fireresistive construction is per-
mitted, see Chapter VI, Article 702-08; for fire-resistive protec-
tion of structural steel and cast iron.

W. Welding

Welding by the fusion method may be used in erection the
metallic structural members of buildings or in shop assembly of
parts, when done in accordance with the Code for Fusion Weld-
ing in Building Construction of the American Welding Society,
edition 1938.

The permissible unit stresses in fusion welds shall be In
pounds per square inch on section through throat of weld:

Shear . 11,300
Tension . . 13,000
Compression . . © 15,000

Maximum fiber stresses dite o bending shall not exceed the
values given above for tension and compression respectively. In
designing welded joints subject to eccentricity the stresses due
to eccentricity shall be added to the primary stresses in deter-
mining the total stress.

All field welding shall be performed by qualified operators
who shall demonstrate their ability to perform such work by
making a number of sample welkls as directed by the inspector
of buildings. Such welds submitted shall have been tested to
destruction, to determine their soundness and adequacy of
strength.

All shop welding for structural purposes shall he performed
in shops approved by the inspector of buildings. Before giving
his approval the mspector of buildings may require sample
welds be made in his presence or that of his representative and
tested to destruction. Such welds shall develop a factor of safety
of not less than three in any case.

Structural plans submitted shall show in detail the types, sizes
and lengths of all welds, and state the welding methods or pro-
cesses to be used.

X. Steel-Pipe Columns

1. Steel-pipe columns shall conform to the requirements for
struectural steel. Details of the bases, caps, splices, and connec-
tions shall be subject to the approval of the building inspector.

Section 3. That this ordinance shall he published in the Alexandria
Gazette and =shall hecome effective the day after its publication.

WILLIAM T. WILKINS,
Mayor
March 29, 1948 1733—29¢



