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This application is a continuation-in-part of my prior 
co-pending application, Serial No. 302,673 filed August 
16, 1963 entitled Fabricated Structural Beam, now aban 
doned. 
The present invention relates to a fabricated structural 

beam having a non-symmetrical configuration with one 
side being particularly adapted to carry the compressive 
load and the other side the tensile load; and to the meth 
od of making the same. 

It has long been known to modify I-beams or chan 
nel beams of integral construction as formed at the mill, 
by cutting the web thereof on a zig-zag line to provide 
two serrated web portions which are then separated, re 
positioned and then secured together at their extremities 
so as to form a beam having a greater height or over 
all beam depth than the original. Among the advantages 
of that type of beam structure are first, to obtain the 
benefits of increased height of the beam without the 
cost of weight of additional material; and second, to 
create openings in the web which will permit electrical 
conduits, air ducts, and the like to pass transversely there 
through when necessitated in modern structures. 

However, in many cases, increasing the beam depth is 
not desired or cannot be tolerated since there results a 
corresponding decrease in height of the useable space. 
As an alternative to this trade-off between useable space 
and space needed for the various hidden mechanical, elec 
trical, etc. systems and sub-systems typically required in 
a building, non-symmetrical beams fabricated in accord 
ance with the invention can be used for not only the 
primary but especially for the secondary structural mem 
bers of a building superstructure. Thus, for certain an 
ticipated loads, the fabricated non-symmetrical beam to 
be described may be formed of more than one type of 
material, generally of steels each having different strength 
characteristics. In addition, the various elements of such 
a beam may exhibit different cross-sectional configura 
tions. 
With this arrangement, the space needed to house the 

various hidden systems and sub-systems of the building 
can readily be provided without, if desired, increasing 
beam depth. Furthermore, in more technical language, 
shear can be confined, not in the tension field where re 
ductions in permissible stresses are absolutely required, 
but in the compression field where no stress reductions 
other than that allowed for the desired safety factor 
are necessary. Restated briefly, it is better to carry shear 
in compression than in tension where stress reductions 
are necessary and in effect constitute a penalty in that 
maximum utilization of material is not achieved. This, 
in essence, is what the British patent to Spanner, No. 
487,467 dated June 21, 1938 teaches. With the present 
invention, however, a more efficient use of material is 
achieved resulting in a reduction in dead weight of each 
individual structural member as well as the over-all struc 
tural system. 

It should be pointed out that the prior art reference 
to Spanner shows only how to stiffen a shell or skin or 
diaphragm with standard T or L shaped structural ele 
ments. For a more complete discussion on the com 
bining of shear in the compression and tension fields, 
reference is made to part 5 of the Manual of Steel Con 
struction, 6th edition, published in 1963 by the American 
Institute of Steel Construction, Inc. at page 28 and also 
at page 122 of the annexed commentary. 
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With the present invention, additional advantages also 

become apparent. For one, the reduction in dead weight 
is reflected in smaller foundation size and lighter load 
ings. For another, the basic stability of the building is 
materially enhanced since the overturning forces due to 
uncontrolled seismic disturbance are proportionately re 
duced. In addition, greater flexibility is offered to the 
engineer and architect. The necessary strength can now 
be more accurately provided where needed. Economic 
waste is more readily controlled. The cost factor is re 
duced. On locations heretofore restricted as to build 
ing heights due to underlying soil conditions, higher build 
ings having more useable square footage may now be erect 
ed. In short, the owner's return per unit of construc 
tion cost is significantly increased. 

In accordance with the invention there is provided a 
fabricated non-symmetrical beam comprising an elon 
gated substantially planar member having one continuous 
longitudinal edge and its other longitudinal edge serrat 
ed in a toother configuration, an elongated substantially 
planar first flange disposed perpendicular to the planar 
web in engagement with the continuous longitudinal edge 
and secured thereto, an elongated substantially planar 
second flange disposed perpendicular to the planar web 
in engagement with the other serrated longitudinal edge 
and secured thereto, and support means for loading the 
beam in a predetermined relationship placing the first 
planar flange in compression and the second planar flange 
in tension. The cross-sectional configuration of this non 
symmetrical fabricated beam is such that at the region 
of minimum cross-sectional area where the centroid is 
displaced a maximum from mid-depth of the beam, the 
equation 

a fe (max.) 
bf (max.) 

is substantially satisfied, where “a” and “5” are the dis 
tances from the beam centroid to the outer surfaces of 
the first and second planar flanges respectively and 
"f (max.)” and "f (max.)' after allowances for the de 
sired safety factor, represent the predetermined maximum 
compressive and tensile stresses respectively at any point 
along the respective first and second planar flanges. 

Other aspects of the invention include the fabricating 
of such non-symmetrical beams with various materials 
or different materials in the same beam, the use of fianges 
having the same or different cross-sectional areas, the 
forming of the interconnecting web from a one-piece plate 
or from a series of simple shapes properly welded to 
gether and the arranging of the planar flanges centrally 
or offset relative to the web and/or parallel or inclined 
relative to each other. 
The present invention is concerned, then, not with modi 

fying integrally formed beams made at a mill, but rather 
with the fabrication of beams from separate pieces of 
stock that are used to form the flanges and the web 
thereof. The present invention is, therefore, directed 
to fabrication of a structure ab initio rather than the 
mere modification or conversion of an already existing 
product. 
A structural beam is, in general, utilized in a horizontal 

configuration and loaded from above at a plurality of 
points distributed throughout its length. But in certain 
applications the beam may be vertically disposed and 
subjected to lateral loadings. For the purpose of the 
present invention it is sufficient to broadly define a beam 
as a structure in which one side is loaded in compression 
and the other side is loaded in tension, as distinguished 
from a column in which the entire structure is loaded 
compressively. 
One of the premises upon which the present inven 

tion is founded is that the design requirements for the 
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compression and tension sides of a beam are not identical. 
An additional premise of the invention is that a non 

symmetrical web structure may be advantageously ac 
companied by a non-symmetrical flange structure, in 
which the directions of the non-symmetries are in opposite 
sense to each other. 

Still another premise of the present invention is that, 
in a non-symmetrical flange arrangement for a beam, 
there is an economic advantage in using two flange mem 
bers which are of different grades of material. 
The principal object and advantage of the invention, 

therefore, is to provide a fabricated beam which, by 
being of non-symmetrical construction and adapted to be 
loaded on one particular side only, is of superior char 
acteristics and lower cost than other competing products. 

It is also an important object of the invention to pro 
vide a method of making beam structures of the fore 
going type. 
The nature, objects and advantages of the invention 

will be more fully apparent from the following descrip 
tion considered in conjunction with the accompanying 
drawing, wherein: 
FIGURE 1 is a perspective view of one form of beam 

structure provided in accordance with the invention; 
FIGURE 2 is a vertical cross-sectional view taken on 

the line 2-2 of FIGURE 1; 
- FIGURE 3 is a side elevational view showing the 
end support of the beam of FIGURE 1; 
FIGURE 4 is a side elevational view showing the 

end support of a modified form of beam in accordance 
with the invention; 
FIGURE 5 is a side elevational view of a central por 

tion of another form of beam structure provided in ac 
cordance with the invention; 
FIGURE 6 is a plan view showing one of the tri 

angular shaped sections used in the embodiment of FIG 
URE 5 before the tips are cropped; 
FIGURE 7 is a layout drawing showing the cutting 

arrangement for the web structure of FIGURE 5; and 
FIGURE 8 is a layout drawing showing the cutting 

arrangement for the web structure of FIGURES 1, 3 
and 4. 

Referring now to the drawing and particularly FIG 
URES 1 to 3 thereof, a fabricated non-symmetrical beam 
10 is seen to generally include a first or upper planar 
flange A and a second or lower planar flange B with a 
vertically disposed elongated and substantially planar web 
C interposed therebetween. Fragmentary support means 
or flange portions D are also attached to the web C 
at the two ends of the beam 10. 
Web C has a continuous upper longitudinal edge 18 

which is secured to the undersurface of the upper flange 
A throughout the entire length thereof. The lower longi 
tudinal edge of web C is, however, serrated with alter 
nating truncated triangular tooth portions 11 and spaces 
or openings 14. Each of the tooth portions 11 has a 
blunt end representing a longitudinal edge portion 12 
of the web C. Each of the openings 14 at its upper ex 
tremity is bounded by a longitudinal edge portion 15 
of the web C. Each of the openings 14 is also bounded 
by straight, oppositely sloping side edge portions 16, 17, 
which join the edge portion 15 with the respectively as 
sociated edge portions 12. 

In a more general sense it will be seen that the tooth 
portions 11 and intervening openings 14 may be of iden 
tical size and configuration but disposed in opposite sense 
relative to each other. The longitudinal side edge por 
tions 12 of the teeth 11 are in abutting relationship with 
the upper surface of the lower flange B and are secured 
thereto. 

In the embodiment shown in FIGURES 1 to 3 the 
beam is formed at each end by terminating the web 
C at such a point as to include all of the last tooth por 
tion 11 as well as the longitudinal edge portion 15 of 
the next adjacent space. Fragmentary flange D is then 
secured to web C along the last edge portion 15, in 
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parallel relationship to the outer end of upper flange A. 
Lower flange B, however, is of shorter length than upper 
flange A and extends into engagement with and is se 
cured to the longitudinal side edge portion 12 of the 
last tooth 11, but does not extend therebeyond. 
Thus as shown in FIGURE 3 this end configuration 

of the beam facilitates supporting each end of the beam 
in mutually perpendicular relationship upon another 
beam, such as an I-beam 20. More specifically, the 
undersurface of the fragmentary flange D forming a part 
of the end of fabricated beam 10 is disposed upon the 
top of, and rests downwardly upon, the beam 20. In 
this manner the beam 10 is supported from underneath 
at its two ends and is adapted to receive a downwardly 
directed load at various points throughout its length. 

In the alternate end arrangement shown in FIGURE 4 
the lower flange B is of the same length as upper flange 
A, and the web C is terminated at its maximum width 
rather than at its minimum width. More specifically, 
web C includes one sloping side edge 16 of the last 
tooth 11, and the longitudinal edge portion 12 associated 
with that tooth, but is then cut at a right angle along 
a line 17b whereby the last tooth 11 is incomplete. A 
hanging method of support is then utilized wherein a 
beam 21 having a vertically extending web is secured 
to the web C of beam 10 by means of a vertically dis 
posed angle iron 22 having one leg thereof secured to 
the web C while its other leg is secured to the web of 
the beam 21. 
The alternate end details as specifically illustrated in 

FIGURES 3 and 4 are merely illustrative and are by 
no means to be considered as exclusive methods of Sup 
porting the ends of the structural beam of the present 
invention. For example, in a cantilever beam, that por 
tion of which can be described as having a positive bend 
ing movement, in contrast to a negative bending move 
ment, may be fabricated in accordance with the non 
symmetrical beam 10 of the present invention. Those 
skilled in the art will readily understand that other modi 
fied forms of end support may be used without depart 
ing from the scope of the present invention. 

In FIGURE 5, another form of non-symmetrical beam 
10a is fabricated from separate triangular shaped ele 
ments E, each forming like portions 23 of the web C 
used in conjunction with the beam 10 of FIGURES 1 
through 4. In this embodiment, the triangularly shaped 
elements E, reference FIGURE 6, have their tips cropped 
in a manner to be described and are arranged in a row 
with their bases 24 forming the continuous longitudinal 
edge 18. Specifically, the apex 25 of each element E 
is cut off along a dotted line 26 to form the serrated edge 
portion 12. The other two tips 27 and 28 are also cut 
off along the dotted lines 29 and 30 to form the short 
side edges 31 and 32 respectively. The dotted lines 29 
and 30 are perpendicular to both the base 24 and the 
cropped apex 25 which, to repeat, forms the serrated 
longitudinal edge portion 12. 
With this arrangement, each successive portion 23 of 

the beam 10a is welded to each other at the correspond 
ing side edges 3 and 32 to form the web C which in turn 
is welded to the flanges A and B in the manner described 
in conjunction with FIGURES 1 through 4. 
FIGURE 7 illustrates a cutting layout for forming the 

elements E used in the beam 10a. By cutting a plate P' 
of appropriate width along the lines 33 and 34 each at 
an angle p separated from the other by an amount “x' 
equal to the length of the serrated edge portion 12, only 
the corresponding tips 27 and 28 need be subsequently cut 
to form the respective short side edges 31 and 32. 

In FIGURE 8, another cutting layout is shown, one 
for forming the web C of the beam 10 as seen in FIG. 
URES 1 through 4. In this layout, an elongated plate P' 
of uniform width is cut along an undulating line 35, result 
ing in identical webs C and C. The tooth portions 1 
of the web C are of identical configuration to tooth por 
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tions III of the web C'; and it will be readily understood 
that upon separating the two webs from each other the 
tooth and space configuration that is provided is that 
shown in FIGURES 1, 3 and 4. 

In accordance with the invention it will be seen that a 
Substantial saving in material cost is achieved by cutting 
a single plate P in the manner indicated in FIGURES 
7 and 8, the latter providing two complete webs, C and 
C'. Only a single one of these webs is used in the beam 
10, whereas in the beam 10a, some finite number of the 
elements E is used in conjunction with upper flange A 
and lower flange B. 
At this point, it should be noted that in symmetrical 

beams, such as the conventional I-beam or the wide flange 
(WF) beams commercially available, the centroid is lo 
cated at mid-beam depth. This means that the distances 
“a” and "b' from the centroid to the outer surfaces of the 
compressive and tensile flanges, the flanges A and B de 
scribed herein, are equal and hence their ratio is unity. 
Such a condition likewise occurs in the beams 10 and 
10a of the invention but only in the region where a full 
cross section exists, namely in the region of the serrated 
longitudinal edge portions 12. But, such periodic regions 
of full cross-section are necessary in order to secure the 
flange B by welding to the web C and hence complete 
the fabrication. 

However, in the regions when the openings 14 extend 
the furthest across the web C and where the cross-sectional 
area of the beams 9 and 10a are the smallest, in these 
regions the centroid is shifted the greatest distance from 
the beam mid-depth. At these points, then, the distance 
“a” is smaller than the distance “b' (and hence the ratio 
of “a” to “b”) is the smallest. From this, it follows that 
as the openings 14 are increased in size, lesser materials 
are used, the centroid is shifted correspondingly more 
from beam mid-depth at the particular point in question 
along the now no-symmetrical beam, and the ratio "a" 
to "b' decreases accordingly. 
The particular ratio desired is determined by the ratio 

of the maximum compressive stresses "f(max.)' versus 
the maximum tensile stresses "f (max.). According to 
sound practice, these are determined by taking sixty per 
cent (60%) of the yield point and termed the basic 
stresses F-F. For example, the yield point of ASTM 
type A36 commercial mild structural steel is 36,000 p.s.i. 
resulting in a basic compressive stress Fc and a basic 
tensile stress F of approximately 22,000 p.s. i. Only the 
latter remains the same, the former varying depending 
upon the application. For example, the maximum per 
missible compressive stress "f(max.)” varies as the com 
pression flanges are laterally stayed at different intervals 
such as 4, 6 or 8 foot centers. Thus, it should be clear 
that the ratio “f(max.)' to “ft (max.)” is seldom unity 
which means, in a symmetrical beam, excessive materials 
are employed. By reducing the quantity of materials 
used, the centroid can be shifted and the compressive and 
tension flanges loaded accordingly and in accordance with the equation 

bf (max.) 
In both the beams 10 and the beam 10a, is will be noted 

that the web C is continuous along its upper longitudinal 
edge and discontinuous along its lower longitudinal edge; 
it is therefore quite apparent that the upper longitudinal 
edge of the web provides greater strength for the beam 
than does the lower edge of the Web. 
The lower flange B may therefore be made of stronger 

materials or have a larger cross-sectional area, or both, 
than the upper flange A. Thus, the combination of a high 
strength lower flange B with the low strength lower longi 
tudinal edge of the web C may be used and made to equal 
or to be greater than or less than the composite strength 
of the low strength upper flange A and high strength upper 
longitudinal edge of the Web C. 
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In order to achieve, for example, greater strength in 

the lower flange B it may, if desired, be made of greater 
width or thickness than the upper flange a, and in addition 
a higher strength material may be used for the lower 
flange B. More specifically, the upper flange A is prefer 
ably made of mild steel having a yield point of 36,000 
pounds per square inch while the lower flange B is made 
of material having a yield point of 50,000 pounds per 
square inch. In accordance with presently established 
cost patterns for these materials it can be shown by 
Suitable calculations that the greatest strength of the 
beam at the lowest cost is achieved in all instances, by 
making the lower flange of the more expensive but higher 
strength material. 

Consider for the moment the following cases of a 
Standard 12B14 structural beam having (1) a span of 24 
feet and laterally stayed at 8 feet on center, (2) a span 
of 22 feet and laterally stayed at 4.4 feet centers, and 
(3) a span of 24 feet and an unsupported length of the 
compression flange of zero feet. 

In all three cases, the material used for the 12B14 beam 
was type A36 commercial mild structural steel having a 
yield point Fy of 36,000 p.s. i. and a maximum allowable 
tensile stress F of 22,000 p.s. i. The maximum allowable 
compression stress F however, varies according to ac 
cepted practice and, for the 12B14 beam used, was found 
to be in (1) 9330 p.s. i., in (2) 16,950 p.s. i. and in (3) 
22,000 p.s. i. Thus, the ratio “r” of F (max.) to F (max.) 
is in (1) 0.425, in (2) 0.772 and in (3) unity. Under 
these three conditions, the loading per foot of beam span 
is limited in (1) to 160 lbs., in (2) to 346 lbs. and in 
(3) to 411 lbs. 

In like manner, type A36 material was used in the 
beams it) and 10a, each having the same span; in addi 
tion, the thickness of the web and the flanges and the 
width of the upper or compression flange of the beams 
10 and 10a were held constant and substantially the 
same as the 12B14 beam. With beams 10 and 10a, 
the loading per foot of beam span in (1) was 139 lbs., 
in (2) was 307 lbs. and in (3) was 377 lbs. The weight 
per foot for the 12B14 beam is 14 lbs. in all cases; 
in contrast, the weight per foot of the beams 10 and 
10a in (1) is 9.5 lbs., in (2) is 10.87 lbs. and in (3) 
is 11.96 lbs. It will be noted that in all cases the beams 
10 and 10a are lighter than the 12B14 beam, being in 
(1) approximately 32 percent lighter, in (2) approxi 
mately 22 percent lighter, and in (3) approximately 15 
percent lighter. This represents a substantial reduction 
in the overall dead weight of a structure and means that 
lighter foundation loadings are achieved. In other words 
a building of greater height can be erected at the same 
location without exceeding the dead load of a smaller 
structure using standard structural shapes. 
Another way to look at these data is to consider the 

lbs. of load carried per pound of beam. With the 12B14 
beam, this is in (1) 11.4 lbs. per pound per foot of beam 
span, in (2) 24.7 lbs, per pound per foot of beam span, 
and in (3) 26.9 lbs. per pound per foot of beam span. 
In contrast, the beams 10 and 10a can carry in (1) 14.6 
lbs. per pound per foot of beam span, in (2) 28.3 lbs. 
per pound per foot of beam span and in (3) 28.9 lbs. 
per pound per foot of beam span. It will be noted that 
the beams 10 and 10a in each case carry a larger load 
per pound of each foot of beam span. In percentage, 
this represents an increase in favor of the beam 10 and 
10a over the 12B14 beam in (1) of approximately 28 
percent, in (2) of approximately 15 percent and in (3) 
of approximately 8 percent. Stated differently, the beams 
10 and 10a in (1) are approximately 68 percent the 
weight of the 12B14 beams and yet carry approximately 
28 percent greater load per pound per foot of beam span. 
In (2) the beams 10 and 10a are only approximately 
78 percent as heavy and carry a load approximately 15 
percent greater than that allowed per foot of the 12B14 
beam. Similarly, in (3) an 8 percent larger load can 
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be carried per foot of beam span by the beams 10 and 
10a relative to the beam 12B14 and yet are approxi 
mately 85 percent its weight. 
From the above, it is apparent that the non-symmetri 

cal beams 10 and 10a fabricated in accordance with the 
invention are better in all respects than the comparable 
12 inch 14 lb. per foot beam, the 12B14. In the ex 
amples above, the beam depth of the 10 and 10a beams 
was set at 11.91 inches, and the upper flange at a width 
of 3.97 inches. The lower flange in turn was in (1) 
smaller being 2.16 inches, in (2) the same being 3.97 
inches wide, and in (3) larger being 5.42 inches. 

All data used in the comparison made above were 
taken from the above mentioned Manual of Steel Con 
struction. 
The manufacturing process used in accordance with 

the present invention is as follows. The plates P' and 
P' shown in FIGURES 7 and 8 may be cut by burning 
either manually or automatically as with a pantograph 
controlled torch or by shearing in an appropriate ap 
paratus. The securing of the longitudinal edge 18 of 
web C to the undersurface of the flange A is preferably 
done by welding. The same applies in securing the tooth 
ends 12 to the upper surface of flange B and in joining 
adjacent portions 23 at the short side edges 31 and 32 
to form the web C of the beam 10a. 

While the beams 10 and 10a of the present invention 
are shown in substantially an I-beam configuration it 
will nevertheless be understood that the invention also 
contemplates a channel or modified channel type of con 
struction if that should be desired. In addition, other 
materials including wood and non-ferrous metals may be 
used to form the beams 10 and 10a. When wood is 
used the elements may be assembled by gluing. 

In use, the beams 10 and 10a may be turned over so 
that bottom flange B is upward and top flange A down 
ward but only when the loading imposed is characterized 
as producing a negative bending movement as in the 
case of a cantilever beam in the region near its under 
lying support. Under such conditions, the flange B would 
still be carrying a tensile load and the flange A, although 
on the bottom, would still be carrying a compressive 
load. This mode of usage of the beam would be un 
acceptable were the bending movement positive. Thus, 
a definite premise of the invention is that the beams 10 
and 10a are intended to be loaded such that the flange 

5 

O 

20 

25 

30 

40 

A and its associated longitudinal edge 18 of the web C 
is loaded in compression while the flange B is loaded in 
tension. 

In the use of the present invention the spaces 14 per 
mit extending conduit, air ducts, and the like in a trans 
verse direction through the beams 10 and 10a whether 
existing in single or multiple configuration. It is sig 
nificant to note that the configuration and vertical height 
of the spaces 14 permit the insertion of conduits or ducts 
having a maximum diameter relative to the depth of the 
beams 10 and 10a. 
The invention has been described in considerable de 

tail in order to comply with the patent laws by provid 
ing a full public disclosure of at least one of its forms 
which can be fabricated in either of the two ways dis 
closed. However, such detailed description is not in 
tended in any way to limit the broad features or prin 
ciples of the invention, or the scope of patent monopoly 
to be granted. 

I claim: 1. A fabricated non-symmetrical beam comprising, in 
combination, an elongated substantially planar web having one con 

tinuous longitudinal edge and its other longitudinal 
edge serrated in a toothed configuration; 

an elongated substantially planar first flange disposed 
perpendicular to said web in engagement with said 
continuous longitudinal edge and secured thereto; 

an elongated substantially planar second flange disposed 
perpendicular to said web in engagement with said 
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other serrated longitudinal edge and secured thereto; 

and support means for loading the beam in a predeter 
mined relationship placing said first planar flange in 
compression and said second planar flange in ten 
S1On; 

the cross-sectional configuration of the beam being such 
that in the region of minimum cross-sectional area 
the equation 

a life (max.) 
bf (max.) 

is substantially satisfied, where “a” and “b' are the 
distances from the beam centroid to the outer Sur 
faces of said first and second flange respectively and 
fe (max.) and ft (max.) represent the predetermined 
maximum compressive and tensile stresses respec 
tively at any point along the respective first and sec 
ond planar flanges. 

2. The non-symmetrical beam in accordance with 
claim 1 further characterized in that said beam is formed 
of steel and in that said second planar flange has a 
larger cross-sectional area than said first planar flange. 

3. The non-symmetrical beam in accordance with 
claim 1 further characterized in that said beam is formed 
of steel and in that the steel used to form said second 
planar flange has a characteristically higher yield point 
than the steel used to form said first planar flange. 

vá. The non-symmetrical beam in accordance with claim 
1 further characterized in that said support means in 
cludes at least two bearing surfaces for mounting said 
beam to a structure, each of said bearing surfaces de 
fining a plane passing orthogonally through said planar 
web and parallel to the supporting surface on said struc 
ture. 

5. The non-symmetrical beam in accordance with claim 
1 further characterized in that said support means in 
cludes a bearing surface at each end of said beam for 
mounting said beam to a structure, each of said bearing 
surfaces defining a plane passing orthogonally through 
said planar web and parallel to said first planar fiange 
and to supporting surfaces on said structure. 

6. The non-symmetrical beam in accordance with claim 
1 further characterized in that said support means includes 
at least two bearing surfaces cooperatively associated with 
said planar web for mounting said beam to a structure, 
each of said bearing surfaces defining a plane passing 
orthogonally through said planar web and parallel to 
said first and second planar flanges and to supporting 
surfaces on said structure. 

7. The non-symmetrical beam in accordance with claim 
1 further characterized in that said support means in 
cludes at least two bearing surfaces cooperatively as 
sociated with said planar web for mounting said beam to 
a structure, each of said bearing surfaces defining a 
plane passing orthogonally through said planar web 
along a line parallel to said first planar flange and at 
a point intermediate said centroid and said first planar 
flange. 

8. The non-symmetrical beam in accordance with claim 
1 further characterized in that said planar web includes a 
plurality of substantially triangularly shaped spaced apart 
openings, the base of each of said openings coextending 
between two adjacent ones of said serrated longitudinal 
edges and the apex of each of said openings extending 
transversely a predetermined distance towards said con 
tinuous longitudinal edge to form the regions of said 
minimum cross-sectional area. 

9. The non-symmetrical beam in accordance with claim 
1 further characterized in that said planar web includes 
a plurality of openings periodically disposed between ad 
jacent ones of said serrated longitudinal edges to position 
the centroid of said beam nearer said first planar flange 
within limits satisfying said equation in the region of said 
minimum cross-sectional area. 
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10. The non-symmetrical beam in accordance with 
claim 1 further characterized in that said planar web 
comprises a plurality of substantially triangular shaped 
portions welded together with their bases forming said 
continuous longitudinal edge, the apex of each of said 
portions being cropped to form said longitudinal serrated 
edge. 

11. The non-symmetrical beam in accordance with 
claim 1 further characterized in that said planar web 
comprises a plurality of triangularly shaped portions, 
the tips of each portion being cropped to provide two 
parallel short sides each perpendicular to the base of 
said portion and to the cropped apex of said portion, 
adjacent ones of said portions being welded at corre 
spondingly short sides to form said continuous longitudi 
nal edge and said cropped apex forming said serrated lon 
gitudinal edge. 

12. The non-symmetrical beam in accordance with 
claim 1 further characterized in that each of said ele 
ments is formed of non-ferrous metals, 
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13. The non-symmetrical beam in accordance with 

claim 1 further characterized in that each of said ele 
ments is formed of wood and assembled by gluing. 
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