
Feb. 28, 1956 R. L. COLBY, JR 2,736,397 
LONG SPAN ARCH RIB BUILDINGS 

Filed Oct. 9, 1952 4. Sheets-Sheet l 

INVENTOR 
ROY L. COLBY JR. 

ATTORNEY 

  



Feb. 28, 1956 R. L. Colby, JR 2,736,397 
LONG SPAN ARCH RIB BUILDINGS 

Filed Oct. 9, 1952 4. Sheets-Sheet 2 

INVENTOR 
ROY L. COLBY JR. 

ATTORNEY 

  



Feb. 28, 1956 R. L. COLBY, JR 2,736,397 
LONG SPAN ARCH RIB BUILDINGS 

Filed Oct. 9, 1952 4. Sheets-Sheet 3 

INVENTOR 
ROY L. COLPY JR 

BY 

ATTORNEY 

  



Feb. 28, 1956 R. L. colby, JR 2,736,397. 

Fied Oct. 9, 1952 4. Sheets-Sheet 4 

ROY L. COLESY JR. 

A-/-) 
INVENTOR 

EY 

  



United States Patent Office 2,736,397 
Patented Feb. 28, 1956 

1. 

2,736,397 
LONG SPAN ARCHRIB BUILDINGS 

Roy L. Colby, Jr., Dearborn, Mich., assignor to Natiosnai 
Steel Corporation, a corporation of Deiaware 

Application October 9, 1952, Serial No. 313,966 
15 Claims. (C.189-1) 

This invention relates to building construction and 
more particularly to a multiple building construction 
made up of two or more building sections. 

Heretofore buildings of large floor area have been 
constructed by employing individual building sections such 
as single-story steel buildings of the arch rib roof type. 
The building sections are joined together in side-to-side re 
lation to form a unitary structure. Each building Sec 
tion may comprise a number of units joined in end-to 
end relation. The size of the multiple building is deter 
mined by the number of the building sections of partic 
ular dimesions that are to be joined together. 

In this type of construction it is wasteful to join the 
building sections as complete self-supporting structures 
and a single longitudinal side wall supporting structure 
is provided which functions as a common support for 
adjacent pairs of building sections. The side wall Sup 
porting structure of one of the building sections would 
not be capable of carrying the combined loads and it 
is necessary to provide additional supporting means. The 
use of additional column supports, which by necessity 
would be located in the central portion of the building, 
materially interfere with the usefulness of the building 
and reduces the usable floor area. It has been proposed 
to employ truss members for the central longitudinal 
struts to thus allow the use of a small number of column 
supports. While this arrangement reduces the number 
of column supports and provides a relatively large usable 
floor area it materially interferes with the ceiling clear 
ances. This is so since the truss members have a sub 
stantial vertical dimension. For example, the most eco 
nomical truss design for this use includes vertically spaced 
upper and lower chord members joined by web mem 
bers. The roofs of the building sections are supported 
on the upper chord members and the truss extends down 
wardly from the ceiling by an amount approximately 
equal to the spacing between the chord members. 

It is therefore an object of the present invention to pro 
vide a novel multiple building construction which over 
comes the disadvantages outlined above. 

It is another object of the invention to provide a long 
span multiple building construction in which the usable 
floor area is not materially interrupted with an abnor 
mally large number of supporting columns and in which 
the ceiling clearance is not decreased by downwardly 
extending truss members. 

Still another object of the present invention is to pro 
wide a building construction including a novel arrange 
ment of vertical supporting columns, roof supporting rib 
members and truss components. 
A still further object of the present invention is to 

provide a novel truss for use in long span multiple build 
ing construction of rugged design which may be easily 
manufactured at low cost. - 

Other objects and features of the present invention 
will appear more fully below from the following de 
tailed description considered in connection with the ac 
companying drawings which disclose a single embodi 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

2 
ment of the invention. It is expressly understood, how 
ever, that the drawings are designed for purposes of 
illustration only and not as a definition of the limits of 
the invention, reference for the latter purpose being had 
to the appended claims. 

In the drawings, in which similar reference characters 
denote similar elements throughout the several views: 

Fig. 1 is a diagrammatic presentation of a multiple 
building structure embodying the principles of the pres 
ent invention, the sections of the building structure being 
shown in different stages of construction; 

Fig. 2 is a sectional illustration taken along the line 
2-2 of Fig. 1; - 

Fig. 3 is an enlarged view of certain portions of the 
building structure shown in Fig. 1; 

Fig. 4 is an isometric view of a portion of the frame 
work of a building construction embodying the principles 
of the present invention; 

Fig. 5 is a broken view showing the truss member em 
ployed in connection with the present invention, and 

Fig. 6 is a detailed view partially in section, showing 
another feature of the present invention. 
With reference more particularly to Figs. 1 and 2 of 

the drawings a multiple building structure embodying 
the principles of the present invention is disclosed therein 
including a plurality of building sections 10, 11 and 12 
joined together in side-to-side relation to form a single 
structure. The building sections 10 and 12 include a 
series of side columns 13 and 14, respectively. The col 
umns of each series are positioned one behind the other 
from the front to the rear of the section with proper 
spacing therebetween to adequately support longitudinal 
side strut member as discussed below. 
Two series of central or common supporting columns 

15 and 16 are also provided. The columns of both of 
these series extend in spaced relation from the front to 
the rear of the building construction, with the columns 
in the series 15 lying along the line of intersection be 
tween the building sections 10 and 1 and with the col 
umns of the series 16 lying along the line of intersec 
tion between the building sections it and 12. As will 
appear more fully below, the longitudinal spacing be 
tween the series of center columns 15 and 6 is suf 
ficient to provide a relatively large area of usable floor 
space. For example, in a practical application of the 
present invention the center columns are longitudinally 
spaced by forty feet. The side and center columns are 
supported on concrete footings, not shown, having metal 
angle securing brackets embedded therein for rigidly an 
choring the lower ends of the columns by means of a 
welded, riveted or bolted joint in accordance with con 
ventional construction. 

Each of the building sections 18, i1 and 2 includes 
a series of horizontal transverse strut members 7, 8 
and 19, respectively. The building sections also in 
clude series of longitudinal side strut members 20 and 
21 located along the edges of the building sections it 
and 12 respectively, and series of central longitudiia 
strut members 22 and 23 extend in end-to-end relation 
from the front to the rear of the building along the line 
of intersection between the building sections 10 and 1 
and the building sections 1 and 12, respectively. The 
transverse and longitudinal strut members preferably lie 
in a common plane corresponding to the plane of the 
ceiling of the building construction. The horizontal strut 
members extend transversely of respective building sec 
tions with their ends joined to supporting columns or lon 
gitudinal strut members. Also, the longitudinal strut 
members may be joined to or be supported on the Sup 
porting columns in a manner described more fully below. 
Suitable knee braces 24 may be provided between the 
longitudinal and horizontal struts and between the sup: 
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porting columns and the longitudinal and horizontal 
struts. The knee braces 24 may be joined to the struts 
or columns by means of connecting plates 25 and 26 and 
riveted, bolted or welded connections. 
The vertical supporting columns, the transverse strut 

members and the longitudinal side strut members are 
preferably fabricated from commercial light gage struc 
tural steel stock. As described more fully below, these 
members, especially the supporting columns, may be made 
up of C-shaped steel channels secured in back-to-back 
relation by welding, riveting or bolting to forra an i 
shaped structural member. The longitudinal strut nei 
bers 22 and 23 each comprise a novel form of truss 
member which will be described more fully hereinafter. 
The roof construction of each of the building sections 

is of an arch rib type positioned transversely of respec 
tive building sections. The roof construction of the 
building sections is similar including a plurality of arch 
ribs 30 made up from a pair of arch rib members 33 and 
32 joined together by a connector or rib splice 33. As 
described more fully below, the ends of the arch ribs 
30 are Supported on a longitudinal strut member with 
the arch ribs lying in parallel planes perpendicular to the 
longitudinal axis of the building sections. The arch ribs 
of each building section are equaily spaced, and it is 
preferable that corresponding ribs of the building sec 
tions lie in a common plane. In order to improve stability 
of the roof construction and utilize light gage structural 
members for forming the arch ribs, bridging members 
35 may be employed between adjacent pairs of arch 
ribs. The bridging members are preferably in staggered 
relation as shown in the drawings, and may be secured 
to the arch ribs by welding. The rocf construction 
further includes a plurality of purlins 36 supported on the 
arch ribs and running longitudinally of the structures. 
The purlins 36 support the roofing which may comprise 
metallic corrugated sheets 37 curved to correspond to the 
radius of curvature of the arch ribs. The purlins 36 may 
be formed from nailable steel members so that the re 
tallic corrugated roofing may be nailed directly thereon. 
if desired, the arch rib members also may be formed from 
nailable steel members. The sides and end walls of the 
multiple building construction may be closed only leay 
ing the desired window and entrance areas. For this pur 
pose the vertical studs 40 may be employed for support 
ing suitable siding 41. The studs 40 may comprise nail 
able steel members so that metallic siding & may be 
nailed directly thereon. 
As mentioned above, the multiple building construc 

tion provided by the present invention comprises a plural 
ity of building sections with each pair of building sec 
tions having a common support for adjacent sides includ 
ing widely spaced supporting columns to provide an en 
closure having a large area of useful floor space. For this 
purpose the longitudinal strut members 22 and 23 corn 
prise truss members 50. Each of the truss members 50 
comprises a composite structure including spaced upper 
chord member 51 and lower chord member 52, and di 
agonal web members 53 joining the coplanar chord mem 
bers. In the multiple building construction disclosed in 
the drawings, three truss members 58 comprise each of 
the longitudinal strut members 22 and 23, with each of 
the truss members 50 supported at their ends by a center 
supporting column, such as the columns 16, and with the 
ends of adjacent truss members being supported by a 
single column. For reasons that will be more fully dis 
cussed below, the upper chord 5 and the lower chord 52 
of the trusses are identical. Also, the trusses may be 
cambered for approximately the dead load deflection. 
The chord members may be fabricated from C-shaped 
steel channel members having coplanar outwardly ex 
tending flanges 54 and 55, and the web members 53 may 
by formed from C-shaped steel channel members not in 
cluding outwardly extending flanges. It is to be expressly 
understood that other structural forms may be employed 
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4 
for the chord members and for the web members. The 
web members may be joined to the chord members by 
Weiding, riveting or by any other suitable means. If it is 
desired, connecting plates 56 may be employed in joining 
the web members to the chord members as shown in 
Fig. 5. 
The manner in which the truss members 50 are struc 

turally joined with their supporting columns is shown 
more clearly in Figs. 4, 5 and 6. As mentioned above, the 
Supporting columns, such as the columns 16, may in 
clude a pair of C-shaped structural steel channel mem 
bers 57 and 58 positively secured together in back-to 
back relation by welding, riveting or bolting. The upper 
chord member 51 of each of the truss members is adapted 
to rest upon or to be supported by the upper end of one 
of the channel members 57 or 58 of the columns ió. 
In particular, abutting ends 59, 59 of the adjacent truss 
members shown in Fig. 4 are supported on channel mem 
bers 57 and 58 of the column 6. The ends 59 may be 
welded to the upper ends of the channel members 57 and 
58 and plates 60 may be employed to provide rigid con 
nections. The ends of the truss members terminating at 
the front and rear of the building construction may be 
supported in a similar manner. The lower chord mem 
bers 52 terminate in ends 62 cut to fit into the C-shaped 
channel members and thereby obtain a strong joint. 
Angie brackets 61 may be secured to the web portion of 
the C-shaped channel members for Supporting the ends of 
the lower chord members as shown in Figs. 3 and 5. 
The series of horizontal transverse strut members 17, 

18 and 19 may be joined to the supporting columns in 
the manner shown in Figs. 3 and 4. As mentioned above, 
the transverse strut members may be formed from a pair 
of C-shaped steel channel members 63 and 64 rigidly Se 
cured together in back-to-back relation. The transverse 
strut members are joined to the column supports by use of 
connecting plates rigidly secured to the columns and sand 
wiched between the channel members 63 and 64. As 
shown in the drawings, connecting plates 65 and 66 are 
secured to the columns 16 and 13 respectively, with the 
channel members 63 and 64 positioned on opposite sides 
of the plates. The ends of the channel members 63 and 
64 are secured together with the respective supporting 
plate by rivets, bolts or by welding. The plates 25 Sup 
porting the knee braces 24 may be secured between the 
channel members of the column members and the trans 
verse strut members in a similar manner. 
The horizontal transverse strut members and the lower 

chord members 52 of the truss members 50 lie in a com 
mon horizontal plane corresponding to the plane of the 
normal ceiling of the building construction. According 
to the present invention therefore, the vertical support 
ing columns 15 and 16 are of increased height with respect 
to column height ordinarily employed, such as the height 
of the columns 13 and 14, in order to support the upper 
chord members of the truss members in the manner de 
scribed above as well as to position the lower chord 
members above the normal ceiling height. This arrange 
ment allows the use of widely spaced supporting columns 
without employing truss members projecting downward 
ly past the plane of the ceiling. 
As mentioned above, one of the objects of the present 

invention is to provide a truss member for use in a 
long span building construction of the type described 
above which may be manufactured at relatively low cost 
and which may be assembled in the field with minimum 
effort and inconvenience. This object of the invention is 
accomplished by providing a truss member of relatively 
simple design including identical upper and lower chord 
members. In the past this could not be accomplished 
economically. When employing trusses of the type in 
cluding upper and lower chord members it is conventional 
practice to load the upper chord members at the panel 
points. Since the upper chord members are in compres 
sion they must be capable of carrying larger stresses than 
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the lower chord members under tension. Thus, in order 
to provide a truss including identical upper and lower 
chord members oversize lower chord members are neces 
sarily employed. Moreover, in constructions where loads 
applied to the upper chord member are spaced a distance 
less than the spacing between the panel points, such as 
when roof ribs are necessarily spaced four feet between 
centers and a truss capable of carrying the loads in 
volved has panel points spaced eight feet from each other, 
it is necessary to further increase the size of the upper 
chord member or redesign the truss to provide four foot 
panel points. In any event it is not economically feasible 
when following conventionel practices to provide truss 
members having identical chord members due to the 
costs involved in providing the unduly large lower chord 
members or in increasing the number of web members. 
According to the present invention it is possible to eco 

nomically provide a truss having identical upper and 
lower chord members by applying the loads to be car 
ried by the truss to the lower chord member. This ar 
rangement reduces the stress in the upper chord mem 
ber and allows the lower chord member to approach area 
sonable size when identical chord members are employed. 
When loads are applied to the lower chord member dis 
placed from the panel points, it is not necessary to over 
design the lower chord member since the deflection of 
an eccentrically loaded tension member decreases as the 
load is increased. In accordance with the present inven 
tion, therefore, a truss, including identical chord mem 
bers of the smallest possible size, is obtained by design 
ing and loading the truss in such a manner so that the 
upper chord member is stressed in the neighborhood of 
the allowable or working stress for a compression mem 
ber with the lower chord member of identical size being 
stressed in the neighborhood of the allowable or work 
ing stress for a tension member. In view of the foregoing 
it is clear that the term 'identical chord members' used 
throughout the description and in the claims is employed 
in a broad sense meaning that the chord members are of 
the same cross-sectional size or shape and are con 
structed of the same material and are identical in the 
sense they possess corresponding load carrying char 
acteristics, such as the case of chord members cut from 
stock produced by one mill. The term is not used in 
a strict sense since, practically, it is a physical impos 
sibility to produce "identical' members. The dies of a 
mill change as stock passes therethrough, and different 
sections of the product cannot be exactly similar in all 
respects, but are considered as being of the same cross 
sectional size and as including the same structural prop 
erties. 

In the multiple building construction provided by the 
present invention, the arch ribs 30 of the building sec 
tions 10 and 11 each have one end supported on the lower 
chord members of the truss members comprising the 
longitudinal strut member 22, while the arch ribs of the 
building section 11 and 12 each have one end supported 
by the lower chord member of the truss members form 
ing the longitudinal strut member 23. The arch ribs 30 
may be supported on the chord members in a manner 
shown in Figs. 3 and 4. Since corresponding arch ribs 
of pairs of building sections are coplanar, a single arch 
rib support 70 is provided for pairs of arch ribs. The 
arch rib support 70 includes a flat plate 71 secured to the 
upper surface of the web portion 72 of the lower chord 
member 52. A pair of rib connecting members 73 and 
74 are secured to the plate 71. Each of the members 73 
and 74 extends upwardly from the plate 71 at the proper 
angle to receive an arch rib; the member 73 extending in 
one direction outwardly from the vertical axis of the 
truss to connect with an arch rib of the building section 
10 while the member 74 extends in the opposite direc 
tion to join with an arch rib of the building section 11, 
for example. The connections between these elements 
may be made by bolts, rivets or by welding. The other 
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6 
ends of the arch ribs may be supported by similar means 
as shown in the drawings. 
As described above, the truss members 50 extend up 

wardly into the valley formed in the roof by the arch 
ribs of adjacent building sections. In this position the 
upper chord member 51 of the truss members functions as 
a gutter support. As shown more particularly in Figs. 
3 and 6, the gutter formed between adjacent building sec 
tions comprises a substantially U-shaped member 80 
mounted longitudinally of the building sections. The val 
ley of the gutter member 80 comprises a flat portion. 81 
which rests upon the flanges 54 and 55 of the upper 
chord member 51, and side portions 82 and 83 extend 
ing upwardly and away from the flat portion 81 at an 
angle to join the lower or terminating edge of roofing 
37. A moisture seal between the portions 82 and 83 
and their respective sheets of roofing is maintained by 
means of a corrugated rubber strip 84 inserted between 
the roofing members and their respective sides of the 
gutter member 80 and are securely bolted together. If 
necessary, the gutter member 80 may be further sup 
ported by employing braces 85 connected between the 
flat portion 81 of the gutter member and adjacent arched 
ribs. 30. 
There is thus provided by the present invention a mul 

tiple building construction made up from two or more 
building sections. The building sections are joined to 
gether to provide an abnormally large usable floor area 
as well as an unobstructed ceiling space by employing a 
novel truss member and arch rib roof arrangement in 
which the truss member comprises spaced identical upper 
and lower chord members with the lower chord member 
lying above the ceiling and with the truss member extend 
ing upwardly without the building and being located in 
the valley formed by the intersecting roofs of adjacent 
building sections. In this location the truss members 
function as supports for the gutters between adjacent roof 
Sections. The feature of supporting the roof ribs on the 
lower end members of the truss members displaced from 
the panel points provides for this position of the truss 
members and allows the use of identical structural mem 
bers for the upper and lower chord members in which 
the upper chord member is stressed in the neighborhood 
of the allowable stress for compression members and in 
which the lower chord member is stressed in the neigh 
borhood of the allowable stress for tension members. 
Although one embodiment of the present invention has 

been disclosed and described herein it is expressly under 
stood that various changes and substitutions may be made 
therein without departing from the spirit of the invention 
as well understood by those skillied in the art. Reference 
therefore will be had to the appended claims for a defini 
tion of the limits of the invention. 
What is claimed is: 
1. Building construction including a truss member, sup 

port means for the truss member, the truss member in 
cluding identical spaced upper and lower chord members 
bridging the Support means and web members joining 
the chord members and connected to the chord mem 
bers at panel points, and loading members supported 
on the lower chord member and joined to the lower 
chord member at points on the lower chord member 
spaced from the panel points, the upper and lower chord 
members being stressed in the neighborhood of the al 
lowable stress for compression members and tension mem 
bers respectively. 

2. Building construction including a roof truss, sup 
port means for the roof truss, the roof truss including 
identical upper and lower chord members bridging the 
support means and coplanar web members joining the 
chord members and connected to the chord members at 
panel joints, roofing ribs supported on the lower chord 
member and joined to the lower chord member at points 
on the lower chord member spaced from the panel points, 
the upper chord member being stressed in the neighbor 
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hood of the allowable stress for a compression member 
and the lower chord member being stressed in the neigh 
borhood of the allowable stress for a tension member. 

3. Building construction including a roof truss, column 
supports for the roof truss, the roof truss including iden 
tical spaced upper and lower chord members bridging 
the column supports and diagonal coplanar Web nem 
bers joining the chord members and connected to the 
chord members at panel points, roofing ribs supported 
on the lower chord member and joined to the lower chord 
member at points on the lower chord member Spaced from 
the panel points, the upper chord member being stressed 
in the neighborhood of the allowable stress for a com 
pression member and the lower chord member being 
stressed in the neighborhood of the allowable stress for 
a tension member. 

4. Building construction including a roof truss, Support 
means for the roof truss, the roof truss including spaced 
upper and lower chord members bridging the support 
means and diagonal coplanar web members joining the 
chord members and connected to the chord members at 
panel points, roofing ribs supported on the lower chord 
member and joined to the lower chord member at points 
on the lower chord member spaced from the panel points, 
the roofing ribs connected in pairs extending in opposite 
directions from the lower chord member and lying in a 
common plane perpendicular to the longitudinal axis of 
the lower chord member. 

5. Building construction as set forth in claim 4 in 
which the upper and lower chord members are identical 
and in which the upper chord member is stressed in the 
neighborhood of the allowable stress for a compression 
member and the lower chord member is stressed in the 
neighborhood of the allowable stress for a tension mem 
ber. 

6. Building construction including a roof truss, column 
support means for the roof truss, the roof truss including 
spaced upper and lower chord members bridging the 
column support means and diagonal web members joining 
the chord members and connected to the chord members 
at panel points, and arch ribs supported on the lower 
chord member and joined to the lower chord member at 
points on the lower chord member spaced from the panel 
points, the arch ribs being in pairs lying in a common 
plane with the pairs of arch ribs lying in spaced planes 
perpendicular to the longitudinal axis of the lower chord 
member so that the upper chord member of the truss lies 
in a valley formed by the arch ribs. 

7. Building construction as set forth in claim 6 in 
which the arch ribs support roofing material and in which 
the upper chord member of the truss supports a gutter 
member joined to the terminating edges of the roofing 
material. 

8. Building construction as set forth in claim 7 in 
which the upper and lower chord members are identical 
and in which the upper chord member is stressed in the 
neighborhood of the allowable stress for a compression 
member and the lower chord member is stressed in the 
neighborhood of the allowable stress for a tension 
member. 

9. A multiple building construction comprising at 
least two building sections joined together along one di 
mension to form a unitary structure, adjacent building 
Sections having a common Supporting means along the 
one dimension, the common supporting means including 
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8 
a pair of vertical columns and a truss member bridging 
the vertical columns, the truss member including spaced 
upper and lower chord members joined by coplanar 
web members, and means supporting the roof of adja 
cent building sections on the lower chord member of 
the truss. 

10. A multiple building construction as defined by 
claim 9 in which the roof of adjacent building sections 
includes arch rib members having ends supported on the 
lower chord member and forming a roof valley along 
the line of intersection of the building sections into 
which the upper chord member of the truss extends. 

11. A multiple building construction as defined by 
claim 10 in which gutter means is provided for the roof 
of adjacent building sections positioned in the valley 
along the line of intersection of the building section and 
supported on the upper chord member of the truss. 

12. A multiple building construction comprising at 
least two building sections with adjacent building Sec 
tions joined together along one dimension to form a uni 
tary structure, adjacent building sections including corn 
mon supporting means along the one dimension, the 
common supporting means including Spaced Supporting 
columns and truss means bridging the Spaced Supporting 
columns, the truss means including upper and lower chord 
members joined by coplanar web members, and means 
supporting the roof of adjacent building sections on the 
lower chord member of the truss means of respective 
common Supporting means. 

13. A multiple building construction as defined by 
claim 12 in which the roof of adjacent building sections 
includes arch rib members having ends supported on the 
lower chord member of the truss means and forming a 
roof valley along the line of intersection of the build 
ing sections into which the upper chord member of the 
truss means extends. 

14. A multiple building construction as defined by 
claim 13 in which gutter means is provided for the roof 
of adjacent building sections positioned in the valley 
along the line of intersection of the building section and 
supported on the upper chord member of the truss means. 

15. A multiple building construction comprising at 
least two building sections joined together along one di 
mension to form a unitary structure, each of the build 
ing sections including an arch rib roof having one end 
of the ribs terminating at the line of intersection of ad 
jacent building sections, adjacent building sections hav 
ing a common supporting means along the line of in 
tersection, the common supporting means including 
spaced supporting columns and truss means bridging the 
Spaced Supporting columns, the truss means including 
upper and lower chord members joined by web members, 
the lower chord members of the truss means being sup 
ported by respective Supporting columns at points on the 
Supporting column no lower than the normal height of 
the building sections, and means supporting the terminat 
ing ends of the arch ribs on the lower chord members 
of the truss means. 
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