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[57] ABSTRACT 
A modular building construction and method having 
relatively thin, reinforced concrete wail and roof panels 
with means exposed at spaced intervals at the edges of 
the wall and roof panels for joining together adjacent 
wall and roof panels as by welding or the like at said 
spaced means, with adjacent wall panels and adjacent 
roof panels disposed at an angle relative to one another 
to impart structural rigidity and strength to the building 
structure while enabling the use of said relatively thin 
wall and roof panels and eliminating the necessity for 
separate frame or support means. 

27 Claims, 26 Drawing Figures 
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MODULAR BUILDING CONSTRUCTION 

BACKGROUND OF THE INVENTION 

A modular building‘ construction and method using 
substantially identically constructed wall panels and 
substantially identically constructed roof vpanels made 
of relatively thin reinforced concrete. 
The wall panels are trapezodial in shape and are 

joined together along adjacent edges as by means of 
welding or the like at spaced intervals along the edges 
with the adjacent panels disposed at an angle relative 

' to one another in a zig-zag arrangement. The wall pe 
nels are also welded or otherwise suitably connected 
along their bottom edges to a suitable foundation 
means. 

Each panel includes reinforcing means adjacent both 
the front and back surfaces thereof for imparting'a high 
tensile strength to the panels, and. the joining together 
of adjacent panels is accomplished by means of a plu 
rality of spaced apart reinforcing means embedded in 
the concrete of the panel and exposed at the edges of ‘ 
the‘ panel for welding to a similarly exposed reinforcing 
means in an adjacent panel. ‘ 

The roof panels are rectangular in shape and are con 
structed similarly to, the wall panels in that reinforcing 
means is embedded therein adjacent the top and bot 
tom surfaces thereof with reinforcing means embedded 
in the concrete of the roof ‘panels and exposed at the. 
edges of the roof panels at spaced intervals therealong 
for welding plate means to the roof panels forjoining 
a roof panel to an adjacent roof panel by welding the 
plate means on one roof panel to the plate means on an 
adjacent roof panel. Complementary means are pro 
vided at particular‘locations on the roof panels and wall 
panels for joining the roof panels to they wall panels, and 
in the completed building structure, adjacent roof pan-s 
els as well as adjacent wall panels are disposed at an 
angle relative. to one another in a zig-zag arrangement 
to impart structural rigidity to the building. Suitable 
sealing means is provided at the joints between adja 
cent wall panels and between adjacent roof panels for 
making the building weather tight. ' _ 
The reinforcing means adjacent the surfaces of the 

wall panels and roof panels and the angular disposition 
of adjacent wall panels relative to one another and of 
adjacent roof panels ‘relative to one another enables the 
use of a relatively thin material and yet the building is 
strong and ‘able to resist large static and dynamic loads. 
Moreover, the modular building is exceptionally simple 
to assemble and eliminates the need for skilled‘labor in 
the construction thereof. The building is accordingly 
economical in. comparison with conventional building 
constructions. The use of reinforced concrete makes 
the. building corrosion resistant and requires substan 
tially noupkeep. if a wall panel or root‘ panel is dam- 
aged or broken, it can be easily repaired or replaced 
and the damage will not spread to adjacent panels ‘nor 
will the damage to an individual panel spread within 
that panel beyond the localized area of damage. The 
wall panels and rood» panels can be easily cast at the site 
of the building and allowed town and then positioned 
to construct the building. This eliminates the possibility 
of damage to the panels which might occur during ship 
ment or the like if the panels are cast at a plant and 
then shipped to the building location. 
Due to the unique construction of the building, with 

the angular relationship of adjacent'roof panels and of 
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2 
adjacent wall panels, the opposite. end walls are the 
major load carrying walls and one or even both of the 
side walls of the building can bev eliminated, if desired. 
Further, up to 60 percent of the material in the roof 
panels can be omitted for provision of skylights or the 
like without rendering the roof panels structurally un 
sound. 
By means of the present invention, a building can be 

constructed in as little as. three weeks, including the 
time requiredv for casting and curing of the wall and 
roof panels, and the building will give exceptional ser 
vice in even the most corrosive environments such as, 
for example, adjacent bodies of salt water or the like 
wherein the building might be used for boat storage or 
the like. 

All welds and connections are made on the inside 
surface of the building, thus resulting in a clean exter 
nal‘surface and a pleasing appearance of the building. 
Electrical wiring, plumbing and the like are also dis~ 
posed on the inside surfaces of the building. Accord~ 
ingly, all welded connections, wiring, plumbing and the 
like may be easily covered with insulation or panelling 
or‘ the like in the completed building, thus completely 
hiding such elements from view. Further, the outside 
surfaces of the building may be given various. textures 
or designs by casting stones or the like into the con.— 
crete on the outside surfaces of the panels when casting 
the panels and the completed building may be painted, 
if desired, to give it a desired color. ‘ ' , 

In assembling the building, the foundation is first 
poured and then allowed to cure. A form or forms may 
then be constructed on the foundation from 2 X 4 ‘s, for 
example, and the wall and roof panels cast in the forms 
on the foundation. 
A plurality of panels can be cast in stacked relation~ 

ship one upon the other with means inserted between 
adjacent panels to facilitate separation thereof once the 
panels are cured. ‘When the panels are cured, they are 
removed one at a time from the stack and assembled in 
position on the foundation. The foundation includes a 
notch or shoulder means about the periphery thereof 
which automatically positions and aligns the wall pan 
els when they are placed therein. The panels are first 
assembled in their respective positions and fastened 
therein by means of suitable temporary fasteners such _ 
as bolts or the like. When the panels have been prop 
erly aligned and positioned, they are permanently 
welded together and the bolt means or other fastening 
means removed. Suitable caulking or sealing means is 
then placed between adjacent panels, and ?ashing or 
grout means are put on the roof to effect a weather 
tight structure. , - - ' 

osiacrs or THE lNVENTlON 
It is an object of this invention to provide a modular 

building which comprises ,a plurality of substantially 
identically constructed, relatively thin reinforced vcon 
crete panels disposed in edg'e-to-edge relationship with 
adjacent panels disposed at an angle to one another and 
secured together as by means of welding or the like at 
spaced intervals along the edges thereof.‘ 
Another object of this invention is to provide a mod 

ular building construction which is strong and durable 
- and yet in which relatively thin and inexpensive mate 
rial is used. 
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A further object of this invention is to provide a mod 
ular building which is simple to assemble and which 
may be constructed with the use of unskilled labor. 
An even further object of this invention is to provide 

a modular building comprising a plurality of panels of 
reinforced concrete which can be cast at the location 
of the building. 
A still further object of this invention is to provide a 

modular building made of reinforced concrete or the 
like which is corrosion resistant and which requires 
substantially no upkeep. 
Yet another object of this invention is to provide a 

modular building construction in which if a portion 
thereof is damaged or broken, the building can be eas 
ily repaired or the damaged part repalced. 
A still further object of this invention is to provide a 

method of assembling a modular building by welding 
adjacent panels of reinforced concrete together at 
spaced intervals along adjacent edges thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side view in elevation of a building in ac 
cordance with the present invention. 
FIG. 2 is an end view of the building shown in FIG. 

1. 
_ FIG. 3 is a plan view of the building shown in FIG. 1 
with a portion thereof broken away to show details of 
construction thereof. 
FIG. 4 is a plan view of a typical wall panel used in 

constructing the building of FIG. 1 with a portion 
thereof broken away to show the internal construction 
thereof. An end wall panel is shown in full lines and the 
relative size and shape of a sidewall is indicated in 
phantom line. 
FIG. 5 is a sectional view of the wall panel shown in 

FIG. 4 and is taken along the line 5-5 in FIG. 4. 
FIG. 6 is a top perspective view of the stirrup or rein 

forcing bar used about the periphery of the roof panel 
in the building of FIG. 1. 
FIG. 7 is a top perspective view of the stirrup or rein; 

forcing bar used in the wall panel of FIG. 4. 
FIG. 8 is a top perspective view of a welding bar or 

plate which is embedded in the vfoundation and to 
which the lower edge of the wall panels are fastened. 
FIG. 9 is a plan view, partly broken away, of a typical 

roof panel. 
FIG. 10 is a view in section of the roof panel of FIG. 

9 and is taken along the line 10-10. 
FIG. 11 is a view in section of the roof panel of FIG. 

9 and is taken along the line 11-11. 
FIG. 12 is an end view in section taken along the line 

12-12 in FIG. 1. 
FIG. 12A is a view in section of a modi?ed structure 

of that shown in FIG. 12 and is taken at the vertical 
connection between panels joining adjacent edges of 
roof panels. 
FIG. 13 is an enlarged sectional view of the manner 

of connecting adjacent roof panels at the peak thereof 
and is taken along line 13-13 in FIG. 1. 
FIG. 14 is an enlarged sectional view of the valley 

portion of the roof of the building and shows the man 
ner of joining adjacent roof panels at the valley thereof 
and is taken along line 14-14 in FIG. 3. 
FIG. 15 is an enlarged sectional view of a portion of 

the structure shown in FIG. 3 and is taken along line 
15-15 and shows the manner in which the side wall 
panels are joined to the overhanging roof portion. 
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4 
FIG. 16 is a sectional view of the structure shown in 

FIG. 15 and is taken along the line 16-16 in FIG. 15. 
FIG. 17 is a sectional view of a portion of the wall of 

the building showing the manner in which adjacent wall 
panels are joined together and is taken along line 
17-17 in FIG. 2. 
FIG. 18 is an enlarged sectional view of a portion of 

a wall panel and the foundation showing the manner in 
which the wall panels are connected to the foundation 
and is taken along line 18-18 in FIG. 17. 
FIG. 19 is a view in elevation looking from inside the 

building toward the joint between the wall panels in 
FIG. 17. 
FIG. 20 is a view in section of the structure shown in 

FIG. 19 and is taken along line 20-20. 
FIG. 21 is a view in section of the joint between the 

side wall panels and the roof and is taken along line 
21-21 in FIG. 3. 
FIG. 22 is a view in section of the joint of FIG. 21 and 

is taken along the line 22-22. 
FIG. 23 is a view in section of the connection be 

tween the wall panels and the roof at the corner of the 
building and is taken along line 23-23 in FIG. 3. 
FIG. 24 is a view in section of the joint shown in FIG. 

23 and is taken along line 24-24. 
FIG. 25 is a perspective view of a completed building 

constructed in accordance with the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring now to the drawings, wherein like refer 
ence numerals refer to like parts throughout the several 
views, a building in accordance with the present inven 
tion is indicated generally at 1 in FIGS. 1, 2, 3 and 25 
and comprises end walls 2 and 3, opposite side walls 4 
and 5, a roof 6 and a foundation 7. 
Referring now particularly to FIGS. 3, 12, 18, and 25, 

the construction of the foundation 7 is seen. The con 
struction of the foundation is generally conventional in 
that it comprises a bed of stone 8 or the like placed in 
a recess 9 formed in the surface of the ground G to a 
desired depth. A suitable vapor bearer means 10 such 
as a ?uid impervious plastic sheet or the like is placed 
over the stone bed 8 and suitable reinforcing such as 
wire mesh or reinforcing bars 11 or a combination 
thereof is then placed over the vapor bearer 10 and 
concrete is poured thereover to form a monolithic slab 
12 preferably having a thickness of approximately 4 
inches. 
A plurality of weld bars or plates 13 are cast in the 

slab 12 with one end thereof projecting downwardly in 
an angle into the slab and the other end 14 extending 
vertically upwardly beyond the upper surface of the 
slab 12 to de?ne a means for attaching the side walls 
thereto. The weld bars or plates are preferably spaced 
apart approximately 5 feet about the periphery of the 
foundation in one example. 
As best seen in FIGS. 12 and 18, a peripheral portion 

of the foundation includes a first, inclined part 15 and 
a peripheral, thickened portion 16 having a thickness 
approximately equal to the combined thickness of the 
stone bed 8 and slab 12. Suitable reinforcing means 
such as bars 17 or the like are embedded in the thick 
ened portion 16. The upper marginal edge of the thick 
ened portion 16 includes a relatively short, sloping sur 
face 18, at the upper edge of which is formed a shoul 
der or recess 19 for receiving the lower ends of the wall 
panels. 
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The end walls 2 and 3 comprise a plurality of substan 
tially identically constructed panels 20 joined together 
in edge-to-edge abutting relationship with adjacent 
panels disposed at an angle relative to one another in 
a zig-zag pattern. The side walls 4 and 5 are similarly 
comprised of a plurality of identically constructed pan 
els 21 joined together in edge-to-edge relationship with 
adjacent panels disposed at an angle relative to one an 
other in a zig-zag pattern. 
As can be seen in FIGS. 1 and 2, the end wall panels 

20 are longer than the side wall panels 21 and have 
more steeply inclined upper ends. 7 
The construction of a wall panel 20 is shown in FIGS. 

4 and 5 and since each of the wall panels is substantially 
identically constructed, only one panel will be de 
scribed in detail, description of that panel sufficing for 
all of the panels. Each panel 20 is trapezodial in shape 
and has a pair of parallel, vertically extending elongate 
edges 22 and 23, with the edge 22 being longer than the 
edge 23, a bottom edge 24, and inclined top edge 25. 
Each panel 20 has an inside surface 26 and an outside 
surface 27 and the elongate side edges 22 and 23 are 
inclined in the same direction so that when adjacent 
panels 20 are placed in position in angular relationship 
relative to one another, the edges 22 and 23 of adjacent 
panels will be in abutting relationship. 
Each panel is comprised of reinforced concrete and 

has a pair of spaced apart wire mesh reinforcing means 
28 and 29 therein adjacent the inner and outer surfaces 
thereof, respectivelyrA reinforcing perimeter bar or 
rod 30 is cast in the panel about the periphery thereof 
and is disposed approximately mid-way between the 
inner and outer surfaces of the panel. A plurality of 
spaced apart reinforcing stirrups or bars 31 are also 
cast into each panel along the edges thereof and each 
reinforcing stirrup 31 is bent generally in the shape of 
a U with and end portion 32 thereof bent or de?ected 
upwardly from the plane of the U and extending out 
wardly beyond the concrete at the juncture of the inner 
surface 26 with the edges 22 and 23. The stirrups 31 
are welded to the perimeter rod 30 and together with 
the perimeter bar or rod 30 and the wire mesh 28 and 
29 serve to reinforce and substantially increase the ten 
sile or beam strength of the panel. Angle members 33 
and 34 are cast with the panel at the upper corners 
thereof and are suitably secured to the panel by means 
of a pair of generally U-shaped stirrup members 35 and 
36 welded at one end to the back surfaces of the angle 
members and embedded at their other ends in the con 
crete panel. 
Ths side wall panels 21 are constructed substantially 

identically to the end wall panels 20 except that the 
uper sloping edge is inclined less steeply than the edge 
25 of the end wall panels as indicated in phantom line 
at 25' in FIG. 4 and this edge is also inclined‘relative 
to the plane of the panel as seen in FIG. 15, and the side 
wall panels 21 will accordingly not be described in fur 
ther detail. 
A typical end wall panel 20 constructed in accor 

dance with the above is approximately 17 feet long at 
edge 22 and 13 feet long at edge 23. The panel is ap 
proximately 5 feet wide and 1% inches thick with a 
one-quarter inch cover of concrete over each of the 
wire mesh reinforcing means 28 and 29. The mesh rein 
forcing means typically comprises 2 inches X 2 inches 
number 12/12 mesh and the reinforcing perimeter bar 
30 and reinforcing stirrups 31 are made of number 3 
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6 
reinforcing bar which has a diameter of approximately 
three-eighths of an inch. The panels could have any 
other size as desired and the thickness and other di 
mensions changed accordingly. 

Referring now to FIGS. 9, 10 and 11, details of con 
struction of a typical roof panel 37 are seen, and since 
each of the roof panels is identically constructed, only 
one roof panel will be described in detail, description 
of that panel sufficing for all. Each panel is generally 
rectangular in shape and has an upper surface 38 and 
a lower surface 39. Each panel includes opposite, par 
allel end edges 40 and 41 and opposite, parallel elon 
gate side edges 42 and 43. A pair of spaced apart wire 
mesh reinforcing means 44 and 45 are cast into the 
concrete adjacent the upper and lower surfaces 
thereof, respectively. A plurality of generally U 
shaped, spaced apart reinforcing stirrups 46 are cast 
into the concrete along the opposite longitudinal edges 
.42 and 43 of the panel with the bight portions or ends 
37 thereof extending to and exposed at the longitudinal 
edges 42 and 43 of the panel. A pair of generally U 
shaped reinforcing bars 48 and 49 are also cast into the 
panel at the opposite ends 40 and 41 thereof with the 
legs 50 and 51 thereof welded to the end stirrups 46 
along the edges 42 and 43. A pair of longitudinally ex 
tending edge plates 52 and 53 are on opposite edges 42 
and 43 of the panel and are welded to the exposed ends 
of the stirrups 46 along the opposite edges thereof. 

In addition to the panels 37, the roof includes a pair 
of upturned, relatively narrow edge panels 54 and 55 
extending along opposite edges of the roof. These pan 
els are constructed substantially the same as the panels 
37 except that they are only about one-third as wide as 
the panels 37 and they do not have an edge plate 52 
along the outer or upper edge thereof. Each panel 54 
and 55 also includes a pair of spaced apart wire mesh 
reinforcing means 56 and 57 adjacent the upper and 
lower surfaces 58 and 59 thereof, respectively, and a 
plurality of transversely extending reinforcing bars 60 
are cast into the panels 54 and 55 at spaced intervals 
along the length thereof. The reinforcing bars 60 in 
clude a portion 61 in approximately the middle thereof 
bent toward the bottom edge surface of the panel, and 
a generally rectangular plate 62 is welded to the por 
tion 61 of the reinforcing bars 60. The plate 62 and re 
inforcing bars 60 are cast into the concrete with the 
outer surface of the plate 62 flush with the surface 59 
of the panel. The spacing of the reinforcing bars 60 and 
plates 62 is determined by the spacing of the joints be 
tween adjacent side wall panels 21 with a plate 62 posi 
tioned in the roof panels 54 and 55 at each point where 
the longest edges 22 of a pair of side wall panels 21 
meet. . 

In constructing a modular building in accordance 
with the present invention, the foundation is ?rst con 
structed using suitable form means to provide the irreg 
ular shape as seen best in FIGS. 3 and 25 and to provide 
the sloping surface 18 and shoulder 19 about the pe 
riphery thereof. The weld plates or anchor bars 13 are 
cast with the foundation with the portion 14 thereof ex 
tending upwardly above the surface of the'peripheral 
portion 16 of the foundation and exposed at the shoul 
der 19. The upwardly extending portion 14 of the plate 
13 may extend a substantial distance above portion 12 
and be provided with opening means therethrough for 
receiving a bolt or the like. 
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After the foundation has cured, suitable form or 
framing means made, for example, from 2 X 4'5 or the 
like cut at an angle along one side thereof, are posi 
tioned on the foundation and a roof panel and a wall 
panel cast in a respective form means, with the angle 
provided by the 2 X 4’s or the like forming the angled 
edges 22 and 23 on the wall panels and the angled 
edges 42 and 43 on the roof panels. A suitable means 
is placed over each panel after it is cast and a further 
panel is then cast on top of the previous panel, with the 
means disposed therebetween aiding in separating the 
panels when they are cured. When the desired number 
of panels have been cast and allowed to cure, suitable 
lifting means (not shown) is connected to one end of 
a panel and a crane or the like is used to lift the panel 
from the stack of cured panels. The panel is then posi 
tioned in place on the foundation with the sloping sur 
face 18 and shoulder 19 serving to align the panel in its 
proper place. Temporary fastening means, such as bolt 
means or the like, are used to temporarily secure the 
panel in position. Each of the remaining panels are then 
lifted into their respective positions and temporarily se 
cured therein and the roof panels are positioned on the 
top edges of the wall panels and temporarily secured 
thereon. Once the panels have all been properly 
aligned and placed in their respective proper positions, 
they are permanently fastened together by welding as 
seen in FIGS. 12-24. 
The exposed portions 32 of stirrups 31 at the bottom 

edges of the wall panels 20 and 21 are welded to the 
vertically extending portions 14 of bars 13 and adja 
cent, aligned portions 32 of the stirrups 31 along the 
vertically extending side edges 22 and 23 of wall panels 
20 and 21 are welded together. 
'The adjacent side edges of the roof panels 37 are 

welded together by making approximately 2 inch long 
weld beads spaced about 12 inches apart along the 
length of the roof panels between a pair of adjacent, 
abutting plates 52 at the peaks of the roof and between 
plates 53 at the valleys of the roof. 
The roof panels are welded to the wall panels 20 at 

the ends of the building by making approximatelyl 
inch long weld beads between the bottom edges of 
angle members 33 at the peaks of the roof. A 1 inch 
long weld bead is also made between adjacent abutting 
edges of angle members 33 at the upper end of edges 
22 of end wall panels 20. 
At the valleys of the roof, a 1 inch long weld bead is 

made between the bottom edges of adjacent abutting 
side plates 53 on the roof panels and the upper edges 
of angle members 34 at the upper ends of side edges 23 
of panels 20. A 1 inch long weld bead is also made be 
tween adjacent abutting edges of the angle members 34 
between adjacent wall panels 20. 
At the corners of the building, angle member 34' on 

a side wall panel 21 is welded to an adjacent abutting 
angle member 34 on the adjacent abutting end wall 
panel 20 by means of a 1 inch long weld bead therebe 
tween. The angle members 34 and 34' are also welded 
to the bottom edges of plate 53 on side edge roof panels 
54 and 55 and plate 53 on roof panel 37. 
The side wall panels 21 are welded to the side edge 

roof panels 54 and 55 by welding angle members 33' 
on the side wall panels 21 at the upper end of edge 22 
thereof to the bottom surface of plate 62 in the side 
edge roof panels 54 and 55. The angle members 33’ at 
adjacent abutting edges of adjacent side wall panels 21 
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8 
are also welded together. These welds comprise 1 inch 
long weld beads W as previously described. 

All welds are made on the inside surface of the build 
ing, thus leaving a clean exterior surface, and when all 
welds have been completed, the temporary fastening 
means is removed and a suitable caulking material 63 
such as, for example, plastic rope caulking is packed 
into the joints between adjacent panels. A suitable 
grouting material 64 is then placed in the valleys of the 
roof, the grouting material varying in thickness from 
approximately one-half inch at one end of the building 
to 3 inches at the other end of the building, thus provid 
ing a 2% inch slope for drainage of water or the like 
from the roof of the building. Suitable ?ashing material 
65 such as copper ?ashing or the like, or asphalt or 
other suitable material is placed at the peaks of the roof 
for effecting a weather seal thereat. 

Suitable door means such as an overhead door 66 or 
the like as seen in FIG. 1 may be provided at desired 
locations in the building. Also, suitable windows or 
other openings, not shown, may be provided in the 
building, or one or both of the side walls 4 and 5 may 
be omitted if desired, the end walls 2 and 3 being the 
major load bearing walls of the building structure. Up 
to 60 percent of the roof may be used for skylights or 
other openings or the like as desired without having any 
deleterious effect on the structural soundness of the 
roof. 

In the event one or the other of the side walls 4 and 
5 is omitted, the side edge roof panels 54 and 55 must 
be provided in order to prevent excessive de?ection of 
the roof panel 37 at the edge of the building since these 
side edge roof panels 54 and 55 offset the tendency of 
the roof panels 37 at the edge of the building to bend 
or deflect. 

When the building is completed, it may be painted or 
the like on the outside thereof, if desired, to give it a de 
sirable color. The weld connections and electrical wir 
ing and plumbing and the like on the interior of the 
building may be covered with insulation or other mate 
rials used in ?nishing the interior of the building such 
as panelling or the like. Firring strips may be attached 
directly to the interior surface of the building for at 
tachment of panelling or the like. 
The exterior surface and the interior surface, if de 

sired, may be given a suitable ?nish in stone or the like 
simply by placing a layer of stone or other desirable 
material upon the surface on which the individual pan 
els of the wall are cast; and when the panels are cast 
over the stone or other material, the stone or other ma 
terial will be embedded in the panels to give a desired 
pleasing effect to the building. 
The building could obviously be given other dimen 

sions and shapes, as desired, or as required for a partic 
ular installation. For example, the side walls 4 and 5 
could be made straight without the zig-zag pattern or 
arrangement of panels, as desired, or the side walls 
could be omitted. 
A building constructed in accordance with this inven 

tion and having a length of approximately 50 feet, a 
width of approximately 21% feet and a side wall height 
of approximately l2 feet was tested for static and dy 
namic loading and was found to undergo very slight de 
?ection under both types of load. For example, a wind 
load test was carried out by applying a load gradually 
over a 5 minute period and then reading the deflection 
of the building. A load equivalent to a 200 miles per 
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hour wind was applied to the building by means of a 
test apparatus comprising a frame means positioned 
against one end of the building and pulled against the 
building by means of a cable or the like connected with 
a crane having gauge means thereon for measuring the 
amount of load applied to the building. The load was 
held for 2 hours and the de?ection was recorded at 30 
minute intervals. The load was released instantly and 
the de?ection read and then the load was applied grad 
ually over a 5 minute period and the de?ection was 
again read. This load was held for 30 minutes and the 
de?ection was read, after which the load was released 
and the de?ection again read. The maximum de?ection 
encountered with the building was one-quarter inch. 
An alternate means of joining together adjacent roof 

panels is seen in FIG. 12A and comprises a plurality of 
generally U-shaped hook members 65, substantially the 
same as members 31, cast into the roof panels 37 along 
opposite edges thereof in spaced apart relationship, 
with the bight portions 66 thereof welded together. The 
plates 52 and 53 are omitted in this form of the inven 
tion. 
As this invention may be embodied in several forms 

without departing from the spirit or essential character 
istics thereof, the present embodiment is therefore il 
lustrative and not restrictive, since the scope of the in 
vention is defined by the appended claims rather than 
by the description preceding them, and all changes that 
fall within the metes and bounds of the claims or that 
form their functional as well as conjointly cooperative 
equivalents, are therefore intended to be embraced by 
those claims. 

I claim: 
1. A modular building construction having a founda 

tion, opposite side walls, opposite end walls, and a roof, 
said side walls and end walls each comprising a plural 
ity of individual, elongate, ?at, trapezoidal-shaped, re 
inforced concrete panels secured together in edge-to 
edge relationship and at an angle to one another in a 
zig-zag pattern, each panel having a long vertical side 
edge surface, a spaced, short vertical side edge surface, 
a bottom edge, an inclined top edge, and front and rear 
surfaces, the side edge surfaces being parallel to one 
another and inclined to the plane of the panel so that 
adjacent side edge surfaces of adjacent, secured to 
gether, angularly disposed panels are in ?at abutting 
contact with one another, a plurality of spaced, metal 
lic. reinforcing means embedded in each panel along 
the edges thereof and a portion of each reinforcing 
means exposed at the edges of the panels, the exposed 
portion of the reinforcing means in one panel edge 
aligned with the exposed portion of the reinforcing 
means in an adjacent panel edge and welded thereto to 
secure the panels together, the long side edge surfaces 
of. adjacent panels secured together and the short side 
edge surfaces of adjacent panels secured together so 
that the upper edges of the wall panels de?ne a series 
of peaks and valleys, said roof comprising a plurality of 
substantially flat, rectangularly shaped, elongate rein 
forced concrete panels each having a width substan 
tially equal to the length of said inclined top edge of an 
end wall panel and secured together in edge-to-edge 
relationship and to the top inclined edges of the wall 
panels in a zig-zag pattern in said peaks and valleys, 
thus resulting in a strong, substantially corrosion-free, 
self-supporting building structure. 
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2. A modular building structure as in claim 1, 

wherein said spaced reinforcing means along the edges 
of said panels are cast in said panels. _ 

3. A modular building structure as in claim 1, 
wherein each of said panels has a plurality of separate, 
additional reinforcing means therein. 

4. A modular building structure as in claim 3, 
wherein said separate reinforcing means comprises a 
pair of spaced apart wire mesh reinforcing means dis 
posed closely adjacent the front and rear surfaces of 
said panels with a relatively thin cover of concrete 
thereover. 

5. A modular building structure as in claim 4, 
wherein said cover of concrete over said wire mesh re 
inforcing means is approximately one-fourth inch. 

6. A modular building structure as in claim 4, 
wherein the reinforcing means in said wall panels in 
cludes a reinforcing perimeter bar cast in the panel and 
extending about the periphery thereof spaced inwardly 
from the edges of the panel. 

7. A modular building structure as in claim 6, 
wherein the spaced reinforcing means along adjacent 
edges of the wall panels for securing the panels to 
gether comprises a plurality of spaced apart, generally 
U-shaped reinforcing bars cast in the panels and ex 
tending at the bight portions thereof to the surface of 
the panel at the edge thereof. 

8. A modular building structure as in claim 7, 
wherein said U-shaped reinforcing bars are welded to 
the perimeter bar. 

9. A modular building structure as in claim 8, 
wherein a metallic angle member is cast on each wall 
panel at the opposite upper corners thereof. 

10. A modular building structure as in claim 1, 
wherein said foundation includes shoulder means about 
the edge thereof, said wall panels being received at 
their lower ends on said shoulder means, said shoulder 
means serving to align said wall panels in the desired 
position with respect to said foundation. 

11. A modular building structure as in claim 10, 
wherein a metallic angle member is cast on each wall 
panel at opposite upper corners thereof, and an elon 
gate metallic plate is secured on each of said roof pan 
els along opposite longitudinal edges thereof, said 
plates being commensurate in length with the panel, 

' and said angle members on said wall panels being 
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welded to said plates on the edges of said roof panels. 
12. A modular building structure as in claim I, 

wherein spaced metallic means are cast in said roof 
panels at spaced intervals along opposite edges thereof 
with a portion of the metallic means exposed at the 
edges of the panels, the means in one panel disposed in 
alignment with the means in an adjacent panel and 
welded; thereto to secure the roof panels together in 
edge-to-edge relationship ‘with adjacent panels dis-' 
posed at an angle relative to one another. 

13. A modular building construction as in claim 1, 
wherein each of said roof panels has means along oppo 
site longitudinal edges thereof for securing adjacent 
edges of adjacent roof panels together. 

14. A modular building structure as in claim 13, 
wherein said means on said roof panels along opposite 
longitudinal edges thereof comprises an elongate plate 
on each edge, said plates being commensurate in length 
with said panel. 

15. A modular building structure as in claim 14, 
wherein the plates on adjacent edges of adjacent panels 
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are welded together to secure the adjacent panels to 
gether. ' 

16. A modular building structure as in claim 15, 
wherein said plates are welded together at spaced inter 
vals along the length thereof. 

17. A modular building structure as in claim 14, 
wherein said roof panels include a pair of relatively nar 
row, upturned side edge roof panels along opposite 
sides of the building. 

18. A modular building structure as in claim 17, 
wherein metallic means are cast into said foundation 
about the edge thereof with at least a portion of said 
means exposed above said foundation, said means 
being in alignment with adjacent U-shaped reinforcing 
bars in the bottom edge of said wall panels, said rein 
forcing bars in said wall panels being welded to said 
means in said foundation. 

19. A modular building structure as in claim 18, 
wherein a plurality of spaced apart U-shaped reinforc 
ing bars are cast in each said roof panel along the oppo 
site edges thereof with the bight portions of said U 
shaped members welded to said plates on the opposite 
longitudinal edges of said roof panels for anchoring 
said plates-to said roof panels. 

20. A modular building structure as in claim 19, 
wherein rectangular plate means are cast into said side 
edge roof panels at spaced intervals along the bottom 
surface thereof, said plate means being in alignment 
with the joints between adjacent side wall panels. 

21. A modular building structure as in claim 20, 
wherein the angle members at the opposite upper cor 
ners of said side wall panels are welded to the rectangu 
lar plate means on the undersurface of said side edge 
roof panels. 

22. A modular building structure as in claim 21, 
wherein ?ashing means is on said roof at the peaks 
thereof to effect a weather tight seal. 

23. A modular building structure as in claim 22, 
wherein grout means is on said roof at the valleys 
thereof for effecting a weather tight seal. 

24. A modular building structure as in claim 23, 
wherein said grout means varies in thickness from one 
end of the building to the other end thereof to provide 
a slope for drainage of water or the like from the roof 
of said building. 

25. A modular building construction having a foun 
dation, side walls, end walls, and a roof, said side walls, 
end walls and roof each comprising a plurality of indi 
vidual panels of reinforced concrete having front and 
rear surfaces and joined together along adjacent edges, 
with adjacent panels disposed at an angle to one an 
other, a pair of spaced apart wire mesh reinforcing 
means disposed adjacent the front and rear surfaces of 
each panel, a reinforcing perimeter bar cast in each 
wall panel and extending about the periphery thereof 
spaced inwardly from the edges of the panel, and a plu 
rality of spaced apart, generally U-shaped reinforcing 
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bars cast in each of the panels and extending at the 
bight portions thereof to the surface of the panel at the 
edges thereof, the reinforcing bar in the edge of one 
panel aligned with the reinforcing bar in the edge of an 
adjacent panel and welded thereto to secure the panels 
together. 

26. A modular building construction having a foun 
dation, side walls, end walls, and a roof, said side walls, 
end walls and roof each comprising a plurality of indi 
vidual panels of reinforced concrete having front and 
rear surfaces and joined together along adjacent edges, 
with adjacent panels disposed at an angle to one an 
other, a pair of spaced apart wire mesh reinforcing 
means disposed adjacent the front and rear surfaces of 
each panel, an angle member cast on each wall panel 
at the opposite, upper corners thereof, an elongate me 
tallic plate along opposite longitudinal edges of each 
roof panel and commensurate in length with said panel, 
a plurality of spaced apart U-shaped reinforcing bars 
cast in each roof panel along opposite longitudinal 
edges thereof, with the bight portions of said U-shaped 
reinforcing bars welded to said plates on opposite lon 
gitudinal edges of said roof panels for anchoring said 
plates to said roof panels, adjacent plates on adjacent 
edges of adjacent roof panels welded together to secure 
the roof panels together, said roof panels including a 
pair of relatively narrow, upturned side edge roof pan 
els along opposite sides of the building, and metallic 
means cast into said foundation about the edge thereof 
with at least a portion of said means exposed above said 
foundation, said means in alignment with adjacent, U 
shaped reinforcing means in the bottom edge of the 
wall panels and welded thereto to secure the wall pan 
els to the foundation. 

27. A modular building construction having a foun 
dation, side walls, end walls, and a roof, said side walls 
and end walls each comprising a plurality of elongate 
reinforced concrete panels having opposite, spaced 
apart vertical side edges, a bottom edge, and an in 
clined top edge, the wall panels ?xed together with the 
side edges of adjacent panels abutting and adjacent 
panels disposed in angular relationship to one another 
in a zig-zag pattern, the inclined top edges of adjacent 
panels being inclined in opposite directions, the roof 
comprising a plurality of elongate, reinforced concrete, 
rectangularly shaped panels each having a width sub 
stantially equal to the length of the inclined top edge of 
the end wall panels and ?xed to the top edges of the 
side and end wall panels with adjacent roof panels op 
positely inclined at an angle to one another in a zig-zag 
pattern to de?ne a series of peaks and valleys, the in 
clined upper edges of the end wall panels conforming 
to the zigizag shape of the roof and engaged with the 
underside of respective, adjacent, oppositely inclined 
roof panels to define a strong, substantially corrosion 
free building construction. 
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