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STRUCTURAL NETWORK FOR MAKING 
COMPOSITE CONCRETE TIERS 

BACKGROUND OF THE INVENTION 

In accordance with prior art practices, it is conven 
tional, except in comparatively simple structures, to 
hand-craft concrete forms from wood which are cus 
tom-built at the construction site for each pouring 
operation. Such prior art practices are not only costly 
and time consuming, but also have limitations as to the 
accuracy of the ?nal poured concrete structure be 
cause of the difficulty of constructing such wooden 
forms at the construction site to precise dimensions. A 
great deal of time is also consumed in the construction 
of reinforced concrete structures during the positioning 
and attachment of metal reinforcing networks at appro 
priate locations within the forms in order to prevent 
any appreciable shifting thereof during the concrete 
pouring operation. It is also customary practice, after 
the concrete has cured sufficiently to enable a stripping 
of the forms therefrom, to saw-cut the slabs of concrete 
at spaced intervals to appreciable depths employing 
special tooling, which serves as a control against the 
propagation of the cracks through the composite con 
crete structure during its life. 
The application of the foregoing prior art practices in 

the construction of concrete amphitheaters, stadiums 
and other tiered structures has contributed substan~ 
tially to the high cost of such structures and the inordi 
nate amount of time and labor required in their con 
struction. The present invention overcomes the forego 
ing problems and disadvantages in providing a network 
which can readily be fabricated on mechanical equip 
ment, producing assemblable components of a high de 
gree of accuracy which thereafter can be transported 
to the job site and quickly and simply assembled there 
into a structural network which is extremely accurate. 
Portions of the network are adapted to become embed 
ded within the concrete structure, thereby serving the 
dual function of reinforcing the ?nal structure, as well 
as serving as a crack control against the propagation of 
any cracks that may subsequently develop‘ in the struc 
ture during its life. 

SUMMARY OF THE INVENTION 
The benefits and advantages of the present invention 

are achieved by a combination concrete pouring form 
or mold and reinforcing network for building tiered 
concrete structures such as amphitheaters, stadiums 
and the like, and wherein the network includes a plural~ 
ity of longitudinally extending reinforcing members 
which are adapted to be disposed in spaced side-by-side 
relationship and are mounted at an angle correspond 
ing to the desired angle of ascent of the tiers. Each rein 
forcing member includes an upstanding sheet metal 
web formed with a saw-tooth con?guration de?ning 
therebetween a series of upper edges corresponding to 
the plane of the treads of the tiers and a series of gener 
ally upright edges which de?ne the planes of the risers 
of the tiers. The upright web of each reinforcing mem 
ber is formed from a series of assemblable triangular 
shaped sections, each incorporating aligning means 
thereon for assembling the sections in accurate rela 
tionship and further including supporting means for en 
gaging and supporting concrete reinforcing rods which 
extend between adjacent reinforcing members. Suit 
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2 . 

able mounting means are provided along the riser edges 
of each of the webs to which a riser panel can be re 
.movably secured during the pouring and subsequent 
solidi?cation of the concrete. The upper edges of the 
upstanding web serves as screeds for enabling’an accu 
rate ?nishing of the treads of the tiered structure and 
also serve as the crack control elements in the com 
pleted structure. 
Any number of the longitudinal reinforcing members 

can be employed of a desired length and arranged in a 
desired pattern to provide tiered concrete structures in 
which the tiers are curved, straight or combinations of 
straight sections and curved sections, providing thereby 
optimum versatility in the planning, layout and con~ 
struction of concrete structures. The longitudinal rein 
forcing members can also be employed in an inverted 
position as braces with the riser edges of the webs 
thereof in supporting abutting contact against the riser 
panels providing for further rigidi?cation of the net 
work and preventing any appreciable movement 
thereof during the concrete pouring operation. 
The present invention also contemplates an im 

proved process for building reinforced tiered concrete 
structures employing the combination form and rein-, 
forcing network, providing thereby structures which 
are accurate, of high strength and of comparatively low 
cost in comparison to similar structures built in accor 
dance with prior building practices of the types hereto 
fore known. 
Additional advantages and bene?ts of the present in 

vention will become apparent upon a reading of the de 
scription of the preferred embodiments, taken in con 
junction with the accompanying drawings. ‘ 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. I is a fragmentary plan view of a reinforced con 
crete amphitheater showing a section of the reinforcing 
network in position prior to the pouring of concrete 
therein; 
FIG. 2 is a magni?ed transverse sectional view of a 

portion of the reinforcing network as shown in FIG. 1 
and taken substantially along the line 2-—2 thereof; 
FIG. 3 is an enlarged transverse vertical sectional 

view through the reinforcing member shown in FIG. 2 
and taken substantially along the line 3-3 thereof; 
FIG. 4 is a magni?ed fragmentary transverse sec 

tional view of a different section of the reinforcing net 
work shown in FIG. 1 and taken substantially along the 
line 4-4 thereof; 
FIG. 5 is a transverse vertical sectional view through 

the brace member shown in FIG. 4 and taken substan 
tially along the line 5—-5 thereof; 
FIG. 6 is a fragmentary plan view of the reinforcing 

element shown in FIG. 2; 
FIG. 7 is a fragmentary plan view illustrating the 

manner by which the triangular-shaped web sections 
are cut from a strip of sheet metal; and 
FIG. 8 is a fragmentary transverse sectional view 

through a portion of the composite concrete amphithe 
ater shown in FIG. 1 and taken substantially along the 
line 9-9 thereof. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now in detail to the drawings, and as may 
be best seen in FIG. 1, an amphitheater comprising a 
tiered arcuate concrete structure 10 and a centrally lo 
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cated stage‘ 12 is shown which is typical of one of the 
_ numerous varieties of tiered structures that are feasible 
in accordance with the practice of the present inven 
tion. The arcuate concrete structure 10 is conveniently 
bounded by a lower or front wall 14, an upper or rear 
wall 16 and a radially extending sidewall 18, which sim 
ilarly may be comprised of reinforced concrete. A plu~ 
rality of tiers, indicated at 20, extend in an arcuate 
manner between the front and rear walls, and in the 
specific embodiment illustrated, are arranged in sub 
stantially equally spaced concentric relationship rela 
tive to a center point, indicated at C, at the center of ' 
the stage 12. 
Only a section. of the amphitheater is illustrated 

which may extend through any desired angularity in 
cluding a complete circle in accordance with the par 
ticular terrain and desired function of the resultant 
structure. As willbecome apparent during the descrip 
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is preferred to provide for drainage of rain water as in 
the case of outdoor structures. The triangular shaped 
web section 30 is formed with a forward edge 36, which 
normally is oriented in a vertical direction upon assem 
bly or at a slight angle to provide a desired kick-back 
and de?nes the plane of the riser of each step or tier. 
Preferably, each web section 30 is formed with a flange 
“38 disposed at substantially 90° 1 to the major web sec 
tion thereof to facilitate the attachment of riser panels 
or boards 40 to the forward edge of each web section. 
Each riser panel 40 extends in an arcuate manner be 
tween adjacent reinforcing members as best seenwin 

15 

tion, the tiered concrete structure can readily embody ' 
tiered sections in which the tiers extend in a'substan 
tially straight direction such as may be desired along 
the straight side sections of an oval stadium for exam 
ple. and which straight sections are joined at one or 
both ends by arcuate tiered sections, such as the sec 
tion I0 shown in FIG. 1, thereby providing the desired 
seating arrangement. Each tier may satisfactorily sup 
port one-or a‘plurality of rows of seats ‘or benches re 
movably or ?xedly attached thereto in accordance with 
known practices. 3 - 

In the exemplary embodiment shown in FIG. I, and 
as further illustrated in FIGS. 2, 3 and 6, the combina 
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tion form or mold and reinforcing network for the arcu- > 
ate concrete structure is comprised of a plurality of lon- ' 
gitudinally extending reinforcing members 22 which, in 
the embodiment shown in FIG. 1, are arranged in a ra 
dially extending pattern at appropriate circumferen 
tially spaced increments and extend between the front 
wall 14 and rear wall 16. Each reinforcing member 22 
is comprised of a longitudinally extending stringer or 
angle iron member 24, including a base ?ange 26 and 
an upright ?ange 28, as best seen in FIG. 3, to which 
a plurality of generally triangular-shaped sections 30 
are secured, forming an upright web having a generally 
saw-tooth shaped‘pattern. In the speci?c arrangement 
illustrated, each of the triangular-shaped web sections 
30 are identical and are arranged at equal spaced incre 
ments along the angle iron member 24, whereby the 
tiers 20 are substantially of identical size and con?gura~ 
tion. 

In accordance with the preferred practice, the trian 
. gular~shaped web sections 30 are stamped or blanked 
from a strip of sheet metal 32, as shown in FIG. 7, in 
a manner so that substantially no scrap occurs and 
wherein each web section is of identical size and con 

work willbe of extreme accuracy. The sheet metal 32 
may be com prised of ‘A; inch galvanized steel or equiva 

' lent material and of sufficient strength consistent with 
the size and layout of the reinforced concrete structure 
being built. Each web section is formed with an upper 
edge, indicated at 34, which, upon assembly, is adapted 
to de?ne the plane of the tread or run of the tiered 
structure and serves as a screed during the ?nishing» 
operation of the poured concrete. 
"The 'ab'peréag'e 34 conventionally warranted in? 

substantially horizontal plane, as shown in FIG. 2, al 
though a small angular incline toward the forward side 
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FIG. 1. Each ?ange 38 is provided with a plurality of 
apertures 42, which can be conveniently punched in 
the webs at the time of their fabrication through which 
nails, indicated at 43 in FIG. 6, or other suitable 
fasteners can be driven for'securing the riser panels ' 
40.39 the fqrward testis. of the ?apgss?? , - ,. 

" W Each triangular web shaped section is also provided 
with at least one aligning aperture 44 in the narrow ta 
pered end section thereof and an aligning aperture 46 
adjacent to the riser end section thereof, which are ac 
curately located, whereby the sections can be accu-. 
rately assembled in overlapping relationship, as shown 
in FIG. 2, to de?ne a saw-tooth upright web. A machine 
screw or bolt 48 can be employed for securing adjacent I 
web sections 30 to each other through the aligning ap 
ertures 44, 46. In addition to the aligning apertures, 
‘each web section is also preferably formed with two se 
curing apertures 50 at opposite ends thereof, as best 
seen in FIG. 7, which enable the assembled sections to 
be securely fastened to the upstanding flange. 28 of the 
angle iron member 24 by means of a bolt 52, as may ' 
best be seen in FIG. 3. In the assembled condition, the 

_ lower edge 54 of each of the web sections 30 extends 
along and is disposed in supporting relationship against 
Ithe base ?ange 26 of the angle iron member which in 
turn extends at an angle relative to the horizontal so as 

j to provide the desired angle of ascent of the tiers. 
Each of the triangularly shaped web sections 30 is‘. 

' also formed with one or more supporting apertures 56 

50 
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v ?guratiom'assuring that the resultant assembled net-, 
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‘ through which steel reinforcing rods 58 are adapted to ‘ 
‘extend and are supported by the reinforcing-members 

45. 22 at a positionspaced inwardly of the treads and risers 
of the tiers and become embedded within the concrete ‘ 
structure. The provision of the supporting apertures 56 
dispenses with the prior art practice of employing sepa- _ 
rate means for treeing or otherwise supporting such re 
inforcing rods in appropriate position within the forms 
‘to prevent shifting thereof upon pouring of concrete 
into the form. ‘ 

In accordance with the preferred practice of the pres 
ent invention, the terrain at the construction site is'preg 
liminarily graded at a desired incline, such as indicated 
at 60 in FIGS. '2 and 4, which corresponds substantially 
to the angle of ascent of the tiers, thereby providing a 
substantially uniform thickness of concrete from the 
lower end to the upper end of the structure. The front 

I and rear retaining walls l4, 16, respectively, are next 
poured in place, whereafter a steel wire reinforcing 
mesh 62 is placed over substantially the entire area of 
the tiered structure. Next, an assembly of the reinforc_ 
ing members 22 is effected by securing the triangular 
shaped web sections 30 to each other and to the angle 
iron stringers by bolts 48 and 52 placed through the 

' aligning apertures and securing apertures, respectively. 
A further rigidi?cation of the assembled structure can 
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be achieved, if desired, by tack welding the assembly at 
spaced intervals therealong. Each assembled reinforc~ 
ing member thereafter is placed in appropriate radially 
spaced relationship between the front and back walls 
and is supported in appropriate position above the ter 
rain surface, such as by means of posts 64 as shown in 
FIG. 2, which are wired or tack welded to the reinforc 
ing stringer and web. 
After the assembled reinforcing members 22 are in 

appropriate position, the reinforcing rods 58 are placed 
through the supporting apertures 56 and riser panels or 
boards 40 are secured to the ?anges 38, such as by 
means of the nails 43, as best seen in FIG. 6, which are 
driven from the inner side outwardly through the pan 
els and thereafter are bent over, forming an interlock. 

The combination concrete pouring form and rein 
forcing network is ready to be poured at this point, al 
though it is usually preferred, as best seen in FIGS. 1 
and 4, to employ a plurality of braces 66 for supporting 
the riser panels 40 at positions intermediate of the rein 
forcing members 22. The braces 66, as best seen in 
FIGS. 4 and 5, merely comprise assembled reinforcing 
members turned end-for-end and disposed in inverted 
position. The braces 66 include angle iron stringers 24’ 
and triangularly shaped web sections 30’ inverted such 
that the ?anged portions 38’ thereof are disposed out 
wardly and in supporting abutment against the outer 
faces of the riser panels 40. The lower edges 34' of the 
braces 66 are preferably spaced upwardly of the plane 
of the treads, indicated at 34 in FIG. 4, to provide 
clearance for the concrete ?nishing tools during the 
?nishing of the vpoured concrete. The braces 66 can 
subsequently be employed, if desired, as reinforcing 
members 22 simply by an inversion thereof and turning 
them end for end, thereby still further enhancing the 
utility and flexibility of the disclosed reinforcing net~ 
work. 
After the reinforcing network is in place, the con 

crete is poured, preferably commencing at the upper 
end and progressing downwardly toward the front wall 
in a radial direction while controlling the circumferen 
tial length of the pour to within arcuate increments de 
fined by the reinforcing members 22. After the con 
crete has set sufficiently, the riser panels 40 can be re 
moved and the nail shanks projecting outwardly of the 
?anges 38 can simply be cut off and slightly ground, as 
desired, to provide a neat flush ?nish. The resultant 
composite structure, indicated at 72 in FIG. 8, is com 
prised of cured concrete 74 having embedded therein 
the reinforcing members 22, wherein the web sections 
30 extend to the plane of the treads and to the face of 
the risers, serving as a control against the propagation 
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6 
of cracks through the concrete structure during its life. 

While it will be apparent that the invention herein 
disclosed is well calculated to achieve the bene?ts and 
advantages hereinbefore described, it will be appreci 
ated that the invention is susceptible to modi?cation, 
variation and change without departing from the spirit 
thereof. 
What is claimed is: 
l. A combination form and reinforcing network for 

concrete tiers comprising a plurality of longitudinally 
extending reinforcing members disposed in spaced re 
lationship and mounted at an angle corresponding to 
the desired angle of ascent of the tiers, each said mem 
ber formed with an upstanding web provided with a 
saw~toothed con?guration comprising a series of sub 
stantially horizontal upper edges de?ning the plane of 
the treads of the tiers and a series of substantially verti 
cal riser edges de?ning the plane of the risers of the 
tiers, mounting means on said web adjacent to said ver 
tical edges for removably securing a riser mold panel 
thereto which extends transversely between adjacent 
said reinforcing members, and supporting means on 
said web for supporting reinforcing rods transversely of 
said members at a position within the planes of said 
riser and treads for embedment within and reinforce 
ment of the concrete matrix. 

2. The combination de?ned in claim 1, wherein said 
web is comprised of a series of substantially triangular 
sheet metal sections secured to each other. 

3. The combination as de?ned in claim 1, wherein 
each said reinforcing member comprises a supporting 
stringer extending for the length of said member and 
wherein said web is comprised of a series of substan 
tially triangularly shaped sheet metal web sections se 
cured to said stringer at spaced intervals therealong. 

4. The combination as de?ned in claim 2, further in 
cluding aligning means on each said web section 
adapted to be disposed in registration with correspond 
ing said aligning means on an adjacent said web section 
when in assembled relationship assuring accurate re 
petitive relationship therebetween. 

5. The combination as de?ned in claim 2, wherein 
each of said sections is formed with a ?ange along the 
riser edge thereof de?ning said mounting means to 
which said riser panel is adapted to be removably se 
cured. 

6. The combination as de?ned in claim 1, wherein 
said web is formed with a plurality of apertures there 
through at spaced intervals therealong through which 
said reinforcing rods are adapted to extend in sup 
ported relationship providing said supporting means. 

* * * * * 


