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2 Claims. (C. 264-31) 

This invention relates generally to a concrete box 
culvert, and more particularly to a novel method and 
apparatus for forming a concrete box culvert. 

It is an object of this invention to provide a novel 
method of shaping or forming a concrete box culvert. 
Another object of this invention is to provide a novel 

method of and apparatus for forming the foundation of 
a concrete box culvert wherein all of the reinforcing steel 
is supported in place prior to the pouring of concrete for 
the foundation. 

It is another object of this invention to provide a novel 
method of shaping or forming the floor of the founda 
tion for a concrete box culvert. 
Another object of this invention is to provide a novel 

apparatus for forming or constructing a concrete box 
culvert, and particularly for forming the floor of the 
culvert's foundation. 

Still another object of this invention is to provide a 
method capable of attaining the above designated objec 
tives which is simple and efficient, and an apparatus also 
capable of attaining the objectives which is simple, rug 
ged, and effective. 
These objects, and other features and advantages of 

this invention will become readily apparent upon reference 
to the following description and the accompanying draw 
ings, wherein: 

FIG. 1 is a fragmentary plan view of an embodiment of 
the invention shown in use in the forming of the floor 
of the culvert; 
FIG. 2 is an enlarged sectional view taken along the 

line 2-2 in FIG. 1; 
FIG. 3 is an enlarged view of a detail of FIG. 2, show 

ing a modification thereof; 
FIG. 4 is an enlarged perspective view of a screed for 

shaping the floor surface; and 
FIG. 5 is a transverse view of a barrel section of a 

finished culvert. 
Referring now to the drawings, and particularly to FIG. 

5, a finished concrete box culvert is shown at a barrel 
section thereof which is indicated generally at 10, and 
which is surrounded by earth 11 or the like on the sides 
and bottom, and above which is shown a section of con 
crete highway 12. The highway 12 is shown directly 
above the top portion of the culvert 10, however, fill or 
the like may be found therebetween. 
To form the box culvert 10, the earth 11 is removed 

or leveled off as the case may be for forms sufficient to 
enable the pouring, machine and handworking of the 
concrete to be installed. Thus, the ground is initially 
leveled off at 13 in FIGS. 5 and 2. A plurality of longi 
tudinally spaced stakes 14 are inserted in transversely 
spaced rows, the stakes 14 in each row being approxi 
mately five feet apart on centers. The transverse Spac 
ing between each stake 14 is determined by the known 
width of the foundation 16 plus other factors of which 
the builder is aware, and which will become known as 
the description unfolds. 
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On the top of the ground level 13 (FIG. 2), an elon 

gated section 17 of 2 x 4, sixteen feet for example, is 
secured as illustrated to the inside of each row of stakes 
14. A plurality of upright 2 x 4 studs 18 of approxi 
mately two feet in length are then secured on two foot 
centers on top of the section 17, and another sixteen foot 
length of 2 x 4 section 19 is secured on top of the 
studs 18 (FIG. 2). To this framework, a panel 21 of 
plywood is fastened as illustrated on the inside, and 
along the entire length thereof. The two upright panels 
21 are transversely spaced a distance predetermined ac 
cording to the width of the foundation 16. 

After the panel framework has been installed the dirt 
level 13 is finely graded to the proper elevation. A mat 22 
of transverse and longitudinal reinforcing rods is then 
laid flat on the ground level, with the rods properly tied 
together (the mat 22 is shown in a raised, final position in 
FIG. 2). Then a plurality of 2 x 4-8 crossties 23 FIGS. 
1 and 2 are supported on their edges in longitudinally 
spaced, parallel, transversely extended relation across the 
upper sections 19. Their longitudinal spacing is the same 
as the stakes 14 to which they are fastened. 

After the crossties 23 have been fastened in place, a 
transversely spaced pair of 2 x 4 uprights 24 (FIG. 2) 
are nailed or otherwise fastened flat against a common 
side of each crosstie 23. The inside surface, or inner 
side 26 of each upright 24 is measured from the op 
posite upright 24 the width of the opening for the culvert 
10, plus four inches. 
The uprights 24 are disposed on the vertical, with the 

greater length extended above the crossties 23, and with 
the bottom portion depending below the crosstie a dis 
tance such that the distance between the bottom edge 
27 of an upright 24 and the ground level 13 is the exact 
vertical thickness of the foundation 16. With all the up 
rights 24 then in place, a keyway former 28 having a 
frusto-conical shape in cross section is secured as illus 
trated in FIGS. 2 and 3 to the upright bottom edges 27. 
Each keyway former 28 is elongated, for example being 
sixteen feet in length. An elongated 2 x 4 plank 30 is 
secured across the tops of each row of uprights 24. 
To the inside of each upright 24a spacer block 29 

having a three-quarter inch width is secured, with its 
bottom edge on a level with the bottom edge 27 of the 
upright 24. Then, to each longitudinally spaced row of 
spacer blocks 29 is secured an elongated 2 x 4 elevation 
member 31 (FIGS. 1 and 2). The members 31 are in 
stalled so that their upper or top surfaces are level and 
are at a correct predetermined elevation. 
The mat 22 is then raised to approximately a foot off 

the ground level 13 and is suspended by wire (not shown) 
or the like from the crossties 23. A reinforcing bar 32 
(FIG. 2) is then laid on top of the crossties 23 closely 
adjacent each row of uprights 24, and is secured there 
by nails 33 or the like. Reinforcing bars 34 (FIGS. 1 
and 2) are then inserted in an upright position against the 
outer side of each elevation member 31, and are secured 
to the horizontal bar 32 and to the adjacent plane 30, 
The bars 34 are longitudinally spaced approximately one 
foot apart, and their bottom ends are about two inches 
from the ground level 13. ... - 
The entire and complete structure has now been con 

structed and formed for the pouring and finishing of the 
foundation 16. Depending on several circumstances in 
cluding condition of the concrete, availability of concrete, 
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manpower, weather, etc., concrete is now poured at one 
end of the structure, the end of which is boxed off or pro 
vided otherwise to retain the concrete. The pliable con 
crete is poured until the box formed by the panels 21 
and the earth floor 13 is filled sufficiently to form the 
foundation. 

Although there are many floor surfaces, the present in 
vention is adapted to form a foundation floor surface of 
the type best shown in cross section in FIG. 2. The in 
vention is not limited, however, to this particular floor 
surface. It will be noted that the outer wing surfaces 36 
have a level determined by the bottom surfaces 27 of 
the uprights 24, and by the under surfaces of the spacer 
blocks 29 and the elevation members 31. Then, just in 
side the members 31, the floor wings 36 slope downward 
ly and inwardly at 37, with the central portion 38, or 
more specifically the flow line, being flat and horizontal. 
The inner wing portions 39 (FIG. 3), the slopes 37, and 
the central portion 38 are formed by a novel screed 41. 
The screed 41 comprises a front plate 42 and a back 

plate 43 of identical construetion, each having a straight 
upper edge 44, depending outer edges 46, inwardly ex 
tended wing edges 47 parallel to the upper edges, inward 
ly and downwardly sloping edges 48 and flat straight bot 
tom edges. The plates 42 and 43 are held vertical, and 
longitudinally spaced and aligned by a pair of vertically 
disposed side walls 51, a pair of horizontal plates 52 ex 
tended between the wing edges 47 a pair of slope walls 
53 secured, as by welding, between the opposed pair of 
slope edges 47, and by a single bottom shield 54 secured 
across the bottom edges 49. The slope walls 53 depend 
toward each other at the same degree from the horizon 
tal and are the same width in cross section so that the 
bottom shield 54 is symmetrically located between the 
side walls 51. Except for the plates 52 which may be 
dispensed with under certain circumstances, the screed 
41 has a shape in transverse cross section of a frusto-cone. 
The longitudinal length of the screed 41, relative to the 
framework is approximately two feet. 
A pair of angle irons 56 (FIGS. 2 and 4) are secured 

to each side wall 5 along the top edge thereof, are hori 
Zontally disposed, parallel, and with their horizontal 
flanges in the same plane. The angle irons, which func 
tion as guides 56, are shown with the outer ends disposed 
outwardly of both the front and back plates 42 and 43, 
respectively, of the screed 41. The screed 41 is mounted 
with the guides 56 (FIGS. 1 and 2) riding on the top of 
the elevational members 31. It will be noted by referring 
to FIG. 2 particularly, that the side walls 51 of the 
Screed are contiguous to the inside surface of the mem 
bers 31, and that the plates 52 are on a level with the 
under surfaces of the members 31 to aid in forming inner 
wing portion surfaces. The screed 41 is then ready to be 
pulled or pushed on top of the members 3 from one end 
of the framework, over the poured, pliable concrete, and 
toward the other end. 
One method of moving the screed is to attach a cable 

57 thereto, and to use a winch 55 (FIG. 1) and pull the 
screed 41 through and over the concrete. As best viewed 
in FIGS. 1 and 4, the cable 57 includes a pair of con 
nectors 58 and 59 each of which is extended through an 
aperture 61 formed in the front plate 42. The free end of 
each connector is then inserted through a pair of aper 
tures 62 and 63 in the back plate 43, and clamped on the 
inside of the back plate (FIG. 1). The connectors are 
clamped together at 64, and to one end of the cable 57, 
while the other end of the cable 57 is connected to the 
Winch 58. 

Operation of the winch 55 thus effects movement of 
the screed 4 to the left as viewed in FIG. 1, and results 
in the concrete being shaped and formed according to 
the shape of the screed 41 as viewed from the rear in 
FIG. 2. Thus, the inner wing surfaces 39, the slope 
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surfaces 37, and the central floor surface 38 are formed 75 

4. 
on the upper surface of the poured concrete for the foun 
dation 6. The outer wing surfaces 36 are finished by 
hand trowels and like tools. As the screed 41 moves 
in one direction, concrete may tend to gather in front of 
it. This builds up either dissipates on its own, or it may 
be hand shoveled out of the path of the screed 41. 
To provide that the screed 41 remain level as it rides 

on the elevation members 31, it is at times necessary to 
weight it down. This can be done by either sand bags or 
the like, or even a person. One other method is illus 
trated in FIG. 3, where a modified structure is shown. 
The spacer block 29 of FIG. 2 is replaced by a taller one 
29, and a member 66 having the same width as the mem 
ber 31 is secured through the spacers 29' to the uprights 
24, at a spaced vertical distance above the member 31. 
Thus, the horizontal flange 67 of the guide 56 can slid 
ingly fit in between the two elongated members 3 and 66. 

In some states, it is required that the floor surface 
of the culvert foundation 16 be smooth, whereas in others 
a rough finish is required. Should smooth be necessary, 
the smooth metal of the screed 41 is excellent. To ob 
tain a rough finish, however, a piece of wetted burlap 
68 (FIGS. 1 and 2) is removably attached to the back 
plate 43 of the screed 41. The screed 41 is then first 
pulled through the concrete without the burlap 68, and 
is then pulled through with the burlap 68 trailing be 
hind (see FIG. 1). 

It will have been noted that prior to the pouring of the 
concrete for the purpose of forming the foundation 16, 
that all of the reinforcing material, specifically the mat 
22 and the bars 34 was supported in place. 

Although a preferred embodiment and one modifica 
tion thereof have been described and disclosed hereinbe 
fore, it is to be remembered that alterations and modifi 
cations can be made thereto without departing from the 
true spirit and scope of the invention as defined in the 
appended claims. 

I claim: 
1. A method of forming a concrete box culvert founda 

tion comprising the following steps: 
staking a pair of ground engaging panels a predeter 

mined transverse distance apart; 
laying a mat of reinforcing steel rods on the ground 

surface between said panels; 
supporting a pair of longitudinally extended elements 
from and intermediate said panels in transversely 
spaced parallel relation; 

supporting a pair of longitudinally extended members 
from and intermediate said panels in transversely 
spaced relation and with the upper surfaces of said 
members placed in a common horizontal plane; 

raising said mat above the ground surface and suspend 
ing said mat below said members; 

pouring concrete in between said panels until it covers 
said mat and the bottom and side surfaces of said 
elements; 

placing a foundation floor shaping screed between and 
on both of said members; and 

moving said screed longitudinally along said members 
and through said concrete and utilizing said mem 
bers to prevent transverse horizontal movement of 
said screed. 

2. Apparatus for forming a concrete box culvert foun 
dation comprising the following combination: 

a pair of elongated panels the upper edges of which 
are horizontally disposed above the upper surfaces 
of the foundation to be formed; 

means Supporting said panels on the ground in an up 
right, transversely spaced relation; 

a pair of longitudinally extended, parallel, transversely 
spaced elements connected to said panel supporting 
means, disposed between said panels and extended 
Over the ground, each element having its side and 
bottom surfaces exposed; 
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a pair of longitudinally extended, parallel, transversely 
spaced members connected to said panel supporting 
means and disposed between said panels and inter 
mediate said elements, the upper surfaces of said 
members lying in a common horizontal plane; 

a mat of reinforcing steel suspended from said panel 
supporting means and disposed in spaced relation 
above the ground; and 

screed means movably mounted on said members lon 
gitudinally of said panels, said screed means includ 
ing a screed member having an undersurface shaped 
according to a desired surface of the foundation to 
be formed, and having further side walls disposed 
contiguous to the inner surfaces of said members for 
limiting the transverse movement of said screed. 
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