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ABSTRACT

A liguid containment wall for a tank is formed by corrugated panels
connected end to end and supported by upstanding brackets at spaced positions
around the peripheral wall and a liner attached to the wall. Each panel has at each
end an overlapping section with an array of aligned holes. The holes are connected
by connector plates shaped and arranged to overlie a part of the array. Each plate
has a plurality of shear pegs extending at right angles and at least one hole
therethrough to receive a threaded bolt so that the bolt passes through a respective
one of the aligned holes of the array to clamp the plate against the overlapping

panels.
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STORAGE TANK

This invention relates to a storage tank which is designed particularly
for temporary storage so that it can be erected quickly and easily, disassembled and
moved to a new location for re-erection. Such tanks are commonly required for a
high volume temporary supply of water for fractionation of underground rock in a
process known colloquially as "fracking" with the water being contained in "frac-
tanks". However tanks for other purposes can also use this system.

BACKGROUND OF THE INVENTION

In order to make frac tanks cdmpletely portable, often they are

mounted on trailers and many designs of this type are available. However these

only contain very limited mounts so that a large number of such trailers would be

necessary in many instances.

Other tanks having a capacity between 2000 and 20,000 cubic meters
are fabricated on site from pangels, typicélly of metal sheet, with a covering liner.
However as the requirement for the water is only temporary, it is necessary for the

construction to be of a type which can be readily erected and quickly dismantled and

removed to a new location.

Designs have previously been provided of this type for example that
sold under the trade mark "C-Ring" containment system by Westeel of Winnipeg
Manitoba Canada. This arrangement provides a design formed by corrugated steel
panels connected at overlapping ends to form a circular container. This may have a

height defined by a single row so that the container is of very large diameter or may
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be formed by a series of rings of panels stacked one on top of the next to form a

height which can be as much as 36 feet. The selection of design can depend on the
location and terrain available for the tank. The arrangement of Westeel provides
hardware for maintaining stability of the construction when full and when empty as
well as liner mounting systems and these components are well known to the person
skilled in this art and are not the subject of this invention.

Up to now the panels are merely bolted together at the overlapping
ends using techniques used for decades in the grain bin industry.

However the requirement for rapid deployment of the temporary tank

requires attention to an alternative for the high labor bolting system.

SUMMARY OF THE INVENTION

It is one object of the invention to provide a set of parts to be used in
assembling a portable containment system.

According to one aspect of the invention there is provided set of parts
for use in assembly and disassembly of a liquid containment wall of a tank
comprising:

a plurality of panels, each having a top edge, a bottom edge, an inner
surface, an‘ outer surface, a first end and a second end such that the panels can be

arranged with the first end of one connected to the second end of a second to form a

peripheral ring of panels surrounding an area to contain a liquid;
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each panel having at each end an end section for connection to a next

adjacent panel, each end section containing an array of holes;

a plurality of connector plates;

each plate being shaped and arranged to overiie a part only of the
array of holes so that a plurality of the plates are arranged on the array of holes each
cooperating with a respective part of the array of holes;

the plates being shaped and arranged for attachment to the end
section of one plate so as to couple the end section of said one plate to an end
section of a next adjacent plate;

each plate having a plurality of shear pegs attached to the plate so as
to extend at right angles thereto, the shear pegs being arranged in an array so that
the shear pegs are aligned with selected ones of the holes of the array;

the panels and plates being arranged for connecting each end portion
of the panels to an end portion of a next adjacent panel by inserting the shear pegs
of each plate through the holes of the array;

the panels and plates being arranged for fastening each plate to the
end portion of a panel by at least one male threaded fastener, separate from the
shear pegs, which extends through the plate and through the panel and is held in
place by a cooperating female threaded fastener to clamp the plate against the end
portion;

so that the shear pegs are held in place extending through the

respective hole by the threaded fastener,;
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the panels and plates being arranged for disassembling the panels by

releasing said at least one male threaded fastener from its cooperating female
threaded fastener to release the plate from being clamped against the end portion;

the panels and plates being arranged so that, with said the plate being
released from being clamped against the end portion, the shear pegs are free to be
pulled from the respective holes to release the plate from the end bortion.

According to a second definition of this invention there is provided a
method for assembly and disassembly of a liquid containment wall of a tank
comprising:

providing a plurality of panels, each having a top edge, a bottom edge,
an inner surface, an outer surface, a first end and a second end such that the panels
can be arranged with the first end of one connected to the second end of a second
to form a peripheral ring of panels surrounding an area to contain a liquid;

providing on each panel at each end an end section for connection {o a
next adjacent panel, each end section containing an array of holes;

providing a plurality of connector plates;

each plate being shaped and arranged to overlie a part only of the

array of holes so that a plurality of the plates are arranged on the array of holes each

cooperating with a respective part of the array of holes;
attaching the plates to the end section of one plate so as to couple the

end section of said one plate to an end section of a next adjacent plate;
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each plate having a plurality of shear pegs attached to the plate so as

to extend at right angles thereto, the shear pegs being arranged in an array so that
the shear pegs are aligned with selected ones of the holes of the array;

assembling the panels by connecting each end portion of the panels to
an end portion of a next adjacent panel by inserting the shear pegs of each plate

through the holes of the array;

assembling the panels by fastening each plate to the end portion of a
panel by at least one male threaded fastener, separate from the shear pegs, which

extends through the plate and through the panel and is held in place by a
cooperating female threaded fastener to clamp the plate against the end portion;

so that the shear pegs are held in place extending through the

respective hole by the threaded fastener;

disassembling the panels by releasing said at least one male threaded
fastener from its cooperating female threaded fastener to release the plate from
being clamped against the end portion,;

so that, with said the plate being released from being clamped against
the end portion, the shear pegs are free to be pulled from the respective holes to
release the plate from the end portion.

Preferably the end section of one panel is overlapped with that of the
next adjacent panel so that the holes of the array align with those of the next panel

to form an array of aligned holes into which the shear pegs are inserted to prevent

movement of the panels in the plane of the panels. However the plates can also be
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used in a butt joint arrangement where some of the pegs engage with one panel and

others of the pegs engage with a second panel and shearing forces tending to move

the panels are apart are accommodated through the body of the plate.

Preferably each plate includes at least one hole for receiving said at
O least one male threaded fastener inserted therethrough. That is the fasteners are

separate from the plate and can be inserted through the holes in the plate. However

the fasteners may be permanently attached to the plate.

Preferably each male threaded fastener is arranged, for example by

washers or the like, so as to be held in place in the hole so as to be carried by the
10  plate when the plate is removed.

Preferably the shear pegs are permanently attached to the plate.

For example the shear pegs can be attached to the plate by shoulder
members formed on the peg by a method such as hot up-setting in front of and
behind the plate to clamp the plate therebetween. This can provide a better

15 mounting of the peg on the plate than simple welding to ensure that the pegs remain
attached ot the plate under the significant loading which can occur on the joints in
the plates caused by the weight of water in a large tank.

Preferably the shear pegs are free from any fastening element such as
a nut or the like so that they are free to be inserted through and removed from the

20 holes in the plate without any action required to release a fastener from the pegs.

That is the
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Preferably each shear peg comprises a cylindrical pin with a smooth

exterior for sliding passage through the array of holes and with a tapered or pointed
outer end to assist in manually pressing the plate and pegs onto the panel, bearing
iIn mind that erection of large numbers of large pénels may lead to slight mis-
alignments.

Preferably each plate includes at least two holes each for receiving a
bolt. The number of holes is selected to ensure that the plate is held clamped to the
sections of the panels to hold the panels together in contact to so that the shear
pegs remain properly engaged through the holes. Thus the shear load, caused by
the weight of the liquid contained tending to pull the connection of the panels
longitudinally of the panels, is taken primarily by the shear pegs. In many cases four
holes are provided at spaced positions adjacent the corners of the plate to hold all of

the plate into the contact position.

_..---\_/

15

20

Prgf_grablﬁacl%te‘i?udes at least four shear pegs and in many
cases there may be as many as 15 or more shear pegs. The shear pegs are formed
of for example a hardened steel so as to accommodate the high shear loads.
Preferably the hole or holes are arranged in a row with a plurality of the
shear pegs for cooperation with a row of aligned holes of the array. However the
holes may not be in a row with the shear pegs provided they properly; cooperate with
the panel to provide the shear resistance of the pegs and the clamping action of the

bolts
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Typically the row of shear pegs and the hole or holes are arranged at

equidistant spacing since this ensures simple assembly at an array of equidistantly
spaced holes in the panel. However other arrays of holes and pegs can be
provided.

In one preferred example, each plate includes at least two rows of the
shear pegs for cooperation with a respective row of aligned holes of the array in the
panels with each row of shear pegs also containing at least one hole and preferably

two holes for boit.

Preferably the panels are corrugated to form ridges and valley between
the ridges with the ridges and valleys of the two overlapping panels aligned. Such
corrugated panels are widely used for walls of this nature in view of the increased
strength. However the same connection system using the plates can also be used
with walls which are formed of flat panels

Where corrugated panels are used, the plate lies in contact with at
least two of the ridges of an adjacent one of the panels and the aligned holes in the
panels are located in rows in the ridges of the adjacent one of the panels. Typically
in this arrangement, the plates have two rows of shear pegs for cooperation with
aligned holes in two adjacent ridges of the panel leaving a space between the valley
petween the ridges and the plate.

The space can be used to pry off the plate for removal of the plate,

either using a simply pry bar or the plate can include at least one nut welded to the
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plate at the space. The nut is used by a bolt which is passed though the nut to apply

pressure to the panel at the valley to pry off the plate.

The set of parts can also include plates which have three rows of shear
pegs for cooperation with aligned holes in three adjacent ridges of the panel. The
plates can thus include wider plates of three rows and narrower plates of two rows
for use in selected arrangements depending on the height of the panels and the
required force to resist the shear loads

Preferably the bolt is separate from the hole so as to be passed
through the hole with the shear pegs already in place in the aligned holes of the

panels. A nutis then applied and torque applied to hold the plate in place. However

the bolts may be pre-inserted through holes or form part of the plate.

Preferably the shear pegs have a smooth exterior for sliding passage
through the aligned holes. That is it is not intended that the pegs be threaded and

do not cooperate with a nut so that they only act in shear and do not provide any

clamping action. In this way the pegs can be easily formed from harder material

more resistant o shear.

In order to allow the pegs to be inserted when the holes are slightly
misaligned or when repeated use has provided some distortions, the shear pegs are
preferably tapered at the ends for insertion into the aligned holes.

Preferably the plates are mounted on the inner surface of the panels

with the shear pegs facing outwardly.
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Where the tank is of a higher construction in which the panels are

arranged for connection with one peripheral ring of panels mounted on a lower ring
of panels to form a stacked wall of panels preferably the overlapped sections of said
one ring are staggered relative to those of the lower ring.

The wall sheets are initially assembled together using only the holes
located along the top and bottom horizontal seams of a multi-row .assembly. This
also aligns all of the other holes at the vertical mating seams of the overlapping
sections. One crew can continue to assemble the wall sheets in this manner. -

A second crew can insert the connector plates from the inside with the
studs projecting outwards. They would be started into the holes and insert relatively
easily. The ends of the studs can be tapered to facilitate the start of alignment and
then they are hammered in, or drawn in with bolts at the four hole locations. The
four bolts hold in place during the life of the installation and insure all of the shear
studs are properly in shear position.

When tearing down the site and removing the connector plates, bolts

can be inserted into the cinch nuts and the plates jacked out by turning the bolts in.
The cinch nuts are on the inside in the valley of the corrugation so they are pushing
against the plate in their strongest orientation. The cinch nuts are not essential and
the plates can in some cases simply be removed by a pry bar inserted into the gap.

All components are then reused at the next site.
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BRIEF DESCRIPTION OF THE DRAWINGS

One embodiment of the invention will now be described in conjunction
with the accompanying drawings in which:

Figure 1 is an isometric view of a tank according to the present

5 invention showing the outside of the peripheral wall.

Figure 2 is an elevational view of the containment barrier of Figure 1
showing the inside of the peripheral wall with the mounting plates in position.

Figure 3 is an isometric view of one plate for connection of the
overlapping sections of the panels.

10 Figure 4 is a cross-sectional view along the lines 4-4 of Figure 3.
In the drawings like characters of reference indicate corresponding
parts in the different figures.
DETAILED DESCRIPTION
The arrangement shown in the drawings comprises a set of parts for
15 assembly into a tank which in the figures are shown in the assembled position.

A peripheral wall 10 is formed by a plurality of panels 10A, 10B etc,
each having a top edge 10C, a bottom edge 10D, an inner surface 10E and an outer
surface 10F.

Each panel has a first end 10G and a second end 10H such that the

20 panels can be arranged with the first end of one connected to the second end of a

second at an overlapping section 10J, 10K to form the complete peripheral wall

surrounding an area to be confined.
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The panels are formed from the same material used in grain bins so as

to be horizontally corrugated for strength to form horizontal ribs 101 and valleys 102.

The panels are of the same height so that the top edges 10C of a bottom or single

row of the panels are arranged at a common height to define a common top edge of
&5 the peripheral wall with the bottom edge 10D resting on the ground.

Each panel has at each end the sections 10J and 10K for overlapping
connection to a next adjacent panel. Each section contains an array of holes
arranged in rows 10L along ti'ne rbs 101 so as to form a plurality of rows of holes at
each end. In this way, when the section of one panel is overlapped with that of the

10 next adjacent panel using the horizontal mounting holes at the top and bottom for
initial assembly, the holes of the rows 10L align to form an array of aligned holes in
the overlapping sections 10J, 10K. The tank further includes a liner L arranged over

the ground incise the wall and over the wall to which it is fastened by a suitable

fastening system.
15 The system further includes a plurality of connector plates 20 and 21.

Each plate 21 is shaped and arranged to overlie a part of the array so that five of the

plates are arranged at the overlapping sections 10J, 10K each cooperating with a
respective part of the array. In the example shown there are four of the plates 21

and a center one of the plates 20 which cooperate to engage the holes 10L in each.

20 of the ribs 101.

The plates have a flat plate structure 21A with a plurality of holes 21B

arranged in an array matching the array of holes 10L. Some of the holes 21B of the
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plate have respective ones of ten shear pegs 21C extending at right angles to the

plate 21A and arranged in the array defined by the holes 21B so that the pegs pass
through selected ones of the aligned holes 10L of the array on the panels. Each of
the pegs has a tapered leading end 21T.

Two of the holes 21B as indicated at 21D and 21E in each row 21F are
left open to receive a threaded bolt 21G extending at right angles thereto with a
head 21J on the outer side of the plate and a nut 21H on the inner face of the plate
so that the bolt passes through a respective one of the aligned holes of the array to
clamp the plate against the overlapping panels 10A, 10B at the overlapping portions
10J, 10K.

The holes 21B can be of a square or other non-circular cross-section
so as to hold the bolts against rotation while a nut is applied from the outside. In this
way an installer can in a first step insert all the bolts from a first side using a washer
21W to hold them in place and then from the other side all of the nuts can be applied

and tightened without access to the first side.

The plates 21 include at least two rows of the shear pegs for
cooperation with a row of aligned holes of the array with each row containing at least
one hole for the bolt 21G. The bolt 21G is separate from the hole so as to be simply

loosely passed through the hole with the shear pegs already in place in the alighed

holes of the panels. The shear pegs 21C have a smooth cylindrical exterior for

sliding passage through the aligned holes and the shear pegs are free from any
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fastening element so that they are free to be inserted through and removed from the

holes in the plate by a simple sliding action.

The outer face 21R of the plate 21A lies in contact with at least two of
the ridges 101 of an adjacent one of the panels and the aligned holes 10L in the
panels are located in rows in the ridges 101 of the adjacent one of the panels to
clamp each ridge or rib to the plate. This leaves a space 103 between the valley
102 and the surface 21R of the plate which is used to pry off the plate for removal of
the plate.

As shown the plate 23A includes at least one optional cinch nut 21X at
the space 103 through which a bolt 21Z is passed to apply pressure to the panel
10A at the valley 102 to pry off the plate. The cinch nuts can be omitted and the
plate removed by a simply pry bar system. In some cases a single cinch nut can be
included just in case it is needed to start the removal in cases where the forces héve
locked the plate down too tight to be removed by the pry bar.

The plates 20 have three rows of shear pegs for cooperation with

aligned holes in three adjacent ridges of the panel and thus provide two spaces at

the valleys

Each male threaded fastener or bolt includes a washer 21W arranged

to connect the plate and bolt as a friction fit so that the bolts are carried by the plate
when the plate is removed but can be separated from the plate if required.
The shear pegs are permanently attached to the plate by a suitable

mounting system which transfers the required forces between them without the peg
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being torn through the plate. As shown, the pegs 21C are attached to the plate 21A

by shoulder members 21M, 21P formed on the peg in front of and behind the plate to

clamp the plate therebetween. One suitable method for this mounting is by a

method called hot up-setting in which the peg is formed as a pin with the shoulder
21M part way along its length and the end of the pin projecting through the plate.

This projecting end is then hot formed to be compressed to define the shoulder 21P

compressed against the outside surface of the plate.
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1. A set of parts for use in assembly and disassembly of a
containment wall of a tank comprising:

a plurality of panels, each having a top edge, a bottom edge, an inner
surface, an outer surface, a first end and a second end such that the panels can be
arranged with the first end of one connected to the second end of a second to form a
peripheral ring of panels surrounding an area to contain a liquid;

each panel having at each end an end section for connection to a next

adjacent panel, each end section containing an array of holes;

a plurality of connector plates;

each plate being shaped and arranged to overlie a part only of the
array of holes so that a plurality of the plates are arranged on the array of holes each
cooperating with a respective part of the array of holes;

the plates being shaped and arranged for attachment to the end
section of one plate so as to couple the end section of said one plate to an end
section of a next adjacent plate;

each plate having a plurality of shear pegs attached to the plate so as
to extend at right angles thereto, the shear pegs being arranged in an array so that
the shear pegs are aligned with selected ones of the holes of the array;

the panels and plates being arranged for connecting each end portion
of the panels to an end portion of a next adjacent panel by inserting the shear pegs

of each plate through the holes of the array;
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the panels and plates being arranged for fastening each plate to the

end portion of a panel by at least one male threaded fastener, separate from the
shear pegs, which extends through the plate and through the panel and is held in
place by a cooperating female threaded fastener to clamp the plate against the end
portion;

so that the shear pegs are held in place extending through the
respective hole by the threaded fastener;

the panels and plates being arranged for disassembling the panels by
releasing said at least one male threaded fastener from its cooperating female
threaded fastener to release the plate from being clamped against the end portion;

the panels and plates being arranged so that, with said the plate being
released from being clamped against the end portion, the shear pegs are free to be
pulled from the respective holes to release the plate from the end portion.

2. The set of parts according to claim 1 wherein the end section of
one panel is overlapped with that of the next adjacent panel so that the holes of the
array align to form an array of aligned holes.

3. The set of parts according to claim 1 or 2 wherein each plate
includes at least one hole for receiving said at least one male threaded fastener
inserted therethrough.

4, The set of parts according to any one of claims 1 to 3 wherein

each male thréaded fastener is arranged so as to be carried by the plate when the

plate is removed.
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D. The set of parts according to any one of claims 1 to 4 wherein

the shear pegs are permanently attached to the plate.

6. The set of parts according to any one of claims 1 to 5 wherein
the shear pegs are free from any fastening element so that they are free to be
inserted through and removed from the holes in the plate.

7. The set of parts according to any one of claims 1 to 6 wherein
each shear peg comprises a cylindrical pin with a smooth exterior for sliding
passage through the array of holes.

8. The set of parts according to any one of claims 1 to 7 wherein
each plate includes at least four shear pegs.

9. The set of parts according to any one of claims 1 to 8 wherein
said at least one male threaded fastener is arranged in a row with a plurality of the
shear pegs for cooperation with a row of aligned holes of the array.

10. The set of parts according to claim 9 wherein the row of shear
pegs and said least one male threaded fastener are arranged at equidistant spacing.

11.  The set of parts according to any one of claims 1 to 10 wherein

each plate includes at least two rows of the shear pegs for cooperation with a row of

aligned holes of the array with each row containing at least one male threaded

fastener.

12.  The set of parts according to any one of claims 1 to 11 wherein

each plate includes at least two rows of‘the shear pegs for cooperation with a row of
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aligned holes of the array with each row containing two male threaded fasteners at

spaced positions along the row.

13.  The set of parts according to any one of claims 1 to 12 wherein
the panels are corrugated to form ridges and valley between the ridges with the
ridges and valleys of the two overlapping panels aligned.

14. The set of parts according to claim 13 wherein the plate lies in
contact v;rith at least two of the ridges of an adjacent one of the panels and wherein
the aligned holes in the panels are located in rows in the ridges of the adjacent one

of the panels.

15.  The set of parts according to any one of claims 1 to 14 wherein
at least some of the plates have two rows of shear pegs for cooperation with aligned
holes in two adjacent ridges of the panel leaving a space between the valley

between the ridges and the plate.

16. The set of parts according to claim 15 wherein the space is
used to pry off the plate for removal of the plate.

17.  The set of parts according to claims 1 to 16 wherein the plate
includes at least one nut at the space through which a bolt is passed to apply
pressure to the panel at the valley to pry off the plate.

18.  The set of parts according to any one of claims 1 to 17 wherein
at least some of the plates have three rows of shear pegs for cooperation with

aligned holes in three adjacent ridges of the panel.



10

15

CA 02818311 2013-05-16

. 20
19. The set of parts according to any one of claims 1 to 18 wherein

the male threaded fastener is separate from a hole in the plate so as to be passed
through the hole with the shear pegs already in place in the array of holes.

20. The set of parts according to any one of claims 1 to 19 wherein
the shear pegs are tapered at the ends for insertion into the array of holes.

21. The set of parts according to any one of claims 1 to 20 wherein
the plates are arranged to be mounted on the inner surface of the panels with the
shear pegs facing outwardly.

22. The set of parts according to any one of claims 1 to 21 wherein
the panels are arranged for connection with one peripheral ring of panels mounted
on a lower ring of panels to form a stacked wall of panels with the overlapped
sections of said one ring being staggered relative to those of the lower ring.

23. The set of parts according to any one of claims 1 to 22 wherein

the shear pegs are attached to the plate by shoulder members formed on the peg in

front of and behind the plate to clamp the plate therebetween.
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