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(57) A seal for a joint or gap between 
edges of adjacent wall sections (e.g. of 
concrete) of a liquid-containing vessel, 
such as a nuclear reactor cooling 
pond, comprises a sheet metal strip 
24 having longitudinally-extending 
edge parts, secured to the respective 
vessel-section edges 17, 18, and a 
central part which is longitudinally 
corrugated to provide sufficient 
flexibility to accomodate slight relative 
movements between the vessel-
section edges (e.g. due to thermal 
expansions). The edges of the sheet 
metal of the strip are turned in-so that 
the edge parts of the strip are formed 

as generally U-section channels. 
These accommodate longitudinally 
extending securing bars 34 which are 
bolted to the vessel wall sections by 
bolts which pass through the bars, 
through the free-edged wall of the 
channel section and through a 
longitudinally extending resilient seal 
pad 32 compressed between that wall 
of the channel section and the vessel 
wall section to which it is secured. The 
other wall of the channel section 
(integral with the corrugated central 
part of the strip) has access windows 
through which the bolts are inserted 
and tightened, the windows being 
then closed off in liquid-tight manner 
by welding closure caps 36 over them. 

The drawings originally filed 
were informal and the print 
here reproduced is taken from a 
later filed formal copy. 
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SPECIFICATION 
Flexible seals 

This invention relates to the provision of sealing 
means for effecting a substantially liquid-tight seal 

5 between mutually adjacent sections of a multi-
section containment structure. 

If a vat or other liquid-containing vessel is of 
substantial size, it may be expedient to construct it 
from a plurality of separately-made sections, of 

10 concrete, for example, between which, in the 
completed vessel, there will be joints which it is 
required to ensure shall be leakproof. It may also 
be necessary to allow, at such joints, for the 
possibility of some degree of relative movement 

15 between mutually adjacent sections in order to 
accommodate, for example, thermal expansions 
and contractions. 

It is an object of the present invention to 
provide a form of sealing means suitable for 

20 applying to the joints between mutually adjacent 
sections of such a vessel to provide an effectively 
liquid-tight seal at such joints while permitting 
some relative movement between sections; and a 
further object of the invention is to provide a 

25 vessel with joints which are sealed by such sealing 
means. 

According to the invention a joint between two 
mutually adjacent sections of a vessel is covered 
by elongate sealing means extending lengthwise 

30 of the joint, the sealing means comprising a sheet 
metal element, having a corrugated central portion 
and two channel-form edge portions each formed 
as a generally U-section channel with mutually 
opposed walls of which one is integral with the 

35 corrugated central portion and the other has a free 
edge, two strip-form resilient pads each extending 
lengthwise of the joint and disposed between the 
free-edged wall of a respective one of the sheet 
metal edge portions and a respective one of the 

40 vessel sections, securing bars located in the 
channel-form edge portions of the sheet metal 
element, and securing means penetrating the free-
edged walls ofthe edge portions and the resilient 
pads, through registering apertures therein, to 

45 engage the respective vessel sections and secure 
the securing bars thereto with the free-edged 
walls of the edge portions and the resilient pads 
pinched between the securing bars and the vessel 
sections. 

50 Preferably, those walls of the edge portions 
which are integral with the corrugated central 
section are formed with access apertures in 
register with those in the free-edged walls, and 
the securing means are bolts inserted through 

55 apertures in both walls ofthe edge portion and 
through the securing bars therebetween and 
through the associated resilient pad and secured 
in the respective vessel sections, the bolts having 
heads which will not pass through the apertures in 

60 the securing bars, and the access apertures (which 
may or may not be large enough for the bolt heads 
to pass through them) being provided with closure 
means by which they are closed off after insertion 
of the bolts. These closure means may be caps or 

65 domes shaped to accommodate the heads of the 
inserted bolts and welded peripherally to the wall 
surfaces surrounding the access apertures. 

Conveniently, the sheet metal element of the 
elongate sealing means may be built up in situ 

70 from shorter lengths, welded end to end, the 
securing bars within each such shorter length 
being then slightly shorter so as to leave space for 
insertion of a short connecting bar in endwise 
abutment between the spaced-apart ends of two 

75 securing bars and spanning the welded joint 
between two lengths of the sheet metal element. 

An embodiment of sealing means according to 
the invention, and of a vessel provided with such 
sealing means, is described below with reference 

80 to the accompanying drawings, in which: — 
Figure 1 is part of a diagrammatic plan view of 

a sectionally-constructed vessel constituting a 
nuclear power station multi-bay cooling pond for 
temporary storage of used nuclear fuel; 

85 Figure 2 is a vertical sectional view, on the line 
II—II of Figure 1 and on a larger scale, of one bay 
of the vessel shown in Figure 1, showing sealing 
means according to the invention; 

Figure 3 is an elevation, on a still larger scale, of 
90 a part of the sealing means shown in Figure 2; 

Figure 4 is a sectional view taken on the line 
IV—IV of Figure 3; 

Figure 5 is a scrap side view illustrating the 
making of a welded joint of the sealing means 

95 shown in Figures 2 to 4; 
Figure 6 shows a connecting bar of the sealing 

means; 
Figure 7 is an elevation of one upper end of the 

sealing means shown in Figures 3 and 4, showing 
100 vent pipes thereof; 

Figure 8 is a plan view of the sealing means 
upper end shown in Figure 7; 

Figure 9 is a comparable plan view of another 
upper end, without vent pipes, of the sealing 

105 means; 
Figure 10 is a section taken on the line X—X of 

Figure 2, on a larger scale; 
Figure 11 is a section on the line XI—XI of 

Figure 10; and 
110 Figure 12 is a section on the line XII—XII of 

Figure 10. 
As shown in partial plan view in Figure 1 a 

cooling pond structure for temporary storage of 
used nuclear fuel at a nuclear power station is 

115 constituted by a sectionally-constructed concrete 
vessel 11 which provides two bays 12 and 13 
separated from one another by a central wall 14 
which is disposed midway between opposite outer 
walls 15 and 16. Between an end section 17 of 

120 the vessel and an adjacent section 18 thereof is a 
joint 19 which may be caulked but at which it is 
required to provide reliable sealing means in both 
the bays 12 and 13 while yet allowing the 
possibility of some degree of relative movement 

125 between the mutually adjacent sections 17 and 
18. Similar sealing means are provided for both 
bays, as described below with reference to the bay 
13 which is the bay shown on Figure 2 from which 
it can be seen that in each bay the sealing means, 
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indicated generally by the reference 20, extends 
effectively continuously down the central wall 14, 
across a floor 21 of the bay, and up the outer wall 
15 or 16 respectively. Each bay has mounted on 

5 its floor 21 two pairs of parallel rails 22 on which 
roll or stand wheeled carrier bogies or skips (not 
shown) loaded with the fuel which is to be stored, 
and the sealing means 20 is arranged to pass 
continuously under these rails as will also be 

10 described. 
As is most easily appreciated from Figures 3 

and 4, the sealing means 20 comprises an 
elongate strip 23 of sheet metal (for example, 16 
S.W.G. stainless steel) extending along the joint 

15 19 (which may, as shown in Figure 4, be caulked 
with any suitable caulking material 19') and 
having a central portion formed with corrugations 
24 and channel-form edge portions each having a 
pair of mutually opposed walls 25 and 26 

20 connected by an integral web 27, the channel wall 
25 being integral with the corrugated central 
portion of the strip 23 and the channel wall 26 
having a free intumed edge. The two channel-form 
edge portions of the strip 23 are secured, on 

25 opposite sides of the joint 19, each to a respective 
one of the vessel sections (17 and 18 in Figure 4) 
between which the joint 19 occurs. To that end, 
the opposed walls 25 and 26 of each channel are 
formed with pairs of holes 28 and 29 in register 

30 with one another to receive fixing bolts 30. The 
bolts 30 also extend through holes 31 in a strip-
form resilient pad 32 (suitably of Neoprene or 
Linatex rubber) interposed between the channel 
wall 26 and the surface of the vessel section 17 or 

35 18 and through holes 33 in a securing bar 34 
inserted into the channel formed by the walls 25 
and 26 and the web 27. 

Along each edge of the sealing strip 23 the 
bolts may be spaced at, say, nine-inch intervals, 

40 the spacings of the pairs of holes 28 and 29 and of 
the holes 31 and 33 in the pad 32 and securing 
bar 34 being all equal and the vessel sections 17 
and 18 being drilled or otherwise provided with 
holes 35 spaced as required to receive the bolts 

45 30. If the vessel sections are of concrete, as in the 
illustrated embodiment of the invention and as will 
often be the case, the holes 35 will usually be 
blind bores and the bolts 30 will be of an 
appropriate type such as expanding masonry bolts 

50 of known composite kind including expanding 
sockets 3OA. The holes 28 in the channel walls 25 
may, as shown, be too small for the heads of the 
bolts 30 to pass through, or they may be larger so 
that the bolt heads bear directly on the securing 

55 bars 34 as the bolts are tightened. In either case, 
the bolts 30 are tightened to pinch each channel 
wall 26 and its associated resilient pad 32 
between the respective securing bar 34 and the 
surface of the respective section of the vessel. The 

60 securing bars 34 provide the necessary rigidity to 
ensure adequate pinching pressure at 
intermediate positions between adjacent bolts, 
and the resilient pads 32 accommodate any small 
surface irregularities. Thus there is provided 

65 between each edge of the sealing strip 23 and a 

respective one of the vessel sections a liquid-tight 
seal. In order to ensure that this seal is not 
impaired or destroyed by the presence of the holes 
28 under or surrounding the heads of the bolts 30, 

70 the bolt heads, after the final tightening of the 
bolts, are covered by closure caps 36 which are 
mounted on the channel walls 25 by means of 
peripheral welds 37 which ensure a liquid-tight 
seal between the closure cap and the channel wall 

75 to which it is welded. 
The bays of the vessel 11 may be of 

considerable depth, say some twenty feet from 
the floor 21 to the surface level 38 of water with 
which they may normally be filled, and it may be 

80 convenient to provide the sealing strip 23 in 
separate lengths which are joined in situ, as for 
example at joints 39 in Figure 2 and Figure 3. At 
joints 39, the strip-form resilient pads 32 are 
continuous but the ends of two separate lengths 

85 of strip 23 are butt-welded together by welding 
40 as shown in the central part of Figure 3. As 
shown in Figure 5, a packing strip 41 is preferably 
temporarily inserted behind the abutting ends of 
the two strip lengths 23 (while these are still only 

90 loosely located relative to the sections of the 
vessel 11) in order to protect the pads 32 while 
welding at the joint 39 is in progress. As shown in 
Figure 3, the abutting ends of the strips 23 are 
formed with cut-outs 42 in their wall parts 25, so 

95 that each pair of adjacent cut-outs forms a 
window 43 giving access to the abutting ends of 
the channel walls 26 so that the weld 40 can be 
extended continuously across not only the 
corrugations 24 and the webs 27 but also the 

100 channel walls 26, right out to their free edges 44 
(except for a hole 29 formed from two registering 
semi-circular cut-outs at the abutting edges. In 
order to leave access by means of the windows 43 
for completion of the welds 40, the securing bars 

105 34 of the strips 23 stop short of the abutting ends 
of the strips, suitably at the centres of the next 
pairs of holes 28,29, and a connecting bar 45 
(omitted from the right-hand side of Figure 3) is 
slipped into place between the spaced-apart ends 

110 of the bars 34 after the weld 40 has been 
completed and the packing strip 41 removed. 
Each connecting bar 45 (see Figure 6) has a 
central aperture 33 to receive a bolt 30 which 
then passes through the respective aperture 29 on 

115 the line of the weld 40. Also after completion of 
the weld 40, each access window 43 is blocked 
off by welding in a cover plate 46 apertured to 
give clearance for the head of the bolt 30 fitted on 
the line of weld 40, the aperture in the plate 46 

120 being covered and sealed, like the holes 28 of the 
strips 23, by a welded-on closure cap 36. 

At the upper ends of the walls of the vessel 11, 
the sealing strip 23 extends to a sufficient height 
above the intended water surface level 38. At 

125 each of its upper ends, as illustrated in Figures 7 
to 9, it is formed with an upper channel-form 
portion, bridging across between the two opposite 
channel-form edge portions, which includes a 
front wall portion 47 whose opposite ends are 

130 integral with the two walls 25 at opposite edges 
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of the strip 23, a web 48 integral with the upper 
edge of the wall portion 47 and, at its ends, with 
the webs 27 of the strip edges, and (not shown) a 
rear wall portion integral at its upper edge with the 

5 web 48 and at its ends with the respective 
channel walls 26. Within this upper channel-form 
portion is a stiffening bar (not shown) 
corresponding to the securing bars 34, and 
between the rear wall portion and the sections 17 

10 and 18 of the vessel 11 is a resilient pad 32' 
bridging across between the upper ends ofthe 
two pads 32. The wall portion 47 has welded-on 
closure caps 36 sealing holes (not shown) which 
give access and clearance to the heads of bolts 

15 (not shown) which pass through holes in the ends 
of the stiffening bar and registering holes in the 
rear wall ofthe upper channel-form portion and in 
the pad 32' and into bores in the vessel sections 
17 and 18, and which hold the upper channel-

20 form portion of the strip 23 in position. The holes 
through which these bolts pass are made of a 
generous clearance fit with respect to the shafts of 
the bolts passing through them, in order to 
accommodate some degree of relative movement 

25 between the vessel sections 17 and 18. At its 
lower edge, the wall portion 47 is integral with a 
shaped fillet 49 to the front edge of which the 
upper edge of the corrugations 24 is sealed by 
welding 50. 

30 As shown at A in Figure 2, and in Figures 7 and 
8, the seal on the wall 16 of the vessel 11 is 
provided at its upper end with vent pipes 51. 
These vent pipes, closed off by removable closure 
plugs 52, project through apertures in the sealing 

35 strip fillet 49, a peripheral seal being provided by 
welding 53. If desired, one or both of these vent 
pipes may extend down to the floor 21 of the 
vessel, to enable any leakage to be monitored and 
any necessary pumping out to be effected. 

40 Alternatively, or additionally, one ofthe pipes 51 
may be connected to any convenient means for 
applying a static pressure head, of air or other 
suitable fluid, of sufficient magnitude to balance 
any leakage head, thus eliminating any leakage 

45 and offering an alternative to pumping out any 
leakage. As shown at B in Figure 2, and in Figure 
9, the other upper end of the sealing means, on 
the wall 14 of the vessel 11, is without vent pipes 
and the fillet 49 there is plain. 

50 The part of the sealing means which extends 
across the floor of each bay of the vessel 11 is like 
that on the walls, except for minor modification to 
enable it to transmit support for the rails 22 where 
it passes under them, as will now be described 

55 with reference to Figures 10 to 12. 
As best shown in Figures 10 and 12, the heads 

of the bolts 30 are of modified form comprising a 
cylindrical boss 54 with flats 55 at its upper end to 
enable the bolts to be tightened and with a 

60 threaded extension 56 to receive a nut 57. Each of 
the associated caps 36 is apertured to allow the 
boss 54 to project therethrough, and after 
tightening of the bolt the cap 36 is sealed to the 
boss 54 by means of a peripheral weld 58. 

65 The lower edges of two adjoining sections of a 

rail 22 (spaced apart corresponding to the gap 19 
between vessel sections 17 and 18) are cut away 
at 59 to provide clearance for the corrugations 24 
of the sealing strip, and each has welded to it a 

70 transverse supporting plate 60 in whose ends are 
holes 61 which pass over the extensions 56 ofthe 
bolts 30 and are secured on their bosses 54 by 
fitting and tightening the nuts 57. Thus the bolts 
30 not only secure the sealing strip 23 in place but 

75 also, through their modified heads in the form of 
bosses 54, transmit supporting forces from the 
floor to the ends of the sections of the rails 22 
where these extend over the sealing strip. 

CLAIMS 
80 1 • A vessel composed of separate sections, 

wherein a joint between two mutually adjacent 
sections of the vessel is covered by elongate 
sealing means extending lengthwise of the joint, 
the sealing means comprising a sheet metal 

85 element, having a corrugated central portion and 
two channel-form edge portions each formed as a 
generally U-section channel with mutually 
opposed walls of which one is integral with the 
corrugated central portion and the other had a free 

90 edge, two strip-form resilient pads each extending 
lengthwise of the joint and disposed between the 
free-edged wall of a respective one of the sheet 
metal edge portions and a respective one of the 
vessel sections, securing bars located in the 

95 channel-form edge portions of the sheet metal 
element, and securing means penetrating the free-
edged walls ofthe edge portions and the resilient 
pads, through registering apertures therein, to 
engage the respective vessel sections and secure 

100 the securing bars thereto with the free-edged 
walls of the edge portions and the resilient pads 
pinched between the securing bars and the vessel 
sections. 

2. A vessel as claimed in Claim 1, wherein 
105 those walls of the edge portions of the sheet metal 

element which are integral with the corrugated 
central section thereof are formed with access 
apertures in register with the apertures in the free-
edged walls, and the securing means are bolts 

110 inserted through apertures in both walls ofthe 
edge portion and through the securing bars 
therebetween and through the associated resilient 
pad and secured in the respective vessel sections, 
the bolts having heads which will not pass through 

115 the apertures in the securing bars, and the access 
apertures being closed off by means of closure 
means sealingly fitted after insertion of the bolts. 

3. A vessel as claimed in Claim 2, wherein the 
access apertures are large enough to allow the 

120 bolt heads to pass through them and to engage 
the securing bars. 

4. A vessel as claimed in Claim 2 or Claim 3, 
wherein at least some ofthe said closure means 
are caps or domes shaped and positioned to 

125 accommodate and cover the heads of the inserted 
bolts, each cap or dome being peripherally in 
contact, around the respective bolt head and 
access aperture, with the adjacent surface of the 
sheet metal element and being welded and 
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thereby sealed thereto. 
5. A vessel as claimed in Claim 2 or Claim 3, 

wherein at least some of the securing bolts also 
serve as mountings for mounting vessel fittings, 

5 and the corresponding closure means surround 
the heads of such bolts and are annularly welded 
and thereby sealed to such bolt heads and to the 
adjacent surface of the sheet metal element. 

6. A vessel as claimed in any of the preceding 
10 claims, wherein the said sheet metal element is 

composed of a plurality of component lengths 
positioned end to end and made integral with and 
sealed to one another by welding in situ, each 
component length of the sheet metal element 

15 having, at the ends of those walls of its channel-
form edge portions which are integral with its 
corrugated central portion, cut-outs which give 
access for welding the opposed ends of its free-
edge walls, there being also provided cover plates 

20 welded on subsequently and sealingly closing the 
said cut-outs. 

7. A vessel as claimed in claim 6, wherein each 
component length of the said sheet metal element 
is provided with securing bars which stop short of 

25 its ends and are thereby spaced endwise from the 
securing bars of the next such component length. 

and wherein there are further provided, after 
welding together of the component lengths, 
connecting bars interposed between spaced-apart 

30 ends of the securing bars and similarly secured to 
the respective vessel sections. 

8. A vessel as claimed in any of the preceding 
claims and upwardly open, wherein the joint 
extends across a base of the vessel and up two 

35 side walls thereof and the elongate sealing means 
has two ends, each at or near an upper end of a 
respective one of the side wails. 

9. A vessel as claimed in Claim 8, wherein the 
elongate sealing means is sealed off at its said two 

40 ends. 
10. A vessel as claimed in Claim 9, wherein the 

elongate sealing means is provided at one of its 
sealed off ends with a pipe serving as a vent pipe 
or for monitoring or pumping out any liquid 

45 leaking past the sealing means or for applying a 
head of fluid pressure. 

11. A vessel composed of separate sections 
and having a joint between mutually adjacent 
sections covered by elongate sealing means, 

50 extending lengthwise of the joint, substantially as 
described herein with reference to the 
accompanying drawings. 
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