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Description
(Technical Field)

[0001] The present invention relates to a method of reforming U-shaped steel sheet piles for use in civil engineering
and building construction, and particularly to a method of reforming U-shaped steel sheet piles having an arm portion
between a flange and a joint.

(Background Art)

[0002] Steel sheet piles are shaped by hot rolling and are cut to a predetermined length. While the cooling is taking
place, warping or bending occurs in the longitudinal direction due to formation of internal stresses.

[0003] "Warping" means a large curve or edge curve in the direction perpendicular to the sheet pile wall 2 of a U-
shaped steel sheet pile as illustrated by symbol "C" in Figure 1, and "bending" means a large curve or edge curve in
the direction parallel to the sheet pile wall 2 of a U-shaped steel sheet pile as illustrated by symbol "B" in Figure 2.
According to JIS A 5528, the tolerance for bending of U-shaped steel sheet piles is defined as being smaller than the
length X 0.12% for steel sheet piles having a length of 10 m or less, and as being smaller than (length - 10 m) X 0.10%
+ 12 mm for steel sheet piles having a length over 10 m. The tolerance for warping of U-shaped steel sheet piles is
defined as being smaller than the length X 0.25% for steel sheet piles having a length of 10 m or less, and as being
smaller than (length - 10 m) X 0.20% + 25 mm for steel sheet piles having a length over 10 m.

[0004] Correction of these malformations is usually carried out using a roller straightener. However, since a straight-
ener has, for example, four upper rollers and three lower rollers positioned in a zigzag arrangement, a satisfactory
level of correction cannot be achieved for the front and rear ends of a pile. Especially, it is rather difficult to reform the
bending and warping at the front and rear ends of a pile with a roller straightener, and it is general to reform the bending
and warping at the front and rear ends with a press reformer after correction with a roller reformer.

[0005] Figure 3illustrates correction of bending with a press reformer for a U-shaped steel sheet pile 1 to be reformed.
In the illustrated case, a press rod (not shown) is provided to apply a pressing force in the direction shown by an arrow
through a jig 5. On the opposite sides of the pile 1, jigs 6, 8 which support outer surface 4 of the flange of the U-shaped
steel sheet pile 1 are provided to restrict movement of the pile.

[0006] However, in the case of a U-shaped steel sheet pile which possesses high rigidity against bending in the
longitudinal direction, as shown in Figure 4a and Figure 4b, respectively, correction of bending cannot be achieved
even if the outer surface 4 on the one side (see Figure 3) is pressed, but deformation of a sectional shape occurs such
that the width of the pile to be reformed is narrowed from the standard width W, to the width W, shown by dashed
lines. Furthermore, there occurs the problem that recesses D shown in Figure 4b are formed on the flange portions.
These problems frequently occur when correction of bending is carried out for U-shaped steel piles having an arm
portion between a flange and a joint.

[0007] There have been some proposals for correction of warping of U-shaped steel sheet piles. Japanese Patent
Application Laid-Open Specification No. 61-63316, for example, discloses a roller straightener comprising a pair of
upper and lower rollers having a correcting section with which a web portion and flange portions of U-shaped steel
sheet piles are grasped. The roller straightener comprises a joint restricting section provided next to both sides of the
correcting section of the upper roller, which restricts the joint portion of the U-shaped steel sheet pile. Japanese Patent
Application Laid-Open Specification No. 55-70418 proposes a similar arrangement.

[0008] As shown in Figure 5, for example, straightening rollers 10 of U-shaped steel sheet piles are designed such
that a web 12, flanges 14, and joints 16 are respectively restricted on their outer surfaces by a straightening roller 10a,
10b, and a roller 18, each separated from each other, so as to achieve correction by repeating bending in longitudinal
and transverse directions, and such that the width of a pile can be adjusted by rollers 18 which restrict the outer surfaces
of the joint 16. As mentioned before, since correction is performed while restricting the web and flanges, malformation
can be corrected without deformation of the sectional shape.

[0009] However, as shown in Figure 6, for U-shaped steel sheet piles having an arm 19 between a joint 16 and flange
14, the angle between the flange and the joint differs from a target one for a final product.

[0010] DE-A-332 562 discloses an apparatus for bending shaped steel, as bulb iron. To prevent buckling of the web
of bulb iron during bending the apparatus has a lower and an upper clamping jaw which press against the web. In
addition, the upper clamping jaw presses against the inner side of the flange and the outer side of the bulb of the bulb
iron.

(Disclosure of the Invention)

[0011] A primary object of the present invention is to provide a new straightening method and a jig therefor, which



10

15

20

25

30

35

40

45

50

55

EP 0 795 364 B1

can solve disadvantages of conventional methods and jigs for correcting bending in the longitudinal direction for U-
shaped steel sheet piles.

[0012] A more definite object of the present invention is to provide a correcting method and a jig therefor, which can
efficiently correct bending of U-shaped steel sheet piles, especially steel sheet piles having high stiffness in bending
in the longitudinal direction, such as U-shaped steel sheet piles having an arm portion between flanges and a joint
(claw).

[0013] A secondary object of the present invention is to provide a roller straightening method, which can achieve
correction of warping without deformation of a sectional shape for U-shaped steel sheet piles having an arm portion.
[0014] Theinventors completed the presentinvention based on the findings that in order to thoroughly correct bending
of sheet piles having a high stiffness in bending in the longitudinal direction, it is effective to apply pressing force to
the outer surface of one of the flanges as well as to apply pressing force to the inner surface of the other flange in the
same direction.

[0015] Furthermore, the inventors studied the problem that the angle between a flange and a joint differs from that
of the final product when warping is corrected using rollers for U-shaped steel sheet piles having an arm portion. The
inventors completed the present invention based on the finding that it is not enough to merely restrict the full surfaces
of the web and flanges, but that the correction of such an arm portion can be achieved precisely by means of restricting
not only the web and flange, but also an arm portion with their full surfaces, and preferably by using a roller straightener
having integrated upper and lower rollers.

[0016] Thus, the present invention is a method of straightening U-shaped steel sheet piles to correct bending in the
longitudinal direction, the bending having been formed during hot rolling, characterized in that a pressing force is
applied to the outer surface of one of the flanges of the U-shaped steel sheet piles, and simultaneously a pressing
force is applied to the inner surface of the other flange.

[0017] Inanother aspect, the presentinvention is a correcting jig assembly for U-shaped steel sheet piles, comprising
a first jig member having a surface to be pressed against the outer surface of one of the flanges of U-shaped steel
sheet pile to be corrected, together with a second jig member which is connected to the first jig member, and which
has a surface to be pressed against the inner surface of the other flange of the U-shaped steel sheet pile to be corrected.
[0018] In a preferred embodiment of the present invention, a fitting portion may be provided in a connecting portion
between the first jig member and the second jig member so as to make it possible to connect and disconnect the
second jig member having a surface to be pressed against the inner surface of a flange with the first jig member having
a surface to be pressed against the outer surface of the other flange.

[0019] In another preferred embodiment, an adjusting mechanism may be provided in a connecting portion between
the first jig member and the second jig member, which is able to adjust a relative position in the widthwise direction of
the second jig member having a surface to be pressed against the inner surface of a flange with respect to the first jig
member having a surface to be pressed against the outer surface of the other flange.

[0020] In still another aspect, the present invention is a method of correcting malformation of U-shaped steel sheet
piles comprising a web portion, flange portions, and joint portions, and an arm portion between the flange portion and
the joint portion, characterized by using a roller straightener by which not only the web and flange portions, but also
the arm portion are restricted from the lower and upper sides thereof, and preferably by using a roller straightener
having integrated upper and lower rollers.

[0021] Ina preferred embodiment of the presentinvention, when the arm portion between the flange and joint portions
is restricted, a straightening roller may be used to restrict the arm portion from the lower and upper side of the arm
portion at an angle different from that required for a final product.

[0022] Thus, according to the roller straightening method of the present invention, straightening rollers which can
achieve correction of malformation of U-shaped steel sheet piles by repeating bending in transverse and longitudinal
directions comprises rollers restricting the upper side of the pile and rollers restricting the lower side of the pile, the
upper and lower rollers being positioned in a zigzag arrangement.

(Brief Description of Drawings)

[0023] Figure 1 is a diagrammatic illustration of warping of steel sheet piles.

[0024] Figure 2 is a diagrammatic illustration of bending of steel sheet piles.

[0025] Figure 3 is a schematic view showing press correcting of bending of steel sheet piles.

[0026] Figure 4a illustrates a way of reducing the width of steel sheet piles by press straightening, and Figure 4b
illustrates formation of local recesses in the surface of a flange.

[0027] Figure 5 is an illustration of conventional roller straightening for U-shaped steel sheet piles.

[0028] Figure 6 is an illustration of conventional roller straightening for U-shaped steel sheet piles having an arm
portion.

[0029] Figure 7 is an illustration of press correcting according to the present invention.
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[0030] Figure 8 is an illustration of an example of a jig assembly for press correcting in accordance with the present
invention.

[0031] Figure 9 is an illustration of another example of a jig assembly for press correcting in accordance with the
present invention.

[0032] Figure 10 is an illustration of an arrangement of correcting rollers and a U-shaped steel sheet having arms
in accordance with the present invention.

[0033] Figures 11a and 11b are illustrations of upper and lower straightening rollers, respectively, for U-shaped steel
sheet piles having arms in accordance with the present invention.

[0034] Figure 12 is an illustration of a section of a U-shaped steel sheet pile while correction is carried out with an
upper roller.

[0035] Figure 13 is an illustration of a section of a U-shaped steel sheet pile while correction is carried out with a
lower roller.

[0036] Figure 14 is a graph showing variation of an angle between an arm and a flange with respect to the longitudinal
distance.

[0037] Figure 15 is a graph showing variation of width with respect to the longitudinal distance.

[0038] Figure 16 is a graph showing variation of an angle between an arm and a flange with respect to the longitudinal
distance.

[0039] Figure 17 is a graph showing variation of width with respect to the longitudinal distance.

(Best Mode for Carrying Out the Invention)

[0040] According to the correcting method of the present invention, the pressing force shown by an arrow in Figure
7 is applied to the outer surface 22 of a flange 21 of a U-shaped steel sheet pile 20 to be corrected, and simultaneously
a pressing force is applied to the inner surface 23 of the other flange 21 to push itin the same direction. Thus, a pressing
force is applied to both flanges 21, 21 uniformly, and there is no narrowing in width or no local deformations such as
recesses on the flanges 21, 21.

[0041] The strength of the pressing force applied to the outer surface 22 of one flange 21 may be equal to or larger
than that applied to the inner surface 23 of the other flange 21 to some extent. Preferably, it is desirable that the same
strength of pressing force be applied to both the inner and outer surfaces in order to avoid occurrence of changes in
width of the product piles and local deformations on the flanges.

[0042] In this respect, according to conventional methods, as shown in Figure 3, since a pressing force is applied to
only the outer surface of one of the flanges of a U-shaped steel sheet pile 1, there will occur local deformations such
as recesses on the flange to which the pressing force has been applied, as shown in Figure 4b.

[0043] Figure 8 illustrates an example of a jig assembly which can be used in the correcting method of the present
invention. The jig assembly comprises a first jig member 24 which comes in contact with and is pressed against the
outer surface 22 of a flange 21 of U-shaped steel sheet pile 20 to be corrected, and a second jig member 25 which
straddles over the one flange 21 and comes in contact with the inner surface 23 of the other flange 21. The first jig
member 24 will be referred to as jig A, and the second jig member 25 will be referred to as jig B hereunder.

[0044] In Figure 8, jig A and jig B are suitably connected by a connecting section 26. In the embodiment shown in
Figure 8, jigs A and B are suitably fitted and are fixed by a bolt 28 screwed through a screw hole 27 which is provided
on the side of jig B. Any type of connection of the jigs, i.e., integrated types, fitting type, pin and pin hole type, etc. may
be employed. The above-mentioned fitting + screw type is preferred, since itis the most simple and reliable among them.
[0045] Since the jigs are arranged as mentioned above, in the case shown in Figure 8, a pressing force is applied
to a connecting site 29 provided on jig A through a press ram head in the direction shown by arrows.

[0046] In the illustrated embodiment, for easy handling, jig A and jig B are designed such that they are removable
in the connecting section. Alternatively, they may have a one-piece structure.

[0047] In still another embodiment, instead of employing an arrangement in which jig A and jig B are fixed in the
connection section, the two jigs may be loosely fitted together so that it is possible to adjust their relative positions.
According to such an arrangement of the jigs, it is possible to suitably divide a pressing force into two parts based on
a fluctuation in dimensions of sheet piles to be corrected, i.e., variation in width, which are simultaneously applied to
an outer surface of one flange and to an inner surface of the other flange, so that it is possible to perform correction
of bending efficiently without occurrence of local deformations of the sheet piles to be corrected.

[0048] Suchanarrangementcan be achieved, as shown in Figure 9, by employing a so-called sliding type connecting
section 26 by which the relative position between jig A 24 and jig B 25 can slightly be adjusted as shown by an arrow,
and their position can be fixed by a screw-type fixing mechanism (not shown), for example.

[0049] In order to correct bending of U-shaped steel sheet piles in either of the before-mentioned ways of pressing
correction according to the present invention, as shown in Figure 8, when a U-shaped steel sheet pile 20 comes to a
predetermined position after being transferred by a conveying roller R, the pile is fixed in its position by a jig assembly
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including jig A and jig B, and then a pressing force is applied in the direction shown by arrows. Fixing points by the jigs
are provided, as shown in Figure 3, with one on a pressing side and two on a supporting side for the U-shaped steel
sheet pile 20. Since correcting procedures can be performed in the same manner as in conventional methods, a further
explanation of the correcting procedures will be omitted.

[0050] Although Figure 8 illustrates a steel sheet pile having an arm portion between a joint (claw) and a flange, the
method of the present invention may be applied to a usual U-shaped steel sheet pile (without an arm portion), with
modifications of the shape of jigs to some extent in conformity with the shape of a final product, resulting in the same
effect as in the case of a pile with an arm. Furthermore, in the illustrated example, the sheet pile to be corrected is
positioned in the form of an upright U, but it may be positioned in the form of a downward U. In the latter case, the top
and bottom of the jig members may be reversed in conformity with the reversed shape of the sheet pile to be corrected.
[0051] Next, rolling correction of warping of U-shaped steel sheet piles will be explained.

[0052] Figure 10 is an illustration of an arrangement of straightening rollers for U-shaped steel sheet piles having
arms, as an example of a straightening roller of the present invention. In the drawings, a U-shaped steel sheet pile
comprising a web 30, flanges 32, an arm 34, and joints 35 is restricted by upper rollers 36, 36, and lower rollers 38,
38 together with outer rollers 40 with respect to the web and flanges as well as the arms. In the illustrated embodiment,
the upper and lower straightening rollers 36, 38 each have a one-piece construction so as to enable the web 30 and
flanges 32 to be restricted with the same rollers.

[0053] When the angle between an arm 34 and a flange 32 before correction is different from that of a final product,
each roller 36, 38 is provided with a tapered portion which restricts the arm 34, and correction by repeated bending
can be carried out to correct the angle to be the same as that of the final product.

[0054] Figures 11a and 11b schematically show an example of such straightening rollers of the present invention.
Compared with the case shown in Figure 10, it is noted that the rollers 36, 38 are provided with a tapered portion having
an angle o.

[0055] In both cases, straightening rollers are used to restrict not only a web and flanges but also arms from above
and below. Especially, in the case shown in Figures 11a and 11b, when an arm portion between flange and joint portions
is restricted, straightening rollers are employed to restrict the arm from above and below at an angle different from that
of the product.

[0056] Itis to be noted that in the illustration the upper and lower rollers 36, 38 are shown as being positioned such
that the roller axes are aligned in the same vertical plane, but in fact they are arranged in a zigzag pattern.

[0057] A method by which the roller straightening can be achieved efficiently by restricting the arm portion as de-
scribed above will next be described.

[0058] Straightening by repeated bending is performed with the upper and lower rollers positioned in a zigzag form
and contacting the pile at three points. An example will be described in which a correcting force is applied from the
upper roller and the force is received by the lower rollers. In this case, as shown in Figure 12, if the arm 34 is not
restricted, the angle between the arm 34 and the flange 32 decreases. Namely, the arm is deformed in such a way
that an upstand angle 6 of the arm 34 increases upwardly. In the drawing, the arm 34 is deformed in the direction shown
by arrows. In contrast, if the arm 34 is restricted from above as well as from below in accordance with the present
invention, the section of the U-shaped steel sheet pile can be maintained without occurrence of deformation.

[0059] In addition, when a correcting force is applied by the lower roller and the force is received by the upper rollers,
as shown in Figure 13, if the arm 34 is not restricted, the angle between the arm 34 and the flange 36 increases.
Namely, the arm is deformed in such a way that an upstand angle 6 of the arm 34 increases downwardly. In the drawing,
the arm 34 is deformed in the direction shown by arrows. In contrast, if the arm 34 is restricted in accordance with the
present invention, the section of the U-shaped steel sheet pile can be maintained without occurrence of deformation.
[0060] Thus, according to the present invention, since arm portions together with web and flange portions are re-
stricted, and preferably the web and flange portions are restricted by the same rollers from above and below, it is
possible to achieve straightening without damage to the cross-sectional shape of a final product, as illustrated in Figures
12 and 13. Especially, when all portions other than the joint portions are restricted by the roller grooves, it is possible
to efficiently correct not only warping in a vertical direction but also slight bending in a longitudinal direction.

[0061] According to the present invention, therefore, even for U-shaped steel sheet piles having arm portions and
exhibiting high stiffness against bending and warping, compared with U-shaped piles without arms, it is easy to remove
slight bending in a longitudinal direction as well as warping in a vertical direction by means of pressing correction or
rolling correction and the arm portion can be maintained at a desired angle.

Examples

[0062] Effects of the present invention will be explained in detail with reference to the following working examples.
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(Example 1)

[0063] Results of pressing correction of the present invention will be shown for U-shaped steel sheet piles having
an arm portion between joint and flange portions.

[0064] The dimensions of sheet piles to be reformed are shown in Table 1. Pressing correction was carried out using
a press machine comprising an oil hydraulic cylinder of the horizontal type. The distance between jigs on the receiving
side (corresponding to the distance between jigs 6, 8 in Figure 3) was 1.2 m.

[0065] In order to remove bending in the longitudinal direction over the full length of the sheet pile to be reformed,
pressing correction was carried out intermittently, while the sheet pile was transferred in the longitudinal direction in
increments of 1.2 m after each pressing correction. A jig assembly used in the pressing correction of the present
invention comprised jig A and jig B as shown in Figure 8. For comparison, a conventional method in which only jig A
was employed was carried out to remove bending in the longitudinal direction.

[0066] Table 2 shows bending in the longitudinal direction remaining in the final product after correction by the present
invention method and the conventional method. As is apparent from the results shown in Table 2, bending was markedly
reduced after correction in accordance with the present invention. In contrast, according to the conventional method,
bending remained substantially unchanged even after correction, and instead, malformations such as fluctuations in
width and local deformations in the flange surface were found in final products.

Table 1
Width 640 mm
Arm 90 mm
Height 200 mm
Length 15, 000 mm
Specification | SY295 (JIS)
Note : Number of piles :
20
Table 2
Invention Conventional
Before Correction | Average Bending 20 mm 18 mm
Standard Deviation (c) | 2.1 mm 1.8 mm

Other quality

No particular problems

No particular problems

After Correction

Average Bending

7 mm

16 mm

Standard Deviation (o)

0.4 mm

2.0 mm

Other quality

No particular problems

Many malformations

(Example 2)

[0067]

flange portions. The results thereof will be detailed as follows.

[0068]

Example 1 was repeated.
[0069]

Pressing correction was carried out for a usual U-shaped steel sheet pile having no arm between joint and

Dimensions of sheet piles to be corrected are shown in Table 3. In this example, pressing correction according
to the present invention was carried out in order to remove bending in the longitudinal direction at both ends (about
1.2 m from the edge for each end) remaining after the preceding roller straightening. Regarding other procedures,

Table 4 shows bending in the longitudinal direction remaining in the final product after correction by the present
invention method and the conventional method. As is apparent from the results shown in Table 4, bending at the edges
was markedly reduced after correction in accordance with the present invention, and bending could be corrected in a

short time. Thus, according to the present invention, correction of bending can be achieved efficiently.

Table 3

Width

550 mm
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Table 3 (continued)
Height 250 mm
Length 12, 000 mm
Specification SY390 (JIS)

Note : Number of piles : 20

Table 4
Invention Conventional
Before Correction | Average Bending 3 mm 2 mm
Standard Deviation () | 0.5 mm 0.4 mm

Other quality

No particular problems

No particular problems

After Correction

Average Bending

0.5 mm

1.0 mm

Standard Deviation (o)

0.1 mm

0.4 mm

Other quality

No particular problems

No particular problems

Correctiong Time

5 mins/piece

10 mins/piece

(Example 3)

[0070] Inthis example, roller correction according to the present invention was applied to U-shaped steel sheet piles
having an arm between joint and flange portions.
[0071] The dimensions of sheet piles to be reformed are shown in Table 5.

Table 5

Width 640 mm

90 mm
10mm/15.3 m
15.300 mm

SY295 (JIS)
Note : Number of piles : 20

Arm

Warping
Length

Specification

[0072] For comparison, conventional straightening rollers were used to restrict only a web and flanges separately,
as shown in Figure 6. According to the present invention, however, a web and flanges were simultaneously restricted
by the same rollers, i.e., by one-piece rollers, as shown in Figure 10, and an arm was also restricted by the same lower
and upper rollers. The section of the pile after correction of bending was examined for the conventional method and
the present invention method.

[0073] When straightening rollers of the present invention were used, warping in the longitudinal direction was com-
pletely removed, and the sectional shape of the arm and the width remained substantially unchanged.

[0074] When a web, flanges, and an arm were separately restricted by different upper rollers in accordance with an
embodiment of the present invention, since it is impossible to restrict a border area between the web and the flange
as well as a border area between the flange and the arm with rollers, correction of warping with such separate rollers
was not adequate.

[0075] Figure 14 shows variation of the angle between a flange and an arm with respect to longitudinal distance,
and Figure 15 shows variation of width with respect to longitudinal distance.

[0076] Figure 14 is a graph obtained by plotting variation (A6, degree) of an angle (6) of an arm before and after
correction with respect to longitudinal distance (L) of a U-shaped steel sheet pile. As is apparent from the graph, in
the case of the present invention indicated by the symbol @, variation was substantially constant regardless of the
longitudinal distance. In contrast, in the conventional case indicated by the symbol O, the arm was bent downwardly.
Depending on the amount of reduction or a reduction pattern during correction, the arm was bent upwardly or down-
wardly in conventional methods (O ), but the tendency of deformation was the same as in this case.
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[0077] Figure 15 is a graph obtained by plotting variation (AW;) in width (W) before and after correction with respect
to longitudinal distance (L) of a U-shaped steel sheet pile. In the drawings, examples of the present invention are
indicated by the symbol @, and examples of the conventional method are indicated by the symbol O . In the case of
the present invention, there was substantially no variation.

[0078] Thus, according to the present invention, compared with the conventional method, the angle between flange
portions and arm portion as well as the width remained unchanged, with good results.

(Example 4)

[0079] In this example, in the same manner as in Example 3, the straightening rollers shown in Figure 10, and
straightening rollers having tapered portions shown in Figure 11 (taper angle is 3°) were used to determine whether
differences were found with respect to sectional shape after correction of bending.

[0080] In either case, warping in the longitudinal direction was successfully removed.

[0081] Figure 16 shows variation (A6) of the angle (6) of an arm before and after correction with respect to longitudinal
distance (L), and Figure 17 shows variation (AW, of the width (W) before and after correction with respect to longi-
tudinal distance (Lg). In the drawings, the symbol@ indicates the case in which a tapered portion was not provided,
and the symbol "+" indicates the case in which rollers with tapered portions were employed. Depending on the amount
of reduction or a reduction pattern during correction, the arm was bent upwardly or downwardly in the case in which
the tapered portion was not provided (# ), but the tendency of deformation was the same as in this case.

[0082] It is noted from these results shown therein that provision of a tapered portion has an effect to reduce the
variation both of an angle of arm and of width.

(Industrial Applicability)

[0083] As is apparent from the above working examples, employing pressing correction and correction jigs of the
present invention, it is possible to achieve correction of U-shaped steel sheet piles efficiently in a short time, and
particularly, it is possible to achieve pressing correction effectively without occurrence of malformation even for steel
sheet piles having a sectional shape with a high stiffness in bending in the longitudinal direction, such as U-shaped
steel sheet piles having an arm portion. Thus, the present invention has a marked effectiveness from an industrial
viewpoint.

[0084] Furthermore, correcting rollers of the present invention can be used to achieve roller correction of U-shaped
steel sheet piles having an arm portion without changes in the sectional shape of the pile, i.e., the width size and the
angle between arm and flange portions.

Claims

1. A method of straightening U-shaped steel sheet piles (20) to correct in the longitudinal direction, the bending having
been formed during hot rolling, characterized in that a pressing force is applied to an outer surface (22) of one
of the flanges (21) of the U-shaped steel sheet piles (20), and simultaneously a pressing force is applied to an
inner surface (23) of the other flange (21).

2. A correcting jig assembly for U-shaped steel sheet piles, characterized by comprising a first jig member (24)
having a surface to be pressed against an outer surface (22) of one of the flanges (21) of a U-shaped steel sheet
pile (20), together with a second jig member (25) which is connected to the first jig member (24), and which has
a surface to be pressed against an inner surface (23) of the other flange of the U-shaped steel sheet pile.

3. A correcting jig assembly for U-shaped steel sheet piles as set forth in claim 2, characterized in that a fitting
section is provided in a connecting portion (26) between the first jig member (24) and the second jig member (25)
so as to make it possible to connect and disconnect the second jig member (25) having a surface to be pressed
against the inner surface (23) of a flange (21) to and from the first jig member (24) having a surface to be pressed
against the outer surface (22) of the other flange (21).

4. A correcting jig assembly for U-shaped steel sheet piles as set forth in claim 2 or 3, characterized in that an
adjusting mechanism is provided in a connecting portion (26) between the first jig member (24) and the second
jig member (25), the adjusting mechanism being able to adjust a relative position in the widthwise direction of the
second jig member (25) having a surface to be pressed against the inner surface (23) of a flange (21) with respect
to the first jig member (24) having a surface to be pressed against the outer surface (22) of the other flange (21).
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1.

Verfahren zum Richten U-férmiger Spundwandstahlbohlen (20) zur Korrektur in Langsrichtung, wobei die Biegung
wahrend des Warmwalzens gebildet worden ist, dadurch gekennzeichnet, dass eine Druckkraft an einer Auflen-
flache (22) einer der Flansche (21) der U-formigen Spundwandstahlbohlen (20) aufgebracht wird und gleichzeitig
eine Druckkraft auf eine Innenflache (23) des anderen Flansches (21) aufgebracht wird.

Korrekturlehreaufbau fir U-formige Spundwandstahlbohlen, dadurch gekennzeichnet, dass er ein erstes Leh-
reelement (24) aufweist, das eine Flache besitzt, welche gegen die AuRenflache (22) eines der Flansche (21) der
U-férmigen Spundwandstahlbohle (20) gedriickt wird, zusammen mit einem zweiten Lehreelement (25), welches
mitdem ersten Lehreelement (24) verbunden ist und welches eine Oberflache aufweist, die gegen eine Innenflache
(23) des anderen Flansches der U-férmigen Spundwandstahlbohle pressbar ist.

Korrekturlehreaufbau fur U-férmige Spundwandstahlbohlen nach Anspruch 2, dadurch gekennzeichnet, dass
ein Anschlussabschnitt in einem Verbindungsabschnitt (26) zwischen dem ersten Lehreelement (24) und dem
zweiten Lehreelement (25) vorgesehen ist, um es zu ermdglichen, das zweite Lehreelement (25), das eine Ober-
flache aufweist, die gegen die Innenflache (23) des Flansches (21) gepresst wird, mit dem ersten Lehreelement
(24) zu verbinden oder davon zu I6sen, welches eine Flache aufweist, die gegen die AuRenflache (22) des anderen
Flansches (21) gepresst wird.

Korrekturlehreaufbau fir U-férmige Spundwandstahlbohlen nach Anspruch 2 oder 3, dadurch gekennzeichnet,
dass ein Anpassungsmechanismus in einem Verbindungsabschnitt (26) zwischen dem ersten Lehreelement (24)
und dem zweiten Lehreelement (25) vorgesehen ist, wobei der Anpassungsmechanismus in der Lage ist, eine
relative Position in Richtung der Breite des zweiten Lehreelements (25) einzustellen, welches eine Flache aufweist,
die gegen die Innenflache (23) eines Flansches (21) gepresst wird, in Bezug auf das erste Lehreelement (24),
welches eine Flache aufweist, die gegen die AulRenflache (22) des anderen Flansches (21) gepresst wird.

Revendications

Procédé pour renforcer des palplanches métalliques en forme de U (20) a corriger suivant la direction longitudinale,
la courbure ayant été formée par laminage a chaud, caractérisé en ce qu'une force de pression est appliquée
sur une surface externe (22) de I'un des rebords (21) des palplanches métalliques en forme de U (20) et simulta-
nément une force de pression est appliquée sur une surface interne (23) de I'autre rebord (21).

Assemblage de gabarit de correction pour des palplanches métalliques en forme de U, caractérisé en ce qu'il
comprend une premiére piéce de gabarit (24) ayant une surface a presser contre une surface externe (22) de I'un
des rebords (21) d'une palplanche métallique en forme de U (20) conjointement avec une seconde piéce de gabarit
(25) qui est raccordée a la premiére piece de gabarit (24) et qui a une surface a presser contre une surface interne
(23) de l'autre rebord de la palplanche métallique en forme de U.

Assemblage de gabarit de correction pour des palplanches métalliques en forme de U selon la revendication 2,
caractérisé en ce qu'une section d'adaptation est prévue dans une partie de raccordement (26) entre la premiére
piece de gabarit (24) et la seconde piéce de gabarit (25) de fagon a ce qu'il soit possible de raccorder et séparer
la seconde piéce de gabarit (25) ayant une surface a presser contre la surface interne (23) d'un rebord (21) a et
de la premiére piéce de gabarit (24)ayant une surface a presser contre la surface externe (22) de I'autre rebord (21).

Assemblage de gabarit de correction pour des palplanches métalliques en forme de U selon la revendication 2 ou
3, caractérisé en ce qu'un mécanisme de réglage est prévu dans une partie de raccordement (26) entre la pre-
miére piéce de gabarit (24) et la seconde piéce de gabarit (25), le mécanisme de réglage étant en mesure de
régler une position relative dans le sens de la largeur de la seconde piéce de gabarit (25) ayant une surface a
presser contre la surface interne (23) d'un rebord (21) par rapport a la premiéere piéce de gabarit (24) ayant une
surface a presser contre la surface externe (22) de I'autre rebord (21).
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Fig. 11(a)
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