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Use for Curved Girders fabricated from ASTM Designation:  A 709, Grade 50, maximum.

Add to SSP 55‑500 when required.  Add just prior to the Measurement and Payment Paras in SSP 55-500.

Paras 1 thru 13, Discuss requirements with the Office of Structure Design regarding conformance to AASHTO Design Specifications for heating curving limits.  Para 1 edit.

CURVED GIRDERS

Flanges for curved girders shall be cut approximately to the radii shown on the plans, except where heat-curving is permitted.

2

Cold bending to achieve curvature for curved girders shall not be used.

3*.  Insert structure name as applicable.

Heat-curving of girders for the ____________________________________________ may be used subject to the requirements in this section.

4

Girders may be curved by either continuous or V‑type heating.

5

For the continuous method, a strip along the edge of the top and bottom flange shall be heated simultaneously.  The strip shall be of sufficient width and temperature to obtain the required curvature.

6

For V‑type heating, the top and bottom flanges shall be heated in truncated triangular or wedge-shaped areas having their bases along the flange edge and spaced at regular intervals along each flange.  The spacing and temperature shall be as required to obtain the required curvature, and heating shall progress along the top and bottom flange at approximately the same rate.  For V‑type heating, the apex of the truncated triangular area applied to the inside flange surface shall terminate just before the juncture of the web and the flange is reached.  Heat shall not be applied directly to the web.  When the radius of curvature is 300 m {1,000 feet} or more, the apex of the truncated triangular heating pattern applied to the outside flange surface shall extend to the juncture of the flange and web.  When the radius of curvature is less than 300 m {1,000 feet}, the apex of the truncated triangular heating pattern applied to the outside flange surface shall extend past the web for a distance equal to 1/8 of the flange width or 75 mm {3 inches}, whichever is less.  The truncated triangular pattern shall have an included angle of approximately 15 to 30 degrees, but the base of the triangle shall not exceed 250 mm {10 inches}.  Variations in the patterns prescribed above may be made with the approval of the Engineer.

7

For both types of heating, the flange edges to be heated are those that will be on the inside of the horizontal curve after cooling.  Heating both inside and outside flange surfaces concurrently shall be performed when the flange thickness is 30 mm {1 1/4 inches} or greater.

8

The heat-curving operation shall be conducted in such a manner that the temperature of the steel does not exceed 620°C {1,148º F} as measured by temperature indicating crayons or other suitable means.  The girder shall not be artificially cooled until after naturally cooling to 315°C {599º F}.  Methods of artificial cooling shall be subject to the approval of the Engineer.

9

The girder may be heat-curved with the web in either a vertical or a horizontal position.  When curved with the web in the vertical position, the girder shall be braced or supported in such a manner that the tendency of the girder to deflect laterally during the heat-curving process will not cause the girder to overturn.

10

When curved with the web in the horizontal position, the girder shall be supported near its end and at intermediate points, if required, to obtain a uniform curvature.  The bending stress in the flanges due to the mass of the girder shall not exceed the allowable design stress.  When the girder is positioned horizontally for heating, intermediate safety catch blocks shall be maintained at the midlength of the girder within 50 mm {2 inches} of the flanges at all times during the heating process to guard against a sudden sag due to plastic flange buckling.

11

The girder shall be heat-curved prior to cleaning and painting.  The heat-curving operation may be conducted either before or after all the required welding of transverse intermediate stiffeners is completed.  However, unless provisions are made for girder shrinkage, connection plates and bearing stiffeners shall be located and attached after heat-curving.  If longitudinal stiffeners are required, they shall be heat-curved or torch-cut separately and then welded to the curved girder.

12

Girders shall be cambered before heat-curving.  Girder webs shall be cut to the prescribed camber with suitable allowance for shrinkage due to cutting, welding and heat-curving.

13

Horizontal curvature and vertical camber shall be measured for final acceptance after all welding and heating operations are completed and the flanges have cooled to a uniform temperature.  Horizontal curvature shall be checked with the girder in the vertical position by measuring offsets from a string line or wire attached to both flanges or by using other suitable means.

14.  Discuss field erection requirements with the Office of Structure Design, particularly for structures with short radius, long spans, skewed curved spans, and other special conditions.

In addition to the provisions in Section 55‑3.16, "Assembly," of the Standard Specifications, curved girders shall be shop assembled in pairs in an upright position supported in a similar manner and at the same points that will be used during field erection.  Sufficient lateral and sway bracing shall be connected to ensure stability of the girders before establishing the geometry of field connections.

