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Attached is a copy of FHWA Technical Advisory T 5040.4 dated August 23, 1978. This ad-
visory warans against employing tie plates for connecting cantilevered £loorbeam brackets
to main longitudinal girders. This practice can lead to fatigue cracking.

A sketch depicting the detail referred to in the techmnical advisory is atrtached. This
affice has long recognized the potential problems with this dztail and does not permit
it in new designs. However, since there are structures in New York State in which the
tie place connectiom has been used, the following actions are necessary:

NSPECTION P?ERSONNEL, when encountering a bridge with cantilever £loorbeam brackets,

aust investigate to determine if tie plates similar to those shown in the sketch are
used. If so, the tie plates and the flanges to which they are attached shall be care-~
fully inspected for fatigue cracks. Cracks, if present, should be Zound adjacent to
points of restraint, such as rivets, bolts or welds which connect the tie plate to the
flang=a. Particular attention should be given to tack welds which may be found on riveted
or boltad joincs.

Any indication of cracks, or the presence of tack welds, shall be reported directly to
the Structures Design and Comstruction Subdivision so that prompt corrective actiocn may
be iaitiacad.

DESIGN PERSONNEL, when prepariag renabilitation plans for structures with cantilever
floorbeam hrackats, must look for the detail described in the Techmical Advisory and
shown in the sketch. The existence of tie plates (continuity plates), whether or not
there are signs of cracking, shall be brought to the attention of the Metals Engineering
Unit in the Structures Design and Construction Subdivision. Consulting Enginesrs and
Regional designers shall report the existence of the detail and cracks, if any, discovered
during inspection to the Plan Review Unit, who will then inform the Metals Engineering
Unit. It is suggestad that a special memo be written on the subject to assurs that the
information in the inspection report is not overlooked. Structures Subdivision design-
ers shall inform the Yetals Zngineering Unit directly. Afraer reviewing the situation,
the Metrals Zngineering Unit will maka suggestions as to corrective work to be includad
in the plans.
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Design Details - Tie Plate Connections T 5040.4
August 23, 1978

Par. 1. Purpose
2. Background -
3. Discussion
4, Recommendations

1. PURPOSE. To alert perscnnel of Federal Highway
Administration and State highway agencies of a detail area
to be avoided in new designs for structural steel bridges,
and to peint out the neged for examination of this detail
in bridge inspectilons.
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BACKGROUND. Some bridges in Pennsylvania have experienced
Fatigue cracking of the top tie plate of floor beam brackets
which are cantilevered from the main longitudinal girders.
Research by Lehigh University has defined and evaluated the
nature of this distress under Fritz Engineering Labporatery
Report 386.4 and a digest of the results is contained in

the Transportation Research Board Record 607, page 56.
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3. DISCUSSION

a. The tie plate for the floor beam bracket is normally
bolted or riveted to both the £floor beam bracket and

the interior floor beam to transmit the moment capaci

3 o
g of the bracket back to the floor beam. In the instance
:
3

s
of distress, this tie-plate has also been bolted or
riveted to the top flange of the longitudinal girder.

b. Due to the cumulative effect of the compression stress
in the top flange of the longitudinal girder, a shert-
ening of this flange occurs. This shortening is neot
shared by the exterior stringers which rest on the top

3 flange of the floor beam bracket and, as a result, 2

longitudinal displacement occurs in the and of the

floor beam bracket relative to the part of the tie
plate which is riveted or bolted to the longitudinal
girder.
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This relative displacement sets up inplane bending
stresses of a repetitive nature under live load
which are sufficient to fatigue the tie plate to
the point of fracture,

This problem is not in evidence in situations where
the stringers frame into the floor beam bracket and
the flange of the brackst is in contact with the
bottom of the congrets slab.

4. RECOMMENDATIONS

a.

Designs on future projects which utilize this type
of detail should avoid bolting the tie piate tc¢ the
longitudinal girder.

Existing structures which have this detail should be
carefully examined for evidence of cracking and the
need for repairs. It is recommended that the holts
or rivets which connect the tie plate to the longi-
tudinal girder be removed, and that the holes be
protected against corrosion through use of smaller
bolts and suitable washers or plates.
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