End Cap Calorimeter

Inner Hadronic Module Installation
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October 11, 1990



The Inner Hadronic (I.H.) Module is the central module of the
End Calorimeters. (E.C.) It is cylindrical in shape, 67" long x 68"
diameter, and weighs approximately 32 tons. The LH. is installed in
the E.C. after the lower halves of the Outer Hadronic (O.H.) and
Middle Hadronic (M.H.) have been installed.

The LH. presents a need for special handling due to its weight
(32 tons) vs. the clean room crane capacity (30 tons). Since the clean
room crane can not handle the LH., all lifts must be made with the 50
ton building crane. In order to do this, part of the clean room roof
must be removed to access the appropriate area.

With this restraint in mind, the following design was
developed. Basically, an 'A’ Frame gantry will be built. The gantry
will consist of two tripods and a connecting beam. The tripods are
positioned at each end of the E.C. (North - South) with additional
space between the South tripod and the E.C. assembly. This space is
required for I.LH. The connecting beam is threaded through the E.C.
and fastened to the tripods with bolts.

The LH. is brought into the clean room with a transfer cart (not
included in this design, currently in use at I.B.4) and the building
crane. The LLH. will be positioned as close to the gantry as practical
(East - West). A lifting frame will be attached to the transfer cart
and the LH. assembly will be raised to the gantry beam. The LH. will
be suspended from the gantry beam using link plates. The roof
panel will now be closed and the installation of the L.H. into the E.C.
will begin.

The E.C. assembly will be moved south until it encompasses the
L.H., then the E.C. assembly including the transporter will be raised,
using the transporter jacking system until the E.C. makes contact
with the LH. module and the L.H. load is transferred from the gantry
to the E.C. assembly. When this is done, the link plates will be
removed and the E.C. assembly with L.H. will be lowered to the floor.
The E.C. assembly will be moved back to its original location and the
gantry will then be disassembled and removed.

Attached to this note are appropriate engineering calculations
and a Finite Element Analysis report developed by Kay Weber of the
Accelerator Mechanical Support Group.
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IH Installation Fixture

The fixture used to hold the IH module while the EC Calorimeter is pulled
over it consists of two tripod frames with a double wide flange between
them. The two tripods have legs made of 6" Schedule 40 pipe, these legs
are tied together with 2" Schedule 40 pipe. 0One of the legs sits on and is
attached to a box made of 3/4" plates.

The fixture was analyzed using ANSYS. The element used was a 3-D beam
(STIF4). Equivalent properties were figured for the double wide flange.
The legs of the tripods were constrained in the Y direction (vertical).
The box at the bottom of the tripod leg was not used in this analysis, the
leg was constrained at the point of attachment to the box. The cross beam
was loaded at two points representing the IH load.

The reaction force at the point where the tripod leg attaches to the box
was then used in an analysis of the box itself. The box was modeled using
plate elements (STIF63). The bottom of the box was constrained in the Y
(vertical) direction. The top of the box was loaded in roughly a circular
area to represent the pipe attachment area. The reaction force from the
previous analysis was divided among these nodes.

The results from both analyses are tabulated below.

BEAM_ANALYSIS

STRESS LOCATION

702 psi axial 2" pipe - tie piece

-3342 psi axial Tripod leg over box

287 psi bending (szz) Tripod leg below tie
-136 psi bending (szz) Tripod leg

7451 psi bending (syy) Cross beam

-519 psi bending (syy) 2" pipe - tie piece

DEFLECTION LOCATION

-.2157 Top beam 0 168"



PLATE ANALYSIS

STRESS INTENSITY LOCATION

12253 psi (bottom) Bottom of vertical plate (under load) -
12253 psi (middle) Bottom of vertical plate (under load)
12493 psi (top) Top of vertical plate (under load)
DEFLECTION LOCATION

.0078" Center of top plate
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