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Abstract/Summary:

This engmeenng note shows the calculations for the posts used to support the upper
CCM pole pleces and the lifting fixture needed to lower the upper CCM coil to the
bottom pole piece. :
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Equipment to Lower CCM coil
April 27, 2006
Jim Kilmer

A proposal to remove the CCM from the New Muon Lab is being pursued now
with the rigging now out for bid. In order for the contractor to be able to
remove the top magnet iron pieces it is neccessary to lower the upper coil
from it's present position hanging from the upper iron to set on the lower pole
piece. A fixture has been designed to lower the coil. Additionally once the
coil is removed the upper pole pieces will have to be supported by posts.
Those pole pieces are hung from the top iron by large studs that go through
the upper iron pieces into the pole pieces. Pictures attached at the end of this
document show the magnet top with the stud nuts and the bottom where the
studs are in the bottom pole piece. Drawing 9204.000-ME-435797 shows

the plan view layout of the fixture and support posts in relation to the magnet
coil and pole piece. '

First look at the posts. Old drawings from eariler work on the magnet showed
a post made out of structural square tubing 10" by 10" by 1/2" wall. The
drawing number is 2753.700-MD-156431. We will use the material we have
in our stock which is the same size or heavier. The distance from pole to pole
is 50 1/4". The dfawing shows posts 49 1/4" allowing for shimming to exact
height required. Now look at the sizing of the posts using the Manual of Steel
Construction, by the AISC, 9th edition.

Use four columns, two of which are 10" by 10" and two of which are 10" by 14
all with 1/2" wall. Find the load.

Pt := 129000-1b-2 Pt is the total load on the four columns
Pt
4
Po = 6.45x 10*1b

Po = Po is load on a single column

To be conservative assume that K = 2 for the ends of these short columns anc
Klis 5 ft*2 or 10 ft. In looking at the AISC manual page 3-40 for 10" by 10" by
1/2" tubing at KI = 10 feet the allowable load indicated is 459 Kips. Since
each post only has to support 64.5 Kips these columns are OK. The 14" by
10" columns can support even more at 562 Kips.



Next look at stresses in the lifting fixture. The coil weighs about 14,000 Ibs. |
is carried in four spots on the two main I-beams. See drawings attached.For
each beam use case 10from page 2-299 of the AISC code. It is for a simple
beam with two equal concentrated loads that are unsymetrically placed.

P := 3500-1b / Weight of 1/4 of the coil
1:=228-in length of main beams

a = 46-in left side distance to load
b := 78-in right side distance to load

Rl = (?)-(l —a+b) Left Reaction load

R2 = (?)-(1 —b+a) Right Reaction load

R1 = 3991 x 10°1b
R2 = 3.009x 10°1b

Ml :=Rl-a M2 :=R2'b

M1 = 1.836 x 10°Ib-in M2 = 2347x 10°Ib-in

Use the larger M2 to calculate the beam required. Also use Fb = 0.33*Fy. Because thisis a’
lifting fixture B30.20 requires that a maximum stress of 1/3 of yield is allowable.

' Ib
Fb = 0.33-36000--——2-
in

S:=—-1YIz
Fb

S =19.755 in3 Required Section Modulus of the beam
Note that any of the W8 beams will be able to supply this section modulus as follows:

W8 by 28 24.3 cubic inches

W8 by 31 27.5 cubic inches

W8 by 35 31.2 cubic inches \

We have enough W8 beams in stock to make this frame.



Procedure to lower the CCM Upper Coil
April 27, 2006
Jim Kilmer

This procedure is needed to lower the upper coil to release it from the top iron of the
CCM. ltis not possible to take any of the CCM iron apart until the top coil has been
lowered because the top coil is bolted to the upper iron pieces. Additionally the top pole
pieces are bolted to the top iron by large tension bolts. The top pole pieces must also be
supported to take the magnet apart. An engineering note has been written for the posts to
support the pole pieces and the fixture needed to lower the coil. Drawing number
9204.000-ME-435797 shows the positioning of the fixture in the bore.

1.

2.

Naw

Put the coil fixture inside the magnet bore in the location indicated on the
drawing.

Using a forklift with fork extensions place the posts inside the bore at the
locations indicated on the drawing. Be careful to keep the forklift away from the
pit grating.

Shim from the top of the posts to the bottom of the pole piece as tightly as
possible.

Using the two building cranes raise the fixture until it contacts the bottom of the
coil. Make sure it hits the coil in the correct positions.

Remove the screws and clamp bars holding the coil to the upper magnet iron.
Lower the fixture until the cross beams are sitting on the bottom pole piece.
Leave the fixture and coil in that position until all of the top iron is removed.
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HAZARD ANALYSIS

Work Plan Title: _Lower CCM coil . Date: __4/27/06

Prepared By: ___Jim Kilmer,
Reviewed By:(optional)
Approved By:

Supervisor/Task Manager

Description of work: This task is to lower the upper CCM coil from the top
iron pieces. To do this job requires a special lifting fixture and special posts to
support the pole pieces. The fixture is positioned correctly, raised to the coil
and held by the cranes. Then the coil holding bars are removed and the coil is
lowered until it rests on the lower magnet pole piece.

Personal Protective Equipment: (Check protective equipment required for the
job.)

x Safety glasses 0 Side shields 0 Chemical splash goggles

0 Hearing Protection x Hard Hats

o 3.0 Braising goggles o Impact

goggles _

0 Face shield o0 Rubber

apron

x Leather gloves 0 Hot/Cold thermal protective
gloves

o Chemical resistant gloves (specify type): o Respirators

o Other required PPE (specify): o Fall protection equipment

(specify):

Equipment required for the job: (List the tools needed to perform the job.)
Both NML cranes, forklift with fork extensions, hand tools




Work Plan History Information: (List any lessons learned accidents from this
job, tips from previous jobs)

In this task making sure that the coil load is maintained stable while on the
fixture is very important.




HAZARD ANALYSIS

Step | Description Hazards Precautions / Safety
Procedures

1 Install the coil fixture Rigging heavy | Use trained operators. Use
inside the magnet bore in loads properly rated lifting
the location indicated on equipment. Keep un-involved
the drawings. people out of the work area.

Do not walk under the load.
Watch for pinch points when
handling the fixture.

2 Using a forklift with fork Forklift Use trained forklift operators.
extensions place the posts | accidents Be careful to keep the forklift
inside the bore at the back from the pit surrounding
locations indicated on the the magnet. Watch out for
drawing. pinch points while setting the

posts. Do not over exert
when moving the posts
around. Let the machine do
the work.

3 | Shim from the top of the Poor footing Maintain a stable footing while
posts to the bottom of the doing this step. Use ladders
pole pieces. properly or set up scaffolding

: as required.

4 Using the two building Lifting heavy Communication between the
cranes raise the fixture loads two crane operators is critical.
until it contacts the bottom Have spotters looking at other
of the coil. parts of the area to look for

interferences.

5 Remove the screws and Back strains Do not over-reach. Use
clamp bars holding the coil proper wrenches. Do not over-
to the upper magnet iron. exert on pulling the wrenches.

Slips and falls | Make sure footing is good
before pulling on the
wrenches. Watch out for over-
reaching. Use ladders or
scaffolding as required.

6 Lower the fixture and coil Load falling Make sure the coil is stable as

until the cross beams are
sitting on the bottom pole
piece.

the move is started.
Communicate between crane
operators so the fixture comes




down evenly.

10

(Use additional pages as needed.)



My supervisor has reviewed this hazard analysis with me and I understand the
hazards and required precautionary actions. I will follow the requirements of
this hazard analysis or notify my supervisor if I am unable to do so. I
understand that there are Environmental, Safety and Health Professionals on
staff if I need further assistance or clarification.

Name (please print) Signature Date




The following drawings are part of Lifting Fixture 158 but are not
available electronically.

9204.200-ME-435797
9204.200-ME-435799

9204.200-ME-435706

Please refer to Lifting Fixture Binder # 8 for copies of these drawings.
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