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MINOS NEAR DETECTOR POSITIONING FIXTURE
LOAD TEST

Prepared by Ingrid Fang
Revision 3.0
January 22, 2002

Introduction

The near detector positioning fixture is designed to lift an 8000 pound

load with a single pick up point. The fixture weight is 3500 pounds. The load test
plate is made of the scrapped near detector steel plate and 10 additional triangular
or rectangular steel plates to obtain 125% lifted load. The load test plate weighs

10000 pounds.
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The purpose of this load test is to verify that the positioning fixture is able to lift the
steel and scintillator plane from the near strongback in a vertical orientation.

The positioning fixture connects to the transport cart at four places, In its intended
use, the scintillator side of the plane assembly connects to the positioning fixture
while the steel side of the plane assembly connects to the strongback. For the load

test, the test plate will replace the plane assembly.

First, the test plate that is attached to the strongback will be lifted over the two
upper ear supports of the positioning fixture. Then, this assembly will be lowered to
couple with the two bottom lips on the positioning fixture. After initial engagement,
two bolts at the back of the ear support will be tightened to pull the plane and
strongback assembly from its 2.2-degree backward tilt angle to a true vertical
position. At this point, the strongback will be removed from the plane assembly.



Two clamping devices and two support lips are designed to securely hold the plane to
the positioning fixture. Further, Two safety belts will be routed through the coil hole
and around the positioning fixture to prevent the steel and scintillator plane from
sliding off the positioning fixture.

The following personnel will be required to perform this load test. They are:

1. Responsible Engineer/ Provides technical guidance during the load test.

2. Lift Coordinator/ Stationed on the floor. Coordinates efforts and provides
instructions during the lift to other personnel. This person supervises the lift.

3. Crane Operator/ Stationed on the floor. Operates the crane under the direction
of the Lift Coordinator.

4. Guideline Operators/ stationed on both sides of the positioning fixture the floor.

They keep both the strongback and the positioning fixture straight while lifting
the load.

Load Test
(1). Prerequisites

A. The transport cart and positioning fixture assembly preparation
procedures

1. Park the transport cart and make sure that all brakes on the casters are
locked.

2. Check the torque on the hoist ring of the positioning fixture and make sure
that it is 800 ft-Ibs.

3, Install a safety rope on each side of the positioning fixture.

4, Attach the building cranme with scale to the hoist ring of the positioning
fixture.

5, Lift the positioning fixture from horizontal to vertical position.



10.

11.

Place the positioning fixture onto the transport cart by resting the alignment
angles on the top rail of the transport cart.

Install a total of four 1-1/8” bolts with washers in the connection plates
between the positioning fixture and the transport cart.

Torque all the 1-1/8” blots to 200 ft-lbs.

Inspect the positioning fixture and make sure that it is secured to the
transport cart. The scale should read zero pounds.

Remove the building crane with scale from the positioning fixture.

Extend the two top ear support brackets on the positioning fixture to 6 inches
by turning the bolts in the back of the ear support counterclockwise.

B. The load test plate and strongback assembly preparation procedures

A

6.

7.

Set the Near Strongback Fixture on the floor.
Check torque at all bolted connections on the strongback.

Check the lifting plate location on the strongback and make sure that this
plate is in the extreme highest vertical position.

Check the torque at swivel hoist ring and make sure that it is 800 ft-lbs.

Set the load test plate on the top of the strongback. Slide the bottom of the
load test plate to fit under the two supporting lips until the lower edge of the
test plate touches the two roller pivot brackets and two supporting Jips. Use

shim plates as required.

Install two clamping devices on top of the load test plate. Torque attached
bolts to 150 ft-lbs.

Install safety rope on both sides of the lifting lugs of the strongback.
Install two Hilman roller attachments. Torque attached bolts to 70 ft-Lbs.

Attach the crane with crane scale to the swivel hoist ring to the strongback.



(2). Lifting Procedure

6.

10.

11.

Sweep the floor to remove any debris in the path of the Hilman rollers.

Lift the load test plate and strongback assembly with the building crane and
the scale.

Control the load test plate and strongback assembly rotation with two safety
ropes if necessary.

Continue to raise the load test plate and strongback assembly until the load
test plate and strongback assembly passes over the top two ear supports of
the positioning fixture.

Adjust the position of the load test plate and strongback assembly and make
sure the load test plate and strongback assembly is aligned with the bottom
lips on the positioning fixture.

Lower the crane vertically until the load test plate and strongback assembly
slides over the top two ear supports of the positioning fixture. Continue to
Jlower the crane until the load test plate couples with the positioning fixture at
the bottom two lips. Please make sure the load test plate and strongback
assembly never rest on the front plates of the bottom two lips.

After initial engagement, tighten the two bolts at the back of the ear supports
on the positioning fixture to pull the load test plate and strongback assembly
from its 2.2-degree backward tilt angle to a true vertical position, Torque
these bolts to 100 fi-lbs.

Inspect the load test plate and make sure that it is secured to the positioning
fixture, The scale should read just about 5400Ibs, which is the weight of the
strongback.

Loosen the 1-1/8” bolts of the clamping devices on both sides of the
strongback while the crane holds the weight of the strongback. The short
helical compression spring will release the clamping plate to clear the load
test plate. Please keep hands and feet clear of the clamping plate while
loosening the bolts.

Lower the strongback fixture about 2 inches to disengage the plane assembly
off the two bottom supporting lips on the strongback.

Inspect the strongback and make sure that it is no longer coupled to the plane
assembly.



12.

13.

14.

15.

16.

17.
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22.

24.

Move the strongback away from the load test plate.

Place the top and bottom support wedges inside of the coil hole of the load
test plate.

Install two safety straps between the plane assembly and the positioning
fixture as shown in the drawing 9213.300-ME-397468. These straps will be
routed through the coil hole and around the positioning fixture to prevent the
plane assembly from sliding off the positioning fixture.

Inspect the ratchet assembly on the safety straps and make sure that the 3-
inch wide polyester webbing is tightened.

Connect the crane with the scale to the hoist ring on the top plate of the
positioning fixture.

Remove a total of four 1-1/8 inch bolts and washers from the connections
between the transport cart and the positioning fixture.

. Inspect the positioning fixture to make sure that it is no longer coupled to the

th
transport cart. The scale should read about 13800 pounds, which is the
weight of the load test plate and positioning fixture.
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. Lift the positioning fixture with the load test plate attached off the transport

cart.

& ) 248 g

. Control the load test plate and the positioning fixture rotation with the two

ropes if necessary.

o048

. Carefully hold the positioning fixture with the load test plate in this position

for 15 minutes, Check the positioning fixture for any unusual deflections or
component failure during this time period.

After the time is up, get the responsible engineer’s permission fo begin
lowering the positioning fixture with the load test plate.

. Place the positioning fixture with the load test plate in front of the transport

cart.

Align the connection plates of the positioning fixture to the connection plates
of the transpert cart by resting the alignment angles of the positioning fixture
on the top rail of the transport cart.



95, Install a total of four 1-1/8" bolts with washers in the connections. Torque
these bolts to 200 ft-lbs.

26. Inspect the positioning fixture and make sure that it is secured to the
transport cart. The scale should read about 10000 pounds, which is the

weight of the load test plate.
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Remove the two safety straps between the load test plate and the positioning
fixture.

28, Remove the top and bottom support wedges inside of the coil hole of the load
test plate.

29, Bring the strongback up near to the load test plane wsing previous procedure.

30. Slowly move the strongback into contact with the plane. Do not bang into the
plane.

31. After the bottom of the strongback contacts the plane. Slowly move the
trolley until the strongback is flat on the load test plate surface.

32. Slowly lower the strongback vertically wntil the two supporting lips pass the
bottom of the plane.

33, Slowly raise the strongback vertically until the load test plate fits under the
two supporting lips. Do not bang into the lips of the positioning fixture.

34. Continue to raise the strongback with the crane until the plane touches the
two roller pivot brackets and two supporting lips.

35, Install two clamping devices on top of the plane and torque attached bolts to
150 ft-1bs.

36. Inspect the strongback and make sure all clamps are engaged.

37. Loosen the two bolts at the back of the ear supports on the positioning
fixture.

38. Slowly lift the strongback with the load test plate until it is clear to the two
bottom lips on the positioning fixture. The scale should read about 15400
pounds, which is the weight of the strongback and the load test plate.

39, Continue to move the strongback with the load test plate away from the
positioning fixture.



40. Lower the strongback with the load test plate until the Hilman rollers touch

the floor. After the Hilman rollers have contacted the ground, lower the
strongback until it rests on the floor.

Reference Drawings

9.

9213.300-ME-397468, MINOS Near Detector Transport Cari, Positioning
Fixture, Scintillator/Steel Plane and Strongback Fixture Assembly

9213.300-ME-397467, MINOS Near Detector Transport Cart and Positioning
Fixture Assembly

9213.300-MIE-397430, MINOS Near Detector Transport Cart Weldment
9213.300-M1-397226, MINOS Near Detector Positioning Fixture Weldment
9213.300-MFE-384040, MINOS Near Detector Steel Plane
9213.300-MFE-384185, MINOS Near Detector Strongback Fixture

9213.300-MF-384996, MINOS Near Detector Perpendicular Manifold
Assembly, Straight Out Snout, 16 Strips

9213.300-MFE-384896, MINOS Near Detector Bypass Manifold

University of Minnesota, Manifold Assembly, Perpendicular Manifold, Straight
Out Snout, 20 Strips

10. University of Minnesota, Manifold Assembly, 45 degree Manifold, 28 Strips



natures on this sheet indicate that everyone has read and undersiands

The following sig

the near detector strongback load test procedure.

1. John Voirin, Lift Coordinaior K}Z‘/ Y Vpainn
Siignture:
Date: /508

2. John Cornele, Co. Lift Coordinator /
Siignture: A\égfﬁ% g
Date: .~ 5 -5 <<%

3. xxxxx, Guide Line Operator O ¢ )
Signiure:\ ol ? /@&ﬂ r

Date:  W/</eo-

4. xxxxx, Guide Line Operator . & yay }
MM JCf four ) Signture: / ) //}jz//{C X /feﬁgm o
Date: -5 AN

N '
M 17 fg‘{_,ﬁ if\b < ‘/
4, x5, Crane Operator /[(K )
Signiure: /“: s LS S
Date: =2.-5 ~ 9
; A i /
5. Ingrid Fang, Responsible Engineer \’/)N7 1ﬂ
Signture:
Date: e
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azard Analysis

JOB NAMIE: Near Detector Positioning Fixture Load Test

LOCATION: New Muon Lab

ESTIMATED START DATE: February 8, 2002

ESTIMATED JOB DURATION OR ENID DATE: February 5, 2002

-

ES

WORK TO BE PERFORMED BY: MINOS Personnel

1S

RESPONSIBLE ENGINEER: Ingrid Fang x 8725
TASK MANAGER: John Veirin

DESCRIPTION OF WORK:

This job is to verify that the positioning fixture is able to lift the load test plate with 125% lifted
load from the near strongback in a vertical orientation.

The positioning fixture connects to the transport cart at four places. In its intended use, the
scintillator side of the plane assembly connects to the positioning fixture while the steel side of
the plane assembly connects to the strongback. For the load test, the test plate will replace the
plane assembly.

First, the test plate that is attached to the strongback will be lifted over the two upper ear
supports of the positioning fixture. Then, this assembly will be lowered to couple with the two
bottom lips on the positioning fixture. After initial engagement, two bolts at the back of the ear
support will be tightened to pull the plane and strongback assembly from its 2.2 degree backward
tilt angle to a true vertical positioning. At this point, the strongback will be removed from the
plane assembly. Two clamping devices and two support lips are designed to securely hold the




plane to the positioning fixture. Further, two safety belts will be routed through the coil hole and
around the positioning fixture to prevent the test plate from sliding off the positioning fixture.

The details of this job are outlined under Minos Near Detector Positioning Fixture Load
Procedure. An experienced crew of Minos personnel will conduct the lifting operation.

ASSOCIATED HAZARDS:

L. Mechanical Hazards: Lifting heavy objects as described under Minos Near
Detector Positioning Fixture Load Test Procedure.

2. Work at Elevations: Personnel will be working from ladders.

PLANNED MITIGATION OF HAZARDS:

1. Experienced personnel will be conducting the operation as follows:

The task manager, John Veirin, as crew foreman and will act as lifting coordinator to the
operation. He will assure that the Minos Near Detector Positioning Fixture Load Test
Procedure is followed. John has previously participated in Minos Near Detector Plane
Lifting and Hanging operation and is well versed in this task. In the absence of the task
manager, the work will cease.

The responsible engineer, Ingrid Fang, will be present to supply technical guidance
during the operation and to insure all prerequisites have been completed.

Xxxx and xxxx will function as the guideline operators responsible for performing all
prerequisites outlined under 1A and 1B of the Minos Near Detector Positioning Fixture
1oad Test Procedure. The guideline operators are also responsible for the following:

a. Control the load test plate and stongback assembly rotation with two safety
ropes if necessary. While the load test plate and strongback assembly is being
lowered, each guideline operator watches his side of the plane, correcting the
movement of the strongback assembly as directed by the lifting coordinator.

b. Adjust the position of the load test plate and strongback assembly until the
load test plate and strongback assembly passes over the top two ear supports
of the positioning fixture.

¢. Adjust the position of the load test plate and strongback assembly and make
sure the load test plate and strongback assembly is aligned with the bottom
lips on the positioning fixture.

d. Watching the location of the two bottom lips on the positioning fixture with
respect to the two bottom lips on the strongback during the load transfer from
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k.

n,

the strongback to the positioning fixture. Also, to insure that the assembly will
not bang into the bottom lips during the operation.

After initial engagement, tighten the two bolts at the back of the ear supports
on the positioning fixiure to pull the load test plate and strongback assembly
from its 2.2 degree backward tilt angle to a true vertical position. Torque these
bolts to 100 ft-Ibs.

Inspect the load test plate and make sure that it is secured to the positioning
fixture.

Releasing the clamping device on both sides of the strongback after the load
test plate has been securely set on the positioning fixture. Please keep hands
and feet clear of the clamping plate while loosening the bolts on the clamping
device.

Inspect the strongback and make sure that it is no longer coupled to the plane
assembly before moving the stronback away from the load test plate.

Place the top and bottom support wedges inside of the coil hole of the load
test plate.

Install two safety straps between the plane assembly and the positioning
fixture. These straps will be routed through the coil hole and around the
positioning fixture to prevent the plane assembly from sliding off the
positioning fixture.

Inspect the ratchet assembly on the safety straps and make sure that the 3 inch
wide polyester webbing is tightened.

Align the connection plates of the positioning fixture to the connection plates
of the transport cart by resting the alignment angles of the positioning fixture
on the top rail of the transport cart after the load test.

Install a total of four 1-1/8” bolts and washers in the connections. Torque
these bolts to 200 ft-1bs.

Tnspect the positioning fixture and make sure that it is secured to the transport
cart.

Remove the two safety straps between the load test plate and the positioning
fixture. Remove the top and bottom support wedges inside of the coil hole of
the load test plate.




p. Bring the strongback up near to the load test plate and make sure the two
support lips of the strongback fit the bottom of the load test plate. Do not bang
the bottom lips of the positioning fixture.

g. Inspect the load test plate and make sure that it is resting on the two roller
pivot brackets and two supporting lips of the strongback.

r. Install two clamping devices on top of the load test plate. Torque attached
bolts to 150 ft-1bs.

Inspect the strongback and make sure all clamps are engaged.

t. Inspect the load test plate and make sure it is secured to the strongback.

u. Loosen the two bolts at the back of the ear supports on the positioning fixture.

vy, Inspect the load test plate and make sure it is disengaged from the positioning
fixture.

Personnel will wear hand protection and sturdy work boots for foot protection.

Personnel utilizing platform and man lifts will have lift training.

Personnel working at elevations above six feet will wear properly anchored safety
harnesses,

Personnel are required to wear hard hats in the area of operations.

A pre-operational meeting will be held with the crewmembers to discuss the work
to be performed.

WORK PARTY (NAMES, TITLES IN THIS TASK):

LA A W DD e

Jon Voirin, Task Manager/ Lifting Coordinator
John Cornell, Co Task Manager

Ingrid Fang, Responsible Engineer

xxx%, Crane Operator

xxxx%, Guideline Operator

xxxx, Guideline Operator

PR}LPARHB BY: Ingrid Fang  DATE: February 4, 2002
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