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Abstract/Summary: 

Two layers of muon tagger panels are planned to be installed on the bottom side of 
the Liquid Argon Time Projection Chamber (LArTPC) within the Liquid Argon Test 
Facility (LArTF).  These panels are supported by a framing structure consisting of 
the commercial strut products made by B-line.  The top grid of this framing structure 
is made of back-to-back double strut, and it will have 8 supporting legs made of 
single strut.  The scintillator panels sets on top of the top grid of the frame.  This 
note shows the structure is designed to handle the 2500 lb weight of the panels as 
well as its own weight.   
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1. Design of the Underside panels support 
The support assembly is shown in Figure 1.  It is made of a set of 
commercial parts of struts provided by B-line and contains no custom-made 
items.  It consists of 8 pieces of B22 steel strut channels as the columns, and 
a set of double channels B22A for the table top manifold.  This support 
assembly then supports a set of scintillating panels with a total weight about 
2,500 lbs on top.  The total weight of the top grid of the frame of double 
channels B22A is 565 lb.  Figure 2 shows info on the strut from the B-line 
catalog.  This design is based on the panel handling experiences in which 1 
cm is allowed to be deflected within 1 m span, therefore the collaborators 
have asked that the panels be supported at a 1 meter spacing. 
 

2. Allowable Stress 
Referring to the channel information provided by B-line 
(http://www.cooperindustries.com/content/dam/public/bline/Resources/Libra
ry/catalogs/bolted_framing/strut_systems/Channel.pdf), the design loads 
given for strut beam loads are based on a simple beam condition using an 
allowable stress of 25,000 psi.  This allowable stress results in a safety factor 
of 1.68.   
 



 

 
 

Figure 1.    Support Assembly for Underside Panels 



 
 

Figure 2.  Properties of Channel B22 and Double Channel B22A 
 



 
3. Installation of the Underside panels 

Two steel 7-inch C-channels (C7x14.75) with properties as shown in figure 
3 will be used for the installation, and raising of the structure into place. 
Once in place the 8 legs will be installed, and the lifting fixture removed.  
For more information on the lifting fixture, reference PPD – Doc #2181.       

 
 
 
 
 
 
 
 
 
 
 
 
 
 



4. Stress Calculations of the Frame  

 
These Calculations show the frame is more than adequate to support the load, all stress 
values are below allowable limits, and the structure is resistant to buckling.     
 

 

 



 
 



 
 

  
 



Email exchange between M Geynisman and E Voirin 
 
-----Original Message----- 
From: Michael G Geynisman  
Sent: Friday, July 15, 2016 7:46 AM 
To: Erik A Voirin <evoirin@fnal.gov> 
Subject: Eng note 
 
Erik, 
 
How the frame is assembled together? If welded, are any stress concentrations or 
reducing safety factors that need to be accounted for? 
 
Michael Geynisman 
  
----------------------- 
The assembly uses B-line fasteners and is bolted together with angle brackets 
support angles.  U brackets hold the grid to one another.   
The largest stress concentrations are at the contact points of the two grids 
where they intersect, but they are not high enough to be concerning.   
 
As far as tipping over, the legs ore connected to the top grid firmly, and with 
braces.  The bottom of the legs are resting on the floor, and are inserted into 
grating (2 ft deep) thus bracing against the grating at the floor level. 
 

 


	-----Original Message----- From: Michael G Geynisman  Sent: Friday, July 15, 2016 7:46 AM To: Erik A Voirin <evoirin@fnal.gov> Subject: Eng note

