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Introduction


This study is an extension of earlier work (1) which indicated that there is  ~20 mils per block accumulated displacement if blocks are connected with a ~300” (50% height of full detector) filler strip at its top while still leaving a gap at its lower portion as shown in Fig 1.   By connecting 8 or 16 blocks together, this accumulative displacement could be around 0.12” or 0.32 “ at middle of the last block. The implication of the PVC stress as well as adhesive stress is calculated by using an alternative method. 
Modeling
 Directly to model a structure with 8 or 16 blocks together, it will exceed the hardware capacity by any means.  An alternative approach is suggested by running a single block model with 19 psi linear distributed load with a “updated displacement boundary condition “ on left side of the structure to reflect the accumulative displacement as shown in Fig 2.   It starts with first block whose left side is restrained along the beam direction to simulate a single block against a bookend. The displacement curve is then extracted along its right side where the filler strip is.  This curve will be imposed into the left side of the second block as an updated boundary condition.  As result, the calculation for the second block will contain the structural information from the 1st block as well as its own as shown in Fig 3.  It is basically to combine both “sub_model” and “super_element “ approaches to accommodate the hardware. This approach is considered to be on the conservative side since the right side of the stiffness contribution has not been accounted for. It probably provides a upper limit in terms of the stress and deflection.
Result & Discussion

Fig 4 is the displacement curve for the number of different blocks connected by 300” filler strip. The blue line is the first block. The maximum displacement is around 25 mils. After 10 blocks connected together, it goes up to 0.2” as expected (brown line). For a super block with 16 blocks together, the maximum displacement is 0.32” (light blue line).Total number of the block for the detector is 64 blocks (31 planes per block). It results 4 super blocks total if every 16 blocks are connected by 300” filler strip as super block. Stress result shows that the maximum PVC stress stays around 700 psi as shown in Fig 5 for a super block with 16 blocks.  The change is considered to be negligible since the there is a gap left intentionally at the lower portion. The adhesive stress is extracted as shown in Fig 6. The maximum shear stress is about 182 psi  (navy blue), up slightly from 173 psi (yellow). As a conclusion, a 300” high filler strip could be used to connect the 16 block together without alternating the PVC and adhesive stress too much.
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Fig 1 Sketch of the Super block
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Fig 2 Scheme of the imposed displacement
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Fig 3 Displacement for the 2nd block
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Fig 4 Displacement Curve for the number of different blocks connected together
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Fig 5 PVC Stress for a 16 blocks connected by 300” filler strip
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Fig 6 Adhesive stress for 16 or 64 blocks connected
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