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A Gap between Blocks Filled with Epoxy/Grout after 3 Years 
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Introduction
It is a preliminary study for the case of the expansion gap filled with epoxy/grout. Initially, an assembly procedure is to build a 31 planes blocks with a gap between the blocks to avoid the accumulated stress and deflection.  After a period of several years,  when the detector is completely filled and its second bookend is up, the next step is to fill these initial gaps with epoxy/grout such that whole detector becomes a single piece,  trapped between two bookends to minimize the creep effect as discussed by assembly group.
Stress & Deflection

To understand it quantitatively , it starts with a two blocks models as shown in Fig 1. It requires a  non-linear analysis consisting of  two load steps. First load step is to run a model with an operating condition and an initial modulus of 0.36 mpsi. There is a gap of 0.25" existing between blocks. The deflection & stress is obtained. For the second load step, it uses the deflection & stress from first load step as its initial condition with a new (creep) modulus of 0.15 mpsi.  The gap is also eliminated by using "couple degree of freedom _ cp" between the gap surface to simulate the solid material filling (epoxy/grout). Fig 2 & Fig 3 is the calculation result for the deflection and stress. Once the gap is filled and its second bookend is up, the deflection along the beam direction won't be able to increase further even the PVC modulus goes down to 0.15 mpsi. The structure is "trapped" between two bookend. In fact, the bookend  will gradually  experience 19 psi pressure and the structure is towards a hydrostatic equilibrium state as time goes by. The maximum stress for pvc is less than 500 psi,  without considering local stress around the bottom.
Since the structure is trapped between two bookends after 3 years, the buckling concern becomes a local instance, if existed . A 2 mm web of the horizontal extrusion may be possibly subjected to the hydrostatic pressure in case of the vertical web fails or detached from its side wall. A model with a lower portion of the whole structure is used with one of the vertical extrusion whose web has been  detached about 10" from ground continuously along the width direction as shown in Fig 5. SF of buckling is around SF=4.3 under this accident  scenario.
It seems that "filling the gap" will minimize the creep effect without any structural complication.
Table1  Stress and Stability for a 31 planes Assembly

with a gap filled condition (second load step)

(4.5/3 mm for the vertical and 3/2 mm for horizontal 
	Dimension of

plane
	Maximum Stress (psi)
Near the bottom


	Deflection

along the beam direction (inch)
	SF  

local web buckling accident scenario (Fig 5)
	Adhesive
 stress

(psi)

	53 ft x 53 ft

	500 
	0.022
	4.4
	113
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Fig 1 Finite element model
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Fig 2 Deflection after first load step (E=0.36mpsi, gap=0.25")
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Fig 3 Deflection after second load step (E=0.15 mpsi and gap=0)
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Fig 4 Stress after second load step (E=0.15 mpsi and gap=0)
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Fig 5 SF for the local buckling (E=0.15 mpsi and gap=0)
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Fig 6 Adhesive stress after second load step (E=0.15 mpsi and gap=0)
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