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The Inner Tracker detector (ITk), part of the ATLAS High-Luminosity LHC Upgrade, consists of pixel and
strips sensors, held in place by rigid structures designed to ensure very high stiffness and radiation length.
The main structure, designed at LBNL, consists of a 3 mm thick, 6 m long and 2 m wide carbon fiber cylinder.
The critical connections of this cylinder to the external cryostat and the inner structures were tested against
nominal and ultimate loads, monitoring deformations and with strain gauges and LVDTs. Good agreement
was found between the measurements and the numerical models, validating the design of these interfaces in
terms of stability performances. The applied load was then gradually increased up to the failure load, 4 times
larger than the ultimate one. Inspection revealed that the collapse of the structure was due to the debonding
of the titanium insert supporting the rollers. Analytical and numerical approaches, based on Cohesive Zone
Modeling of the failed interface, were used to study the failure process. Both models predictions are very
close to the measured load, showing promise for use in future detector designs.
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