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This thesis investigates the long-term behaviour of reinforced concrete deep beams under sustained
shear loading, with a particular focus on the influence of concrete creep. Deep beams, commonly
found in bridge structures, are critical members subjected to high shear forces. As many bridges are
approaching the end of their intended service life, understanding the time-dependent degradation
of shear mechanisms has become essential.

The study relies on the 2PKT model [1], a kinematic-based analytical framework capable of repro-
ducing the full shear response of RC deep beams up to failure, and on the fib Model Code for the
implementation of creep [2]. Creep is first introduced independently into two primary shear transfer
mechanisms : the Concrete Loading Zone (CLZ) and aggregate interlock. These mechanisms are
then assembled within the full 2PKT framework to simulate the behaviour of deep beams under
sustained loading conditions.

A relationship between sustained shear load level and time to failure is established, in order to
assess the reduction in shear capacity over time. In terms of serviceability, the time evolution of
crack-width and total mid-span deflection is studied to evaluate the impact of creep at service
load levels. A parametric study is also conducted to assess the influence of key geometric and
mechanical parameters, such as shear reinforcement ratio, span-to-depth ratio, and the size of the
support and loading plates.

This work shows a decrease of approximately 20 % in shear capacity over 50 years except for
deep beams with very short span-to-depth ratio (a/d=1) where the reduction in shear capacity is
negligible over the same period.

Under service load levels, the crack-width increases by approximately 100%-150% over 50 years,
depending on the parameters, except for deep beams with large span-to-depth ratio (a/d=2.28)
where it is more moderate. The total mid-span deflection by approximately 30-40% over 50 years,
with smaller increases observed for beams with a higher span-to-depth ratio.
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