Rehabilitation of Timber Beams with Reinforced Epoxy Plates
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Summary

This paper discusses practical and theoretical issues concerning a rehabilitation system for timber
beams, consisting of the replacement of the damaged or decayed parts by new pieces of timber,
connected to the remaining original material through a cast-in-situ reinforced epoxy plate. Mild
steel ribbed bars, stainless steel threaded rods and pultruded GFRP bars were used as reinforcement
and the performance for each alternative was found through bending tests of a number of spliced
beams. A proposal for an analytical model for the design of such system was developed, which
shows good agreement with the experimental results.

1. Introduction

The share of strengthening and rehabilitation works of existing buildings, in the overall value of the
construction market, is increasing from year to year. Nowadays, many structures demand for
rehabilitation works, due to either having undergone the expected service life, showing ageing-
related pathologies, or premature decay or damage resulting from bad design, detailing or
construction, accidental causes or under-maintenance.

The need for recovery of the built heritage stimulates the continuous enhancement of rehabilitation
techniques. This is particularly true in the case of historic /protected buildings, in which any
solution must be strictly committed to keep the original nature and “spirit” of the construction.

In this paper, one such system for the rehabilitation of structural timber elements is discussed. It
consists of the removal of the decayed/damaged parts and its replacement by new pieces of timber.
The connection between these new parts and the remaining original timber is achieved with a cast-
in-situ reinforced epoxy mortar. Mild steel ribbed bars, stainless steel threaded rods and pultruded
GFRP bars were used as reinforcement and the performance for each alternative was found through
bending tests of a number of spliced beams.



