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The Setenave Dry  
Docks Rehabilitation
by Ivan Ramalho de Almeida, Thomaz José Ripper Barbosa Cordeiro, and José Paulo Veríssimo Maia Costa

Structural rehab in Portugal...

Fig. 1: Concrete disaggregation
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Fig. 2: Cross sections of the concrete walls

Fig. 3: Corroded reinforcement

Concrete characteristics Specifications Works Remarks
ƒck (MPa) ≥ 50.0  57.4 OK!

Permeability (mm) 
(water penetration) ≤ 10.0 19.0 Less than cover 

thickness
Porosity (percent) ≤ 15.0 13.2 OK!

Bond (MPa) ≥ 1.0 2.2 OK!
Reinforcement cover 

(cm) ≥ 4.0 4.0 to 7.0 OK!

Table 1: Specifications and attained results
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Fig. 4: Shotcreting in progress
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Fig. 5: The docks, again in operation, after the rehabilitation
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