
 

  

 

Aalborg Universitet

New Formula for Stability of Cube Armoured Roundheads

Maciñeira, Enrique; Burcharth, Hans F.

Published in:
Coastal Structures 2007

Publication date:
2007

Document Version
Publisher's PDF, also known as Version of record

Link to publication from Aalborg University

Citation for published version (APA):
Maciñeira, E., & Burcharth, H. F. (2007). New Formula for Stability of Cube Armoured Roundheads. In L.
Franco, P. Ruol, G. R. Tomasicchio, & A. Lamberti (Eds.), Coastal Structures 2007 : Book of Abstracts :
International Conference 2-4 July, Venice, Italy (pp. 36). American Society of Civil Engineers.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            - Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            - You may not further distribute the material or use it for any profit-making activity or commercial gain
            - You may freely distribute the URL identifying the publication in the public portal -
Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.

Downloaded from vbn.aau.dk on: February 08, 2025

https://vbn.aau.dk/en/publications/103c3940-4017-11dc-912d-000ea68e967b


NEW FORMULA FOR STABILITY OF CUBE ARMOURED ROUNDHEADS  
 

Enrique Maciñeira, Port Authority of La Coruña, University of la Coruña, Spain, emacine@puertocoruna.com
Hans F. Burcharth, Aalborg University, Denmark, Burcharth@civil.auc.dk

 
INTRODUCTION 
Design of armour for rubble mound breakwater 
roundheads constitutes in many cases a problem 
due to the limitation of available data and guidelines. 
The objective of the paper is to present the results 
of a comprehensive model test study on the stability 
of cube armoured roundheads, resulting in a new 
stability formula. 
 
MODEL TESTS 
Port of La Coruña commissioned in the period 2002 
to 2004 the Hydraulics and Coastal Engineering 
Laboratory of Department of Civil Engineering, 
Aalborg University, Denmark, to perform physical 
model tests of the stability of the cube armoured 
roundhead for the new port at Punta Langosteira, 
Spain. The tests, which were performed in a basin 
with multidirectional wave generators, included a 
parametric study of the influence of slope, radius 
and the mass density of the cubes as well as wave 
characteristics including angle of incidence.  
 
STABILITY FORMULA 
Analyses of the test results made it possible to 
develop the following stability formula: 
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Definitions and parameter ranges are given in Table 
1. 
 
Table 1. Definitions and validity ranges of 
parameters. 
 

Parameter Min Max 
Dn, cube side length 40mm 40mm 

1−=Δ ws ρρ /  1.4 1.8 

,sρ cube mass density 2.40t/m3 2.80t/m3

,wρ  water mass density 1.00t/m3 1.00t/m3

Rn, head diameter at SWL 
over Dn

11.75 19.25 

cot α, slope 1.5 2.0 
Sop, wave steepness 0.02 0.06 
D, relative number of 
displaced cubes in active 
zone 

no 
damage 

failure 

 
Figure 1 shows the fitting of the laboratory data to 
the formula for given damage levels. 
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Fig.1. Fitting of laboratory data to the formula for 
given damage levels. 
 
The paper provides further recommendations for 
head design. 
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