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  Beach recharge 
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Identification of critical 
beach conditions 

– to prevent 
overtopping 

– to protect 
structure or cliff 
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Identification of critical 
beach conditions 

• acceptable minimum of 
material to prevent 
scour 
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Identification of critical 
beach conditions 

• acceptable minimum of material 
to prevent breaching 
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Present day beach 
status- interpretation of 

profile data 
• adequacy of 

beach as a 
defence  
– Historical 

performance 
– Profile analysis 

• envelope of 
profiles 

• long term trends 
in profile and 
plan shape 

• identify likely 
winter profile 

• assess 
behavioural 
response 

• assess likelihood 
of recovery 
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Predicting future 
beach behaviour -  

profile analysis 
• Beach gradient 
• Cross section 

area – volume 
• Width of 

critical 
elevation 
– Beach 

structure 
interaction 

– Impacts on 
overtopping 
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Modelling approaches 
• parametric profile models 
• process based numerical 

morphological response models 
• wave flume and basin models 
• combination of techniques used in 

parallel with trend analyses 
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Powell’s equilibrium profile 
model 

• Input variables 
– Hs ,  Tm ,  SWL,  D50 
– Initial profile 

• Dimensionless variables 
 a) the ratio of wave height to sediment size 

Hs/D50 
– b) Hs/Lm  wave steepness 
– c)  Hs Tm g1 /2

 / D50
3/2 the ratio  of  wave  

power   to sediment  size 
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Impact on wave run- up and 
profile response 

• Variation in Hs main influence 
on active beach width above 
and below SWL 

• Variation in D50 main influence 
on slope angle. 

• Variation in SWL moves profile 
and impacts on Hs 

• Variation in Tm Main effect on 
crest level 
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Empirical profile response modelling – 
impact of 1 0% change in Hs 
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Empirical profile response modelling – 
impact of 1 0% change in Tm 
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Numerical models  
• CERC equation 
• long term 
• local calibration 
• criticisms 

– no allowance for grain 
size 

– no allowance for beach 
slope 

– represents only oblique 
wave breaking 

– integrated over whole 
profile 

• variations 
– breaking wave 
height (Brampton) 

– grain size 
(Kamphuis) 

• Drift rate = Q 
– orientation shape 
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Input variables for plan shape models 
• Alignment 
• Original beach position 
• Beach contour 
• Structure geometry-

seawall,  groynes,  
efficiency  

• Recharge volume and 
location 

• Beach/bed slope 
• Sediment – 

size/density/grading 

• Time series – Tm, Hs, θ 
• Depth wave data 

• Tidal range 
• Range directions 

• Closure depth (approx 2 x Hs 
maximum) 

• Swash height 
• Breaker coefficient (0.55d) 
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Use of plan shape model 
• Compare design layouts for same 

wave conditions 
– Relative drift rates 
– Plan shape differences 

• Assess volume of recharge needed  
• Provide estimates of profile for 

testing in years ahead 
• Assess likely negative impacts 
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Physical modelling  
-  2D wave flume 

•mobile bed 
–cross shore 

response 
–beach 

structure 
interaction 
–effects of 

grading  
–scour 
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3- d 
mobile 

bed 

– beach structure 
interaction 

– beach plan shape 
and profile 
response 

– scaled sediment 
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Determination of recharge volume 
• provide protection from design storms 
• withstand sequence of storms 
• allow for losses over time 

– Cross- shore 
– longshore 
– maintenance programme 
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Beach stability 
• reworking 

of 
recharge 
– initially 

unsorted 
– cliffing 

• longshore transport rate 
– transport rates 15-20 times 

faster on sand than shingle 
– may increase following 
recharge as active material 
may extend further offshore 
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Specification and testing 
• selection of grading 
• D50  
• limits on undersize and oversize 
• Sampling 
• Achieving design grading 
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Availability and sourcing of 
material 

• licenced offshore areas 
• unlicenced sources 
• navigational dredging 
• land based 
• industrial by product 
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Dry delivery - road 
• Small 

quantities 
• No 

mobilisation 
costs 

• Graded 
material 
possible 

• Access  
• Environmental 
• High unit cost  
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• Dumping and 
recovery 
– Losses 
– Foreshore damage 
– Tidal range 
– control 
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Cannon delivery 
• Shallow 

water 
• Safety 
• Small loads 
• Accurate 

placement 
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Pipeline discharge 

• High 
mobilisation 

• Dredger 
size /water 
depth 

• Pump limits 
– Sediment 

size 
– distance 
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Mooring systems 

• Tethered mooring 
• Single point – sinker 
• Dynamic positioning 
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Achieving profile  

• Natural sorting 
• Grading with mechanical plant 
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Measurement 
• on sea bed 
• during dredger loading 
• on the beach 
• losses 
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