
Coastal Structure Applications & Impacts

Offshore Breakwater

Jetty

Tombolo



Overall Learning Outcomes

1. Assess the influencing environmental factors and 
related coastal processes, and analyze causes of 
coastal erosion/sedimentation

2. Develop skills and knowledge for the planning and 
management of coastal zone in respecting the 
principles of sustainability

3. Evaluate application of different coastal 
stabilization schemes and the governing factors 
for their selection and impacts

PO1 Acquire and apply engineering fundamentals to 

complex civil engineering problems

PO2 Identify, formulate and solve complex civil engineering 

problems using creativity and innovativeness



Coastal Planning & Management

Applications and Impact

Å Important understanding of sediment transport

Å Impacts of natural factors and human 

interferences to coastal processes

ÅApplications of various mitigation strategies

ÅCoastal vulnerability in Malaysia

ÅExamples and case studies



Erosion is a process, not a problem.

Beaches are dynamic and natural. The problem occurs when 

there is a static structure built on a dynamic, moving beach 

or the erosion has reached the static structures. 

Eroding coastline 

affecting livelihood

Bund breached ï

Area inundated with 

sea water

Recalling ïBasic Perspective



ÅSediment is lifted from bed when bed critical shear 
stress values are exceeded.

ÅEach sediment grain size is moved by a certain critical 
velocity along the bed.

ÅGrain size influences fall velocity (Stokeôs Law); larger 
grains require greater velocities to move.

ÅMud particles can remain in suspension for a long time

Sediment Transport



Poll 1

The bedload will continue staying at the seabed until the 

bed critical shear stress is ____ by the action of current 

flow that present. 

a.  altered

b.  lowered

c.  interrupted

d.  exceeded



Poll 2

The sediment will settle on the bed if the 

current flow is ____than the sediment fall 

velocity. 

a. more

b. less 
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Predominant 

Wave Direction

Longshore Drifts and Currents

Groin
Shoreline after 

Groin construction

Shoreline before 

Groin construction

Construction Of Groynes Along Shore To Control Erosion May Produce Unwanted Changes If 
Longshore Drift And Current Is Not Be Considered
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Characteristics of Beaches ï

effect of slope
High tide

Gentle Sloping Beach

Narrow beach space 

during high tide

100

1

Low tide

Wide beach space 

during low tide100

1

High tide

Steep Beach

Beach space during 

high tide

50

1

Low tide

Slight increase in beach space during 

low tide

50

1



Stability depends on the 

equilibrium pressure 

between in-front and 

backside of the seawall

Beach level

Active 

pressure

Active pressure = Passive pressure

Passive pressure

Sea level
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Active pressure >>> Passive pressure
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Poll 3

Groyne series is built to distribute the 

shoreline in locations where alongshore 

transport activities are active. 

True/False



Coastal Protection

Å Hard protection
ï Prevent retreat of shoreline

ï Prevent loss of sediments or trap sediments

ï Wave attenuation, wave energy dissipation

ï e.g. Seawalls, revetments, breakwaters

Å Soft protection/eco-engineering
ï Wave attenuation, wave energy dissipation

ï e.g. beach nourishment, mangrove replanting, 
artificial seagrass

ï Recent innovations
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