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OVERVIEW

ÅWhat are natural 

shorelines and 

bioengineering

Å Design considerations

Å Bioengineering 

techniques, new and 

old



WHAT IS A LIVING SHORELINE?
ñA shoreline management 

practice that provides erosion 

control benefits; protects, 

restores or enhances natural 

shoreline habitat; and maintains 

coastal processes through the 

strategic placement of plants, 

stone, sand fill, and other 

structural organic materials 

(e.g., biologs, oyster reefs, 

etc.).ò

- NOAA Shoreline Glossary



THE BIG PICTUREé..

ÅNatural shoreline engineering 

efforts are becoming 

commonplace nationwide

ÅState, Federal, and Local 

agencies are requiring 

bioengineering in many cases

ÅTechnology has gained 

acceptance by the traditional 

engineering world

ÅThe level of sophistication has 

grown across the board



WHERE HAVE WE BEEN?

BEFORE:

Mid 1900ôs method of stabilizing 

shorelines using various forms of 

construction debrisé

AFTER: 

Replacing rubble with clean 

backfill, controlling toe erosion 

and restoring ecological function 

& value
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WHAT IS NATURAL SHORELINE 
ENGINEERING (BIOENGINEERING)?

Å ñAn applied science that combines 

the use of engineering design 

principles with biological and 

ecological concepts to construct 

and assure the survival of living 

plant communities that will naturally 

control erosion and flooding.ò ï

Bioengineering Manual  

Å Techniques originated by Forest 

Service to stabilize eroded areas 

using natural, on-site materials

Å Focuses on balancing functionality 

with the surrounding ecosystem

Å Incorporates natural and man-made 

materials to prevent or minimize 

erosion
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STABILIZATION TECHNIQUES: A 
CONTINUUM OF CHOICES

Bioengineering
Biotechnical 

Engineering
Structural Engineering

Native plants and 

natural materials
Native plants, rock, and 

erosion control materials

Rock, gabions, 

sheetpile, and concrete



CHOOSING A STABILIZATION 
TECHNIQUE

Erosive Forces

Regulatory 
Concerns

Resources 
(Time, Money, 
etcé)

Goals

Cultural Issues

Ecology
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UNDERSTANDING NATURAL 
SHORELINE ENGINEERING GOALS

Goals

ÅWhy do you want to 

use bioengineering?

ÅWhat is causing the 

erosion?  

ÅHow severe is the 

problem?

ÅWhat limits the 

potential solutions?

ÅCost?  Appearance?  

Experience?  Access?  

Permits?



DESIGN CONSIDERATIONS

Å Form MUST follow function

Å Cost vs. risk

Å Aesthetics

Å Sunlight

Å Habitat considerations (ie, 

threatened, endangered or 

rare species)

Å Access to site

Å Soils/moisture

Å Waves/shear 

stress/erosive forces

Erosive Forces

Regulatory 
Concerns

Resources 
(Time, Money, 

etcé)
Goals

Cultural Issues

Ecology



SO HEREôS THE THING ABOUT 
ñNEWò PRODUCTSé.
ÅAll variations on the same 

themes that have been 

used for decades

ÅWhatôs old to one person 

is new to another

ÅSome people might 

consider all 

bioengineering ñnewò, 

compared to traditional 

shoreline stabilization 

techniques

ÅNoteðthe techniques 

about to be shown are not 

automatically endorsed!



SO HEREôS THE THING ABOUT 
ñNEWò PRODUCTSé.

ÅTechniques arenôt 

changing much, but the 

sophistication behind 

their application is 

ÅWeôre gaining a better 

understanding of when 

and where to use these 

techniques

ÅBeing accepted into 

engineering mainstream



BIOENGINEERING TECHNIQUES

Erosive Forces

Regulatory 
Concerns

Resources 
(Time, Money, 

etcé)
Goals

Cultural Issues

Ecology

ÅTraditional is a relative 

term, since most of 

these techniques are 

considered 

unconventional

ÅTypically share common 

elements of native 

plants, bioengineered 

materials, and natural 

materials configured in 

different ways

ÅDesigns normally 

combine multiple 

techniques



PLANTING

Before

Installation н ¸ŜŀǊǎ [ŀǘŜǊΧ



ROLLED EROSION CONTROL 
PRODUCTS (RECP)

ÅTypically constructed of 

straw and/or coconut

ÅRolled over a seeded 

surface and secured in 

place

ÅCurlex, Rolanka, North 

American Green, etc.
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LIVE STAKES AND FASCINES
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BRUSH MATTRESS
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LIVE CRIB WALL



LIVE CRIB WALL



SOIL ENCAPSULATED LIFTS

Post Construction

MSU Extension Bulletin E3198, 12/2013


