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SOIRBIGENCINEENNG

SN NtEYetednatire based technology
ISTRESEURUENYINEErnNg practices &
sgalocjiczl| ',)rinvipl@s' assess, design,
conSticiRsamaintainidynamic watershed
NUSHOFMEPIOtECHION & enhancement of
e MYAUNCHORINGSYStems.

SOIBIGENGINEEN NG follows the principles of
Nzl S, (Sotir2013)
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DESINIREVEIOpmMeEnt
NIEEISCIplINayAleam Approach

Sejlf Bioengineering:

28

successfulin awide range of
conditions, meeting specific
multi-=ebjective project goals.

Hewever, it must be
Integrated with engineering,
ecology, fluvial
geomorphology, landscape
architecture & other
technologies.
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Structural Development
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RIGVIUESESIElEYIESHOIFSUStainable Systems

SOIIRBICENJINEENNG

Immediatersslfong-ferm Erosion Control
SEISHNIRIACESong Foundations
IMPLEVESESeIlviantie Strength
RIOVIUESESIongrResIstance to Flooding
ENNANCESHECOSYStEm | DIVersity
SUPPLSINatVerRPlants
SPEEUNPRINAtUTal SUccession
IMPLOVESTAESTHELIC Quality
FOWANTENCYCIENCOSTS
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SOIINBICENJINEENNG
AGVGITEHalERVIenmentall Benefits

M PreVeEdATIREAWater Quality.
NOISENREJUCTION & Energy Absorption
AV aterRgaSollemp. Moderation
REGUCESINEaFBankiVelocities

OPUINIZESIAYUALC, Riparian & Terrestrial
CONMECtions & Wildlife Corridors

Jm,)rgves Infiltration Supporting the
Sreund\Vaterslable

ViimimizestMineraliContamination

ENNENCESISUpports Surrounding
dNUSCAPE
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WelErShed Function

FEpchenunmature i mplies optimum
INEratenalabIlity; Each element within the

WalershediSIspecifically adapted to perform a
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oleNSIsynergistically interrelated and
htiuponianother’s role for it’s
.= thus keeping nature in balance.
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\Watershed Alteration
Urbanization
Agriculture
Forestry
Mining

Channel Alteration
Flood Control
Hydropower

Navigation
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"an_-

;..13

| S‘tabillty & nyelrzilic
L Sifleizney
b, IFACKSESOE i fenvionmenials

5 [ECHEBNEIRACSSOCIAE
= ECO orile valies

MACCAFERRI

Robbin B. Sotir



4
- VN

‘”_'flverriiorl:\l ENGINEERNGICombined with Nature
cSEUNENGINEERNEISEISHNIPlace Sustainable
SV EEHemcalleAECoIonIcal Foundations
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SOINSIBENTINEERNO Provides
SYHEYISHCACOmMpPoSite Design

ctional improvement
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- N SoeIlEBieengineering

Bridges Ecology and
Engineering

Viewing them as living
Systems with interrelated
'fL]'f] tIONS. sotir 2018
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'Ive Fascine

Jacgue Cartier Park
Ottawa River, Quebec
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INEYVaHVERORROtUNItIes

SOIBICENCINEENNQISYstems
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VVegetated Reinforced Soil

Slopes
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i . Soil Bioengineering - VRSS
_;‘.,;R;.gélnlf()rced Soil Slogs J 37

: Slope ( P\\/
_ °}@{<’:1;€[ies
Conventional - RSS Woody G,
/ Plants ST
Slope P
varies | | &

Face Wrap

Primary
Reinforcement

Encapsulated
Stone

Encapsulated
Stone
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Enables woody &
nerbaceous vegetation
to be installed into
nighly steepened
panks

Supports ecological
function recovery,

AsS opposed to
conventional
monoculture grass
treatments.
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VRSS Slaltfile)gks
AYDELCRRIVERNENVEL and, Terrestrial
HIGRIVAEIEXIBIEFAdVanced Channel Design

SYSESIIS

RIOVIUESIFoURdations for Ecologically
PIVErSerhanitatsi&\Wildlife Corridors

USETHINRAINAITeWICOrridors where Land is
A NETT U
EUIVAENGINEEREM Steep Slopes
=Nl NG EFOTENOSE
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GLOBAL FAILURE SURFACE

— TOPSOIL/FOREST MAT

P o

TILL LOWER

FS =1.53

BEDROCK

Source GEI & Haley & Aldridge

(GEGSYNAThENC Design

Geosynthetic
reinforcement is
carefully selected &
located for. structural
stability.

Vertical spacing Is
reviewed based on
engineering design
requirements
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AGIOHLMICES S Geotechnical
CONSIUErAIoNS

RIGRISIREYUIrETSUficient Fines to Provide
VIBIStUrRE & Nutrients

Vg reguIressiightimodifications in
PECKITIIFSPECTTICAtION'S
SEANIGWATIESEmE nen-plastic fines (Silts)
Ythewackiilifrontal’zone

B O GIERNeMIC & geotechnical desire
sl Weallelgzligleel gzl
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DlcicgerDesign

SOIICENGINEENRNG augments drainage

e Elowirate

e Hltration

e Placement

s @utietidetalls

MACCAFERRI

Robbin B. Sotir



11"Season .

MACCAFERRI

Robbin B. Sotir




Ve EleivVeErsaSInuctural Versatility

Varies f Select Fill

Woody Plants
Face Wrap

Varies —

Gabion Mattress
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Convenionzl Walls & VRSSESVSEhE

o WS
CriticalllSsue (Concrete; Anmor: Stene) VYRSE

POORtOINCHE EXCENENT

Ecological Eunction Poor to None Good- Very Good

CE e High

Risk of Failure Low/ Moderate2 LLow

VEJELAGNRIRPetEnticl

‘ IS BIEVALY)
\Water/Air Temp. Mod. Increases Moderates

| S ENErgyABISSIPAtOn INCHEASESHIDETI ECTION))

r‘ Ice Action Pushing/ Uplifting Relieve Pressure

MaifteERanc: [FOWEHIgH Vioderate®

Sotir 2018

ST EUIOTSSTONERNmoarerappealing i <distortion & break-
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SUMIMeary

SEIBIGENYINEERNg lechnology
IIENSIAISYNENJISTIC. composite
designwithiconsiderable function
IMPLOVEMENTGVES either method

ISEW UGN ES Sotir & Christopher 2000
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