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® Einfuhrung

Ingenieurbiologie

=ingenieurbiclogic =

Technik Okologie

Bauwerk Pflanzen

Verwendung von Pflanzen im Bauwesen
Begrunung

Revitalisierung

...eine Technik, die sowohl technische als auch 6kologische
Aspekte berucksichtigt........
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Uferschutz Windschutz
(\NQL‘LMANN 791192) - (LSQO\
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"Grundlagen - Ingenieurbiologie
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"Grundlagen - Ingenieurbiologie

( Okologische technisch

Anwendung von Ingenieurbiologie
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"Grundlagen - Ingenieurbiologie

O ecological
1 O socio economical

4 B technical

3
;
!5 -
ey
@ 2

1

f« )
! 1
0% 50% 100%
percentage of function
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plants = construction material

properties of plants

st
-

C_ selection of plants >

e ——

key role for the
success
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"basics of soil bioengineering

= vegetative reproduction

< plant growing from roots or parts of branches

Santa Maria Institut fur Ingenieurbiologie J
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= capability of regeneration

graveled raspberry (Rubus idaeus)

(SCHIECHTL, 1973)

Yerschotterte Rubus idaeus
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* root penetration

Larche (larch), 7 Jahre alt

Fichte (spruce), 11 Jahre alt

AOr|Crm - a5

AR,

PR T Py —

Hor

AR,

(KUTSCHERA, LICHTENEGGER, 1960)
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= soil moisture control

efficiency of the plants

reducing of the soil moisture

increasing of the cohesion of the soll particles

reducing the load (reducing the shear stress)

N7

Increasing of the stability
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®"principles of river engineering

Gehd6lze unmittelbar
am Mittelwasserbereich

Geholze unmittelbar
oberalb des Mittelwasserbereiches
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®"principles of river engineering

< hnitt

Grundrif3
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plant properties

= glasticity and bending strength

X * Alnus incana

m  Salix purpurea
Acer pseudoplatanus
Salix alba-rubens

25 + *

* x  Alnus viridis

m Fraxinus exclesior

+ Salix eleagnos

= Salix caprea x fraglis

N
o
|
T

— Potenziell (Alnus incana)
x —— Potenziell (Salix purpurea)
Potenziell (Acer pseudoplatanus
—— Potenziell (Salix alba-rubens)
—— Potenziell (Alnus viridis)

Durchbiegung [mm)]

—— Potenziell (Fraxinus exclesior)
—— Potenziell (Salix eleagnos)

=
o
|
I

— Potenziell (Salix caprea x fraglis)

10 20 30 40 50 60 70
Durchmesser [mm]

comparision of the bending of different species; length of the testing example of 1,0 m and a
force of 10 N; (Weitzer et al, 1998)
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®"principles of river engineering

development of riparian vegetation

EVR Ty

Faat

|""+. ) ; 15'

flexible
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"Grundlagen - Ingenieurbiologie

material | dead material |living plants| auxiliary material

rechnique | §OIl DlOo@ngineering

slopes and above the | river and riparian
gullys timberline areas

\ \

application
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"Grundlagen - Ingenieurbiologie
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"soil bioengineering measures

-
he,
= riparian vegetation
©
| -
Q
=
= morphology flow
)
()
E » flood protection
8) i i
o | » habitat for animal and plants
1 —
8 > recreation areas
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loengineering measures

"soil b

.

. - o)
Pote s Tale

AN Y

A

- Holzpilot {Z/18-25¢m

P

Verfullmaterial
{Erde/Schotter)

e

- Senkfaschine &40-50cm

= fascine wall



"soil bioengineering measures

= fascine wall
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branch layer

0,25 2,6 4,2
SPUNDWAND | BEST. UFERMAUER
WEIDENFASCHINE | /
~ d=30-40cm || STAHLSEIL
[STRNN d=4mm
[}
o
o
P
o
SCHUTTUNG MIT

SANDIGEM KIES

WEIDENASTE
d=3-10cm, lg=4-6m

SENKFASCHINE
d=40-50cm

BEST. HOLZPILOT
d=18-20cm, Ig=2,5m

v

HOLZPFLOCK
d=10-12cm, Ig=1,50m

Santa Maria
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"soil bioengineering measures

= fascine wall

P

o — &
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fascine layer

| SPUNDWAND

BEST. UFERMAUER

STAHLSEIL
d=4mm

WEIDENFASCHINE
d=30-40cm

3,18

1,15

27 ‘/\

d=10-12cm, Ig=1,20m
SENKFASCHINE
d=40-50cm

| HoLzPILOT
|/ d=18-20cm, Ig=2,50m

BEST. STEINSATZ
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"soil bioengineering measures

= willow brush mattress
Spreitlage

mit Steinblécken als Fulisicherung

Erd/Schotterabdeckung
max 3-4cm

,” Kokosschnur oder verzinkter |
/...-/ Draht an Holzpflocken fixie

Santa Maria Institut fur Ingenieurbiologie
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willow brush mattress

0,25 2.9 4.5

STAHLSEIL
-  g=amm BEST.
UFERMAUER

SPUNDWAND

LEBENDE WEIDENASTE
lg=4-6m, d=3-10cm

3,92

RUNDHOLZ )

1.0

0.5 |

d=18-20cm, Ig=1,5m

I
|| HOLZPILOT
d=18-20cm, lg=2,5m

Institut fur Ingenieurbiologie
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"soil bioengineering measures
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"soil bioengineering measures
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"soil bioengineering measures

AL (o

ll 411“&. 'h

g'il
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"soil bioengineering measures
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"soil bioengineering measures

. Steckholz {7/3-8em
- / .
. //. ’

. Stroh als Schutz vor Ausspllung

= cutting | B



"soil bioengineering measures
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"soil bioengineering measures
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"soil bioengineering measures
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"soil bioengineering measures

= dead trunks

Wurzelstockreihe

.\- -g‘_?", o

Wurzelstock

Steinblock
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"soil bioengineering measures

= fascine groynes

- T e e A = e Sl T, 21, ..-] 1:5- -p'-& -
B A WSS S RO e e © N
o 0% o . -

Stromrichtung r Te— . 5 T ey R Y ok
- o 5 - W S R - -

und Verlandungr '.'::;'
fluBabwarts — (g £

fluBaufwdrts —

S I ST gerichteter

Abb. 43.:  Wirkungsweise verschiedener Buhnenrichtungen — Grundriss (B
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"soil bioengineering measures

e e £ B e b Lo el = < i - - - W T g
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"soil bioengineering measures
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"soil bioengineering measures
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"soil bioengineering measures

= wattle fence

Ufer-Flechtzdune

diagenal geflochten horizontal geflochten

Weiden in FlieRrichtung geflochten
Schnittstellen in der Béschung

FlieRrichtung
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"soil bioengineering measures

Santa Maria
26.11.2008 hpr

Senkfaschine und Weidenfaschine

Weidenfaschine [ 30-40cm
Senkfaschine 040-50cm

lebende Weiden

T.5m

Holzpdot [ 18-25cm
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| jf,ele'.:-enl:le Weidenfaschine

"soil bioengineering measures
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"soil bioengineering measures

= vegetated crib wall
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"soil bioengineering measures

= vegetated crib wall
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"soil bioengineering measures

= vegetated crib wall
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"soil bioengineering measures

= vegetated crib wall
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"soil bioengineering measures

= vegetated crib wall
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- vegetated cribwall — construction site Langtaufers (l)

Graun T
i -— main road
farming land
slope gl . @ * e
.'.a__.-":ﬂ._—,..:‘i--‘_._.--u-""L
/‘ R e T
. z.u""r‘.
log orikwesll
& / P T = .
4 = |\ Karlin
A 4--'""'__:" ___.]'.___ il
&/ 4 R
/. AN
& _ . 2
= " 100 m
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- vegetated cribwall — construction site Langtaufers (l)

'»Q.-:wh, =
. S

L 1
&

slope grid

log cribwall

8,0m
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- vegetated cribwall

Uberblattun
g \ auf StoR verlegt

— T — i - ] ,:“:'_

= — — —
®

===
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SB applications

- vegetated cribwall — compound effect of the logs
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- vegetated cribwall - durabili

—

enhancement of the durability of logs:
» using fresh wooden logs

» uniform moisture of wooden logs

» shadow of the plants

» using galvanized spikes

» usinf drilled and sharpened spikes

» no damage of the wooden structure
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- vegetated cribwall - walking excavator
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- vegetated cribwall - construction site 2006
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SB applications

- vegetated crlbwall nstruction site Irental, Wien, 2006

" ... wiw y
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- vegetated bamboo cribwall - construction site Nepal

2003 2005
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- vegetated bamboo cribwall -construction site Kathmandu
(N)
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construction site Kathmandu

bwall

- vegetated bamboo cr

Institut fur Ingenieurbiologie

Santa Maria

und Landschaftsbau | 1

_hpr

26.11.2008_h



Santa Maria
26.11.2008_hpr

N

iy LA
"“““ III"I l!lr

Wl RELLFEL LYY
IIIIIIIII_IIIIIIIIII““

"k-_-; i JI-L —.—'{;. i q._-'.,___-.‘_"':____v = -'.-.--.--f % = > Yo
L BT W Y S LAY T SR LA 5 RO T D S L
.lH 4l |-'.-_’-‘.—*.r'|'-u .' et < L e g PR S A L '.l_'.: 3 \

- i g £ ] N o B .
i*l‘p*:-_.]_..‘p.l-- !_rl .'i-_-.p‘lbl l..._!l..,_ i T 3“!'"'. = ‘\-I A 1 a1y :
e * =T v 1 3 = ' = J
L ARSI S Pt

Institut fur Ingenieurbiologie |
und Landschaftsbau | 4




- vegetated stand alone cribwall - for noise protection
WA .ﬂ
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- vegetated concrete cribwall

< Betonfertigteile,

. A 78° A AN
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- vegetated slope grid — construction site Langtaufers (l)

'»Q.-:tvh, 2%
b e

L 1

&

slope grid

log cribwall

8,0m
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- vegetated slope grid

L
-
L

rd
Eisenstange Z/2-3cm

/bewurzelte Laubhdlzer-..

Steckhblzer / % it

1,00-1,50m

\._\_\Eisenpilot 10-12¢m



- vegetated slope grid — construction site Langtaufers (l)
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- vegetated slope grid — construction site Langtaufers (l)
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SB applications

- hedge brush

layer — stabilising unconsolidated rock

Santa Maria
26:11.2008 “hpr

[ER=rwl ]

. r: L : - -\_Cl ' . .
- Rundholz 18-Z5em

~ 4
e g

Heckenbuschlage Buschlage

=

bewurzelte Laubhglzer ' auszchlagfahige Weidenaste
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<

- hedge brush layer — WLV Bruck/Mur,Prolebbach, 2006
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- drain fascine — princi

lebende Weiden,

0,40-0,60m

tote Aste 10-15cm

?

)y ———— — Faschinen

Fallinie

" Holzpflock 310-150m”




Santa Maria Institut far Ingenieurbiologie
26.11.2008 hpr und Landschaftsbau |




- drain fascine -

©

r

_-Halzpflock HG-15cm

Anardnungsschema




]
4 \Steckholzer /
Steinblock 0,50-1,00m bewurzelte Laubhdlzer



- rock check dam- WLV Bruck / Mur (Mitteraibach, 2006)
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- wooden check dam — construction principle

S-eine-

Schriti AR

T
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Sweckholz / ~=

7 ..-Rundholz £18-25¢m
bewurzeltes Laubholz -




SB applications

< G &
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SB applications

-wooden check dam-wLV Bruck/Mur (Proleb, 2006)
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- palisade - principle of construction

Weidenpfahle

ol
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®Zusammenfassung

T,
i

v simple Technik

brush mattress, branch
layer, fascine layer, fascine
wall, cutting, vegetated crib
wall, dead trunks, fascine
groyne, wattle fence,....

v' Fehlen von Bemessungsstand

i

e

v Forschung — Erfassung von Interali

biomechanischen Verhalten d@

1 h—=
Act A g Ty LSS

kef

: iEl"J! commission for development studies
T at the austrian acadamy of sciences

Austrian Academy
of Sciences (OeAW)
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