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Focus area
Wa:t Elbe River Basin How does the Elbe flood occur in Brockwitz?
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Situations and questions
s The floods on the Elbe River in 2002, 2006 and 2013

severely affected the building stock on the lower side of
Elbe village Brockwitz.

Mr Olaf Lier of Coswig town council asked the question:

* Is it possible to protect historical buildings from flooding
without using conservative flood protection and building a
dike?

* Are there advantages in house lifting compared to
conventional flood protection structures?
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Situations and questions

® Can very old houses (200 to 1000 years old) even be lifted?

® Can people imagine living in such a village?

* How much does house lifting cost compared to conventional
flood protection structures?

Current status State in the future
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Partners
Network partners

e Institute of Hydrology and Meteorology (IHM), TU Dresden

*  Leibniz Institute of Ecological Urban and Regional Development (IOER), Dresden

Stakeholder/Cooperation partners

*  City of Coswig

*  Citizens' Initiative Brockwitz - Lower side

*  Saxon State Foundation for Nature and Environment

*  Regional Planning Association Upper Elbe Valley / Osterzgebirge
*  District Office Meissen

OB

de

* Institut of Hydraulic Engineering and Water Resources Management (IWWN), TH Nuremberg (Leadpartner)

* Institute of Architectural History, Architectural Theory and Historic Preservation (IBAD), TU Dresden
*  Detmold School of Architecture and Interior Architecture (DSAI), TH Ostwestfalen-Lippe
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Work packages

WP1: Coordination/project management (IWWN)

WP2: Hydrology (IHM)

WP3: Hydrodynamics, hydraulic engineering and geotechnics (IWWN)

WP4: Nature and landscape (IOER)

WP5: Monument protection: cultural monuments, historic village complex, townscape (IBAD)

WP6: Building analysis and impact assessment (IOER)

WP7: Urban and Open Space Planning (TH OWL)

WP8: Architecture und Technology (TH OWL)

WP9: Assessment of the possible impacts of the project / comparison of damage potential / sustainability (IOER)
WP10: Synthesis (IOER / IWWN)
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Motivation:

Characterisation of the flood situation for Brockwitz necessary:

¢ as a basis for the calculation of water level, flow velocity and flood
duration

¢ on the setting of protection objectives

Content:
e statistical extreme value evaluation of observation data

Results:

Creation of hydrological basis by calculation of:

¢ flood hydrographs of the Elbe in Brockwitz for recurrence intervals
between 1 and 200 years

¢ characteristic flood patterns and flood durations
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Characteristic flood waves
Grouping of standardised waves - Example: Characteristic flood hydrographs for HQ(100)
5000 .
%500 e _~  characteristic flood hydrographs
4000
3500
. 3000 - )
= ... for short flood peak incidence times
E 2500
5’2000 ... for medium flood peak incidence times
... for long flood peak incidence times
1500
1000 — ——HQ Feb 1830
500 - HQ Jan 1862
0 i =-=-= HQ Sep 1890
0 100 200 300 400 500 §00: T =HAANgA02
Zeit (Stunden) = HOMay2013
=» Input for calculation of local water levels and flow velocities in WP 3 (hydrodynamics)
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Work package 3 | Hydrodynamics, hydraulic engineering and geotechnics TG CONLE Wi

INSTITUT FUR WASSERBAU UND WASSERWIRTSCHAFT

Motivation:

Determination of hydrodynamic and geotechnical design parameters

Content:

two-dimensional hydrodynamic-numerical model

Results:

Water levels, flow velocities, flooding areas, geotechnical design parameters etc.

total FreeBord: 50 cm

new ground level:
107.55 - 107.60 m+NN

...... [iScm (FB 1 Step) ;

on) \/ Water Level HQ100 (stationary):
107.20 - 107.25 m+NN
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=> Terrain profiles

ACTUAL state (AS)

Work package 3 | Hydrodynamics, hydraulic engineering and geotechnics

Lifting state (LS)

Qo

leveel/dike
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Work package 3 | Hydrodynamics, hydraulic engineering and geotechnics
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Work package 3 | Hydrodynamics, hydraulic engineering and geotechnics it i -

=> Levee/dike scenario — flooded area HQ(100) + water depth

protection target = HQ(100)

fictitious dike course

backwards along almost the entire row of
buildings low side

vy

Slope inclination 1:3
Basis of assessment:
WL HQ(100) stationary + 50 cm freeboard
- Dike crest height 107.76 to 107.66 m+NN
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Work package 3 | Hydrodynamics, hydraulic engineering and geotechnics D O M s

=» Levee/dike scenario — flooded area HQ(200) + water depth

- Exceeding the protection target!!!

- Flow around / over the levee/dike

- Water depths and damage in the study area
at least as in the ACTUAL state (> 4m)
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Work package 3 | Hydrodynamics, hydraulic engineering and geotechnics

=> Lifting scenario 3 — flooded area HQ(200) + water depth

04.11.2020

TECHNSCHE HOCHSCHULE NURNBERG
INSTITUT FUR WASSERBAL UND WASSERWIRTSCHAFT
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- Exceeding the protection target

- Flooding of the upscale area

- Water depth approx. 15 ... 22 cm in the lifting
area with water level 107.78 m above sea level

total FreeBord: 50 cm

™l new ground level:

.55 -107. N PIEAE SRR R, 5
107.55 - 107.60 m+NN| 15 cm (FB 1 Step)
135 cm (FB Ground elevation

original ground level
(actual state)

=> Loss of retention space

Work package 3 | Hydrodynamics, hydraulic engineering and geotechnics

Discharge: HQ(100) stat._| Status _| Houselifting

Oy Bee
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Flooded area increase/ _ negligible
decrease
depth averaged flow enlargement max. < 20 cm/s max. < 20 cm/s
jeelochy reduction max. < 50 cm/s max. < 50 cm/s
(local area)
water level situation enlargement max. <5 cm/s max. <5 cm/s
{locallares) reduction max. <2 cm/s max. <2 cm/s
Loss of retention space [623a7rm® 197200
Consequences of HQ(200) water depth max. 22 cm >4 m (as ACTUAL state)
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Work package 4 | Nature and landscape
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Work package 4 | Nature and landscape
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Work package 4 | Nature and landscap
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Nature conservation assessment
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Work package 4 | Nature and landscape

Result:

Leibniz Institute of
Ecological Urban and
Regional Development

&

N

ature conservation assessment

Wert des.

© gering © matel © hoch @ sehrhoch

HUeBro
Hebungsgebiet Houshatum n Lisoerschwmmmunsgeteien
- . am Bl s Ee-Ooes Brocumts

- Much more values of nature can be
preserved by the house lifting with their
surroundings compared to the
construction of a levee/dike.

7] Potenziotie Rodungstiache 10 m*

Brockwitz. Naturschutzfachiche

Bewartu
[7] Potenziolio Rodungsfiache 30 m*  bunauesen ~ >
= S 3 l@bﬂl’ ANKIS, R
o S07-1 o 0. m}v\%ﬂ 100 Meter @
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Work package 5 | Monument protection @éiﬁgﬁ‘g‘ﬁ’ﬁ I

Motivation:

Formulation of:

e Characteristics of the buildings

*  Description

¢ Conservation status / changes

*  Protective elements

e Cultural-historical and urban planning significance

Content:
* Research, surveys, mapping of objects, drawing of plans etc.

Results:
¢ Recommendations for the preservation of the substance of the
buildings
*  Flood prevention for the buildings
T
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Work package 5 | Monument protection (D imamest 15
27?7

Historical site analysis: settlement development of Brockwitz

After floods in 1845 and village fire in 1854:

¢ Reestablishment or preservation of the building structure

* on the lower side opposite the church Licke in the building line
* nodevelopment until the 1980s

* Inthe 1980s / especially after 1990:
¢ On the lower side new buildings in the lower part of the property,
moved away from the building line (danger of flooding!)
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Work package 5 | Monument protection @éiﬁgﬁ‘g‘ﬁ’ﬁ I

Historical site analysis:
time of origin of the buildings

before 1870

=
@ 1870 - 1917
m

1918 - 1944
1945 - 1989
after 1990

{ - non-investigated buildings

! — HQ(100)
T
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Work package 5 | Monument protection @gg%ﬁm

Historical site analysis:
cultural-historical and urban
planning significance

Single monument (cultural monument)

Historical buildings and facilities relevant to urban
development

* Buildings and facilities relevant to urban development
buildings not typical of the area

Other

existing buildings not examined

~ | Asset group (cultural monument)

| Ancillary plant (cultural monument)

Cairn (cultural monument)

Boundary of the preservation statute
(urban monument protection)
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Work package 5 | Monument protection

©

TECHNISCHE | 4
UNIVERSITAT '/
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Recommendations for the uplift of buildings of cultural-historical / urban development significance

04.11.2020

Lifting by Yom tham thim thom  vhow 250m

Building precaution/ preservation in situ

Lifting / preservation

Lifting or replacement construction

Increased replacement construction in the building line
Building Task without rebuilding

New construction (land fill or added new building)
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Work package 5 | Monument protection

Results - Recommendations from the perspective of monument conservation
* Lifting of all culturally, historically and urbanistically relevant buildings at risk of flooding.

* Priority is given to a conservation-oriented approach to the existing buildings (urban
planning, historical substance) including outbuildings and enclosures.

* Lifting process closely coordinated in time, no individual projects.

* Avoidance of interventions in the subsoil for the protection of ground monuments.
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Work package 6 | Building analysis and impact assessment

=> Consideration of the house elevation in relation to the level of the objects

HQ 200
h=326m
HQ 100
h=2,69m

HQ 50
h=2,09m

HQ 20

0 1000 2000
ng Restoration costs in EUR/m2

o

h=124m 00 ¥ o
HQ10 10

h=054m o 1000 2000

Restoration costs in EUR/m2
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Work package 6 | Building analysis and impact assessment

=» Monetary valuation for the area of uplift

100 -
~&~ ACTUAL state

~#- Flood protection levee/dike

HQ 200

~O- Home lifting

~o— Home lifting

Potential damages in %

0,10 0,05

Probability of occurrence = 1/recurrence interval [a]

Federal Ministry 2 TECHNISCHE
| o Emment Nture ECHNSCHE HOCHSCHILE MRNBERG @ universitar  THY
and Nuclear Safety : SRS S DRESDEN OWL Lelbiz institute of
Bro e T TEe S D i -
HUe Coswig TIT oy I= W

@ Leibniz Institute of
Ecological Urban and

Regional Development

"HUeBro"
dirk.carstensen@th-nuernberg.de

14



Climate change and the European water
dimension - Enhancing resilience

Work package 8 | Architecture und Technology

= Comparison of lifting methods/procedures

Lifting procedure A

potential improvements

3 construction
space ™\ probiems

P

work to be done,
liting procedures

restriction of
liveabilty

el Lifting procedure B

potential improvements

construction

space gain ‘ problems

work to be done,
lifing procedures.

restiction of
liveabilty

potential improvements

Lifting procedure G

Lifting procedure D

potential improvements

HUe

Coswig

n TECHNS
INSTITUT FUR

Motivation and Results:

% Analysis of lifting methods

% Typologisation of all buildings with regard to the
implementation and type of house lifting

% Checklist for the construction and damage survey
¢ Comparative assessment matrix for lifting methods
% (Catalogue with guiding details

space construction ,
qain problems space gain construction
. ‘ problems
\ \\_‘
resticton o work o be dore, resticton of work o be dore,
veabilty Hfing procecures veabilty Hfing procedures
Q Federal Ministry TECHNISCHE q
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outer wall —4 {

flood
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Work package 8 | Architecture und Technology

floor
ceilings

basement

technical building equipment,
usage requirements,
structural requirements,

Protection of historical monuments
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Houselifting
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Backfilling,
Design of the
entrances,
etc.

Work package 8 | Architecture und Technology
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Possible improvements in connection with the lifting procedure:

Sealing work,

Improvement of the thermal envelope,
Drainage works,

Front design/front redesign,

Adaptation of the technical building equipment
etc.
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Work package 7 | Urban and Open Space Planning
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Work package 7 | Urban and Open Space Planning
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Work package 7 | Urban and Open Space Planning
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Work package 7 | Urban and Open Space Planning

Design options for transitions to neighbouring properties
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high media interest during the project period
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Answers to the questions at the beginning of the presentation ...

s Is it possible to protect historical buildings from flooding without using conservative flood protection and building a dike?

* Yes, the raising of houses and the surrounding terrain is an alternative to the protection of historic buildings
in small-scale areas in relation to a flood protection dike.

s Are there advantages in house lifting compared to conventional flood protection structures?

* Yes, the loss of retention space is partly lower and the damage caused by frequently recurring floods and
extreme floods (e.g. HQ(200)) is negligible.

# Can very old houses (200 to 1000 years old) even be lifted?
* Yes, almost all houses can be lifted.

* Can people imagine living in such a village?
* Yes, people can imagine that ...

* How much does house lifting cost compared to conventional flood protection structures?

*  These measures usually cost no more than conventional flood protection for a small number of houses (10 to
20). However, the costs are too much for people to pay for this work out of their own pockets. Financial
support from the government is necessary.
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Success of the project

From model to realisation!

Good news! > The German government is providing 10 million Euro for the project!

Source: Lier (2017)
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