Sup
mod

Hessian Agency for Nature Conservation, Environment and Geology

norting BIM by integrated geological 3D-
eling of urban underground i case

Stuc

y Darmstadt (Hesse), Germany

Session Urban Geology

Rouwen Lehné, Jacob Wachter, Christina Habenberger, Heiner Heggemann

Department G1 basic geological information

H=
uG

Fiir eine lebenswerte Zukunft

4th European Meeting on 3D Geological Modelling



Development population Germany
2012-2030 (%)

[ below -10,0
B -100 upto 6,0
B 50 upto 40
0 40 uwpto 45

-1,5 upto 1.5
Bl 15 Uupto 4.0.
B 40 and more

76.0% 783X
75,6% 76
Jras 72% 723% T2E% 72,8% 727% 73,1% T33% 73,1% 734% 73,8% THEX
68,1% 5%7% o

9,7%
4 0% 7,25 .
2, 7%

Anteil der Bevélkerung

50 55 60 65 70 75 80 85 S0 95 00 05 10 15 20 25 30

@ Deutschland [ Welweit

4th European Meeting on 3D Geological Modelling www.wegweiser-kommune.de



Hessian Agency for Nature Conservation, Environment and Geology

. ","‘ﬂ’—r’, --_' - ' “ 1AW f y 8 - . - "-' é"-
4 'S RV y ar - < i ;

3 N Frankfurt am Main
« Y T

e AR EE;?

. % § Hofheim'am unus Dietzenbach

I @

I & ,.—" V"\f"‘d -
S

/4 .

5 o ) . e N
Heppenh@im {Bergstrale) -

=4 .
A
e~ A
\ .
’

I [ —
_ | _ 1 1lNue
4th European Meetlng on 3D GEO|OgIC8.| MOde"'ng Fiir eine lebenswerte Zukunft



Complex succession of

soils/deposits

Soil map 1:25.000, HLNUG, modified




Hessian Agency for Nature Conservation, Environment and Geology

Geology northern URG

W E
5

4th European Meeting on 3D Geological Modelling



servation, E

Hessian Agency or N

ature Con
8 Y ] = 5

nvironment and Geology

General

¥ geological
framework
Darmstadt city

LI s

(Bing Maps) 2 km I | =—
uG

4th European Meetlng on 3D GeO|Og|CaI MOdE"Ing Fiir eine lebenswerte Zukunft



Hessian Agency for Nature Conservation, Environment and Geology

How to support BIM (= urban development
= urban planning) from a geological point of view

1. Geological 3D-modelling
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1. Geological 3D-modelling
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1. Geological 3D-modelling

Petrograhpy
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1. Geological 3D-modelling
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How to support BIM (= urban development
= urban planning) from a geological point of view

2. Implementing groundwater information
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2. Implementing groundwater information
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How to support BIM (= urban development
= urban planning) from a geological point of view

3. Implementing underground infrastructure
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3. Implementing underground infrastructure
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3. Implementing underground infrastructure
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3. Implementing underground infrastructure
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How to support BIM (= urban development
= urban planning) from a geological point of view

4. Achieving an integrated 3D-model
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4. Achieving an integrated 3D-model
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How to support BIM (= urban development
= urban planning) from a geological point of view

5. Delivering products
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5. Delivering products i interaction areas foundations
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5. Delivering products T interaction areas sewage sytem
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5. Delivering products

Maps for the city council

Red = interaction areas in October
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5. Delivering products T weak construction ground
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5. Delivering products T weak construction ground

Probability of silt appearing in 2-5 m depth
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5. Delivering products i weak construction ground :%:
green = ok, red = potentially weak —_—
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5. Delivering products 1 radon maps
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5. Delivering products 1 radon maps
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5. Delivering products 1 radon maps
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5. Delivering products 1 radon maps

Low permeability, Jf
fine grain sizes, "%
High content of
Thand U

2000 4000
Lttty
Horizontal Length (m)

Conductivity

very good

Mudflows from the graben shoulders

Hie
ue

Fiir eine lebenswerte Zukunft



Hessian Agency for Nature Conservation, Environment and Geology HESSEN

How to support BIM (= urban development
= urban planning) from a geological point of view

. Geological 3D-modelling
. Implementing groundwater information

. Implementing underground infrastructure

1
2
3
4. Achieving an integrated 3D-model
5. Delivering products

6

. Interacting
U Delivering geological 3D-content to 3D city models >>BML

U Delivering geological 3D-contentto municipalities >>
3D-database and 3D-web viewer >> GST
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stay tuned
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.How to support BIM (= urban development = urban planning)
From a geological point of view

B 1. Geological 3D-modelling
2. Implementing underground Infrastructure
B 3. Deriving maps
Interaction areas
W eak construction ground
Radon emanation
éeeééeecé
Diggability
Drilling information goes BML
BML goes 3D city models

Followme é . Ntlkih may at the 17th internatioal Forum for 3D-city mode
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5. Delivering productsi radon maps
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g8 Geodynamics in Darmstadt
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N Radon measurements eastern master fault

. Location Max. value Bg/m3 Av. value Bg/m3
Front of the fault 21.888 11.607
. Room right beside fault 9.865 6.081
Entrance hall 187 15
. Raumluftmessung Darmstadtium - Stérungsmessraum
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Probe A (Ra 226) Gesamtanalysenfehler
[Bgkg T™M] [Bgkg T™™M

Ref 1 244 26

2 26,9 23

3 33,9 25

MP 04 26,3 32

5 27,1 24

06 22,6 25

7 33,3 21

3 15,7 31

MP 09 30,6 15

0 37,5 28

! ) 3,5

MP12 36,1 ]

MP 13 43,6 3.4

MP14 22,8 41

MP 15 23,9 21

MP 16 25,6 22

MP 17 28,9 24

MP 18 32,1 27

MP 19 27,4 3,0

MP 20 20,9 25

MP 21 18,5 1.9

MP 22 28,9 17

MP 23 29,8 27

MP 24 32,1 2.8

MP 25 26,0 3.0

MP 26 40,3 2.4

MP 27 17,7 37
Ref KW 27,6

1,6

Analyse
Bodenproben
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B Bewertung der Messergebnisse

- Ra-226 Aktivitat der Bodenproben

= zwischen 17,7 Bg/kg TM (MP 27) und 43,6 Bg/kg TM (MP 13);
il Mittelwert von 28,64 Bg/kg TM

Liegen im Ublichen Bereich fir Radium-226 in B6den

Keine Ausreifder nach oben oder unten

Bundesamt fur Strahlenschutz:

- Sand 11 39 Bg/kg (Mw 15 Bg/kQg)
- Ton/Lehmvon <2071 90 Bg/kg (Mw < 40 Bg/kg)*

(Haller, 2014)
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1metasediments/metavolcanics; Devonian/Carboniferous
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2sedimentary/igneous

IWEANR in Verbania, ltaly. November 7t 2017 Rouwen Lehné



