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Hesse - Geomorphology
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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

About 1,800 drillings
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1. Geological 3D-modelling

10 m distance

between 2 drillings
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1. Geological 3D-modelling
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Source: ArcGlobe
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How to support BIM (= urban development

= urban planning) from a geological point of view

1. Geological 3D-modelling

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

1. Geological 3D-modelling

2. Implementing groundwater information

3. Implementing underground infrastructure
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3. Implementing underground infrastructure

foundation state theatre
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3. Implementing underground infrastructure

foundation state theatre

sewage system

4th European Meeting on 3D Geological Modelling



Hessian Agency for Nature Conservation, Environment and Geology

4th European Meeting on 3D Geological Modelling

3. Implementing underground infrastructure

Blue transparent = groundwater surface, black = sewage system, blue = water supply, yellow = gas supply
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How to support BIM (= urban development

= urban planning) from a geological point of view

1. Geological 3D-modelling

2. Implementing groundwater information

3. Implementing underground infrastructure

4. Achieving an integrated 3D-model
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4. Achieving an integrated 3D-model

Sewage system and other underground infrastructure

as real 3D-objects in the geological 3D-model 
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How to support BIM (= urban development

= urban planning) from a geological point of view

1. Geological 3D-modelling

2. Implementing groundwater information

3. Implementing underground infrastructure

4. Achieving an integrated 3D-model

5. Delivering products
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5. Delivering productsïinteraction areas foundations
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5. Delivering productsïinteraction areas sewage sytem

4th European Meeting on 3D Geological Modelling



Hessian Agency for Nature Conservation, Environment and Geology

4th European Meeting on 3D Geological Modelling

Maps for the city council

5. Delivering productsï

interaction areas sewage sytem

Red = interaction areas in October
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Å Peat

Å Clay

Å Silt

Å Organic matter

Å Mud/gyttja

Rechts: Schiefer Turm 
von Pisa (Klett, 2015)
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5. Delivering productsïweak construction ground

In Hesse there are 5
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5. Delivering productsïweak construction ground

Probability of silt appearing in 2-5 m depth
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5. Delivering productsïweak construction ground

green = ok, red = potentially weak
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5. Delivering productsïradon maps
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Fence diagram showing geologically homogenous regions

Lateral input,

wedge-like
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5. Delivering productsïradon maps
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High permeability, 

coarse grain sizes,

High content of

Th and U

Dislocated weathered granodiorite (Grus)

4th European Meeting on 3D Geological Modelling

5. Delivering productsïradon maps
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Source: ArcGlobe

Low permeability, 

fine grain sizes,

High content of

Th and U

Mudflows from the graben shoulders
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5. Delivering productsïradon maps
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How to support BIM (= urban development

= urban planning) from a geological point of view

1. Geological 3D-modelling

2. Implementing groundwater information

3. Implementing underground infrastructure

4. Achieving an integrated 3D-model

5. Delivering products

6. Interacting

ü Delivering geological 3D-content to 3D city models >> BML

ü Delivering geological 3D-content to municipalities >> 

3D-database and 3D-web viewer >> GST
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stay tuned

Source: ArcGlobe rouwen.lehne@hlnug.hessen.de

15.05. ï16.05.2018
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09./10.06.2009

How to support BIM (= urban development = urban planning) 

From a geological point of view

1. Geological 3D-modelling

2. Implementing underground Infrastructure

3. Deriving maps

Interaction areas

Weak construction ground

Radon emanation

éééééééé

Diggability

Drilling information goes BML

BML goes 3D city models

Follow me é. Next talk in may at the 17th internatioal Forum for 3D-city models
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Fig. 8 new
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5. Delivering productsïradon maps
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Geodynamics in Darmstadt
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Geodynamics in Darmstadt

(Hoppe et al. 2014)
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Radon measurements eastern master fault 

Location Max. value Bq/m3 Av. value Bq/m3

Front of the fault 21.888 11.607

Room right beside fault 9.865 6.081

Entrance hall 187 15

(Hoppe et al. 2014)

Measurements in the soil = 340 kBq/m³

4th European Meeting on 3D Geological Modelling
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Analyse 

Bodenproben 

Source: ArcGlobe

Probe A (Ra 226)

[Bq/kg TM]

Gesamtanalysenfehler

[Bq/kg TM]

Ref 1 24,4
2,6

MP 02 26,9
2,3

MP 03 33,9
2,5

MP 04 26,3
3,2

MP 05 27,1
2,4

MP 06 22,6
2,5

MP 07 33,3
2,1

MP 08 15,7
3,1

MP 09 30,6 1,5

MP 10 37,5
2,8

MP 11 -
3,5

MP12 36,1
-

MP 13 43,6
3,4

MP14 22,8
4,1

MP 15 23,9
2,1

MP 16 25,6
2,2

MP 17 28,9
2,4

MP 18 32,1
2,7

MP 19 27,4
3,0

MP 20 20,9
2,5

MP 21 18,5
1,9

MP 22 28,9
1,7

MP 23 29,8
2,7

MP 24 32,1
2,8

MP 25 26,0
3,0

MP 26 40,3
2,4

MP 27 17,7
3,7

Ref KW 27,6
1,6
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Bewertung der Messergebnisse

Source: ArcGlobe

- Ra-226 Aktivität der Bodenproben 

zwischen 17,7 Bq/kg TM (MP 27) und 43,6 Bq/kg TM (MP 13);  

Mittelwert von 28,64 Bq/kg TM 

- Liegen im üblichen Bereich für Radium-226 in Böden

- Keine Ausreißer nach oben oder unten 

- Bundesamt für Strahlenschutz:

- Sand 1 ï39 Bq/kg (Mw 15 Bq/kg)

- Ton/Lehm von <20 ï90 Bq/kg (Mw < 40 Bq/kg)*

(Haller, 2014)
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Europa: 337 Millionen 1990; 379 Millionen 2014

Geology Hessen

1:300.000

aggregated

Alluvium

Bunter

Cristalline basement

Rotliegend 2

Rhenish massif 1

Quaternary

Tertiary sediments

Tertiary volcanics

1
metasediments/metavolcanics; Devonian/Carboniferous

2
sedimentary/igneous

IWEANR in Verbania, Italy. November 7th 2017 Rouwen Lehné


