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0. Introduction 0. Goals of this lecture
- Goals
- Terms and > First of all to give some insight into disciplines that deal with
definitions the 'land' and how you can make use of that in planning and design
earth
ground > Get a basic understanding of the main principles of geology,
soil geomorphology and soil science
- Earth sciences;
General concepts > Develop your curiosity in the immense richness of these very basic
geology, disciplines gnq'hqpefully some enthousiasm

e

i i :{.’Fy"-%f’l v ;

geomorphology, A

soil science R
1. Earth and ground as
design material

2. Applications of
earth and ground in
the design process
3. Form, use and ”“"ﬁ‘*ﬂﬁfﬂiy
meaning of earth and
ground

4. Representation
techniques related to
earth and ground in
design

5. Examples, case-
studies and types

http://maps.google.nl/maps?l=37.938007,22.978414&z=14&t=h&hl=en
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0. Introduction
- Goals
- Terms and
definitions
earth
ground
soil
- Earth sciences;
General concepts
geology,
geomorphology,
soil science

1. Earth and ground as
design material

2. Applications of
earth and ground in
the design process

3. Form, use and
meaning of earth and
ground

4. Representation
techniques related to
earth and ground in
design

5. Examples, case-
studies and types

Earth

Is both
abstract (the
earth) and
concrete: what
you can put
your hands in..
Earth is also
referring to
the planet we
are living on.

Ground

Is concrete in
the sense that
is always
substance
matter;
material

Soil

Is abstract; a
man-made
classification
on the basis of
explicit
criteria
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- Goals

- Terms and

definitions
earth
ground
soil

1. Earth and ground as
design material

2. Applications of
earth and ground in
the design process

3. Form, use and
meaning of earth and
ground

4. Representation
techniques related to
earth and ground in
design

5. Examples, case-
studies and types

The central
problem of the
Earth sciences
is to
understand how
our planet
works and how
it came to be
the way it is.
The essential
fact emerging
from these
sciences is
that the Earth
can be pictured
as a set of
separate but
interconnected
cycles.

The main
geomorphologic
processes are:
> epigenous or
exogenous
processes

> hypogenous or
endogenous
processes

>
extraterrestria
1l processes;
processes,
where landforms
are created by
“alien”
influences

LECTURE 2009, fall

earth

The main
process in soil
science is soil
formation.
Water movement
in the soil
because of rain
moves particles
to deeper parts
and thus
forming layers;
horizons


http://www.bartleby.com/59/19/planet.html
http://www.bartleby.com/59/19/planet.html
http://www.bartleby.com/59/20/earth.html
http://www.bartleby.com/59/20/earth.html
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0. Introduction The study area for part of Holland; roughly the line Amsterdam -
— Goals Utrecht
— Terms and Geological, geomorphological and soil maps

definitions
earth
ground
soil

- Earth sciences;
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geological map geomorphological map
LECTURE 2009, fall

earth
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0. Introduction
- Goals
- Terms and
definitions
earth
ground
soil
- Earth sciences;
General concepts
geology,
geomorphology,
soil science

1. Earth and ground as
design material

2. Applications of
earth and ground in
the design process

3. Form, use and
meaning of earth and
ground

4. Representation
techniques related to
earth and ground in
design

5. Examples, case-
studies and types

General concepts in the earth sciences:
- The cyclical character of the main processes

- The large time scales

— The principle of layered structure; the law of superposition what
is on top is younger

/ Weathering
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0. Introduction
- Goals
- Terms and
definitions
earth
ground
soil
- Earth sciences;
General concepts
geology,
geomorphology,
soil science

1. Earth and ground as
design material

2. Applications of
earth and ground in
the design process

3. Form, use and
meaning of earth and
ground

4. Representation
techniques related to
earth and ground in
design

5. Examples, case-
studies and types

General concepts

THE GEOLOGIC TIME SCALE

Geologists have created a geologic time scale to provide a common
vocabulary for talking about past events. The geologic time scale 1is
generally agreed upon and used by scientists around the world,
dividing time into eons, eras, periods, and epochs.
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X - Quaterna <
- § t WM . y Qm_. 10000 years
2 =1 Pliocene
& 3 & | Paleogene .
500 ~ -
5 e Cretaceous |: 3 o
1000 - 2 ' - 9 Miocene
- = =
g :
e 3 g = | Jurassic 20
¥ 200 m
— % -
] & Triassic -
2000 - Permian - Oligocene
' 30 -
3 1N
- 300 .
- - t
2500 arboniferous .
: e @
- Devonian -
3000 ] i . &
12 Silurian - 2 Eocene
18 : a
< —
3500 A 50 -
- Ordovician =
g 500 N
4000 ~ o
a g Cambrian B
13 o= Paleocene
i = Vendian E
4600 * 600 85



http://encarta.msn.com/encyclopedia_761586399/Geologic_Time.html
http://encarta.msn.com/encyclopedia_761586399/Geologic_Time.html
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0. Introduction
- Goals
- Terms and
definitions
earth
ground
soil
- Earth sciences;
General concepts
geology,
geomorphology,
soil science

1. Earth and ground as
design material

2. Applications of
earth and ground in
the design process

3. Form, use and
meaning of earth and
ground

4. Representation
techniques related to
earth and ground in
design

5. Examples, case-
studies and types

The geological map of Scotland; showing geologically old formations

A

LECTURE 2009,
earth
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0. Introduction General concepts: examples
- Goals
- Terms and Changes in landform in Holland between 4100 BC and 1200 AC; Holland
definitions is geologically speaking very 'young' and very dynamic. Landform
earth changes very fast in geological context.
ground
soil Note specially the coastal development in Holland; it has changed
- Earth sciences; considerably
General concepts 3 Laat-Atlanticum  C14:5300}. (s 4100 v.Chvr) 1oLeBdeIseUNe T st Ol Aoty oo  iaoraits
geology,

geomorphology,
soll science

1. Earth and ground as
design material

2. Applications of
earth and ground in
the design process

3. Form, use and
meaning of earth and
ground

4. Representation
techniques related to
earth and ground in
design

:' s 11800000 s %

5. Examples, case-
studies and types

LECTURE 2009, fall
earth
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0. Introduction
- Goals
- Terms and
definitions
earth
ground
soil
- Earth sciences;
General concepts
geology,
geomorphology,
soil science

1. Earth and ground as
design material

2. Applications of
earth and ground in
the design process

3. Form, use and
meaning of earth and
ground

4. Representation
techniques related to
earth and ground in
design

5. Examples, case-
studies and types

Surface per elevation and plate tectonics

Continents

+ 16,400 feet (approx.)
+13,100 —

- +6500

Elevation

Kilometers

il T
LB l
“-6

—  +9850 —

Per cent of earth's surface

Figure 7.8 Distribution of the earth’s solid surface area in successively lower elevation
zones.
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0. Introduction
- Goals
- Terms and
definitions
earth
ground
soil
- Earth sciences;
General concepts
geology,
geomorphology,
soil science

1. Earth and ground as
design material

2. Applications of
earth and ground in
the design process

3. Form, use and
meaning of earth and
ground

4. Representation
techniques related to
earth and ground in
design

5. Examples, case-
studies and types

General concepts: example in geomorphology

The study of river systems; some examples:

a. zZone of erosion and zone of deposition

b. Process of erosion and deposition in meandering river

c. Different river patterns/forms due to the interaction between
climate, geological material and time

a Cr

T™E
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-— - e

Figure 4-9: Stream Ageg

» Eroswn
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Erosion

.
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3 & Wy
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Fig. 5.9 Typesof droinoge potterns.
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0. Introduction
- Goals
- Terms and
definitions
earth
ground
soil
- Earth sciences;
General concepts
geology,
geomorphology,
soil science

1. Earth and ground as

design material

2. Applications of
earth and ground in
the design process

3. Form, use and
meaning of earth and
ground

4. Representation
techniques related to
earth and ground in
design

5. Examples, case-
studies and types

General concepts: example in geomorphology

The study of valley forms; different types of valleys

Fig. 12.2A. V(rs(hdlmdt daltypen (1). a: kloofdal b: Ve-vormig dal; ¢: dal

met viakke bodem en vlechtende rivier; d: dal met viakke bodem en een Fig.12.2B. Verschillende daltypen (2). a: gully met “amphitheater’; b: gully
meanderende rivier; e: dal met accumulatieterrassen; f: dal met met scherp dq!-bmrncmdc; c: gully met delle; d: secundair asymmetrisch
erosieterrassen; g: 'Flachtal’; h: dal met convexe dalwanden. dal; e: primair asymmetrisch dal; {: diep trogdal; g: ondiep trogdal.

LECTURE 2009, fall
earth
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0. Introduction General concepts: example in soil science

- Goals

— Terms and Soil formation based on movement of matter in the soil by water

definitions (rain)
earth Soil formation only takes place in the upper 1-1,5 m of the earth
ground
soil : Mineral fragments § Organic

- Earth sciences; Organic matter and organic matter ;

General concepts

geology,

geomorphology,

soll science

1. Earth and ground as
design material

2. Applications of Dlsmtegratmq ro-:k

‘ 'Pa.rent materlal

; s o A% | SRS e o ~
earth and ground in '\4..:, i .'-’:"; :"l' b .""':.; ':'(' \ 93 '\/‘,.,__‘_:,_.a e = f Bt (C horlzon
the design process DSt Ny M e, g, RO _ '“;i.- “~~ o

78 -,2 R PR e _...-:‘-'. o AN, B0, b
'. ...],' o:ige "“ "/- v 2 .}- a:-'_-;\_ TN -",./'-
Bedrock e Bedrock _Bedrock .

3. Form, use and 3“,.
meaning of earth and B
ground

Bedrock begins
to disintegrate

Qrganic materials

2 2 Deuﬂopedsonsup
| facilitate disintegration |

ports thlck uegetatlon

4. Representation
techniques related to
earth and ground in
design

5. Examples, case-
studies and types

LECTURE 2009, fall
earth
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0. Introduction Earth sciences; geology, geomorphology, soil science

- Goals The three basic maps of Holland

- Terms and

definitions Similarities
earth The river system, the coastal area show in headlines great
ground similarities at the geological scale, at the geomorphological map
soil you see differences in the topographic form and at the soil map the

- Earth sciences; different soils become visible

General concepts

geology,

geomorphology,

soll science

GLoLoct GIOLOGY GAOMOAIO OCH CACPOR PO OGY

CLOBALL BCOCMIAANT GENERALIZED SOm. Map

LY

LN A [ f])

LECTURE 2009, fall
earth



MSc URBANISM ARI1U030 — TERRITORY — DELFT University of Technology — Faculty of Architecture

0. Introduction
- Goals
- Terms and
definitions
earth
ground
soil
- Earth sciences;
General concepts
geology,
geomorphology,
soil science

1. Earth and ground as
design material

2. Applications of
earth and ground in
the design process

3. Form, use and
meaning of earth and
ground

4. Representation
techniques related to
earth and ground in
design

5. Examples, case-
studies and types

Earth sciences;

geology,

geomorphology,

The three basic maps of Holland

R e e e

GEOLOGIE

GEOLOGY

soil

science

-

AN S e

earth

The geological
map of Holland
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0. Introduction
- Goals
- Terms and
definitions
earth
ground
soil
- Earth sciences;
General concepts
geology,
geomorphology,
soil science

1. Earth and ground as
design material

2. Applications of
earth and ground in
the design process

3. Form, use and
meaning of earth and
ground

4. Representation
techniques related to
earth and ground in
design

5. Examples, case-
studies and types

Earth sciences; geology,
The three basic maps of Holland

GEOMORFOLOGIE GEOMORPHOLCGY

geomorphology,

soll science

The

AR LAS SOV 8 DI 4 AR AR A T s T A
et v v gy g

- gy e -
——

f e R

AANOCMS AR DU CA B M . AR D h B Cn B0 ™ » mAS
LRy

[ S,

- -

geomorphological
map of Holland

LECTURE 2009, fall
earth
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0. Introduction
- Goals
- Terms and
definitions
earth
ground
soil
- Earth sciences;
General concepts
geology,
geomorphology,
soil science

1. Earth and ground as
design material

2. Applications of
earth and ground in
the design process

3. Form, use and
meaning of earth and
ground

4. Representation
techniques related to
earth and ground in
design

5. Examples, case-
studies and types

Earth sciences; geology, geomorphology, soil science
The three basic maps of Holland
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The soil map of
Holland
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0. Introduction

1. Earth and ground as
design material

- Basics, role of
earth in the natural
system

- Earth sciences and
the urban landscape

- Engineering of earth
and ground

- Design process:
earth, ground and soil
at different levels of
intervention

2. Applications of
earth and ground in
the design process

3. Form, use and
meaning of earth and
ground

4. Representation
techniques related to
earth and ground in
design

5. Examples, case-
studies and types

Basics, role of earth in the natural system

- at the large scale: cycles like the geological cycle, the
hydrological cycle

At this large scale designers have to cope with the natural
conditions; as a designer you cannot influence these forces

- at the structural level: basis for the ecosystem that relates
geological material, climate, flora and fauna

At this scale designers can intervene in the system at the
structural level for instance by changing the drainage pattern

- at the level of materialisation of form, material and (micro)
climate are the determining factors

At this level the possibilities for design interventions are larger;
think of terracing, creating waterbodies, changing slopes in road
layout by cut and £fill

e Researching the natural system

Form of topography determines the watershed and the natural drainage
system

For all design projects, determining the watershed is the very first
to search for in the site analysis. Watershed and hydrological cycle
form the basis for understanding the watersystem of a site

The second issue to determine is the soil, that is directly related
to the geological material

The third issue is the vegetation and fauna

LECTURE 2009, fall
earth
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0. Introduction

1. Earth and ground as
design material

- Basics, role of
earth in the natural
system

— Earth sciences and
the urban landscape

- Engineering of earth
and ground

- Design process:
earth, ground and soil
at different levels of
intervention

2. Applications of
earth and ground in
the design process

3. Form, use and
meaning of earth and
ground

4. Representation
techniques related to
earth and ground in
design

5. Examples,
studies

case-
and types

Earth sciences and the urban landscape

The city of Rome in Italy as an early example

Tiber River
(Tiberis)

Vatican

Quirinal Hill
{Collis Quirinalis)

Fleld of Mars
(Campus Martius)

Viminal Hill
(Collis Viminalis)

Capitoline Hill EsqulllmA ﬂlll
(Collis Capitotinus)  (Collis Esquilinus)

Tiber Island

{(Insula Tiberina) Palatine Hill

(Collis Palatinus) Caelian Hill

(Collis Caelius)

Aventine Hill
{Collis Aventinus)

Servian Wall
{Murus Servii Tullsi)

0 m 500tf
o\
?0 XA ~—
% ~—
r VA 77 %
38 75
1, I &S5
=T =~ T o
g i\ Q\b ; e ‘0.\5. 7
Y ) /Y (I / e
§ ’l' : (UG . ,n{‘.. \‘I’.' ;o" l&?nau \ \ k ‘%6 7 s ' \\s :
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Roman Walls
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0. Introduction

- Basics, role of
earth in the natural
system

e T
LN

- Engineering of earth
and ground

- Design process:
earth, ground and soil
at different levels of
intervention

2. Applications of
earth and ground in
the design process

3. Form, use and
meaning of earth and

ground [ Jlate Cretaceous [mestone CIMarsorAtmens Scrast® [T1  Landili

4. Representation |
techniques related to
earth and ground in
design

5. Examples, case-
studies and types
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0. Introduction Earth sciences and the urban landscape
The city of Athens in Greece that is dominated by the Parthenon
1. Earth and ground as e - _ : ;
design material - Tﬁ?ﬁﬁihﬁm. % P e —————
- Basics, role of j;.:;?*T?r =
earth in the natural [:;j" j ERY f\hﬁ\
system fﬁ;»¥-axxma_fﬁ¥ﬁf |
- Earth sciences and ﬁ’ / : -%M{fﬁ?ﬁka‘
the urban landscape e .
- Engineering of earth CJLateCratacecus limestone  (T__IMaris of "Athens Schist® [T0  Laneti
and ground v 7 ]

- Design process:
earth, ground and soil
at different levels of
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0. Introduction Earth sciences and the urban landscape
Paris; the river Seine determining urban development in history,

1. Earth and ground as that is still visible in the present form of the city

design material
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2. Applications of
earth and ground in
the design process

3. Form, use and
meaning of earth and
ground

4. Representation
techniques related to
earth and ground in
design
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0. Introduction
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system
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5. Examples, case-
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Engineering of earth and ground

'Reading’' contourlines is essential for understanding the topography
of the land
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Figure 5-7: Cut and Fill
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0. Introduction Engineering of earth and ground

1. Earth and ground as Working with slopes
design material

- Basics, role of

earth in the natural

system

— Earth sciences and

the urban landscape

- Engineering of earth

and ground

Fig. 12.4a A sloping sile. Fig. 12.4¢ A single storey house set on conventional foundations requites considerable cut and
fill resulting in steeper slopes at each side of the lot.
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tree can be saved. the ot and the tree can be savedd. The house is closely related 1o the torm of the landscape,
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Design process: the first step
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Figure 15-15: Site Analysis




MSc URBANISM ARI1U030 — TERRITORY — DELFT University of Technology — Faculty of Architecture

0. Introduction

1. Earth and ground as

design material

2. Applications of
earth and ground in
the design process

— Techniques related
to earth and ground

- Earth and ground in
design, planning,
construction,
maintenance

- Design techniques

3. Form, use and
meaning of earth and
ground

4. Representation
techniques related to
earth and ground in
design

5. Examples, case-
studies and types

Different examples of techniques related to earth and ground

> Preparing a site for development
There are basically two fundamentally different approaches in
preparing a site for development.

- Making any site fit for a specific use
Technically, any site can be prepared for any type of development.
It does not make optimal use of sites but sometimes it is needed

o
=

a, Uitgangssituotie; g<070 0 100m.

oy

b Dromage: g =070 0 100m.

L
——]——
— —_
-

i f1lp
c. Polderpeil verloging -a=0.70 4 1.00m

VAR
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-

- Searching the best site for a certain type of development
identifying the site to be developed is dependent on the site
characteristics. This approach can be more ecologically sound.

The role of site analysis

LECTURE 2009, fall
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Different examples of techniques related to earth and ground

Preparing a site for development; in this case the new motorway A2
close to Utrecht

B

earth
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0. Introduction Different examples of techniques related to earth and ground;
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0. Introduction Different examples of earth and ground in design, planning,
construction, maintenance

1. Earth and ground as

design material Watershed management; defining the watershed in the beginning of the
design process
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0. Introduction Design techniques

1. Earth and ground as Researching site, location, exposition: working with models in sand;
design material in this case models 1:100
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Representation techniques related to earth and ground in design
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Representation techniques related to earth and ground in design
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0. Introduction Representation techniques related to earth and ground in design
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> Making use of the
(geomorphological) form of
the land; the design of
layout plans for
settlements.

Examples from Utzon in
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0. Introduction 5. Examples, case-studies and types

1. Earth and ground as > Giving form to environmental pollution; the plan for the

design material Volgermeer polder in North Holland designed by the office of VISTA
Landscape architects
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0. Introduction 5. Examples, case-studies and types

1. Earth and ground as > A regional approach for landscape development in the river
design material landscape of Holland by H+N+S landscape architects
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0. Introduction 5. Examples, case-studies and types

1. Earth and ground as > Parc de Sceaux in the southern part of Paris; making use of the
design material natural topography to create waterbodies

2. Applications of
earth and ground in
the design process

3. Form, use and
meaning of earth and
ground

4. Representation
techniques related to
earth and ground in
design

5. Examples, case-
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0. Introduction 5. Examples, case-studies and types

1. Earth and ground as > Buttes Chaumont, Paris; a former quary transformed into an urban
design material park
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0. Introduction 5. Examples, case-studies and types

1. Earth and ground as > Land use defined by soil and hydrological conditions; the forest
design material plantations in the Oostelijke Flevopolder
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0. Introduction 5. Examples, case-studies and types

1. Earth and ground as > The gardens of the 'Villa d'Este' in the city of Tivoli (near
design material Rome) that make use of the very steep slope“
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