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LTL! What is a System? EIW

« A system is a regularly interacting or interdependent group of
items forming a unified whole.

« Every system is delineated by its spatial and temporal
boundaries, surrounded and influenced by its environment,
described by its structure and purpose and expressed in its
functioning. (Wiki)
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Fl{ Closed Systems — Open Systems EIW
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Basic conditions of real Systems/Evolution ﬂw
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|_T|-! Individual behavior - System behavior EIW

People Environment

———F

6 Million years of human history:
Adaptation mainly
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ﬂ Responsibility EIW
&~ @ =

Engineers, Architects
Territorial Planners

l Techn. Environment I
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Different Data, Behaviour and Structures EIW

Transport System
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Behaviour 3a _ - : Behaviour :
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Structure
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_T_U_ Understanding ﬂw

« from Symptoms to Drivers and Causes of ....

« From simple elements of the transport system to

« more complex structures of Human- and System-Behavior

* From single mode to internodal understanding
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Examples
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*Width of lanes
*Speed — Perception
*Cycling — Environment

sunderstanding Mobility

H. Knoflacher

Individual behaviour — System behaviour
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Simple Question?

What is the proper lane width?
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B about History of Road design elements

Road vehicles:

From horse and cart to cars and trucks

ml

e Examples and Logic of
2] Standards [RAST-Q

A% 1966];

) i & \ residential road T30 =

lane width = 3,25m

o [km /0]
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_ Efficiency: people/m/h?

_TU__ In the Brain of Planners.... m
m e m_5°f:ﬂ: == —_ i :“f_
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|___ Questions ﬂw

Is there a relationship between width of lane
and travel speed??

What is the ,,mechanism* which is responsible
for this relationship?

If we know the mechanism, we can exactly
choose the width for the right speed.

Traffic planning would have a scientific background
for this siple element — for the first time!

14.06.2018 19 H. Knoflacher

TU| Lane - car-width — average travel Speed ﬂw
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Iu Measurement of positions of cars in the cross section EIW
i
..an unknown (in transport)
‘ function was derived
1 g
H
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&: Anpassung des Laplace-Funklion an eine wellers MeBrelhe
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Textbook — psychology - Experin:T_Elw

23 H. Knoflacher
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Bio-psychilogy gave the answer EIW
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Crabs - eyes —irritation by flash lights in constant
time-intervals.

Explanation:
latent, periodic Mechanism

Experience with the first minutes driving a car
show this mechanism is also valid for the man
Subconscious mechanism of this kind enable us
to drive a car

Physiology:

cerebral cortex is to slow, to energy consuming
Deeper layers are needed

History of our evolution

24 H. Knoflacher




LTL! Physiologie + Kinematic EIW

The perception of deviation from the Ideal linie is
always delayed — oversteering — periodic mechanism
due to At! (differential equation — sinus function —
expoential probability function)

The faster the speed the bigger the deviation

Theory for the proper chioce of width of lane was
now established. Perfection by further research by
Miachel Schopf

Solution: only possible by
interdiciplinary approach!
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LTL! Speed an periodic mechanism EIW

High speed vz > v1

H Narrow lane f(X) =C.e*x
x =a.tga az> a1
a=v.t
a; =f(vy)
a, =f(vy)
Time delay At
Wide lane

a
a; | N
X
1 Xs A
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Restbreite and Vehicle Width

F——y o Skizzed Latent periodical
u(a]y MO tane s - Mechanism
- :,1,:' m ft)=e At
- R

:
1 - ‘e
i wide lane

At higher speed bigger
deviation from perfect line =|

« wider lane needed or
« higher concentration

t L = more Energy (short time
« lower speed at narrow
by lane!
Behavior depending on remaining width
results in optimal remaining width
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Speed km/h

20

Vehicle speed and remaining width

(= lane width — vehicle width) in driving experiment

y =39,665In(x) + 75,913
R*=0,9724
A
e
7’
7’
4
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0 0,2 04 06 08 1 1,2 1,4 1,6 1,8

[Lane width — vehicle width]|

14.06.2018

Lane width for optimal convenience EIW
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|TU The scientific proper lane width
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. bf my bf ) RV - one way traffic
50tb, FEW LEW
Ne/hy " o 7 o7 GV — two way traffic
40 2,05 2,15 2,55 2,65 'V50% - average speed
50 2,10 2,30 2,63 2,75
60 2,25 2,45 2,75 2,85

F) 2,40 | 2,60 | 2,90 | 3,00
80 2,55 | 2,75 | 300 [ 3.5
10 2,9 | 3,05 | 3,30 | 3,45
120 3,25 | 3,45
130 3,40 | 3,60

: Fahrstreifenbreiten mit Ricksichinahme auf die maximal
L it ~ die vom Planer zu verantwortenden
Mindest- und Maximalbaeiten (aus KNOFLY ER. H.. 1985).
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U Chance - equity — for all system users aw

Satisfa  *
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i o e [m]
Space for Lane width for

Pedestrian, Cyclists car users (~ T30)

and Car users in a
comparable scale

simultaneous view =
same quality for everybody !
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Cycling aw

Practical Question
How to encourage or stimulate people to use the cycle?

The answer should be given on sound scientific base.
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TU|  System understanding ﬂw

Market Share _

People BehaViour

Environment STRU CTU RES
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Bike and Ride — Railway station

12



Number of trips
per person
and day

Increasing IW

Motorisation -
Increasing Mobility

Moftor car inps
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Motorisation

1. Knoflacher

|TU Understanding Mobility EIW

More cycle tracks

I more cycle mobility
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More cars
more car mobility
Number of trips |nC!'TF-RSII'“J
Per person
wnd day Motorisation -

Increasing Mobllity

.

Molprsation

H. Knoflacher
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other occur

|TU Only a shift of trips from one mode to an EIW

Number of trips
per person
and day

Constant number of trips per person and day

Reality EEEEEEEEEEEEEEENEEEEEEEEEEEEEEEEEEEEEES

Motor car trips
destroy the urban
space

Pedestrians, cyclists
and public transport
Keep urban structures
and urban bussiness

alive
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Motorisation

H. Knoflacher
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TU  Eisenstadt, 10.000 Inhabitants ﬂw

80 [ Pedestrianisation, City taxi, |
‘ traffic calmimg, cycle paths

w<£

30 «

20

10
()

0

1975 1980 1985 1990 1995 2000

If the system is changed — mobility patterns change
14.06.2018 41 H. Knoflacher
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Conclusion: Mobility SIW

There is no ,,Growth of (physical)
Mobility“ in the System

Only a Shift from one mode to

others is happening and can
happen

43 H. Knoflacher

the leading indicator of modern transport system

14.06.2018 44

Question:
Which speed is appropriate for us?
What is fast? ..... to fast?

What is slow? ....to slow?

H. Knoflacher
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150 years ago the transport system changed EIW

[
Speed determine space
250
Max. Speed I

200 Car ki)

= K - oa

€ 4 Da
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K + Dampt 28-Lok cer KSIB-Sere &
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2 / Elektro (1A)Bo(A1) der BBO Baureihe 1670.100]
0] / Elektro BoBo OBB Baureihe 1044

50 S Elektro BoBo DB Baureihe 120 001
Elektro BoBo OBB Baureihe 1044.501
Motorisation
o Infrastructure
1800 1850 1900 1950 2000
Jahr
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Man: 6 — 8 Million years as a biped on the globe
..the only mode we are really familiar with

Williomen Jai
. &~

e in Kenia bringen der Pak
' is Erste Vi
g

ten gut Klettern,
nchhin erzililen

H. Knoflacher

(3T /lm)
€00 |
[ B
\ walking
300 N - running
S e
<
200 <=
There are two Optima!
100
0,0 1,0 2,0 3,0 4,0 5,0
(m/s)
Abb. 7: Energieverbrauch fiir eine Strecke von 1000 m Liinge in Abhiingigkeit von der indigkeit (avs.
‘WEIDMANN, U, 1992).
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Human speed ﬂw

TU Understanding aw
S Quantitative Effect of Speed on information ===

Speed
4 A car is approaching from the left with high speed 0
8 A a sprahn rmtelf ihhg pe 100%
16 Aasrh mefih e 100%
32 Ashmfhe 100%
64 Ahfe 100%
128 km/h Af
Risk of misunderstanding the message
14.06.2018 48 H. Knoflacher
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Brain

Processing N-
V <of Data 3

Conscious very simplified

Rezeptoren Effektoren
: 7 m™an
AT
=
a b
— reine reine uj
Wahr- Hand-
nehmung lung

v A
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Nachrichen-
verarkaitung

AuBenwelt
Wi Ruize Aktigmen

¥ A

d

reine reine  unbewubte bewults pgogiggion LEngeriristiges
Wahr-  Hand-  Reaktion Resition Werbalten
nehmang  lung

typische Zuit

0105 010 08108 >0 s |Typical timel

eataprechonds
Automatenfunktion

Fullg. 4 km/h
Rudf. 15 km/h
S0 mMh
120 km/h

Weg
in
m  PEW

Reaktion (c), bewubte Reak

Abb. 12: Vereinfachtes Schema fir eine reine Wahrnehmung (a), reine Handlung (b), unbewulite

Spekcherung  vorpro-  vorprs.  Funktionen
Photographe gramm.  gramm.  hihersr Komplexitit
Aktion  Reaktion

o1-11 o1 goicos >es > | Spatial limits from
O4-42 O4-42 004-04 204 44 experience

14-139 14-13.9 0.14-1.4 >14 >13.9
33-333 33-333 0.3-3.3 >33 >333 ? ?

tion (d), Reflexion (¢) [14] und langerfristiges Verhalten {a", b°)

sher

bewulte verwinfachtes
Machrichten Schema
verarbeltung

[l L} 3 d . o' LN
raine reine  unbewulte bewulte morieine lingerfristiges
Wahr-  Hand- Fesktion Reakticn Werhalten

nabmung lung

typische Zelt

Q1.0 0l s 0000 >0 s

entsprechende Speicherung  vorpro-  vorpro- Furiktionen

Automatenfunktion

Fhotographie gramm.  gramm. hibersr Komplexitit
Aktion  Reaktion

Fulg. 4 km/h ©1-11 ©1=11 ©QO1-01 >0 > 11 ? ?
“i':g Radf. 15 km/h O4-42 04-42 004-04 04 44 7 7
M pxw XM 14139 14-199 01414 >14 138 ? ?
120km/h  33-333 33-333 0.3-33 >33 333 ? ?
Abb. 12: Vereinfachtes Schema fiir cine reine Wahrneh {a), reine Handl (b), unb It!
ion (c), bewulite Reaktion (d), Reflexion (¢} [14] und lingerfristiges Verhalten (2°, b}

Deficit over 50km/h >>0,3-1,3m >>0,13-1,3 1,4-128m!!

This weakness has to be compensated by simpification

of the environm
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ent — building cariageways

51 H. Knoflacher
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TU Restricted human perception has to be compensated
by simpifiaction of the environment = space
Platzbedarf Ein Auiobaha-Kles -

1406201 WU 2 i . s noflacher

1Y) Urban environment EIW
FROEABILITY OF DEATH
1
0.8
0n.g
0.4
/ 7
0.z H —if
0 S l—"]
1] 10 20 30 40 a0 g0 70 g0 90 400
COLLISION SPEED [KFPH)
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Speed: The core indicator for B/C EIW

Travel Time Saving:
The core of Transport Economics

Question:

How much time can we save if we
enhance the speed of the Tansport System?

14.06.2018 54 H. Knoflacher
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|'T|-! Dogma Nr 2: time saving by increasing speed EIW

All investments into transport infrastructure
are based on calculations which assume
less travel time by increasing speed

This is based on our individual, personal
experience — and taken as a fact.

But is this the system effect???
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TU Common method for the calculation of time EIW
witm benefits

S1 D

Speed: V2>V1 S2
Distance Lop

14.06.2018
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Travel speed 1955 - 981 EIW
v km/h s
s0]  rer gommmmesaiae A
e
A
w | ousenechorssesosoimanasghase In 30 years
|| EEmRTEmmE y
3 / . ten times
£ f .
] f foan 7] faster ...
230l NI
5 e e
g s SR 5
[ * IRt
! P
§ 20
- —A 6O’
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E
"
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O —
B e e
S R e R B
den Busverkehs. B u
H. Knoflacher
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B

no difference in travel time distribution EIW

between slow and fast system users

ITMI&H Summenhaeufigheiten der Reisezeil sach Verkehrswittel

./'(_F_

1 I—— /"

S
Durch die langen Zugangswege
verliert der BV an Reisezeit

|
| z.B. B0% der Wege sind
" kiirzer als 15 Minuten
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|
L | Reisezweck: Einkauf
| (n= 4849
%it: 3 10 15 0 8 W [ 6 Min.
Wegezeit in Minuten
b, 13: Wels — gen von Wegen mit i itteln (aus KNOFLA-

CHER. H., 1989)
Da die Zahl der Wege konstant bleibe, imercssiont der Zeitaufwand. Die Abbikdung zeigr. dall alle
Verkehmteilnehemer, die sich individuell bewegen, dic glebche Veneilung der Reisezeiten zeigen. Zeitein
sparung ist daher nicht moglich. Zeit verlieren” dic Benutzer des 8ffentlichen Verkehrs,

58
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Nowhere on the globe a saving of travel time has been
observed so far
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Higher speed — longer distances EIW

14.06.2018

30
A
Car driver

25
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2 20
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= Regionalbus
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Citybus
5 yt
Cyclist
o ' Pedestrian [«—— Nachbarschaftsbeziehungen
0 5 10 15 20 25 30

Average house to house speed

v

60
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The example of home and shopping o)

14.06.2018

Parking & &
Housing ¢
-

61 H. Knoflacher

System effects Q = D x V  Mediumand

Local measure Q — D X v short| term

1106, -if Capacity is enhanced H. Knoflacher

The result Exponential Growth of Problems

Long term
+ +

N

Effects

14.06.2018
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|_T|-! Schlachthausgasse und }2{

..how the system
works in reality!

26.000 +

22000

.....~.,..What traditional
Experts forecast

......,“7.000

1977 1978 1988

before .............. after A23 ............. A23 10 years later
14.06.2018 64 H. Knoflacher

Traditional ,Problem solving measure® :the Car
infrastructure

Vi)

65

14.06.2018 H. Knoflacher

B

H. Knoflacher
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T_Ul Calculation based on real system effects m

L |
Vi B
A
V2>Vl
Léinge LaB
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_T_U_ Congestion — a Problem? ﬂw

We can not save time in the transport
system if we enhance the speed.

we can also not lose time in the
transport system e.g. congestion!

14.06.2018 68 H. Knoflacher

14.06.2018
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LTL! The Fiction of Congestion as a problem!? I;IW

Entwicklung der Stauzeiten in Klosterneuburg nach der Sperre der

Buchberggyy

90 7 World of taditional Traffic Experts

| L : a
" jg \Tag 80 Minuten and Politicians = EU Pollcy
) - 0,6931x
Ha AN y= 1o’
S50 - :
£ wReality df the VW 40 Minuten H
[

3. Tag 20 Minuten

Q20
10, 49 Minu
TS e T R T
0 3 HeE Pt I¢ Ed nEcy G HiEy
0 05 1 15 2 25 3 35 4 45
Day after congestion beginning
If experts and politicians believe congestion is a
1406 transport problem they are away from reality. H. Knoflacher

LTL! Understanding the System behavior EIW

Congestion is not a Problem

Congestion in car traffic is a tool
to be used to help people

to choose the right urban mode

14.06.2018 71 H. Knoflacher

14.06.2018

TU Dogma Nr 3 I;IW

Freedom of Modal Choice

We park the car at home but should use public transport.

If not — car user must pay toll, parking fee, etc

14.06.2018 72 H. Knoflacher
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Distance and Acceptance ﬂw

Acceptance [%]
o
o

14.06.2018

e Paranar o
T = v [ 5 [

o | zee [ e | owam | o5 | 2w =

7 [ vie | 2oz | omers [ owwe | o1 =

unattractive car-
orientated environment

Car orientated environment

v
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100 200 300 400 500 600 700 80(
Walking distance [m]

73 H. Knoflacher

Uil /5 see

© \
People . \

Acceptance [%]
8
7

| onatractve car-
30 | orientated environment

—
N ]
—

) ——

0 100 200

300 400 500
Walking distance [m]
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Body energy (Knoflacher 1981) Ergonomics! EIW

Content of the information is not the distance, it is the
amount of body energy to cover the distance
This is also the effect on man, when he has a car available

Energy for the activity in Kcal/ Min. Relation to the car Relation to Evolution

Walking 4 km/h 4,3 2 hundred
Walking 6 km/h 6,5 3 Millions of
Running 12 kmn 12,6 6 years

Running 20 «mn 24,2 12

Driving a car 1,6 - 2,0 1

14.06.2018 76 H. Knoflacher

Innovation of our civilisation cause effects on our
oldest and most powerful levels of evolution

Car-

traffic change of
*Values
Structures
*Culture

.Causes effects
on this old and
powerful level

Schichton des i
ool A of evolution!

Source: Die Spaltung des Weltbilds, R. Ried|, 1985
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A -

What happen inside the man
Body energy for movement

15%-50% car driver 100% pedestr.
- f =
what impressions he has (feedback)
100 km/h and more

4 (max 36km/)

H. Knoflacher
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Tu Unification of car and man in deep levels of human brain
addicted people, politicians, planners and experts

Zirbeldriise

e | & 4 Mittelhirn
3 Zwischenhirn|"§ TR i
5 . 4. Ventriket
Hypothalamus

Sehnerv

5 Nachhirn 4

Virus — Effect of the car!

14.06.2018
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A pedestrian wit|

Uad a I
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This is the ,,Congestion Problem* in
GB,A, D, 1, EU22221111t

14.06.2018

Making this absurdity in human behavior visible

A

14.06.2018 84 H. Knotlacher
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Separation of activities is the result of individual
optimization of parking

Acceptance function of cars Acceptance function of public transport

Home

+ Parking No chance for

Public transport

==

(=

Working + Parking
Loss of
Shopping + Parking > urban
activities

Recreation + Parkin

Parking at home and at destinations destroy all human
1100 Scale structures and activities lacher

14.06.2018

| If we don tlearn from the past we have no aw
i i chance in the future

Anteil der Verkehrsmittel an den motorisiert beférderten Personen in
Deutschland 1950-2000

°
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Quelle: Verkehr in Zahlen 1972 und 2001/2002
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|TU Distance, Quality of Environment and EIW
Wit Acceptance — the real “Market Forces”

100

Curve Parameter
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| v [ 5 [
2ioe | zorrazs | owam | o5 | 2%

90
80
70
60
50
40

Acceptane [%]

unattractive car-

30 orientated environment

20

10 Car orientated environment

»

0d PT-stop
’0 100 200 300 400 500 600 700 80(

Parking plance Walking distance [m]
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@ Effects EIW

Environment: Deterioration

Social System: Isolation and Individualism
Economy: Monopoly and lack of competition

Decline of Efficency

14.06.2018 89 H. Knoflacher

@ Solution EIW

Problem has to be treated where it occur —
at the source.

This is the man, before he or she become a car driver.

There is N0 solution by treating traffic flow,
also not in poad pricing, or in the tariffs of PT

The intelligent solution is the reorganisation
of origins and destinations of all trips — a
radically change of the organsiation of parking
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|Tu Key for the Solution: New organisation of Parking I;IW

Precondition for a sustainable TP:

Akzeptanzverteilung Akzeptanzverteilung fiir
fiir Aktivitaten Offentlichen Verkehr und Auto

Housing and ...

+ work
+ shoppingf
+ leisure etc.

PT - Stop

=[N

Minimum Requirement: Equidistance of
Parking Place and Public Transport Stop (PP = PTS)
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|_Tl-! ....0r a better solution I;IW

Acceptance of Acceptance function
walkin of public transport

Living and ...

+ workt
+ shopping
+ leisure gtc

7 — \ﬁﬁ*

ﬁﬁ/

Garage

PT stop
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14.06.2018

TU Fiancial Structures have to be changed I;IW

»The money is on the parking places - and on the roads“

But it is unfair to provide the society
first with a physical structure which
force people to use the car -

and punish this behaviour later on,

by introducing financial barriers

like road pricing etc.
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|TU Parking fees must reflect the value of the EIW
o parking place?

1 0 Curve Parameter Ppassenge
: \ [
Replacement of compensation payment for lack of
8 parking places by
7 ,Car traffic production levy“ or
S 6 »Transport Problem production levy“
8 s
g 4 This is the
w3 Tarification
2 Function for
4 Parking
00
0 100 200 300 400 500 600 700 80(
Distance to the parking place [m]
14.06.2018 94 H. Knoflacher

@ Organisation EIW

Main mistake in traditional transport system was:

Transport was not organised as a system

Interlinked parts have been optimised individually
Without taking into account effects on the whole system.

The worst mistake was and is:
Optimisation of parking on individual level.
If this happen, no optimisation of the system

is possible any more
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LTL! Organsiation has to be changed EIW

Parking is not a private affair
Parking organisation has to be a public affair

Provision of parking has to be done

by an organisation
equal to the organisation for public transport

..... in accordance with the goals of the system
and the reality of human behaviour
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Verkehr ist
kein Schicksal

B

s B

Verkehr ist kein Schicksal

Lok
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2017

Engineering Tools and
Solutions for Sustainable
Transportation Planning

o, —
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Die Geschichte einer #&rstorung

H. Knoflacher

VERKEHRS SIEDLUNGS
i PLANUNG

Grundlagen der Verkehrs- und
Siediungsplanung: Verkehrs- Available in about 10 days
planung
Eb\‘lilu W
2007
(IS8N §78-3.208-77526-0) EUR 35,00
14.06.2018 101

iag Wisn - Kéin - Wemar,
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Stehzeuge

Landschaft ohne Autobahnen Fir Stehzeuge. Der Stau st hein
#in# ZUKLNANCHENtens \erehripianung Vanmnhrsprobiam

Bhiau Veriag Wien - Kbin - Weimar Béhiau Veriag Wien: 2001

1997, (ISBN 3-205-58588-0) EUR 19.90

[ISBN 3-20%5-98435-5) EUR 20.90
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Literatur zum Thema

Lhﬂm
e

»
g fur den Mensch: Zur K, ie von Stadt und
Band 1: GrundeTATuran Verkeht Fraines vom Zeang rum
varag Orac. W 1587 Ayotannen
ISBN 2701541290 BUR 32.70 3. verbessarts und srewieris Afiage
Btniau ariag Wien - K& - Wemar
1994
(15BN 3-205-5358E-5) BUR 23.50
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TU Literatur zum Thema

K
Vg PIONSIO HEMEnn KNAOEcher. Fuligeher- und Fahrradverkehs
When 1985, Flanungapeindipien
1SBN 3-500657.00-9) BUR 10.90 5::-"“ Viriag Wiah - Koin - Wiimar
|I'J‘_1"-' 3-205-58308-4) EUR 76 90
—_—
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