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Mobilising research
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Transforming the
Increasing the EU’s Climate Els Sranamy fora A zero pollution ambition
ambition for 2030 and 2050 sustainable future for a toxic-free environment
/
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Supplying clean, affordable Preserving and restoring
and secure energy ecosystems and biodiversity
I

Mobilising industry From ‘Farm to fork’: a fair,
for a clean and circular economy healtl_!v and environmentally
\ friendly food system

/
Building and renovatingin an Accelerating the shift to
energy and resource efficient way sustainable and smart mability

Leave no one behind
(Just Transition)

Financing the transition

TheEUasa A European
global leader Climate Pact

“transform the EU into a fair and prosperous society, with a modern, resource-efficient and competitive economy
where there are no net emissions of greenhouse gases in 2050 and where economic growth is decoupled from
resource use”
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Il green-deal europeo

Riduzione del 90% delle emissioni derivanti dal “trasporto” entro il 2050

Spinta verso il trasporto multimodale
Ricorso alla mobilita automatica e multimodale
Correlazione tra prezzo del trasporto e impatto su ambiente e salute
Incremento della produzione e della distribuzione dei combustibili alternativi per il trasporto

Azioni concentrate sugli spazi urbani in termini di emissioni, congestione e
trasporto pubblico

Ing. Stefano Zampino
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POTENTIAL STRATEGY RESPONSES — REDUCING GHG EMISSIONS
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Transport Mode (fuel) Measured Average Measured Average  Average Fuel CO, (eq):- o/
Vehicle Efficiency Vehicle Occupancy Efficiency: MJ/ pass-km
(MJ/Km) (passengers) pass km
X Y A=XY = A X Emission
co-efficient
Car (Petrol) 4.51 1.48 3.05 219.6
Bus (Diesel) 20.89 12.74 1.64 118.1
Heavy Rail (electric) 13.62 30.96 0.44 2.6-182.2
Heavy Ralil (diesel) 40.23 27.97 1.44 103.7
Light Rail/Tram (electric) 20.62 26.06 0.79 4.7 - 3271

Jeffrey R Kenworthy & Felix B Laube, An International Sourcebook of Automobile Dependence in Cities 1960-1990, University Press of Colorado, Boulder, 1999.
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Ing. Stefano Zampino

Emissioni di CO2 - Rapporto ISPRA, 2018
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15

CO, - equivalent GHGs (Gt | year)

2000 2010 2020 2030 2040
Year

M 2-3 wheelers

B Buses

I Freight + passenger rail

H Water

Air

I Freight trucks

M Light duty vehicles

World Business Council for Sustainable Development, Mobility 2030 Report: Meeting the Challenges to Sustainability, WCBSD, 2004
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Fino agli anni ‘70, I'obiettivo prioritario della pianificazione dei trasporti era la soluzione di problemi di incremento
di capacita delle reti e riduzione della congestione del traffico veicolare
L'approccio alla pianificazione dei trasporti era finalizzato esclusivamente a migliorare I'efficienza della rete stradale, o
di aumentarne la capacita, considerando rigida la distribuzione delle attivita sul territorio

Ing. Stefano Zampino
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It is a difficult and dangerous thing in a democracy to prevent a
S e - substantial part of the population from doing things they do not
gﬁa,glﬁg.:fh;?.fgﬁim regard as wrong. ... The freedom with which a person can walk
——y about and look around is a very useful guide to the civilized
quality of an urban area ... judged against this standard, many
of our towns now seem to leave a great deal to be desired ...
there must be areas of good environment where people
can live, work, shop, look about and move around on foot

in reasonable freedom from the hazards of motor traffic.

We think the public can justifiably demand to be fully informed
about the possibilities of adapting towns to motor traffic
before there is any question of applying restrictive
measures

Sir Colin Buchanan - 1963

Ing. Stefano Zampino
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Thoroughfare Types

w— Main Street
w—— Boulevard
— Avenue
w— Street

Transportation Visioning

Communities determine their own vision for transpor-
tation—describing an ideal that reflects their values,
concerns and priorities. Below are examples of a trans-
portation vision from two communities.

“Moving people and goods within and across the
metropolitan boundaries safely, conveniently and re-
liably by providing an integrated and accessible trans-
portation system comprised of a balanced range of
travel options.”

The Livable Metropolis, official plan of the Municipality
of Metropolitan Toronto,

“Traffic in the corridors will be calmed to foster a
relaxed, accessible, outdoor-oriented, pedestrian-
friendly urban village. The issues outlined below ex-
pand upon the vision statement and become a set of
principles to guide future public and private invest-
ment and also create a “measuring stick” by which
to evaluate consistency with the vision, and thereby
appropriateness, of these future investments:

*  Slow the traffic;

¢ Divert cut-through traffic around Upper
Arlington;

o  Build safe crosswalks;
¢  Build sidewalks and bikeways;
*  Plant more street trees; and

¢ Encourage redevelopment that is scaled to en-
courage/foster street life.

“100-year lifespan vision of Upper Arlington Streets”
Lane Avenue and Tremont Road
Street Planning and Transportation Vision, City of
Upper Arlington, Ohio.
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(B) Traditional urban connected network.

Designing Walkable Urban Thoroughfares: A Context Sensitive Approach Intitute of transportation Engineers - ITE

Ing. Stefano Zampino
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For every 1 percent increase in highway capacity, traffic increases 0.29 to 1.1 percent in the long term
(about five years out), and up to 0.68 percent in the short term (one or two years) (Ronald Milam, 2017)

Ing. Stefano Zampino
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Induced Traffic Demand Percent Change in Mode Share (2005—2011)
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Il fenomeno della «Traffic Evaporation»
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L'approccio METODOLOGICO centrato sul traffico veicolare € stato superato con l'introduzione del concetto piu ampio
di ‘mobilita’, non piu ridotto al solo traffico veicolare, ma orientato ad una visione multimodale [D. Banister 2008].

Nella «visione» attuale, I'obiettivo del pianificatore dei trasporti non é piu quello di assicurare lo
spostamento efficiente dei veicoli, ma il trasferimento delle persone e delle merci

secondo schemi integrati di sostenibilita

Ing. Stefano Zampino
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SOCIALE

REALIZZABILE

Ing. Stefano Zampino

| principi a fondamento della «sostenibilita» nella visione corrente
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De/Ri-localizzazione

Spostamento della
Mobilita verso sistemi di
trasporto di massa

Riduzione delle emissioni Sistemi di trasporto non
motorizzati
Miglioramento
della qualita della vita Sistemi di trasporto con oo

© Mt vensiote () Siesiarn
© rommosiion @ Surasepn
© virine @ sirotes @

ridotte emissioni

Interscambi sociali
Limitazione dell’'uso delle auto
Fruibilita dei servizi road pricing — trasporti di gruppo

Accessibilita Multimodalita

Ing. Stefano Zampino
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Rupprecht Consult, 2013
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Azioni di ordine economico-gestionale (con ricadute sulla domanda)

- road pricing

- regolamentazione/organizzazione della sosta
- servizi di car-sharing/car pooling

- servizi di bike-sharing

- multi-modalita

- integrazione tariffaria :

- sistemi di info-mobilita - =\

- piattaforme digitali di tipo informativo b

- sistemi dedicati di trasporto disabili ﬁ SHARlNG ‘
——

Ing. Stefano Zampino
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Azioni che definiscono un’offerta «sostenibile»

- percorsi protetti per gli utenti deboli (e piu deboli);
- zone ZTL;

piste e percorsi pedonali e ciclabili
- spazi per la sosta con servizi di trasporto dedicati
- progettazione di linee di TPL e relative fermate
- attrezzaggio di Zone 30
- sistemi di protezione/difesa basati su tecnologie elettroniche
- sistemi per la limitazione della velocita
- impianti ITS, segnaletica dedicata, ecc.

- mezzi a bassa emissione di inquinanti

- taxi collettivo

- minibus elettrici

- mezzi ad alta penetrazione e basso impatto
- mezzi con diverse funzioni e interscambiabili

Ing. Stefano Zampino
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Evolving approaches to SM

1992 [ 2011

environment society economy equity
| accessibility,
reducing transportvolume transportintensity congestion, by
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195
...... Adapted from Holden, 2007. Achieving Sustainable Mobility. Asgate e-book 1Sy
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ambition for 2030 and 2050 sustainable future for a toxic-free environment

\
Supplying clean, affordable Preserving and restoring
and secure energy ecosystems and biodiversity
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Vincoli geografici
storici e ambientali

Visione individualista Interessi industriali

. Debolezza degli
Non propensione Strumenti
al cambiamento pianificatori

Politiche e strategie

Scarsa partecipazione
di breve periodo

alle scelte di sviluppo

Struttura pre-esistente Confinamento degli
dei centri urbani Spazi «multiutente»

Ing. Stefano Zampino
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Dalle scelte individuali alle scelte “obbligatoriamente” condivise

A

Al punto di vista dell'individuo R Alla politica della comunita

che tende a rimarcare le attitudini === = } L L o .

e i bisogni personal Jra N che tende conseguire il bene comune
/ - \ e la capacita di lungo periodo
/ / - \ \ o
/ Effitacia N\ R
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Agli obiettivi

di efficienza sociale e di benessere generale

Ing. Stefano Zampino
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“The design of a place is directly correlated to the chouces people CAQlN make” — Bently et. Al. 1985

Ing. Stefano Zampino
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Sostenibilita e mobilita: le chiavi per il successo

Ing. Stefano Zampino
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1996 Sales 425 000 415000 4600000 240 000 610000 2 257000 120 1 550 000 20000 1 358 000 630 000 380000 230000 420 000 2 100000
Biqrdesb:lcks 5000000 5000000 72000000 2000000  SvOOOOOD0 21 000.000 1 000 25 000 000 72000 16000000 3000000 2500000 3000000 4000000 17000000
C',fdes,f'l 000 inhab. 455 930 900 200 231 367 5 440 430 1010 38 253 596 463 254
Bicycle use according to the 1991 Eurobarometer (only people mare than 15 years of age) — Austria, Finljnd, Sweden: fon members in 1991

Kegular oydists

(at least once or 28.9% 50,10 33,20 7.5% 440 21% 7.2 13,9% 41% 65,806 - 2,6% - - 13,6%

twice a week)

Occasional opdists

e % 8% 10,9% 1,8% 3,9% 6.3% af 6,8% 979 72% - 2,80% - - 0,8%
Total number of
q.rdisls C?‘l-ll'lg at least 2047000 2489000 29585000 779 000 2 613 000 6 584 000 553 009 Q900 000 44 000 9031 000 — 430 000 - - & 727 000

1-3 times per mon

Bicycle use expressed in km (19595, the entire population, including those aged less than 15)

km per inhabitant

e 377 958 300 g ! &7 pri 168 40 1019 154 35 282 300 8l

Source: Eurobarometer 1991 (UITP); Transport demand of modes not cowered by intemational statistics, 1997, DG VIVUITP/ECE

Ing. Stefano Zampino
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ASSOCIAZIONE ITALIANA
per INGEGNERIA

del TRAFFICO

e dei TRASPORTI
Sezione

Puglia e Basilicata

Sostenibilita e mobilita: le chiavi per il successo

Bicilabilita/Pedonabilita
(utilita, coerenza e comodita della rete)

Convenienza all’'uso del percorso
(sicurezza e comfort percepiti lungo un
tratto una strada, tempi, servizi)

Approccio all’'uso
(leggi, formazione, educazione, attitudini
di una comunita)

Ing. Stefano Zampino

Elaborazione da Lowry at. al, 2012
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ASSOCIAZIONE ITALIANA
per INGEGNERIA

del TRAFFICO

e dei TRASPORTI
Sezione

Puglia e Basilicata

= jdentify main trip attractors (residential, employment, retail, education,
transport, health, visitor attractions, proposed developments eic)

» assess demand (existing and potential cyclists)

Sostenibilita e mobilita: le chiavi per il successo
Utilita, Coerenza, Comodita

= dentify desire lines

= review existing routes, cycle parking, constraints and options for
improvements and other proposed transport schemes

= gngage with stakeholders (throughout process)

= develop a prioritised costed network development plan

= marketing / public engagement strategy

= monitor and review

Ing. Stefano Zampino
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ASSOCIAZIONE ITALIANA
per INGEGNERIA
del TRAFFICO

e dei TRASPORTI

Sezione
Puglia e Basilicata

Sostenibilita e mobilita: le chiavi per il successo
Utilita, Coerenza, Comodita

~O

SUCR S1EE U~ \
?W \ an STREET
P WhORS ROKD

s % wnmevsheeT Chapter 5: Analysis

%. ochDREXH STREET oL BB
B

MENCON STREET

rency 2080 A Site section 3

U ST Land use and Public Transport

Scale A
1:12 000

N

g

=
o

L]
o
=
Q

University/School

Retail

\"eCl(‘l)l High Open Space (Public)

Schoo] yensée s

Public Services

Supreme

Edudtom

College

BRT Stations

Metrobus stop

Hillbrow Terminal

Pritchard Str.City Terminal

Taxi ranks

Art

= r
Gallery

Olympus)
!;L‘ducil‘il-gnal
Istitiite £

Gautrain feeder Station

Metrorail Station

Gautrain stop

Cyele (Educational ) route

JHCCERESESSIEN | |

Metrobus routes

Metrorail

BRT feeder route

Gutrain feeder rowte

Gautrain route

Ing. Stefano Zampino
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per INGEGNERIA
del TRAFFICO

e dei TRASPORTI

Sezione
Puglia e Basilicata

Sostenibilita e mobilita: le chiavi per il successo

2 mﬂe Dﬁiz“]':é fn'::"n‘e"ﬂd mg:gem Utlllta, Coere NZa, Comodita Comparison of various transport modes from
=i ' the ecological viewpoint with a private car
o % 5 km/h 0,8 km 2 km? = for an identical journey with the same number
I B i le/km
3 20 km/h 3,2 km 32 km’ of people/km.
:«% 3—3 15 Base = 100 (private car without catalytic converter)
5 . . . W el O D
oy Comparative table of journey speeds in the urban
§ envimnmer?t . : SDEEE'
2 (o ncmedtomdon wdooy consumption | 100 100 10 8 1 6
E Primeary energy
3 fonsumption . 100 100 30 0 405 34
5 N R )@ weaton=s Dy 100 100 29 0 420 30
> ) _m"*'w_"/”'" - g Nitrogencxides 100 15 5 o0 290 4
2 ! Lo B e
5 i = o/ Hydiocaibons 100 15 8 0 140 2
S A== 1 i L : SR o w0 15 2 0 93 1
o) of ,@ Home BmEdp e, .
= | I - Total atmospheric
ST TR e T 3. Dekoster, U. Schollaert, 1999 POIION e o LBt
Risk of o
acddents 100 00 9 2 12 3 £
Possible improvement compared with 1984 based on a study on the potential benefits to be derived Q.
from switching from private cars to other modes of transport &
Estimation of the effects of the pro-bicyde poficy in Graz (Austria, 252 000 inhabitanits) (™). '(\IU
i . o . o = - car plus catalytic conwertar It should be remembered ]
;re;:}r;ﬁﬂmels c]quL:umFﬁn;]arns S 30 % Eguinn ?n nrtrcuglen dln:nde_[ND&} emissions 56 O that the mmh'l:h: rewester is unh-' Fective when the e has §
[;” wpﬁg N pofiLion ITom MOtor venicles 25 o5 ,:ca,'gjc,,-ﬁ%m petrol consumption 25 o wame-:l_ up. For short distances undertaken in towns, there is no real @
Reduction in carbon monoxide (C0) emissions 36 % Reduction in the number of people suffering a.'m-pullum:n benefit. . . C/)
Reduction in hydrocarbon emissions from noise pallution 9 95 Source: LP Report Heidelberg, 1989, quoted by the Germian Ministry S
: " . . : <
(CH, private cars oniy) 37 % Reduction of the barrier effect of major highways 42 Y% for Transport -
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ASSOCIAZIONE ITALIANA
per INGEGNERIA
del TRAFFICO

e dei TRASPORTI

Sezione
Puglia e Basilicata

Sostenibilita e mobilita: le chiavi per il successo
Utilita, Coerenza, Comodita

Capacity of cycle tracks
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Capacity and Behaviour on One-way Cycle Tracks
of Different Widths (Greibe & Buch — 2016)

Effective cycle track width (m)
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Sostenibilita e mobilita: le chiavi per il successo
Utilita, Coerenza, Comodita
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Ing. Stefano Zampino
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ASSOCIAZIONE ITALIANA
per INGEGNERIA
del TRAFFICO

e dei TRASPORTI
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Sostenibilita e mobilita: le chiavi per il successo
Utilita, Coerenza, Comodita

Classificazione funzionale rete ciclabile
Categoriadi | Velocita max TGM (veic/g) |Rete di base Itinerario ciclabile | Itinerario ciclabile principale
strada del traffico mtorizzato [km/h] (Nogeene < 790 | (N.beciene 500-2500 | (n.sccene > 2000 bicigiorno)
bicilgiorno) bici/giomo)
Percorso ciclabile separato
Strada di Passo d'uomo 1-2500 Traffico promiscuo Strada ciclabile
quartiere oppure 2000 - 5000 0 corsia ciclabile (con precedenza)
<30 km/h > 4000 Corsia ciclabile o pista ciclabile
Strada di 50 km/h | 1 corsia per senso di | irrilevante
scorrimento marcia
2 corsie per senso di Pista ciclabile o controstrada
marcia
70 km/h Pista ciclabile, pista ciclabile con accesso ai motorini, controstrada

Diagramma per individuare la scelta migliore di infrastruttura ciclabile in base al tipo di strada, volume di traffico veicolare e ciclistico. (Fonte: CROW, 2007)

Ing. Stefano Zampino
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per INGEGNERIA
del TRAFFICO
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Sostenibilita e mobilita: le chiavi per il successo

Utilita, Coerenza, Comodita
Livello di servizio

Level of service A Level of service 8 Level of service C Level of service D Level of service E Level of service F

Spatial bubble S 2 D
(distanza in avanti non ostruita)
o
=
S
; 4 p, J S
Evento pubblico "am—" 'g
o <
ShOpplng 2.7-3.6m "'g
Cammino normale = — 177}
Passeggiata - - > E’
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Sostenibilita e mobilita: le chiavi per il successo
Utilita, Coerenza, Comodita
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Sostenibilita e mobilita: le chiavi per il successo
Utilita, Coerenza, Comodita

Elementary and early primary school
Late primary school

Dally shopping

Weekly shopping

Lelsure centres for the elderly

Bus stop

Public fransport statlons

Sports grounds

Sports centres

600

1000

600

1000

600
400 a 600
1000
500 a 1000
1000 a 1500

1000 2 1500
Source: PRINZ, D., 1980

*
Twes o hemgeSed o

Pedestrian
Cyclist
Bus

Car

5 km per hour *
5imperhowr  ®
20 km per hour

30 km per hour
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Source: OVG Flanders 2001 (Travel behavior survey)
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ASSOCIAZIONE ITALIANA
per INGEGNERIA
del TRAFFICO

e dei TRASPORTI

Sezione
Puglia e Basilicata

Sostenibilita e mobilita: le chiavi per il successo
Utilita, Coerenza, Comodita

;L._‘
Affollamento massimo di pedoni (Fg) e ciclisti (R) aﬁpiezza neb@saria, esclusi le fasce di separazione

delle fasce di pertinenza nelle ore di punta se sicurezza \
¥y

T0(Fg+R)/h l' =2250m-3,00m ‘l

100(Fg+R)/h \ =23,00m-4,00m .l-

150(Fg+R)/h %=4,00m /’

g v

~ PR g

. . .. . . N g
Dimensioni percorsi ciclopedonali in base a flussi pedonali e ciclistici. (Fonte: RASt06, paragrafo 6.1.6.4).

Ing. Stefano Zampino
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ASSOCIAZIONE ITALIANA
per INGEGNERIA
del TRAFFICO

e dei TRASPORTI

Sezione
Puglia e Basilicata
[ ofe | oA | ° [ [ [
Sostenibilita e mobilita: le chiavi per il successo
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Sicurezza e Percezione di Sicurezza
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ASSOCIAZIONE ITALIANA
per INGEGNERIA
del TRAFFICO

e dei TRASPORTI
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Puglia e Basilicata

Sostenibilita e mobilita: le chiavi per il successo

Sicurezza e Percezione di Sicurezza
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Sostenibilita e mobilita: le chiavi per il successo

Sicurezza e Percezione di Sicurezza

IL PUNTO DI VISTA DEL PEDONE
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Sostenibilita e mobilita: le chiavi per il successo

Sicurezza e Percezione di Sicurezza

IL PUNTO DI VISTA DEL CICLISTA

Negli incidenti stradali ciclistici
I’82% di quelli mortali e I'87% di quelli con feriti si verificano
nei confronti di veicoli a motore

Incidenti su intersezioni: Tipologia di ferite:
35% ciclisti Testa, gambe braccia
20% pedoni 34% fratture
17% automobilisti 31% lividi

13% ferite

In media, la permanenza in ospedale é piu lunga di un giorno rispetto ad incidenti
tra automobilisti

Ing. Stefano Zampino
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ASSOCIAZIONE ITALIANA
per 'INGEGNERIA

del TRAFFICO

e dei TRASPORTI
Sezione

Puglia e Basilicata

Elementi critici per la circolazione dei ciclisti con effetti sulla fruizione dei percorsi (cause di incidenti):

Sostenibilita e mobilita: le chiavi per il successo

Sicurezza e Percezione di Sicurezza

- Velocita dei veicoli in adiacenza alla corsia

- Svolte a sinistra dei veicoli

- Svolte a destra dei veicoli

- Intersezioni in generale (tendenza ad evitare gli incroci)
- Accessi laterali

- Presenza di Pedoni

- Perdita di percepibilita del tracciato (in varie ore del giorno)
- Raggi di curvtura troppo piccoli

- Andamento altimetrico - pendenza eccessiva

- Cordoli a spigolo — Presenza di ostacoli

- Assenza di aree di sosta (punti di fermata)

- Tipologia di superficie (piano viabile)

Ing. Stefano Zampino

Pianificare e progettare la mobilita ciclistica e pedonale - Matera, 21 febbraio 2020



ASSOCIAZIONE ITALIANA
per [INGEGNERIA |
del TRAFFICO |
e dei TRASPORTI N N B
X ST NI,
Sezione = 4;»;{,_,1}
Puglia e Basilicata A |, 7
N\ - 5)

Sostenibilita e mobilita: le chiavi per il successo ¢,

Il progetto stradale (in un ambiente urbano) deve venire incontro ai bisogni delle persone che

camminano, guidano, usano la bicilcetta, sostano e transitano in uno Spazio Ristretto.
Per questo motivo, per incrementare I’uso di modalita “sostenibili”, il disegno delle infrastrutture
(pedonali e ciclabili) e degli spazi dovrebbe basarsi alcuni semplici principi:

Leggibilita, ovvero la facilita con cui la parti dell'infrastruttura e gli spazi destinati agli utenti possono essere riconosciuti
organizzati in coerenza

Sensol/significato, il livello secondo cui gli spazi sono chiaramente percepiti da tutti gli utenti
Autenticita, presenza di elementi utili a comprendere i layout principali e le opportunita che essi offrono

Appropriatezza, il modo in cui 'ambiente stradale e le sue componenti vengono disegnati, in termini “visuali” e di
“standard” di fruibiita e sicurezza (es. spazi di negoziazione)

Ing. Stefano Zampino
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del TRAFFICO
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Sostenibilita e mobilita: le chiavi per il successo

,,,,,

Urban street design elements - National Association of City

Transportation Officials - 2013
Ing. Stefano Zampino

'Leggibilité, senso, autenticita, appropriatezza
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Sostenibilita e mobilita: le chiavi per il successo

TCo

L

=,

Urban street design elements - National Association of City

Transportation Officials - 2013
Ing. Stefano Zampino
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Sostenibilita e mobilita: le chiavi per il successo
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Urban street design elements - National Association of City

Transportation Officials - 2013
Ing. Stefano Zampino

Leggibilita, senso, autenticita, appropriatezza
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Sostenibilita e mobilita: le chiavi per il successo

~~~--——”

Urban street design elements - National Association of City

Transportation Officials - 2013
Ing. Stefano Zampino
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Sostenibilita e mobilita: le chiavi per il successo

Servizio gratity
biciclette pubbjghe

Ing. Stefano Zampino
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Sostenibilita e mobilita: le chiavi per il successo

BICIPOLITANA

e

et Q.
[ Linea 1 Centro M Lineas Linea 9
Porto - Centro - Ple Liberta Mare - Campus /Santa Veneranda Centro - Villa San Martino
Linea 2 Mare Linea 6 I Linea 10
Porto - Fosso Sejore Centro - Pantano Quartiere Tombaccia
[ Linea 3 Fiume M Linea? Il Linea 11
Baia Flaminia - Borgo S. Maria Centro - Villa Fastiggi / Pentagono Centro - S.M. Fabbrecce - Cattabrighe
Linea 4 I Linea 8 I Linee di raccordo
Centro - Muraglia Centro - Villa San Martino

Leggibilita, senso, autenticita, appropriatezza

Ing. Stefano Zampino

Pianificare e progettare la mobilita ciclistica e pedonale - Matera, 21 febbraio 2020



ASSOCIAZIONE ITALIANA
per INGEGNERIA

del TRAFFICO

e dei TRASPORTI

Sezione
Puglia e Basilicata

Sostenibilita e mobilita: le chiavi per il successo
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Sostenibilita e mobilita: le chiavi per il successo

Figure 6.93

Combined Bike Lane / Turn Lane.

‘ A ‘

Figure 6.7a

g
o
> 2
8
£

Figure 6.8) Figure 6.10

Il punto di intersezione di diversi modi
di trasporto deve essere gestito in modo
adeguato, in modo che la priorita venga

data a pedoni e ciclisti nella fase di

«negoziazione» con il traffico veicolare

2’ Intersections
| Cyele Track Mixing Zone

National Association of City Transportation Officials
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Sostenibilita e mobilita: le chiavi per il successo

The development of holistic

per a
redefinition of the problem thata
designeris trying tosolve, as well
as recognitionthat streets are
places to sit and stay as much as
they are conduits for movement.
While a multi-modal performance
metric such as person delay may
improve uponauto-based level

of service (LOS), delay alone falls
to capture the success of a city
street outside of its ability to move
people throughit. A street with low
“person delay” Is not necessarily a
great street, especlally if ithas no
economic activity, places to sit

and rest, or shade trees to Improve
the public realm.

PEDESTRIANS

BICYCLISTS

People crave activityand

\ariety atstreet ievel. Streets
withactive storefronts, foot traffic
design, andhuman-scale design
contribute toward an active and
economically vibrant community.
While activity is of paramount
importance tothe pedestrian realm,
public safety, sidewalk width

adequately spaced and apportionsd,

protection from rain, and shade
fromthe sun together maks the
difference between a successful
street andabarrenone.

Bicycle facilities should be
drect, safe, Intuitive, and
cohesive. Bicyclistsdesire ahigh
degree of connectivityand a system
that functions well for cydists
of all skilllevels, with minimal
detour or delay.

Bicyclists benefit from fesling safe
and protected from moving traffic.
Bikeways that create an effective
division from traffic and are well
coordinated with the signal timing
and intersection design of the
trafficnetwork form the basisof
aaccessible bicycle network.

ilita ciclistica

donale - Matera, 2

VEHICLES

TRANSIT

FREIGHT

Motorists want toget to their

destination as quickly and safely
aspassble with limited friction,
interruption, or delay. Vehides typically
benefit from bmited-access higher
speedroads with bmited chance of
conflct or surprise.

Due to thelr high speeds and overall
mass, drivers feel safestwhen
buffered from ather moving vehicles,
bicyclists, buses, trucks, and crossing
pedestrians. Espedally when making
decisions at high speeds, motorists
need adequate lighting and signage,
aswell as adequate parking
provisions at their destinations.

febbraio 2020

Transit service may be measured

by itsspeed, convenience,
reliability, and frequency of service.
Trains and buses should permit
easy loading and unloading, andbe
comfortable and not overcrowded. The
averall level of accessand scopeofa
transit network should be alignedto
actual demand, meeting service nesds
without sacrificing service quality.

Freight operatorswant to

move goods from their originto
their destination as easlly, quickly,
and conveniently as passible. Trucks
benefit from high—but notunsafe—
speeds, curb accessordocks for easy
loading and unloading. and overall
safety throughout the traffic system.

EMERGENCY VEHICLES

ALTERNATE PERFORMANCE MEASURES

Citles areencouraged to use and adept

avariety of tools to complement or Vehicles
replace LOS as a performance measure. . LOS
Below are some of the toolsthat cities . Travel Time

arealready using to assess conditions

« Corridor Impact Analysis
an their streets. z y

- Safety: Crash records, injuries,
and fatalities

Emergency responders are responsible
forattending to crimes, crashes, fires,
and other dire scenanios as quickly
aspossble. They bensfit fromsafety
and predictability along their routes,
with minimal confiicts with vehicles,
bicyclists, or pedestrians, anddiract
curb accessat thelr destinations.

Pedestrians

« Safety: Rate of crashes, injuries, i st

and fatalities (typically based on
police records)

- Pedestrian LOS (Highway Capacity
Manual)

= Public Life Surveys

- WalkScore (walkability ratings)

- On-time performance

- Average speed

« Farebox recovery ratio

- Ridership per revenue hour
« Operating cost per hour

» Pedestrian Envirommental
Quality Index (PEQI)

- Minimal delay at crossings

- Foot-traffic volume

Freight

- Freight delivered by hour
- Time spent loading/unloading

Bicyelists Emergency Vehicles

. Safety: Crash records, injuries, - Response time
and fatalities

Sustalnability
« LEED Neighborhood Development

- Bicycle LOS (Highway Capacity
Manual)
- Travel Time and Delay

_ : - STARS
+ Bicycle Environmental » GreenRoads
Quality index
- Bicycls s
icycle coun Multi-Modal

- Multi-Modal LOS
+ Retail revenues and
business growth

Urban street design elements - National Association of City
Transportation Officials - 2013

Ing. Stefano Zampino
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Ing. Stefano Zampino

L'offerta «sostenibile» passa — inesorabilmente - attraverso la lettura e la «condivisione degli spazi»
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Handbook for cycle-friendly design — Sustrans, 2014
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Streets and roads 12

Key design requirements:

Streets and roads 10 \{:ndon.d Cycle tracks + minimise number of side road crossings
i i * provide for all ts at af junctl

Shared roads, buses alongside carriageway provide for all movements at al junctions

» cycle track continuity 1o avoid crossing and recrossing road

and traffic signals raed edoe 2ip « &im to provide cycle tracks on both sides of the road
s hetn poc Lamp col d other straet fumiture to b ed f e track
.
roads 2) - P amp columns and other street furniture to be remaved from cycle tracl
Central margin strip and S
Bus lane widths informal crossing point Ba e
P s to assist pedestrians, s Crossing of side roads
SO pRcomiTers Poynton stops, and or busy private access
* 4m preferred minimum visibaity set back 4m to 8m, cycle
malntained track has priority, on

* 3m absolute minkmum

*3.2m to 3.9m to be
avoided

raised table

Cycle track should not deflect through more than 45°

Reduced
radii

Min 0.5m margin separation from carrageway Increasing to a
min 1.5m where speed limit exceeds 40mph

Photo: Brighton and Hove Courcil

Cycle bypess at traffic
signals, Brighton

Additional width for cyce track
10 be provided by reallocating
camageway space where

Cycle lane
through junction

Glasgow

Single stage Toucan 20m from
give-way line at roundabout normally
recommendad

(5m for a zebra)

Phote: Brighton and Hov Council

Advisory cycle lane provides Bus pre-signal with permanent green Final approach of cycle track to Sids road or bus

> H SR | y private
co_cn\ully at break in bus lane, for cyclists (requires authorisation), crossing at right angles to carriageway access crossing not set
Brighton ambridge - to maximise visibility for cyclists back. On raisad table,

raduced entry radil

Uncontrolled crossing Priority to be determined

Exit taper 1:5 min set back 5m (one car length) from from lsne conamor:ls_
glve way line; consider use of Viskoiity, spoeds, flow
Parking/loading raised table or zebra
Dividing strip 0.5m Cycle tracks on both sides of
(1m preferred) road improve accessibllity
Cycle lane past car perking, Glasgow Entry taper 1:10 min

Road closure “except
cycles", Brighton

Cycle Tracks
Unsegregated shared
use maximises the
usable width. However
local conditions may

= ‘warrant jre lon
Right tum pocket for cyclists, b d’:" 9‘:;
1.5m min width (refuge pre deq Less busy private
optional where width allows), width is """"”'9("” access, cycle track continued
each user group (see across (access to be re-engineered
Phvesnry Traffic free routes 3) ¢ 9

where necessary)

Pianificare e progettare la mobilita ciclistica e pedonale - Matera, 21 febbraio 2020
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Urban street design elements - National Association of City

Transportation Officials - 2013
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Urban street design elements - National Association of City

Transportation Officials - 2013
Ing. Stefano Zampino
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Complex Intersection
Analysis

The following design process
takes a sample complex inter-
section and details how to
understand its existing function,
analyze its movements, identify
opportunities, and create anew
design. Driving this process s
the underying need to let land
use, community desires, and
usage detemine solutions.

CONTEXT

Understand the context withinwhich
the Intersection functions. Analyze the
intersection’s urban-design qualities
anddocument spedfic gathering
places, landmarks, ransit stations. and
ather drivers of activity. Engage the
public inthis process, allowing safety
concems and community visionsto
drive the uitimate redesign. Document
static conditions, suchas

+ Land use

+ Property bines and sethacks

+ Buillding footprints, arcades,
and courtyards

+ Bullding entrances, fagades, and
view comidors

+ Bridges, tunnels, and unique
Structures

+ Parks, plaras, and public spaces
Transit stations
Topogranhy, grading. and
starmwater flows

na

GEOMETRY, SIGNALS,
SIGNS, & MARKINGS

Survey the intersection’s dynamic
condtions, or how people are meant
to mawe through the junction based
upon extsting markings. These
elements include:

+ Curbs

+ Curb ramps and driveways

+ Street furniture, plantings, tree pits,
benches, and bus shelters

+ Centerline of street

+ Lane markings: number of lanes,
g=ometry, direction

+ Crosswalks

+ Stop ines/advancedstoplines
Traffic signals

+ On-streetand off-street parking

+ Bicycle infrastructure

WVEHICLE VOLUMES

Map vehicle movemnents and turns
to understand howmataorists

are using the intersection. Overlay
volume data ta llustrate the relative
importance of eachmovement,
looking for kow valume tumning
movements in particular.

This processdossnotnesd tobe

data intensive or time consuming.
Transportation agencies typically have
accesstovolume and sgnalzamn
data. Pair this with observation and
understanding of the local planning
context and howthe strest fitsinto
the overall traffic netwaork.

Redesign

CLARITY

COMPACTNESS

MULTI-MODAL

Break complex intersections into

muitiple compact ones. Bend
strests so thatthey meet at as doseto
arnght angle as possible.

Maintain view corridors and sight lines
for legiblity and wayfinding.

Mrror tum lanes with curb
extensions and medians.

Algnstop Unes atall legsof the

intersection to be perpendicular
to the travel lanes, enhancing overall
clarity and visibility for both vehides
andpedestrians.

Minimi 22 Intersection size through
the addition of curb extensions
andmedians.

Reallocate space for bicydists
and pedestrians. Widen namow
sidewalks and add cycle tracks.

Minimize vehide tuming speeds
using medians, realignment, and
tight curbradil.

Realign crasswalks to meetthe
pedestrian desire line.

Redes

Ing. Stefano Zampino
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Sicurezza e Percezione di Sicurezza

i
HH” o
'HH” lf

il ‘“‘“ Il m”l' I

Ing. Stefano Zampino
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Formazione, Leggi, Attitudini

Parte longitudinale della strada, opportunamente delineata, riservata

| ‘ ‘ ’ ‘ ’ ‘ ‘ Pista ciclabile alla circolazione dei velocipedi (Art 3 — NCdS)
= T Pista ciclabile in sede propria
- vn
Pista ciclabile in sede propria &
“ :r-\ = v
% ST—T=
;.:A “i LA \,}}'& ) ’;/' i NN o A T .,' \- d T

e Pista ciclabile in corsia riservata

pedzene
P E1% L= 150m Propad a do0ped serso
& marta
P& L=280m

Stracky utata & quansm E

Fbis - Itinerario ciclopedonale: strada locale, urbana, extraurbana o vicinale, destinata
prevalentemente alla percorrenza pedonale e ciclabile e caratterizzata da una sicurezza
intrinseca a tutela dell'utenza debole della strada.

Ing. Stefano Zampino
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Formazione, Leggi, Attitudini

Left Cross Sight Lines
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Formazione, Leggi, Attitudini

Curve Sight Line
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Formazione, Leggi, Attitudini

[ can stay here
and squeeze

[ need to
change lanes.

| A,

Where Savvy Cyclﬁts ride
to discourage that mistake.

N Most lanes are too narrow for a car fo
pace a bicyeliet eafely within the lane.
Sawwy Cyclicte make that clear by leaving
MAY USE || less space fo their loft. Thic ie defencive
driving. And it ic legal in all 50 ctates.

Regardlese of where a bicyelist ie, pleace
don't rigk a mistake.

TO PASS Change lanes to pace.

i am traffic.. oo
I m traffic - amtraffic org

Ing. Stefano Zampino
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Alcuni aspetti relativi alla geometria dei percorsi ciclabili (sezione trasversale)

Operating

| 1

| 1

| I

| 1

I 1

I 1

I I Eye _

I 1

I I E

| 1 o

| I -

. ! g =

1 1 Handlebar un 2

I I B

| = 1 £

| 1 E 2

| | s

| I =

I | £

I | s
< I 1
S . L o
~ <
o S
; :
({=]
e Physical N

i o

In—: 30in. (0.75 m P
8 Minimum Operating '-og
L ' 48in. (1.2 m) ! g &
o Preferred Operating 2 S
5 60in. (1.5m) T RS
= Widths
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Alcuni aspetti relativi alla geometria dei percorsi ciclabili (sezione trasversale)
Studio degli ingombri del sistema velocipede/ciclista, dalla complessita geometrica del percorso

(raggi delle curve planimetriche), dagli spazi utili a garantire il mantenimento dell’equilibrio alle
velocita localmente attese. In assetto di marcia mediamente 120 cm.

g asicg Larghezza minima delle piste ciclabili [m]

1 s;}‘?

E Ll

= ficid NUOWVA PISTA NUOWVA PISTA

: o SU STRADA NUOVA SU STRADA ESISTENTE

— - = = e =
[‘!]c:v_n:ﬂl:rn; D)‘nar:;.cl wriciti MinimllrnT'\:;rIII& r:-c::::rcd hy”? cyclists
e e [emns e ey Valore standard Range di variabilita

PISTA CORSIA SINGOLA 1,50 1,50-1,25
PISTA DUE CORSIE SENSO CONCORDE 2,50 2,50-2,0
PISTA A DUE CORSIE DI SENSO OPPOSTO 2,50 2,50-2,20

Per le piste ciclabili in sede propria e per quelle su corsie riservate |la larghezza della corsia ciclabile
puo essere eccezionalmente ridotta fino ad 1,00 m (per brevi tratti e presegnalata)

Ing. Stefano Zampino
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Alcuni aspetti relativi alla geometria dei percorsi ciclabili (sezione trasversale)

0.75m
static width
-« >
Table H.4 Cycle parking and manoeuvring at low speeds: minimum dimensions
< Overall ~ Overall  Minimum turning circle (mm)
: © width length

- (mm) (mm) Quter radius (a) Inner radius (b) .
\ £
Conventional bicycle 700 1800 1650 850 %
‘ Tandem 700 2400 3150 2250 E
> - > “ > > > 0
0.2-0.8m Im Im 0.5m im Bicycle and trailer 800 2700 2650 1500 g
Deviation Dynamic width Minimum width req’uired by 2. cyclists Cargo trike 1200 2600 2300 100 E
(greater at low (greater on hills (greater where flows are high) -

speeds) and curves) Note: a wide range of adapted bikes are used for disability cycling: their design requirements

_ _ will generally fall within the ranges in this table
Handbook for cycle-friendly design — Sustrans, 2014

Ing. Stefano Zampino
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Width =1.73 m

10-15% cm

Carnageway

Lateral distance and speed difference
between cyclists (position 1 and position 2)

y=0.33x+0.35
=09

.o-‘i/
/“
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\

y=0.27x + 0.40
R=0.03

\

\
)\

y=0.11x+059 |
Ri=0.43

16 18 20 22 2.4 26 28 30
Effective Cycle track width (m)

o =5km/h
41-5km/h

o0-1km/h
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{1-4 cyclist per 10 sec)

High volume
|=B cyclist per 10 sec)

Width = 2.85 m
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Tempo psico-tecnico di percezione e reazione del ciclista

Sostenibilita e mobilita: le chiavi per il successo

2.5 s (Ambito extraurbano)
1.0 s (Ambito urbano)

Coefficiente di aderenza longitudinale equivalente 0,40-0,35

Road Situation Minimum Grip No. Maximum Vehicle
Speed km/h

Difficult sites - steep grades, tight bends, traffic 0.50-0.55 60-80

signal approaches, roundabouts. o
£

Urban Arterial Roads 0.45 60 3
©
N

Rural Arterial Roads 0.45 110 g

Urban/Lightly Trafficked/ Bikeways 0.40 60 <
£

Note: The approximate conversion from British Pendulum No. to the Grip No. is Grip No.= 0.01x BP
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Sostenibilita e mobilita: le chiavi per il successo
Alcuni aspetti relativi alla geometria dei percorsi ciclabili (sezione trasversale)

pNCE
WER | yeut™ Vl\“““onsi‘“ : . ;
W ‘M Speed and proportional energy demand by primary resistance
forces during steady state (constant power) cycling
100% S0
90% a5
o Gravity
80% 40
70% | 35 mmBearing & drivetrain
friction
60% 30 . .w
mm Rolling resisitance
50% 25
_ B Air resistance
40% 20
30% 15 ——Speed (km/h)
20% 10
© o
o 12 10% 5 i .S
o Assumptions Q.
N Em Bike+ rider:  75kg E
g 2 3 0% - T T T T T T : 0 CdA: 0.300m? '(\IU
8 £ ! 0% 1% 2% 3% 4% 5% 6% 7% 8% 9% 10% Crr: 0.005 o
= (road tyres asphalt road) -~
T | Gradient Airdensity:  1.181kg/m? S
= Proportion of energy output overcoming various resistance forces during steady state cycling from flat road (gradient 0%) s;;.l:ie"am_ 97.5% -aq-').
I tovery steep climbs (gradient 10%). Speed also shown for various gradients while riding at 300 watts. The progression P EﬂCV 306W (%)
g [from air resistance being primary resistance force on flat terrain, with gravity becoming primary the steeper the climb. ower: C)
2 =
-
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Sostenibilita e mobilita: le chiavi per il successo
Alcuni aspetti relativi alla geometria dei percorsi ciclabili (sezione trasversale)

J:
6.

7.

Coordinates x. and y. of the real Wheel contact point C de in plane <X Y> of the global
frame. In this work it is assumed that the bicycle advance in a flat plane with no
inclination.

The heading angle (yaw) ¢ that form the axis x;; of the first intermediate frame with
axis X of the global frame.

The lean angle (roll) 8 that forms axis z;; of the second intermediate frame with axis z;;
of the first intermediate frame. Angles ¢ and € determine the orientation of the plane
that contains the frame of the bicycle.

The rolling angle (pitch) y that forms axis z, of the rear wheel with axis z; of the
second intermediate frame,

Angle B that forms axis z; with axis z , of the second intermediate frame.
The steering angle ythat forms axis x; with axis x;.

The rolling angle (pitch) &that forms axis zs with axis z,.

Eigenvalue (s

10

-10

castering

’

wobble

T
4

T
6

Forward velocity (m/s)

10

Finally, the coordinate set is grouped in the following vector:

J.L. Escalona, A.M. Recuero, 2010 q=[x(. e 90y By El’ M

Per velocita fino a 4.2 m/s il sistema é instabile e la traiettoria e fluttuante

Ing. Stefano Zampino
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Sostenibilita e mobilita: le chiavi per il successo
Alcuni aspetti relativi alla geometria dei percorsi ciclabili (sezione trasversale)

1 0.000

| |

| |

! camber angle o ™,

% direction of the | \ “f 4 d/__T )};\K 7 {,«- #

| whee| motion |

i | T / L \,}\ i \ ,/\\N

| ) () \

direction of mation L \ j

Lateral tyre force

Analisi «modale» del moto di una bicicletta i [ @cos(e)
A Y L] L] L] — !
Il wobble mode é essenzialmente un’oscillazione sterzante della forcella frontale = “wezzze =7 — I

Il weave mode € un movimento side-to-side che produce rollio con uno spostamento
laterale significativo dall’asse di sterzatura ! ’i:a,,ﬂcas(tj
I

Vipgave = ﬁ

IN SALITA LA DISTRIBUZIONE DEI PESI TENDE AD INCREMENTARE LA FLUTTUAZIONE DELLA RUOTA ANTERIORE
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