Univerza v Ljubljani

{‘\ SOUTH EAST ROSEE

EUROPE ROad safety In South East European reglons nq-m-nn .

Transnationsl Cooperation Programme EURCPEAN UNION

RSA/RSI Zacetni - uvodni tecaj

2. Trajnostno projektiranje cest
PP8/WP4 vodja UL FGG-PTI



Univerza v Ljubljani
\ * X x
i * *
* *
MWEUCEPOMPmEPwm ROad safsty In South East European reglons EURCPEAN UNT'O'; .

Trajnostno projektiranje cest

Osnove

PrecCni prerez

LI AL 404

Projektiranje trase

Umirjanje prometa

Kolesarska infrastruktura

Povrsine za pesce

Jointly for our common future
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Trajnostni razvoj

Varovanje
Gospodarska
rast

Druzbeni
napredek
okolja

Trije stebri trajnostnega razvoja (W.M. Adams, The Future of Sustamability)
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Osnovni varnostni koncept

“Cloveski faktor bo vedno prisoten”

Zakaj je potrebno projektirati ceste, ki odpuscajo napake voznikov?
Ker je znano naslednje statistiCno dejstvo:

15% voznikov je tako ali drugacCe drogiranih
30% voznikov je utrujenih

nekateri od njih ne vidijo dobro

90% jih ni skoncentrirano na voznjo

Jointly for our common future
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System designers are responsible for the design,
operation and use of the road system and thus the level
of safety in the entire system

Road users are responsible for following the rules for
using the road system set by the system designers

If the users fail to comply with these rules due to a
lack of knowledge, acceptance or ability.....

system designers are responsible for taking the
necessary further steps to counteract people being killed

or injured
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Funkcionalna klasifikacija

-

(6) Prometno funkcijo ceste lahko zagotavljajo posa-
mezne vrste ceste, kot je doloeno v nasledn) preglednici:

Funkcia ceste | Cznaka | Vrsia ceste Oznaka

Daljinska cesta | OC avtocesta, hitra cesta, glavna AC, HC, GC
casta _

Povezovalna FG glavna cesta, regionalna cesta GG, RC

cesta

Zbima casia il regionalna cesta, lokalna cesta RC, LG

Dostopna cesta | DP bkalna cesta, javna pot LC, LP

Jointly for our common future
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Kategorizacija — klasifikacija — v urbanem okolju

Tranzitnost

—— Distribucija

—— Dostop

~:| Stanovanjska

soseska

Jointly for our common future
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Funkcionalna klasifikacija cest - ZDA

access
function

unrestricied
access

increasing use for
access purposes

decreasing degree
of access control

complete access
cantrol

cul-de-sac & public lans

local

collector

minor arterial
A
major arterial
A
expressway
freeway
A
¥ ] ] 1
| > ¢ B>
no through increasing proporiion of litile local
trafiic through ftraffic, increasing traffic

speed

movement function

1gfnt|§f for our common future




Univerza v Liubljani

{} sourneast  ROSEE

EUROPE ROad safety In South East European reglons Programime ec-funded by he
Transnational Coeparatien Programme EURCPEAN UNION

AC
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Ha Vipava
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Ra cesta Poljcane

pmmen future




Univerza v Ljubljani

g\ SOUTH EAST R O§E E {* N *} A
MWEUCE&P”EMm ROad safety In South East European reglons mg-; m‘ liuol: .

R2 Gederovci

- - Bmmoen future




Univerza v Liubljani

g\ sourneast  ROSEE

. EUROPE ROad safety In South East European reglons nq-m-nn .

Transnationsl Cooperation Programme EURCPEAN UNION

R3 Poljcane
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Lokalna cesta LC

Jointly for our common future
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Kaj sledi iz klasifikacije

Tehnicni elementi

Funkcionalna
klasifikacija

Prec¢ni prerez
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Precni prerez - rimska cesta
Konjeniki Konjeniki
| 2,50 m , 3,008l 7,00 m | 2,50 m |
I | | |
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Dolocitev dimenzij posameznim elementom precnega prereza

i&).ooo

Vozni pas
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Sirina voznih pasov

Pravilnik o projektiranju cest (UL RS 91/2005

Projektna hitrost (km/h) <50 60 70 80 a0 100 110 120 130
Funkcija ceste Sirina voznega pasu (m)

Daljinska cesta _ _ 325 325 3,50 3,50 3.50 375 3,75
Povezovalna cesta - 275 3,00 3.25 3,50 - - - -
Zbirna cesta 2,50 2,75 3,00 -~ - - - . _
Dostopna cesta 250 2,75 - - - - — — -

Jointly for our common future
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Robni pas
Sirina voznega pasu (m) 2,590-3,25 3,50-3,75
Sirina robnega pasu (m) 0,25 0.50

Jointly for our common future
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Bankina

(2) Minimalna Sirina bankine je dolo¢ena s Sinno vozne-
ga pasu, kot je razvidno iz naslednje preglednice:

Siinavoznegapasu | Do250m [250-300m| 325m |350-375m

Sirina bankine 0.75m 1.00m 1.25m 150m

Jointly for our common future
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Slika 1: Prometni in prosti profil zunaj naselja
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Poleg prostora za gibanje vozil (prometni profil) je treba na cestah zagotoviti
dodaten zracni prostor (prosti ali svetli profil), ki je definiran z zaS¢€itno visino in
Sirino. V ta prostor ne smejo biti umescCene niti ne smejo segati stalne nepomicne

Jointly for our common future
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Dvopasovna cesta - primer iz Nemcije
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Stiripasovnica
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Oblikovanje obcestja

Prosta cona ob cesti
120 km/h 80 km/h 60 km/h
optimum 13,0 m 6,0 m 2,5m

minimum 10,0 m 4,5m 1,5m

Univerza v Liubljani
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Road edge design

Rumble strip

Jointly for our common future
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Stopnja nesrec v odvisnosti od nagiba brezin

14

—

1,3 \
~

1,2 \
1,1 \

1,0

Chance of accident

1:2 1:3 1:4 1:5 1:6 1:7

Slope
1gfnt|§f for our common future




r Ty Univerza v Ljubljani
“\ASOUTH EAST ROSEE

EUROPE ROad safety In South
Trans el e ad safety In East European reglons P s s b .

Oblikovanje brezin

2,40

Jointly for our common future
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Oblikovanje odvodnih jarkov
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Back slope

Programme so-funded by ihe
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Through traveled way Back slope
Foreslope
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KriziSca

* Razpoznavna

* Vidna

* Pregledna

« Razumljiva

* Normalno prevozna

Jointly for our common future
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Kot krizanja
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Pas za leve zavijalce
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main road
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Zavijalni radiji

Jointly for our common future
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Zavijalne krivulje

Jointly for our common future
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Prometni otoki
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Krozna krizisca

Jointly for our common future
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Turbo krozna krizisca

Jointly for our common future
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Projektiranje cestne osi

— Zavorna razdalja

— Horizontalno vodenje

— Horizontalne krivine

— Prehodnica

— Precni skloni

— Vertikalno vodenje

— Hkratno horizontalno in vertikalno vodenje

Jointly for our common future
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Reaction
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Speed (km/h)

Braking
sy '
100 km/h 69 136
=3 L
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Stopnja nesrec/preglednost

>

Accident rate

>

Sight

Jointly for our common future
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Priporocljiva zavorna preglednost
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Table SD-5 Recommended stopping

COUNTRY

SIC

ht distances

Austria 2.0 - 35 | 50 70 90 1 20 - 1 85 - | 275 ] - | 380
Canada 2.5 - 45 | 65 | 85 | 110 (140 | 170 | 210 | 250 | 290 | 330 | -
France 2.0 25 | 35 | 50 | 65 | 85 [ 105 | 130 | 160 | - - - -
Germany 2.0 - 65 | 85 | 110 | 140 | 170 | 210 | 255 | - -

Great Britain 2.0 - 70 | 90 | 120 | - - |215| - | 295 | - -
Greece 2.0 - - - 65 | 85 | 110 | 140 [ 170 | 205 | 245 | - -
South Africa 2.5 - 50 | 65 | 80 [ 95 [ 115 | 135 [ 155 | 180 | 210 | - -
Sweden 2.0 35 70 - | 165 [ - - - | 195 | - - -
Switzerland 2.0 35 - |50 | 70 | 95 [ 120 | 150 | 195 | 230 | 280 | - -
USA 2.5 35 | 50 | 65 | 85 | 105 | 130 | 160 | 185 | 220 | 250 | 285 | -

Adapted from: Harwood et al., 1995

Jointly for our common future
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Elementi horizontalnega vodenja cestne osi

* Prema
 Krozni lok
 Prehodnica

Jointly for our common future
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* Na premi je:
— otezena ocena hitrosti nasproti vozecega vozila,
— slaba preglednost izza predhodnega vozila,
— utrujajoCa voznja,
— slepenje luci ponoci
— nestabilen polozaj volana pri vozniji

Jointly for our common future
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Minimalni polmer krozne krivine

Minimalni polmer krozne krivine za precni nagib vozisca (m)
Projektna
hitrost PreCni nagib
2.5% 3.0% 3,5% 4.0% 4.5% 5.0% 5,5% 6.0% 6,5% 7.0%
30 kmv/h 70 60 50 45 40 35 33 30 27 25
40 km/h 125 110 90 80 70 65 60 50 47 45
50 km/h 200 175 150 127 120 110 98 90 77 75
60 km/h 350 280 240 210 180 165 150 140 127 125
70 km/h 500 420 360 320 280 250 230 210 190 175
80 km/h 700 580 500 420 390 350 320 290 270 250
90 km/h 1000 800 700 620 550 490 450 400 370 350
100 km/h 1250 1050 920 780 700 640 580 550 480 450
110 kmv/h 1700 1400 1200 1050 950 850 780 700 650 600
120 km/h 2000 1750 1500 1375 1175 1050 960 900 840 750
130 km/h 3000 2100 1800 1550 1400 1250 1150 1050 950 900

Jointly for our common future
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slika 31: Nacini uskladitve zaporedja geometrijskih elementov

skladnost/neskladnost horizontalnih elementov

Jointly for our common future
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Horizontalno vodenje — sosledje horizontalnih krivin
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Stopnja nesrec/polmer krivine
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Stopnja nesrec v krivinah

* 1.5 do 4 krat visja kot v premah ,

 30% smrtnih nesrec se zgodi v krivinah

 Regionalne in lokalne ceste imajo zaradi tega dejstva najvec nesrec,
* 60 % vseh nesrec v krivinah je zaradi zleta s ceste

« Zelo visok je odstotek nesrec na mokri cesti v krivinah

* Nesrece se zgodijo praviloma na koncu krivine

Jointly for our common future
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brez prehodnice s prehodnico
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Vertikalno vodenje trase
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Konveksna vertikalna zaokrozitev
P LZ -

Line of Sight
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Konkavna vertikalna zaokrozitev

sag curve length (1)
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Najvecji dopustni nagib nivelete

| T

i A o -
VIsld IETETId

Vrsta ceste ravninski gricevnat hribovit gorski
Dopustni nagib nivelete %
r;ﬁ.wncesta 1 30 40 5,0 6.0
Hitra cesta 30 50 6,0 70
Glavna cesta 40 €0 7.0 80
Regionalna cesta 5.0 £0 10,0 120
Lokalna cesta | 6.0 10,0 12,0 150

Jointly for our common future
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Minimalna vertikalna zaokrozitev nivelete
Hitrost km/h 30 40 50 60 70 80 90 100 110 120 130
R, koveksni 400 oo | 1000 | 1500 | 2000 | 4000 | 6000 | 9000 | 12000 | 15000 | 20000
Rr'lin konkawvni 300 600 750 1200 1500 3000 4000 6000 8000 10000 15000

Jointly for our common future
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Sestavljeno vodenje trase
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