
De essentie van Verkeersmanagement

Basisprincipes en gedragseffecten

dr.ir. Henk Taale en prof.dr.ir. Serge Hoogendoorn
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Welke vragen worden vanmiddag beantwoord?

• ,--)$.#/()%&#0()%(()1.-2-3(.(2&4
• 5$(#'(6207$(8&#9$23(/(21&:#3(8)-3#8(#(;(<=0>&(>&#0-2#
0()%(()1.-2-3(.(2&4

– ?$@&(3(7(>8>23#'>A#(B<(C=$2(7(#$.1&-28>3D(8(2

– EC7$11(2#F7(3$70(2#.(&#0-)>-'(7(#12(7D(8(2

– "+#%.G@#H$2(1#

• I3$61.(#01#-7&)@61.(J#/--)$.#>1#1&@)>23#2$$8H-%(7>A%4
• K&-&(L$ML&D(L-)&J#-2=<>C()(28#(2#3(<$$)8>2(()8#)(3(7(2

*
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Inleiding: evacuatie Walcheren bij overstroming

• !*+O+++#.(21(2#&(#(0-<@()(2P#'>22(2#Q#@@)
• R@&$'(H(S23#T#*PU#V()1$$2G-@&$#98@1#W"O+++#0$()&@>3(2:
• X(1<D>%'-)(#<-C-<>&(>&J

– RU"J#*#)>A1&)$%(2

– YUZJ#!#)>A1&)$$%

– Y*UWJ#!#)>A1&)$$%

• [$&-7(#<-C-<>&(>&#T#"+++#0&3G@
• \@@)#T#W"O+++#G#"+++#T#Q#@@)
• Y(&#0$78$(28(#=A8]
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Inleiding: simulatie met EVAQ
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Inleiding: evacuatie Walcheren

• R-2&-7#.(21(2#3((0-<@(()8#2-#Q#@@)#0-)>(()&#&@11(2
– *UO+++#90)>A/>77>3(#(0-<@-=(:

– W!O+++#93(>21&)@(()8(#(0-<@-=(:

• E$)H-%(24

Number of vehicles in network 

Network outflow 
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Netwerk Fundamenteel Diagram
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Netwerk Fundamenteel Diagram

• KC>77'-<%#G#3)>8L7$<%
– X7$%%-8(#8$$)#/-<D&)>A#

0()$$)H--%&#8$$)#

'$^7(2(<%#0-2#0()%(()#8-&#

'$^7(2(<%#2>(&#D$(_#&(#

C-11()(2

• `-C-<>&(>&10-7#
– `-C-<>&(>&#0-2#8(#/(3#>1#

D$3()#0$$)#$2&1&--2#

<$23(1=(#8-2#()2-
Number of vehicles in network 

Network outflow 

`-C-<>&(>&#9"+++#0&3G@:

a()(8O#C)$8@<=(
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Capaciteitsval

• b)>A(#<-C-<>&(>&#T#.-B>.--7#--2&-7
0$()&@>3(2#C()#@@)#8-&#%2(7C@2&#

%-2#C-11()(2#0$$)#$2&1&--2#<$23(1=(

• RM)>A<-C-<>&(>&#T#.-B>.--7#c#0$()&@>3(2#8-&#C()#@@)#F7(#@>&)>A8&
• a)$$^(#<-C-<>&(>&10-7#&@11(2#8(#+d#(2#N+dP#-e-2%(7>A%#0-2#
0()%(()11>&@-=(#9)(7-=(#12(7D(>8#F7(#'$0(21&)$$.1#%2(7C@2&:

• \>1<$2=2@6&(>&#>2#D(&#M@28-.(2&((7#8>-3)-.#9H>(#'$0(2:
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Capaciteitsval

• a(')@>%#0-2#g17-2&(8h#<@.@7-=(0(#<@)0(#Yh9&:#&(2#$CH><D&(#0-2#
&(#%>(H(2#)(M()(2=(>2&(21>&(>&#i+
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!N (t) = N(t) " q0t #
d
dt

!N (t) = q(t) " q0
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DYI Verkeersmanagement part I

j
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Terugslag en blokkades

• k>7(1#G#/-<D&)>A(2#2(.(2#C7--&1#>2#
• [()@317-3#F7(1#7(>8(2#&$&#9()21=3(:#<-C-<>&(>&1)(8@<=(#(78()1

!+

Situatie 1: blokkade afrit
door terugslag file ASW 
veroozaakt door toerit

Actieve bottleneck

Terugslaande file
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Terugslag en blokkades

f

Situatie 2: wachtrij 
toerit (rood) zorgt voor 
blokkades op stedelijke 
netwerk (grijs)

Secundair: wachtrij 
(rood / grijs) blokkeert
kruispunt (wit)
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DYI Verkeersmanagement part II

!!
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Oplosrichtingen VM?

!O I;(<=(0(#<-C-<>&(>&#0()D$3(2P#'>A0$$)'((78#8$$)#<$23(1=(#@>&#&(#

1&(77(2#(2#<-C-<>&(>&10-7#&(#0$$)%$.(2#$M#8$$)#9=A8(7>A%:#(B&)-#

)>A1&)$%(2#'>A#&(#1<D-%(7(2

*O [()@317-3#H$#0((7#.$3(7>A%#0$$)%$.(2#9'@;()1P#1<D(>8(2#

0()%(()11&)$.(2P#0()C7--&1(2#G#D()0()8(7(2#/-<D&)>A(2P#

%)@>1>23107-%%(2#0)>AD$@8(2:

NO l21&)$$.#98((7L:2(&/()%#'(C()%(2#H$8-&#-<<@.@7-=(#$28()#%)>=1<D(#

-<<@.@7-=(#'7>A_#9/-<D&)>A(2#'7>A0(2#'(C()%&:

WO E28()'(2@^(#8(7(2#0-2#2(&/()%#3(')@>%(2P#'>A0O#8$$)#>2M$).()(2#$M#

3(7(>8(2#9>))(3@7>()(#1>&@-=(1]:J#8(.-28L1@CC7m#1m2<D)$2>1-=(

!*
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)*+/01+ *1+2,-

*3456578
9:;<&=%&->

9:&>-?8;(8
:%@-->A"B;(

!O#`-C-<>&(>&#0()D$3(2 B B B

*O#[()@317-3#0$$)%$.(2 B B

NO#l21&)$$.#2(&/()%#'(C()%(2 B

WO#\(.-28L1@CC7m#1m2<D)$2>1-=( B

b$$)'((78(2#bn#.--&)(3(7(2
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Optimalisatie evacuatie Walcheren

• I0-<@-=(#,-7<D()(2#9!*+O+++#

(0-<@((1o#*OU#>2H>^(28(#C()#

0$()&@>3:

• I0-<@-=(>21&)@<=(1J

– b()&)(%=A81=C

– ?$@&(#(2#'(1&(..>23

• l21&)@<=(1#1C(<>F(%#C()#3)$(C#

(0-<@((1#9(O3O#C$1&<$8(3('>(8:

• \m2-.><-#<-7-.>&(>&#>1#'(%(28

• EC=.-7>1(()#>21&)@<=(1

!W



• X(C()%&(#/>21&#8$$)#9((20$@8>3(:#(0-<@-=(1&)-&(3>(p2#
• EC=.-7>1-=(#7(0()&#H(()#--2H>(27>A%(#/>21&#>2#--2&-7#(0-<@((1#
8-&#'>22(2#H(1#@@)#D(&#3('>(8#%@22(2#0()7-&(2
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Model-based optimalisatie

!U

• [$&-7(#--2%$.1&(2#0$$)#$C=.--7#1<D(.-#9Q"d:#(2#0$$)#
D(@)>1=(%#9*"d:#&$$2&#D$3()(#@>&1&)$$.

• R2-7m1(#0-2#$C=.-7(#1<D(.-J
– a($C=.-7>1(()8#1<D(.-#H$)3&#0$$)#1m2<D)$2>1-=(#0-2#0)--3#(2#--2'$8#

93$(8(#1C)(>8>23#$0()#)$@&(1o#)$@&(1#.(&#)(1&<-C-<>&(>&#/$)8(2#3$(8#

'(2@&:

– b()%(()10)--3#/$)8&#3(1C)(>8#$0()#=A8#93((2#$0()'(7-1=23#0-2#D(&#

2(&/()%J#-<<@.@7-=(#q#%)>=1<D(#-<<@.@7-=(:

• b$$)'((78#3((_#8@>8(7>A%#/(()#/--)$.#17>.#3(7(>8(2#0()%(()#
2@S3#%-2#H>A2
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Model-based optimalisatie

!Q

!"#$%&$'()#*+!+
!Z

Effect niet opvolgen instructies

• n$8(71&@8>(#IbRr#

0()-28()>23(2#(;(<=0>&(>&#

(0-<@-=(#>21&)@<=(#>)&#

<$.C7>-2<(

• [mC(2#<$.C7>-2<(J

– EC0$73(2#>21&)@<=(#0()&)(%=A81=C

– EC0$73(2#>21&)@<=(#)$@&(L#(2#

'(1&(..>23

– `$.'>2-=(#'$0(21&--28(

• b-)>-=(#<$.C7>-2<(#+L!++d

varying dep.time & des+route compliance

varying dep.time compliance

varying des+route compliance

Luisteren naar de baas!

Gewenste en ongewenste effecten van beperkte en 
volledige naleving...

dr.ir. Henk Taale en prof.dr.ir. Serge Hoogendoorn
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Voorbeeld II: DYNAMAX | Specialist

• k>7(3$70(2OOO
– H>A2#)(7-=(M#%$)&(#F7(1#9!L*#%.:#8>(#H><D#&(3(2#8(#)><D=23#0-2#D(&#

0()%(()#>2#'(/(3(2

– $2&1&--2#'>A#%2(7C@2&(2

– )(8@<()(2#<-C-<>&(>&#&$&#Z+d

– %@22(2#3)$&(#-M1&-28(2#-s(33(2

– H>A2#.$3(7>A%#$20(>7>3

– H$)3(2#0$$)#&$(2-.(#>2#)(>1=A8P#

@>&1&$$&#(2#')-281&$M0()')@>%
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Voorbeeld II: DYNAMAX | Specialist

• ,()%>23#KC(<>-7>1&J
– Y-#8(&(<=(#0-2#8(#F7(3$7MP#/$)8&#12(7D(>8#'$0(21&)$$.1#0()7--38#

/--)8$$)#>2&(21>&(>&#9T#>21&)$$.#>2#F7(3$7M:#/$)8&#'(C()%&

– t-3()(#12(7D(>8#Lu#%7(>2()(#8(#>21&)$$.#Lu#3$7M#7$1&#12(77()#$C

– ,-22(()#F7(3$7M#>1#$C3(7$1&#/$)8(2#7>.>(&(2#$C3(D(0(2#(2#>1#<-C-<>&(>&#

/(3#D()1&(78#&$&#!++d
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Relatie effectiviteit en opvolggedrag

• EC7$1'--)D(>8#F7(3$70(2#
1&()%#-e-2%(7>A%#0-2#

3()(-7>1(()8(#12(7D(>8

• ,$)8&#Q+#3(&$$28P#8-2#
/$)8&#ZUL"+#3()(-7>1(()8

• V-%/(3#!"d#F7(3$70(2#
$C7$1'--)#

• ,$)8&#Q+#3()(-7>1(()8P#
8-2#NQd#$C7$1'--)

*!
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Voorbeeld III: 80 km/uur zones

• I()1&(#C)$(M#R!N#v#E0()1<D>(
– V)$(M#3(1&-)&#>2#.(>#*++*

– [)-A(<&<$2&)$7(#0$$)#8(#D-28D-0>23

– V$1>=(M#(;(<&#$C#8(#7@<D&%/-7>&(>&

– E28@>8(7>A%#(;(<&#$C#8(#0()%(()1-M/>%%(7>23

• Y$0(.'()#*++UJ#W#2>(@/(#C)$(0(2
– R!+L,(1&

– R!*#b$$)'@)3#v#\(2#5--3

– R!*#E@8(2)>A2#v#t@2(^(2

– R*+#`)$$1/>A%#L#w7(>2C$78()C7(>2

**
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Voorbeeld III: Effecten

• t@<D&%/-7>&(>&
– R!+L,(1&J#L!Nd#YEB

– R!*#b$$)'@)3J#L!+d#Y$B#(2#L!Ud#FA2#1&$M

– R!*#E@8(2)>A2#v#t@2(^(2J#L"d#YEB

– R*+#`)$$1/>A%#v#w7(>2C$78()C7(>2J#2(@&)--7

• b()%(()1-M/>%%(7>23
– R!+L,(1&J#L*d#F7(H/--)&(

– R!*#b$$)'@)3J#xUNd#F7(H/--)&(

– R!*#E@8(2)>A2#v#t@2(^(2J#x"d#F7(H/--)&(

– R*+#`)$$1/>A%#v#w7(>2C$78()C7(>2J#x*Ud#F7(H/--)&(

*N
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Voorbeeld III: Gedrag

• `-C-<>&(>&#/(30-%%(2#1>32>F<-2&#3(8--78
• a(.>88(78(#)>A'--212(7D(>8#3(8--78#$28()#"+#%.G@@)#8$$)#
D-28D-0>23#Lu#.>28()#8m2-.>(%#>2#D(&#0()%(()

• ?>A1&)$$%3(')@>%#>1#0()-28()8J#.(()#)(<D&1#)>A8(2#(2#8--)8$$)#
.>28()#.$3(7>A%D(8(2#0$$)#>20$(3()1

• b$733(8)-3#>1#0()-28()8#Lu#7-23()(#7(23&(#(2#8@@)#0-2#F7(1
• b()-28()>23(2#)>A3(8)-3#$$)H--%#0-2#.(()#F7(1

*W

Ieder voor zich!

waarom alleen informatie verschaffen niet voldoende is...

dr.ir. Henk Taale en prof.dr.ir. Serge Hoogendoorn
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Een bekend spel…

• [/((#)$@&(L-7&()2-=(0(2#$.#0-2#E#2--)#X#&(#%$.(2
• [$&-7(#0()%(()10)--3#r#T#W+++
• ?(>1=A8(2#)$@&(1#!#93)$(2:#(2#*#9'7-@/:J
• K&(7J#-@&$.$'>7>1&#>1#C()M(<&#3(>2M$).(()84

E X

!

*

Qlink / 100 45

Qlink / 10045

TT1 = TT2 = 45 +Qlink / 100

*Q
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Een bekend spel…

• K&(7#2@J#()#'7>A%&#((2#N(#)$@&(#&(#H>A2#9H/-)&:
• [$&-7(#0()%(()10)--3#r#T#W+++
• ?(>1=A8(2#)$@&(1#!#93)$(2:#(2#*#9'7-@/:J
• ?(>1=A8#)$@&(#N#9H/-)&:J

E X

!

*

Qlink / 100 45

Qlink / 10045

5

TT1 = TT2 = 45 +Qlink / 100
TT3 = 5+Qlink / 50
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Een bekend spel…

• n(&#3(7(>8>23#-M8/>23(2#8-&#)$@&(#N#2>(&#9$M#-77><D&#.>28():#
/$)8&#3(')@>%&#7(>8&#&$&#--2H>(27>A%(#/>21&]

• t(&#$C#0()1<D>77(2#>2#<$77(<=(0(#)(>1=A8#3(7(>8>23#G#>2M$).-=(

C8D8EFFF ?$@&(#!#(2#* ?$@&(#N [$&-7(#)(>1=A8

a(7(>8>23 QU#.>2 WU#.>2 *Q+O+++#.>2

l2M$).-=( "U#.>2 "U#.>2 NW+O+++#.>2

!"#$%&$'()#*+!+
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Een bekend spel…

• X>A#7-3()(#0()%(()10)--3#9r#T#*+++:#>1#D(&#A@>1&#0()1&-28>3#$.#
>(8()((2#$0()#)$@&(#N#&(#3(7(>8(2

• a(')@>%()1(0(2/><D&#T#1m1&((.$C=.@.

C8D8GFFF ?$@&(#!#(2#* ?$@&(#N [$&-7(#)(>1=A8

a(7(>8>23 QU#.>2 WU#.>2 j+O+++#.>2

l2M$).-=( QU#.>2 WU#.>2 j+O+++#.>2

!"#$%&$'()#*+!+
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Informeren vs geleiden

• b$$)#(<D&(#2(&/()%(2#H>A2#0()1<D>77(2#.>28()#3)$$&P#.--)#H(#
H>A2#()#/(7#9H>(#0$$)'((78#D>()$28():]

• b()1<D>7#3(')@>%()1(0(2/><D&
(2#1m1&((.#$C=.@.

&$&#N+d

• 5$(#3)$&()#8(#0)--3P
D$(#3)$&()#8(#0()1<D>77(2

• Y$$8H--%#3(7(>8>23#/$)8&
3)$&()#'>A#&$(2(.(28(#8)@%
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Relatie keuzevrijheid en doelen (bron: SBVV)

N!

De toekomst is nu...

Anticiperend en gecoordineerd regelen...

dr.ir. Henk Taale en prof.dr.ir. Serge Hoogendoorn
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Anticiperend regelen

• ,>11(7/()%>23#&@11(2#/(3'(D(()8()1#(2#/(33(')@>%()1
• ,(3'(D(()8()1#(2#/(33(')@>%()1#D(''(2#2>(&#8(H(7M8(#
8$(7(2

• ?(3(7#0()%(()#)(%(2>23#D$@8(28#.(&#%(@H(1#0-2#
/(33(')@>%()1#9)$@&(%(@H(:

• ?(3(7#0()%(()#)(%(2>23#D$@8(28#.(&#0()1<D>77(28(#8$(7(2#0-2#
/(3'(D(()8()1

• \@1#2(&/()%'(2-8()>23

NN
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Voorbeeld I
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Geïntegreerd regelen

• b()1<D>77(28(#/(3'(D(()8()1
– w@22(2#0()1<D>77(28(#8$(7(2#2-1&)(0(2

– l1#1-.(2/()%>23#0$$)8(7>34

• `$y)8>2-=(#0-2#.--&)(3(7(2
– Y@#0((7-7#7$%--7

– l1#-M1&(..>23#0-2#.--&)(3(7(2#'(&()4

• K&)-&(3>(p2
– ?(-3()(2#$C#'(17>11>23(2#0-2#-28()(#1C(7()1

– R2=<>C()(2#$C#'(17>11>23(2

NU
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Voorbeeld II
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Voorbeeld III

NZ

– *U#H$2(1P#"W!#7>2%1P#WN!#

%2$C(2

– EC=.-7>1-=(J#!"+#

0-)>-'(7(2

– ?(%(2=A8J#!+#@@)

– b()'(&()>23J#Ud

!"#$%&$'()#*+!+

Samenvattend...

• ,--)$.#/()%&#0()%(()1.-2-3(.(2&4
• 5$(#'(6207$(8&#9$23(/(21&:#3(8)-3#8(#(;(<=0>&(>&#0-2#
0()%(()1.-2-3(.(2&4

– ?$@&(3(7(>8>23#'>A#(B<(C=$2(7(#$.1&-28>3D(8(2

– EC7$11(2#F7(3$70(2#.(&#0-)>-'(7(#12(7D(8(2

– "+#%.G@#H$2(1#

• I3$61.(#01#-7&)@61.(J#/--)$.#>1#1&@)>23#2$$8H-%(7>A%4
• K&-&(L$ML&D(L-)&J#-2=<>C()(28#(2#3(<$y)8>2(()8#)(3(7(2

N"
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Stellingen 

• K&@)(2#>1#(;(<=(0()#8-2#>2M$).()(2#$.8-&#8(#/(33(')@>%()#
(3$>1=1<D#>1#93$@8(2#)(3(7#!:

• b()%(()1.-2-3()1#8$(2#()#3$(8#--2#()#0-2@>&#&(#3--2#8-&#8(#
/(33(')@>%()#17>..()#>1#8-2#8(#5nL()1#8$(2#3(7$0(2

• R2=<>C(()#$C#$20()/-<D&#3(8)-3#'>A#$2&/>%%(7>23#(2#
>.C7(.(2&-=(#0-2#bn

Nj


