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ABSTRACT 
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SAMMANFATTNING 

Göteborgs stad växer och det är viktigt att sträva mot ett hållbart trafiksystem för att 
fortsätta utveckla staden. Detta inkluderar utveckling av befintliga vägar och dess 
utformning. Syftet med rapporten är att analysera vägdesignen för den befintliga vägen 
Lindholmsallén för att utreda huruvida den uppfyller målen som ställdes när den 
planerades. Analysen är uppdelad i flera delar för att få en bred utvärdering av vägen. 
Den första delen består av intervjuer och en litteraturstudie för att undersöka vägens 
utformning samt vilka mål som sattes vid planeringen. Även en fältundersökning 
utfördes och som en sista del också en simulering med fokus på busshållplatsen 
Regnbågsgatan, med hjälp av programmet PTV VISSIM. Från intervjuer framgick att 
huvudmålen vid utformning av vägen var att prioritera framkomligheten för 
kollektivtrafiken, ha hög trafiksäkerhet för fotgängare som ska korsa vägen samt öka 
orienterbarheten. Resultaten från utvärderingarna tyder på att det inte finns några större 
problem på Lindholmsallén. Genom utvärderingen av gatans utformning framgår det 
att den är bra utformad med avseende på parametrarna trafiksäkerhet, framkomlighet, 
orienterbarhet och trygghet. När resultaten jämförs med målen som sattes observerades 
att delarna kring Regnbågsgatans och Lindholmens busshållplats uppfyller målen bättre 
än delarna kring Pumpgatans hållplats. Detta beror till största del på den lägre 
standarden på den senare. Utvärderingen visar att bussarnas höga turtäthet i 
kombination med prioriteringen av kollektivtrafik orsakar störningar i biltrafiken, vilket 
leder till längre köer och förseningar. Övergångsställena i området uppfyller till största 
del målen om trafiksäkerhet för fotgängare. Ett undantag är vid busshållplatsen 
Pumpgatan där gående behöver korsa två körfält. Dessutom är inte alla övergångsställen 
på vägen försedda med hastighetsdämpande åtgärder. Orienterbarheten i området har 
förbättrats jämfört med den tidigare utformningen av vägen. Den annorlunda 
utformningen av Lindholmsallén kan dock vara svår att förstå för trafikanter som är 
ovana till området. Därför behövs bättre information om områdets struktur genom till 
exempel skyltar. Ett antal antaganden och förenklingar har gjorts i simuleringen som 
kan ha påverkat resultatet. Vissa trafikförseelser som fotgängare som går mot rött har 
inte inkluderats i modellen. Vägens geometri har också förenklats, vilket kan ha 
påverkat köbildningen och antalet konflikter. 

 
Nyckelord: Analys av vägdesign, PTV VISSIM, Trafiksimulering, Boulevard, 
Lindholmsallén
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Figure 1 The location of Lindholmsallén in Gothenburg, marked in blue 

(OpenStreetMap contributors, 2016). 
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1.2 Aim 
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1.3 Hypothesis  
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1.4 Limitations 
%34!6;F4@76?B769;!A6GG!E>6DB>6G8!<4!:95=@4C!9;!734!E4C4@7>6B;@!B;C!@459;CB>6G8!9;!
734!E=<G65!7>B;@E9>7!@6;54!734@4!7>B::65!D9C4@!@7B;C@!:9>!734!GB>?4@7!D9CBG!@3B>4!
9:!734!7>B::65!9;!736@!>9BCH!$GG!734!7>B;@E9>7!D9C4@!9E4>B76;?!9;!734!>9BC!A6GG!<4!
7BV4;!6;79!B559=;7K!<=7!;97!A673!734!@BD4!?>BC4!9:!C47B6GH!-9!5B74?9>6@B769;!9:!734!



!
!
!

CHALMERS Civil and Environmental Engineering�����0�D�V�W�H�U�¶�V���7�K�H�V�L�V��BOMX02-16-16 3!

7>B;@E9>7!D9C4@!3B@!<44;!C9;4H!%34!>9BC!7>B::65!C94@!:9>!4IBDEG4!6;5G=C4!5B>@K!
7>=5V@! B;C! D979>585G4@H!2=>734>! 9;K!734! E>9[457! A6GG! 4FBG=B74! 734! :=GG! 4I74;7! 9:!
&6;C39GD@BGGJ;H!$!EB>7!9:!734!E>9[457!A6GG!:95=@!9;!734!<=@!@79E!*4?;<L?@?B7B;!B;C!
67!6@!9;G8!9;!736@!@E456:65!EB>7!73B7!734!@6D=GB769;!A6GG!<4!E4>:9>D4CH!%36@!6@!<45B=@4!
67!A9=GC!<4!799!59DEG4I!B;C!76D4!59;@=D6;?!79!G99V!B7!734!A39G4!&6;C39GD@BGGJ;!
6;!C47B6GH!$G@9K! :95=@6;?!9;! 9;4!9:! 734!73>44!<=@!@79E@!A6GG!?6F4!>4@=G7@!73B7!B>4!
>4E>4@4;7B76F4!:9>!734!:=GG!4I74;7!9:!&6;C39GD@BGGJ;K!@6;54!BGG!EB>7@!9:!734!>9BC!3BF4!
B!@6D6GB>!C4@6?;H!
!
%34!6;F4@76?B769;!A6GG!BG@9!<4!G6D674C!79!734!5=>>4;7!7>B::65!@67=B769;H!%34>4:9>4K!67!
A6GG!;97!6;5G=C4!:=7=>4!E>9[457@!B;C!BG@9!;97!7BV4!EB@7!7>B::65!:G9A@!9;!734!>9BC!6;79!
59;@6C4>B769;H!%34!@7=C8!A6GG!:95=@!9;!734!E4BV!39=>!9:!734!7>B::65!6;!734!D9>;6;?K!
C=4!79!73B7!734!E>9<G4D@!B>4!<4G64F4C!79!<4!A9>@7!C=>6;?!736@!76D4!9:!734!CB8H!"7!6@!
BG@9!B@@=D4C!73B7!734!E4BV!39=>!C=>6;?!734!B:74>;99;!4@@4;76BGG8!3B@!734!@BD4!
F9G=D4!9:!7>B::65!B@!734!D9>;6;?!B;C!73B7!67!6@!9;G8!9:!6;74>4@7!79!G99V!B7!9;4!9:!734!
E4BV@H!%34!E4BV!39=>!6@!B@@=D4C!79!<4!B7!734!A44VCB8@K!73=@!734!A44V4;C@!A6GG!
;97!<4!7BV4;!6;79!B559=;7H!
!
";!734!E>954@@!9:!<=6GC6;?!734!D9C4G!B;C!E4>:9>D6;?!734!@6D=GB769;!9:!734!@4G4574C!
B>4B! 734>4! B>4! B! ;=D<4>! 9:! B@@=DE769;@! B;C! @6DEG6:65B769;@! C9;4H! %34@4! B>4!
4@@4;76BG! 79! G6D67! 734! 4I74;7! 9:! 734! E>9[457H! (=7! 67! AB@! BG@9!<45B=@4!@9D4!
6;:9>DB769;!AB@!;97!E9@@6<G4!79!9<7B6;H!%34!B@@=DE769;@!B;C!@6DEG6:65B769;@!73B7!
B>4!59;;4574C!79!734!@6D=GB769;!6@!E>4@4;74C!6;!C47B6G!6;!O3BE74>!^H!
!

1.5 Method 
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1.5.1 Interviews 
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1.5.2 Traffic safety statistics 
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1.5.3 Design evaluation 
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1.5.4 Simulation 
$! 7>B::65! D65>9@6D=GB769;! AB@! 5B>>64C! 9=7! 79!@7=C8!734! 7>B::65! @67=B769;! B;C! 79!
F6@=BG6@4!734!@674!6;!B!<4774>!AB8H!%34!@6D=GB769;!@9:7AB>4!M%N!N".."# !cHSSYT` !AB@!
=@4C! 79?4734>! A673! 734! BCC6769;BG! E>9?>BD! N".W$&dK! A3653! :95=@4@! 9;!
E4C4@7>6B;@H! %34! B>4B! 73B7! AB@! @6D=GB74C! 6@! G95B74C! 6;! 734! D6CCG4! 9:!
&6;C39GD@BGGJ;K!DB>V4C!6;!26?=>4!RH!%36@!B>4B!AB@!539@4;!<973!<45B=@4!67!59;7B6;@!
4G4D4;7@! 73B7! B>4! B@@=D4C! 79! <4! >4E>4@4;7B76F4! :9>! 734!4;76>4! >9BCH! (=7! BG@9!
<45B=@4!B!GB>?4!@3B>4!9:!734!7>B::65!:G9A!59;;457@!79!734!>9=;CB<9=7!6;!736@!B>4BK!
:>9D! B! ;4B><8! 36?3AB8H! %34! @6D=GB769;!B>4B!BG@9!6;5G=C4C!734! <=@! @79E! 5BGG4C!
*4?;<L?@?B7B;K!G95B74C!6;!734!54;7>BG!EB>7!9:!734!B>4BK!B;C!734!@=>>9=;C6;?!>9BC@K!
E4C4@7>6B;! B;C! <6585G4! EB73@H! %34! @6D=GB769;! AB@! C9;4! 6;! 9>C4>! 79! C6@76;?=6@3!
A3B7!734!E>9<G4D@!B>4!B;C!7346>!4I74;7H!!
!

!
!
%34!@6D=GB769;!B;C!6;F4@76?B769;@!>4P=6>4C!79!B559DEG6@3!736@!EB>7!6@!B!GB>?4!@3B>4!
9:!734!4;76>4!E>9[457H!2=>734>!9;K!734!7349>64@!B;C!E>954@@4@!6;!N".."#!B>4!59DEG4I!
B;C!A6GG!;44C!B!D9>4!C47B6G4C!C4@5>6E769;H!%3=@!B; !6;!C4E73!E>4@4;7B769;!9:!734!
D4739C!B;C!B@@=DE769;@!:9>!736@!EB>7!B>4!E>4@4;74C!6;!O3BE74>!̂ H!!
!
!
!

Figure 2 Map showing the locations of the three bus stops and also marks the 
simulation area (OpenStreetMap contributors, 2016). 
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2 Background information 
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Figure 3 Map showing the areas of Norra Älvstranden (OpenStreetMap 

contributors, 2016). 
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2.1 The history of Lindholmen 
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2.2 The creation of Lindholmsallén 
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Figure 4 The extent of Lindholmsallén, the marked buildings is the old machine 

workshop M2 (bottom) and the office building (top), which were used to 
decide the width of the road (OpenStreetMap contributors, 2016). 
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2.2.1 Goals 
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Figure 5 The design of the road and lanes in detail, showing the area around bus 

stop Regnbågsgatan. The road traffic lanes are drawn with solid lines 
while the walkways and cycle paths are drawn with dark dashed lines. 
The squares show where the crossings are located (OpenStreetMap 
contributors, 2016). 
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2.2.2 Future 
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Figure 6 Vision of the area Lindholmshamnen, also showing the cable cars 

(Göteborgs Stad Älvstaden, 2015). 
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2.3 The design of Lindholmsallén 
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Figure 7 Cross section of Lindholmsallén (Göteborgs 
Stad Stadsbyggnadskontoret, 2001). 
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2.4 Bus stops  
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2.4.1 Pumpgatan 
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Figure 8 The design of the bus stop Pumpgatan (Photo by authors). 
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2.4.2 Regnbågsgatan 
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!
Figure 9 The design of the bus stop Regnbågsgatan (Photo by authors). 
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2.4.3 Lindholmen 
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Figure 10 The design of the bus stop Lindholmen (Photo by authors). 
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2.5 Traffic safety statistics 
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Figure 11 Map showing the selected areas of Lindholmsallén used for the traffic 
safety analysis and evaluation of the design (OpenStreetMap 
contributors, 2016). 
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RSTS_H!%3=@!734>4!59=GC!4I6@7!59;:G657Yl9;4@!6;!734@4!B>4B@!73B7!B>4!;97!C47457B<G4!
A673!734!34GE!9:!B556C4;7!@7B76@765@H!!
!
! !



CHALMERSK!Civil and Environmental Engineering, Master’s Thesis BOMX02-16-16!16 

3 Evaluation of Lindholmsallén 
$;9734>!AB8!79!C4@5>6<4!734!7>B::65!@67=B769;!9;!736@!@E456:65!@674!6@!<8!C96;?!B;!
4FBG=B769;!9;!39A!A4GG!67!:=G:6G@!@4F4>BG!5>674>6BH!%34@4!5>674>6B!B>4!?=6C4G6;4@!9;!
39A!B!@674!@39=GC!<4!C4@6?;4C!B;C!736@!4FBG=B769;!6@!G6D674C!79!:9=>!EB>BD474>@a!
7>B::65!@B:478K!B554@@6<6G678K!9>64;7B769;!B;C!@45=>678H!%34!?9BG!9:!734!4FBG=B769;!6@!
79!@44!39A!A4GG!734!C4@6?;!9:!&6;C39GD@BGGJ;!:=G:6G@!734@4!EB>BD474>@H!";!9>C4>!79!
B@@4@@!734!:=GG!4I74;7!9:!734!>9BC!67!6@!C6F6C4C!6;79!73>44!EB>7@K!734!@BD4!B@!734!9;4@!
@39A;!6;!26?=>4!TTH!";!736@!AB8!67!A6GG!<4!E9@@6<G4!79!4FBG=B74!734!73>44!<=@!@79E@!
G95B74C! 9;! 734! >9BC! @4EB>B74G8! 79! @44! 6:! B;8! 9:! 734D! 6@! <4774>! C4@6?;4C! 73B;!
B;9734>H!
!
"7!6@!BG@9!9:!6;74>4@7!79!G99V!B7!734!C6::4>4;7!D9C4@!9:!7>B;@E9>7!73B7!9E4>B74!6;!734!
B>4BH!%3=@!734!4FBG=B769;!6@!C6F6C4C!6;79!E4C4@7>6B;@K!585G6@7@K!E=<G65!7>B;@E9>7!B;C!
>9BC!7>B::65H!%34>4:9>4K!734!C6::4>4;7!7>B;@E9>7!D9C4@!B>4!4FBG=B74C!6;!C6::4>4;7!
B>4B@!A6736;!734!C6F6C4C!EB>7@H!29>!E4C4@7>6B;@!B;C!585G6@7@K!734!B>4B!4FBG=B74C!B>4!
734!E4C4@7>6B;!B;C!585G6@7!EB73@!>4@E4576F4G8H!29>!E=<G65!7>B;@E9>7!;97!9;G8!734!<=@!
@79E!6@!B@@4@@4CK!<=7!BG@9!734!AB8!79!B;C!:>9D!734!<=@!@79E!73B7!734!7>BF4GG4>@!7BV4H!
29>!>9BC!7>B::65K!734!@7>447@!B;C!EB>V6;?!G97@!B>4!4FBG=B74CH!
!

3.1 Design parameters 
%34! EB>BD474>@! =@4C! 6;! 734! 4FBG=B769;! B>4! C4@5>6<4C! 6;! 736@! 53BE74>H!
O9;@6C4>B769;! AB@! 7BV4;! 79! 734! @674! B;C!734>4:9>4! 9;G8!59;74;7! >4G4FB;7! 79!
&6;C39GD@BGGJ;!6;!734@4!EB>BD474>@!AB@!6;5G=C4CH!29>!4IBDEG4K!6;!7>B::65!@B:478K!
79!3BF4! B!E4C4@7>6B;!B;C!<6585G4!7=;;4G!=;C4>!734!>9BC!B>4!59;@6C4>4C!B!@B:4>!
9E769;H! (=7!67!6@! ;97!>4G4FB;7!6;! 736@!5B@4!<45B=@4!734!4FBG=B769;!6@!9;G8!:9>!734!
4I6@76;?!>9BC!B;C!6@!;97!59;@6C4>6;?!BG74>;B76F4!@9G=769;@H!
!

3.1.1 Traffic safety 
"7!6@!6DE9>7B;7!79!@7>6F4!:9>!B@!?99C!7>B::65!@B:478!B@!E9@@6<G4H!.A4C4;!3B@!B!l4>9!
F6@69;!A3653!6;74;C@!79!6;5>4B@4!734!7>B::65!@B:478!@9!73B7!;9!9;4!@39=GC!<4!V6GG4C!
9>!@4>69=@G8!6;[=>4C!6;!734!7>B::65!]%>B:6VF4>V47K!RST^<_H!/;4!9:!734!D9@7!6DE9>7B;7!
B@E457! 9:! 7>B::65! @B:478! 6@! 734! @E44C!]%>B:6VF4>V47K! RST`<_H! "7! 6@! 734>4:9>4! 9:!
6DE9>7B;54!79!DBV4!@=>4!73B7!734!@E44C!>4?=GB769;@!B>4!:9GG9A4C!B;C!79!>4C=54!
734!@E44C!79!fSŶ S!VDj3!B7!EGB54@!A34>4!F=G;4>B<G4!>9BC!=@4>@!B>4!6;74>B576;?!
A673!>9BC!7>B::65H!"DE>9F4D4;7@!6;!7>B::65!@B:478!A6GG!9:74;!6;5>4B@4!734!@45=>678K!
B554@@6<6G678!B;C!34BG73!:9>!BGG!>9BC!=@4>@!]%>B:6VF4>V47K!RST`B_H!!
!

3.1.1.1 Pedestrians and cyclists 

%34!>9BC!=@4>@!A39!9:74;!?47@!@4F4>4!6;[=>64@!6;!B556C4;7@!B>4!E4C4@7>6B;@!B;C!
585G6@7@!]%>B:6VF4>V47K!RST`<_H!%34!DB[9>678!9:!734@4!B556C4;7@!B>4!@6;?G4!B556C4;7@!
B;C!9=7!9:!734@4!734!D9@7!59DD9;!:9>!E4C4@7>6B;@!B>4!739@4!5B=@4C!<8!:BGG6;?H!"7!6@!
734>4:9>4! 6DE9>7B;7! 73B7! 734! >9BC@! B>4! A4GG! DB6;7B6;4C! B;C! 73B7! 734>4! B>4! ;9!
9<@7B5G4@! 6;! 734! AB8H! /<@7B5G4@! @=53! B@! 5=><!@79;4@! B;C! 9<@5=>6;?! <=@34@! B;C!
9734>!EGB;7@!5B;!6;5>4B@4!734!>6@V!9:!B556C4;7@!@6;54!7348!B>4!<G95V6;?!734!F64A!B;C!
734!>9BC!=@4>@!5B;!59GG6C4!9>!@7=D<G4!9;!734D!].d&K!RSTS_H!
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=@4>@!B>4!A4GG!G67H!
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!
Figure 12 A road design with separated traffic modes (Illustration by authors). 

!

3.1.1.2 Public transport 
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B>4B@H!"7!3B@!BG@9!<44;!@39A;!73B7!D9@7!E4C4@7>6B;!B556C4;7@!7BV4!EGB54!5G9@4!79!
<=@!@79E@H!!
!

3.1.1.3 Road traffic 

%34!C4@6?;!9:!734!>9BC!6@!6DE9>7B;7! :9>!734!7>B::65!@B:478! :9>!734!=@4>@!9:!D979>!
F4365G4@H!";!?4;4>BGK!6;74>@45769;@!A673!>9=;CB<9=7@!3BF4!B!36?34>!7>B::65!@B:478!
73B;!739@4!A6739=7!]%>B:6VF4>V47K!RST`<_H!"7!6@!BG@9!<4774>!A673!9;G8!9;4!GB;4!6;!734!
>9=;CB<9=7H!2=>734>D9>4K!734!>6@V!:9>!B556C4;7@!6@!C45>4B@4C!6:!734!6;74>@45769;!6@!
>4?=GB74C! A673!7>B::65! G6?37@H! 26I4C! 9<@7B5G4@! @=53! B@! 7>44@! B;C! GBDE! E9@7@! 5B;!
6;5>4B@4!734!@4F4>678!9:!734!B556C4;7@H!!
 
.6;54!734!@4F4>678!9:!734!B556C4;7!C4E4;C@!9;!734!59GG6@69;!@E44CK!67!6@!4@@4;76BG!73B7!
734! @E44C! >4?=GB769;@! B>4! :9GG9A4C!]%>B:6VF4>V47K! RST`<_H! ";! B>4B@! A34>4! 67! 6@!
C4@6>B<G4!79!3BF4!G9A!@E44C@K!734!73>9=?3!7>B::65!@39=GC!<4!@744>4C!BAB8H!$;9734>!
AB8!79!C45>4B@4!734!@E44C!6@!79!3BF4!@E44C!<=DE@!6;!734!>9BC!].d&K!RSSg_H!%36@!
A6GG!DB6;G8!C45>4B@4!734!@E44C!:9>!739@4!A39!C>6F4!:B@74@7K!A3653!A6GG!>4C=54!734!
@E44C!C6@7>6<=769;!B;C!73=@!BG@9!6;5>4B@4!734!7>B::65!@B:478H!&6?376;?!6@!6DE9>7B;7K!
;97!9;G8!9;!734!5B>@!<=7!734!@7>447!G6?376;?!B@!A4GGH!%36@!A6GG!34GE!79!C47457!9734>!
>9BC!=@4>@K!E4C4@7>6B;@K!585G6@7@!B;C!9<@7B5G4@!73B7!D6?37!<4!9;!9>!5G9@4!79!734!>9BC!
].d&!Z!%>B:6VF4>V47K!RSTf_H!
!

3.1.2 Accessibility  
$!@6DEG4!C4:6;6769;!:9>!B;!B554@@6<G4!7>B;@E9>7!@7>=57=>4!6@!73B7!734!7>B::65!@8@74D!
6@! C4@6?;4C! @9! 73B7! 734! <B@65! 7>B;@E9>7! ;44C@! :9>! 5676l4;@! B;C! <=@6;4@@4@! B>4!
@B76@:64C ]%>B:6VF4>V47K!RST`B_H!%34!B554@@6<6G678!@39=GC!<4!4P=BG!:9>!4F4>89;4!B;C!
;97!7BV4!6;79!B559=;7!?4;C4>K!B?4!B;C!C6::4>4;7!@956BG!?>9=E@H!%34!6;C6F6C=BG!>9BC!
user’s capacity s39=GC!BG@9!<4!7BV4;!6;79!59;@6C4>B769;H!%36@!D4B;@!73B7!536GC>4;K!
4GC4>G8!B;C!E49EG4!A673!C6@B<6G6764@!;44C!BCC6769;BG!59;@6C4>B769;H!
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Figure 13 Crosswalk and marked bicycle crossing (Photo by authors). 
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3.1.2.3 Road traffic 
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Figure 14 Tactile tiles at a bus stop. The white stones at the edge are in contrast to 

the darker stones and pavement (Photo by authors). 
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3.1.3.3 Road traffic 
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3.1.4.1 Pedestrians and cyclists 

";!9>C4>!79!DBV4!734!E4C4@7>6B;@!B;C!585G6@7@!:44G!@45=>4!67!6@!6DE9>7B;7!73B7!67!
@39=GC!<4!E9@@6<G4!79!5399@4!D9>4!73B;!9;4!>9BC!9E769;!79!>4B53!734!C4@76;B769;!
](9F4>V47K!RSTS_H!%36@!6@!4@E456BGG8!6DE9>7B;7!A34;!67!6@!CB>V!9=7@6C4!B;C!@9D4!
EGB54@! :44G! D9>4! @45=>4! 73B;! 9734>@H! %34! 585G4! EB73@! B;C! ABGVAB8@! @39=GC! <4!
EGB54C!6;!59;;45769;!79!<=6GC6;?@!B;C!9734>!>9BC@!@6;54!67!DBV4@!734!>9BC!:44G!G4@@!
C4@9GB74H!"7!BG@9!6;5>4B@4@!734!G6V4G6399C!73B7!734!E4C4@7>6B;!B;C!585G4!>9BC@!B>4!
=@4C! C=>6;?! B! <6??4>! EB>7! 9:! 734! CB8K! A3653! 6;5>4B@4@! 734! :44G6;?! 9:! @45=>678H!
19A4F4>K!A36G4!5B>!>9BC@!5B;!6;5>4B@4!734!:44G6;?!9:!@45=>678K!34BF8!7>B::65!9;!734!
>9BC@!5B;!DBV4!67! :44G!G4@@!@45=>4H!%3=@K!67!6@!6DE9>7B;7!73B7!734!@E44C!B;C!734!
BD9=;7!9:!5B>@!9;!734!>9BC@!B>4!;97!799!36?3H!.9D4!E4C4@7>6B;@!B>4!>4G=57B;7!79!
=@4!7=;;4G@K!4@E456BGG8!C=>6;?!734!CB>V!39=>@H!"7!6@!734>4:9>4!9:!6DE9>7B;54!73B7!
7348!B>4!C4@6?;4C!79!<4!@7>B6?37!B;C!A6C4!B;C!73B7!7348!B>4!BG@9!A4GG!G67K!B@!@39A;!
6;!26?=>4!T` !]%>B:6VF4>V47K!RST`<_H!!!
!



!
!
!

CHALMERS Civil and Environmental Engineering�����0�D�V�W�H�U�¶�V���7�K�H�V�L�V��BOMX02-16-16 23!

!
Figure 15 An example of a well designed pedestrian tunnel (Trafikverket, 2015b). 

!
%34! ;47A9>V!9:!<6585G4!EB73@!B;C!GB;4@!@39=GC!<4!5934>4;7!B;C!9:!?99C!P=BG678!
](9F4>V47K!RSTS_H!"7!@39=GC!BG@9!<4!4B@8!:9>!734!>9BC!=@4>@!79!9>64;7B74!734D@4GF4@!
6;! 734! B>4BH! %3=@K! 67! 6@! 6DE9>7B;7! 73B7! 734! @6?;@! B;C! 6;:9>DB769;! B>4! 4B@8! 79!
=;C4>@7B;C!B;C!B>4!EGB54C!@9!73B7!7348!B>4!4B@6G8!C474574CH!%34!<6585G4!EB>V6;?!
@39=GC!<4!BF96C4C!79!<4!EGB54C!B7!>4D974!G95B769;@!B@!67!6;5>4B@4@!734!=;54>7B6;78!
9:!734!<6V4!79!<4!FB;CBG6@4C!9>!@79G4;H!$!C4@9GB74!EGB54!A6GG!:44G!D9>4!6;@45=>4!B;C!
DB8!>4@=G7!6;!73B7!734!585G6@7@!5399@4@!79!EB>V!@9D4A34>4!4G@4!9>! ;97!7BV4!734!
<6585G4!B7!BGGH!
 
3.1.4.2 Public transport 
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3.1.4.3 Road traffic 
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3.2 Design criteria 
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Table 1 Showing the different criteria chosen for pedestrians. 
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Table 2 Showing the different criteria chosen for cyclists. 

 
 
Table 3 Showing the different criteria chosen for public transport. 
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Table 4 Showing the different criteria chosen for road traffic. 

 
 

3.3 Design evaluation 
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3.3.1 Pumpgatan 
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Figure 16 The pedestrian crossing at the bus stop Pumpgatan (Photo by authors). 
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Table 5 Evaluation ratings for Pumpgatan. 
! Traffic safety Accessibility Orientation Security Total 
Pedestrians fHc`! fH`! ^HR!̀ ^Hc !̀ TUHR`!
Cyclists ^HR!̀ f ! fHR !̀ fHc`! T^HR!̀
Public transport fHR !̀ ^HR!̀ ^Hc !̀ ^Hc !̀ Tc!
Road traffic ^HR!̀ ^Hc !̀ ^HR!̀ ^Hc !̀ Th!
Total T`H !̀ T`H !̀ TUH!̀ Th! !

!

3.3.2 Regnbågsgatan 
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Figure 17 The stairway is an obstacle for both pedestrians and cyclists that has to 

share the walkway when passing the stairs (Photo by authors).   

!
O9DEB>4C!79!M=DE?B7B;!734!C4@6?;!9:!736@!<=@!@79E!6@!;97!B@!9E4;H!%36@!DB6;G8!3B@!
79!C9!A673!734!G9A4>!59;5>474!ABGG@!BG9;?!734!<=@!@79E!B;C!734!BCF4>76@4D4;7!9;!
734!<=@!@34G74>@!73B7!9<@7>=57@!734!F64AH!29>!>9BC!7>B::65K!734!DB6;!>4C=5769;!9:!734!
>B76;?@!6@!B@!6;!M=DE?B7B;!C=4!79!734!:B57!73B7!734!>9BC!;47A9>V!B;C!@6?;@!B>4!;97!
G9?65BG!B;C!@6DEG4H!";!736@!5B@4!734!>B76;?!9:!734!9>64;7B769;!:9>!734!>9BC!7>B::65!B7!
*4?;<L?@?B7B;!6@!G9A4>!73B;!B7!M=DE?B7B;!<45B=@4!B7!736@!@674!734>4!B>4! :4A4>!
@6?;@H!$7!*4?;<L?@?B7B;!734>4!6@!BG@9!@4F4>BG!E9@@6<G4!C4@76;B769;@!B;C!59;;4576;?!
>9BC@!B;C!67!6@!73=@!6DE9>7B;7!79!3BF4!?99C!C6>45769;@!B;C!B!@6DEG4!>9BC!@7>=57=>4H!
!

Table 6 Evaluation ratings for Regnbågsgatan. 
 Traffic safety Accessibility Orientation Security Total 
Pedestrians fHc`! ^H !̀ ^H !̀ ^H !̀ TcHR!̀
Cyclists fHc`! ^HR!̀ ^Hc !̀ ` ! TcHc!̀
Public transport ^HR!̀ ^Hc !̀ ^Hc !̀ ^! TcHc!̀
Road traffic ^HR!̀ ^Hc !̀ fHc`! ` ! TcHc!̀
Total TU! ThHR!̀ TcHc!̀ ThH!̀ !

!

3.3.3 Lindholmen 
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Figure 18 Many pedestrians coming from the buses and the majority walks at the 

red bicycle lane instead of on the pedestrian path (Photo by authors). 
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Table 7 Evaluation ratings for Lindholmen. 
! Traffic safety Accessibility Orientation Security Total 
Pedestrians ^HR!̀ ^H !̀ ^Hc !̀ ^H !̀ Th!
Cyclists ^H !̀ ^H !̀ ` ! ` ! Tg!
Public transport ^Hc !̀ ` ! ^Hc !̀ ^! ThH!̀
Road traffic ^H !̀ ^H !̀ ^! ` ! Th!
Total Th! ThH!̀ ThH!̀ ThH!̀ !

!
!
! !
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3.3.4 Visualisation of evaluation result 
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Figure 19 Value diagram of the total ratings for the different parameters evaluated. 
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Figure 20 Value diagram of the total ratings for the different traffic modes 

evaluated. 

!
$@!@44;!6;!734!:6?=>4@K!<=@!@79E!&6;C39GD4;!3B@!:=G:6GG4C!734!5>674>6B!<4@7K!A36G4!<=@!
@79E! M=DE?B7B;! >4546F4C!734! G9A4@7! @59>4@H! %34! G9A! >4@=G7! 39A4F4>K! C94@! ;97!
D4B;! 73B7! 734! <=@!@79E! 3B@! B! <BC! C4@6?;H! M=DE?B7B;! 3B@! :4A!7>BF4GG4>@! 6;!
59DEB>6@9;!79!734!9734>!7A9!9;!734!@7>447!B;C!734>4:9>4!3B@!B!@6DEG4>!C4@6?;H!%34!
B556C4;7!@7B76@765@!BG@9!6;C65B74@!73B7!734!B>4B!6@!;97!E>9;4!79!B556C4;7@H!(=@!@79E!
*4?;<L?@?B7B;!:=G:6G@!734!>4P=6>4D4;7@!P=674!A4GG!<=7!;97!79!734!@BD4!C4?>44!B@!
&6;C39GD4;K! A3653! ?97! 734! 36?34@7! >B76;?! 9:! 734! 73>44! 9:! 734D! 6;! BGG! B@E457@H!
*4?;<L?@?B7B;!B;C!&6;C39GD4;!3BF4!B!@6D6GB>!C4@6?;!B;C!7348!<973!3BF4!D9>4!
=@4>@! 73B;! M=DE?B7B;H!(=@! @79E@! *4?;<L?@?B7B;! B;C! &6;C39GD4;! B>4! <973!
>4E>4@4;7B76F4! :9>! B! @6D=GB769;! @6;54! 7348! 6;5G=C4!734! 4G4D4;7@!73B7! B>4!
6;74>4@76;?! 79! @6D=GB74H!W3B7! C6::4>@! <47A44;! 734D! 6@! 734! >9=;CB<9=7!@67=B74C!
5G9@4! 79! 734! @79E! *4?;<L?@?B7B;K! A3653! 6;5>4B@4@!734! 6;74>B5769;@!<47A44;! BGG!
7>B::65!D9C4@!B;C!DBV4@!734!7>B::65!@67=B769;!59DEG4IH!"7!6@!734>4:9>4!9:!6;74>4@7!79!
G99V!B7!736@!B>4B!6;!D9>4!C47B6G!=@6;?!@6D=GB769;@K!A3653!A6GG!<4!C4@5>6<4C!6;!734!
:9GG9A6;?!53BE74>H!
!
!

!  

14

15

16

17

18

19
Pedestrians

Cyclists

Public transport

Road traffic

Value diagram - Transport modes

Pumpgatan

Regnbågsgatan

Lindholmen



!
!
!

CHALMERS Civil and Environmental Engineering�����0�D�V�W�H�U�¶�V���7�K�H�V�L�V��BOMX02-16-16 33!

4 Simulation 
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4.1 Method and work process 
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4.1.1 Data collection 
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Figure 21 Work process for 
traffic simulation 
studies. 
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4.1.1.1 Pedestrians and cyclists 
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4.1.1.2 Public transport 
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4.1.1.3 Road traffic 
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4.1.2 Building the base model 
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4.1.3 Verification, Calibration and Validation 
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4.1.4 Simulation 
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4.2 Assumptions and simplifications in the simulation  
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4.2.1 Geometry 
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4.2.2 Traffic characteristics 
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road user’s behavio=>!C6::4>@!:>9D!734!7>B::65!>=G4@H!$7!734@4!G95B769;@!734!D9C4G!6@!
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E4C4@7>6B;!ABGVAB8!59D6;?! :>9D!734!5>9@@6;?@!D447@!734!585G4!EB73!73B7!?94@!
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734>4:9>4!B@@=D4C!79!3BF4!734!@BD4!C6@7>6<=769;!9:!7>B::65!78E4@H!2=>734>!9;K!734!
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6;74>4@7!6;!734!D9C4GH!%34!7>B::65!59=;76;?!:9>!734!34BF8!7>B::65!6@!;97!E4>:9>D4C!
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%34>4! B>4! @6DEG6:65B769;@!C9;4! A34;! 67! 59D4@! 79! A3653! 7>B::65! D9C4@! 73B7! B>4!
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are all counted and simulated as “normal pedestrians”. !
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4.2.3 Routes  
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4.2.3.1 Pedestrians 
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@6D=GB769;!B;C!BGG!E49EG4!BG6?376;?!734!<=@4@!G4BF4!734!<=@!@79EH!'=>6;?!734!7>B::65!
59=;7@!67!6@!BG@9!9<@4>F4C!73B7!736@!B@@=DE769;!6@!59>>457!B;C!73B7!734>4!6@!;9!9>!
:4A!7>B;@:4>@!<47A44;!<=@4@!9;!736@!<=@!@79EH!
!

4.2.3.2 Cyclists 
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4.2.3.3 Public transport 
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";!734!D9C4G!734!<=@4@!B>4!734>4:9>4!@47!79!BGAB8@!@79E!B7!734!<=@!@79E!6;74;C4C!
:9>!734!>4@E4576F4!<=@!G6;4@H!!
!



!
!
!

CHALMERS Civil and Environmental Engineering�����0�D�V�W�H�U�¶�V���7�K�H�V�L�V��BOMX02-16-16 41!

4.2.3.4 Road traffic 
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4.3 Collected data  
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Figure 22 Locations where the data collection was performed.  
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F9G=D4@!73B7!G4BF4@!734!B>4BK!46734>!<8!<=@!9>!C>6F6;?!9>!ABGV6;?!9=7!9:!734!D9C4GH!
In theory these two volumes, “To” and “2rom”, should be the same. But in this case, 
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4.3.1 Pedestrians 
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!

Table 8 Result from the pedestrian data collection at areas A to D. 

Area To From To (by bus) From (By bus) 
A TR! `T ! ^! Th!
B fff ! Th! fSS! TS!
C Uh! T^! `U! U!
D ffS ! Tc! fRR! c!
Sum ! 682 41 

!
%B<G4!g!@39A@!734!>4DB6;6;?!;6;4!59=;76;?!G95B769;@H!$GG!9:!734@4!B>4!G95B74C!9;!
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G95B74CH!29>!734!4;74>6;?!E4C4@7>6B;@K!734!GB>?4@7!BD9=;7!59D4@!:>9D!B>4B!)H!!
!

Table 9 Result from the pedestrian data collection at areas E to M. 
Area To From 
E Uf ! TT!
F f ! f !
G RT! RfS!
H TT! `f !
I TT! T^!
J R! c!
K h! Rg !̂
L c! TR!
M f ! TS!
Sum 129 634 
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W34; !@=DDB>6@6;?!734!BD9=;7!9:!E4C4@7>6B;@!59D6;?!6;!79!734!D9C4GK!46734>!<8!
<=@!9>!9F4>!734!<9=;CB>64@K!734!797BG!F9G=D4!6@!hTT!E4>@9;@!C=>6;?!734!@7=C64C!
39=>H!%34!797BG!BD9=;7!73B7!B>4!D9F6;?!9=7!9:!734!D9C4G!6@!G9A4>K!@=DD4C!79!Uc`!
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more people are entering, resulting in that people are “leaving the model” through 
734@4!<=6GC6;?@H!$;9734>!4IEGB;B769;!:9>!734!C6::4>4;54!6;!F9G=D4@!6@!<45B=@4!736@!
6@! BF4>B?4! FBG=4@H! )B53! G95B769;! 6@! 59=;74C! 73>44! 76D4@K! 9;! C6::4>4;7! CB8@! B;C!
C=>6;?!73>44!A44V@H!%34!A4B734>!C=>6;?!734@4!A44V@!C6::4>4C!@9D4H!'=>6;?!734!
:6>@7!A44V!67!>B6;4C!59;@7B;7G8!B;C!734!7A9!9734>!A44V@!67!AB@!@=;;8!B;C!AB>D4>H!
%36@! DB8! 3BF4! >4@=G74C! 6;! 73B7! @9D4!>9=74@!A4>4! D9>4! :>4P=4;7G8! =@4CK! ;97!
C4E4;C6;?!9;!734!A4B734>!B;C!@9D4!9;G8!6:!734!A4B734>!AB@!?99CH!%34!BF4>B?4!
5BG5=GB769;!9:!734!F9G=D4@!59=GC!734;!>4@=G7!6;!B!C6::4>4;54H!
!

4.3.2 Cyclists  
%34! 59=;74C! 7>B::65! F9G=D4@! 9:! 585G6@7@! 6;! 734! B>4B! B>4! E>4@4;74C! 6;!%B<G4!TSK!
C6F6C4C!6;79!734!46?37!G95B769;@!A34>4!734!59=;7!B>4!DBC4H!14>4!734!GB>?4@7!:G9A!9:!
585G6@7@!6;79! 734! B>4B! 59D4! :>9D! G95B769;! TK! A34>4! 734! ;9>73! EB>7! 9:! 734! >9BC!
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:G9A@!B>4!:>9D!734!B>4B@!f!B;C!UK!G95B74C!9;!734!@9=73!@6C4!9:!&6;C39GD@BGGJ;H!%34!
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9:!734!GB>?4@7!9=7:G9A@!9:!7>B::65H!%34!:B57!73B7!B>4B!f!B;C!U!<973!3B@!36?3!6;59D6;?!
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:9>!585G6@7@H!!
!

Table 10 Result from the cyclist data collection. 
Area To From 
1 hS! TR!
2 TS! T^!
3 `T ! ^T!
4 T! RT!
5 U! ^S!
6 `g ! `` !
7 Tf ! RR!
8 f ! R!
Sum 223 207 

!
W34;! @=DDB>6@6;?! 734! F9G=D4@! 9:! 585G6@7@K! 734! BD9=;7! 9:! 7>BF4GG4>@! 6;79! 734!
D9C4G!6@K!G6V4!734!E4C4@7>6B;@K!36?34>!73B;!734!BD9=;7!G4BF6;?!734!B>4BH!";!736@!5B@4!
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4.3.3 Public transport 
%34! :6>@7!EB>7! 9:!734!CB7B!59GG45769;! :9>!734!E=<G65!7>B;@E9>7!AB@!79!6;F4@76?B74!
A3653!<=@!G6;4@!73B7!9E4>B74!6;!734!B>4B!B;C!B7!A3B7!:>4P=4;58H!%6D4!7B<G4@!:9>!734!
<=@@4@!73B7!B>>6F4@!6;!<973!C6>45769;@!B>4!E>4@4;74C!6;!$EE4;C6I! fH!%34!@459;C!
@74E!AB@!79!59=;7!734!BD9=;7!9:!7>BF4GG4>@!73B7!4F4>8!<=@!G6;4!3B@!B;C!734!>4@=G7!
:>9D!736@!59=;7!6@!BG@9!E>4@4;74C!6;!734!@BD4!BEE4;C6IH!";!%B<G4!TT!B!@=DDB>8!9:!
734!59GG4574C!CB7B!6@!E>4@4;74CH!$@!@44;K!734!@9=73!C6>45769;!3B@!734!36?34@7!@3B>4!
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<9B>C6;?!EB@@4;?4>@!B>4!59DEB>B76F4G8!G9A!6;!<973!C6>45769;@!C=>6;?!734!D9>;6;?!
E4BVH!";!797BGK!h!E49EG4!B>4!<9B>C6;?!6;!734!@9=73!C6>45769;!B;C!ff!E49EG4!6;!734!
;9>73H!%36@!6;C65B74@!73B7!734>4!B>4!:4A!>4@6C4;54@!6;!734!B>4B!B;C!73B7!B!@DBGG!
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Table 11 Result from the public transport data collection. 
! South direction North direction 
Bus line $>>6FBG@!

ScaSSY
ShaSS!

(=@!
@79E!

$G6?376;?!! (9B>C6;?!! $>>6FBG@!
ScaSSY
ShaSS!

(=@!
@79E!

$G6?376;?!! (9B>C6;?!

(=@!TU! TR! 5! TS !̂ T! Tf ! <! RU! U!
(=@!TUo! T` ! 5! TT`! R! S! <! Y! Y!
(=@!gg! g! B! hf ! f ! g! C! `R! f !
+=G!
4IE>4@@!

h! B! cR! R! TR! C! TR! h!

(=@!``! U! B! ^h! S!! U! C! S!! Tf !
(=@!^ !̀ ^! B! RR! S!! ^! C! cS! f !
(=@!^SR! R! B! ch! S!! R! C! S!! S!!
Sum 56  522 8 46  160 33 

!

4.3.4 Road traffic 
%34!>9BC!7>B::65!AB@!BG@9!59=;74C!B7!46?37!G95B769;@K!@67=B74C!B7!734!<9=;CB>8!9:!
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5B;!<4!@44;!73B7!:9=>!9:!734!B>4B@!3B@!9;4YAB8!7>B::65!B;C!73=@!9;G8!7>B::65!:G9A!6;!
9;4!C6>45769;H!%34!GB>?4@7!:G9A!9:!>9BC!7>B::65!6;79!734!D9C4G!6@!:>9D!B>4B!T!B;C!UK!
B@!@44;!6;!26?=>4!RR!4B>G64>!6;!734!53BE74>H!%34!GB>?4@7!:G9A@!9:!7>B::65!4I676;?!734!
B>4B!6@!:>9D!G95B769;!`K!B!59;;4576;?!>9BCK!B;C!c!A34>4!&6;C39GD@BGGJ;!59;76;=4!
79AB>C@!&6;C39GD4;H!
!
!
!
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Table 12 Result from the road traffic data collection. 
Area To From 
1 cgT! TU`!
2 RgU! !
3 ! R^U!
4 f^ ! Rch!
5 TS !̂ `cg !
6 cTR! !
7 ! Uc` !
8 ^! Tg!
Sum 1941 1962 

!
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4.4 Model design 
M>4@4;74C!6;!736@!53BE74>!B>4!734!6;E=7!FBG=4@!B;C!EB>BD474>@!=@4C!6;!N".."#!79!
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!
Figure 23 Simulation model in VISSIM, background picture from Eniro (2016). 

!

4.4.1 Geometry 
%34!A6C73@!9:!734!C6::4>4;7!>9BC!78E4@!B>4!?B734>4C!:>9D!734!G95BG!EGB;!B;C!:>9D!
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Figure 24 Widths of the pedestrian walkways, cycle paths, bus lanes and road 

traffic lanes in VISSIM. 

!
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Figure 25 Picture showing the elements of bus stop Regnbågsgatan in the model. 
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Figure 26 Reduced speed areas in the model. 
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4.4.2 Route distribution 
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Figure 27 Unlikely route options in VISSIM. Left picture is an example for cars 
and the right is for pedestrians and bicyclists. 
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4.5 Simulation result 
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4.5.1 Pedestrian result 
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Figure 29 Diagram over the delay for pedestrian routes shown in percentage. First 

part entering from the bus stops. 

!

Table 13 Presentation of route numbers from diagram and connecting route. 
Route no. Route Route no. Route Route no. Route Route no. Route 
1 a-E 10 a-Off 18 c-E 27 d-H 
3 a-H 11 a-M2 19 c-H 28 d-G 
4 a-G 12 b-H 20 c-G 29 d-K 
5 a-K 13 b-G 21 c-K 30 d-I 
6 a-J 14 b-K 23 c-L 31 d-M 
7 a-I 15 b-I 24 c-Off 32 d-L 
8 a-M 16 b-Off 25 c-M2 33 d-Off 
9 a-L 17 b-M2 26 d-E 34 d-M2 

!

Figure 28 The pedestrian routes 
with the highest delay. 
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Figure 30 Diagram over the delay for pedestrian routes shown in percentage. 

Second part from the rest of the entering locations. 
 
Table 14 Presentation of route numbers from diagram and connecting route. 

Route no. Route Route no. Route Route no. Route Route no. Route 
35 E-a 46 E-Off 60 G-E 72 M-H 
36 E-b 47 E-M2 61 G-H 73 M-Off 
37 E-c 49 F-M 63 K-d 75 L-d 
38 E-d 50 F-Off 64 K-Off 76 L-Off 
39 E-F 51 H-b 65 K-M2 78 M2-b 
40 E-H 53 H-d 66 J-I 79 M2-c 
41 E-G 54 H-G 67 J-H 80 M2-d 
42 E-K 55 H-Off 68 I-J 81 M2-K 
43 E-I 57 G-a 69 I-Off 82 M2-Off 
44 E-M 58 G-b 70 I-M2   
45 E-L 59 G-d 71 M-E   

!

4.5.2 Cyclists result 
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Figure 31 Diagram over the delay for bicycle routes shown in percentage. 
 
Table 15 Presentation of route numbers from diagram and connecting route. 

Route no. Route Route no. Route Route no. Route  
RU! UỲ ! fh ! f YU! ^h! TŶ !
Rc! UŶ ! fg ! f Yc! ^g! TỲ !
Rh! UYf ! ^T! RYT! `S! TYU!
Rg! UYR! ^R! RŶ ! `T ! TYc!
fS ! UYT! ^f ! RỲ ! `R! hYR!
fT ! ` YT! ^^ ! RYU! `^ ! cYT!
fR! UYf ! ^` ! RYc! `` ! cYR!
fU! f Ŷ ! ^U! TYR! `U! cYf !
fc ! f Ỳ ! ^c ! TYf ! `c ! cYh!

!

4.5.3 Public transport result 
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Figure 32 Average delay for public transport, divided into the four bus stops. 

!

4.5.4 Road traffic result 
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Figure 33 Diagram over the delay for road traffic routes shown in percentage. 
 
Table 16 Presentation of route numbers from diagram and connecting route. 

Route no. Route Route no. Route Route no. Route  
T! UỲ ! g! ` YT! Th! RŶ !
R! UŶ ! TS! ` Yh! Tg! RYc!
f ! UYT! TT! ` Yc! RS! RYh!
^! UYh! TR! ^Yf ! RT! TYf !
` ! UYc! Tf ! ^YT! RR! TŶ !
U! UYf ! T^! ^Yc! Rf ! TYc!
c! ` Ŷ ! TU! RYT! R !̂ TYh!
h! ` Yf ! Tc! RYf ! R`! hYc!

!
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Figure 34  Density map of the average amount of vehicles per kilometre, spanning 
between 1 and 999 vehicles.  
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Table 17  Comparison between the amount of road traffic from the simulation and 
from Urban Transport Administration of Gothenburg. 

Regnbågsgatan – 
Götaverksgatan   

Vehicles/hour at afternoon 
max hour  

 Year 
Vehicles/day 
(AAWT) 

To city 
center 

From city 
center 

Data from Gothenburg 
Traffic Office 

2007 6 900 550 300 
2013 4 300 !"# $ %&'$

Data from the simulation 2016 -  536 199 
!
! !
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5 Evaluation result 
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5.1 Good accessibility for public transport 
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Figure 35 Screenshot of the model in VISSIM showing several busses at the bus 

stop.  
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5.2 Safe crossings for pedestrians 
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Figure 36 Pedestrian and cycle crossing at bus stop Regnbågsgatan (Photo by 

authors). 
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Figure 37 Screenshot from the simulation in VISSIM showing one of the areas with 

much interaction between pedestrians and cyclists. 
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Figure 38 One of the areas on Lindholmsallén where there is much interaction 

between pedestrians and cyclists (Photo by authors). 
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5.3 Improved orientation 
"7!AB@!BG@9!B!?9BG!79!6DE>9F4!734!9>64;7B769;!6;!734!B>4BH!(4:9>4!734!59;@7>=5769;!
9:!&6;C39GD@BGGJ;!734!B>4B!AB@!E99>G8!@7>=57=>4C!B;C!67!59=GC!<4!3B>C!79!:6;C!89=>!
C4@76;B769;H!%34!5>4B769;!9:!B!GB>?4!B;C!A6C4!>9BC!@6DEG6:64C!734!@7>=57=>4!9:!734!
B>4B!B;C!734!?9BG!5B;!734>4:9>4!<4!@B6C!79!<4!:=G:6GG4CH!%34!C4@6?;!4FBG=B769;!BG@9!
@39A@!73B7!9>64;7B769;!6;!?4;4>BG!>4546F4C!36?3!@59>4@!:9>!734!C6::4>4;7!B>4B@!B;C!
D9C4@!9:!7>B;@E9>7H!
!
W36G4!734!>4@=G7@!@39A!73B7!734!9>64;7B769;!6@!9F4>BGG!?99CK!67!6@!9<@4>F4C!73B7!734>4!
B>4!736;?@!73B7!59=GC!<4!6DE>9F4CH!%34!>B76;?@!:9>!734!>9BC!7>B::65!B7!BGG!734!@7=C64C!
G95B769;@!B>4! >4C=54C! <45B=@4! 9:! 734! =;=@=BG! C4@6?;! 9:! 734! >9BCH! %34! QY7=>;!
6;74>@45769;@!B>4!?99C!:9>!734!7>B::65!@B:478!@6;54!736@!G4BC@!79!73B7!734!F=G;4>B<G4!
>9BC!=@4>@!9;G8!3BF4!79!5>9@@!9;4!GB;4H!(=7!736@!C4@6?;!5B;!BG@9!<4!59;:=@6;?!:9>!
road users since they sometimes need to travel “too far” and then drive back on 
734!9734>!@6C4!79!>4B53!734!6;74;C4C!C4@76;B769;H!%36@!6@!E>9<B<G8!B; !6@@=4!:9>!>9BC!
=@4>@!A39!B>4!;97!:BD6G6B>!A673!734!>9BCK!<=7!;4F4>734G4@@!B!E>9<G4DH!'=>6;?!734!
C4@6?;!4FBG=B769;!67!6@!9<@4>F4C!73B7!734!@6?;@!B>4!799!:4A!79!4IEGB6;!734!@7>=57=>4!
9:!734!>9BC!B;C!39A!79!>4B53!734!59;;4574C!@7>447@!B;C!C4@76;B769;@H!%3=@K!<4774>!
6;:9>DB769;!<8!6DE>9F6;?!734!@6?;@!A9=GC!:B56G67B74!734!9>64;7B769;!6;!734!B>4BH!
!
%9!6DE>9F4!734!9>64;7B769;!6;!734!B>4B!9;4!59=GC!DBV4!=@4!9:!734!9>B;?4!E6GGB>@!
G6;6;?!&6;C39GD@BGGJ;H!$@!D4;769;4C!6;!53BE74>!RHRHTK!B;!4B>G8!6C4B!AB@!73B7!734@4!
59=GC!E>9F6C4!6;:9>DB769;!B<9=7!734!@7>447@K!4;7>B;54@!B;C!GB>?4>!C4@76;B769;@!6;!
734!B>4BH!$@!67!6@!79CB8K!9;G8!B!:4A!9:!734!E6GGB>@!3BF4!736@!C4@6?;K!A36G4!734!9734>@!
3BF4!B!C459>B76F4!E=>E9@4H!%9!=@4!734!E6GGB>@!:9>!E>9F6C6;?!6;:9>DB769;!B<9=7!734!
@7>447! A9=GC! DBV4! =@4! 9:! BG>4BC8! 4I6@76;?! @7>=57=>4@! A3653! 6@! B; !4B@8! AB8! 79!
6DE>9F4!734!9>64;7B769;!6;!734!B>4BH!
!

5.4 Traffic prognosis 
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6 Discussion 
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6.1 Method 
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6.1.1 Design evaluation 
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6.1.2 Simulation 
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6.2 The simulation program, VISSIM 
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Figure 39 Screenshot from the simulation in VISSIM showing how the cars is 

driving through the roundabout. 
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6.3 Further studies 
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7 Conclusion 
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Which were the goals and objectives for the road design of Lindholmsallén? 
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How is the traffic site structured and designed? 
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How large quantity of every mode of transport are operating in the area? 
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How do the road users behave in this traffic site? 
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Are the goals that were set fulfilled? 
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+9734;<=>?a!+\74<9>?@!.7BC!.7BC@<8??;BC@V9;79>47H!

+\74<9>?@!.7BC!.7BC@<8??;BC@V9;79>47!rO678!MGB;;6;?!$=739>678!9:!+9734;<=>?sK!TgggH!
Program Lindholmshamnen Lundbystrand, +9734;<=>?a!+\74<9>?@!.7BC!
.7BC@<8??;BC@V9;79>47H!

+\74<9>?@!.7BC!.7BC@<8??;BC@V9;79>47!rO678!MGB;;6;?!$=739>678!9:!+9734;<=>?sK!RSSTH!
Detaljplan för Lindholmsallén inom stadsdelarna Lindholmen och Lundbyvassen i 
Göteborg. +9734;<=>?a!+\74<9>?@!.7BC!.7BC@<8??;BC@V9;79>47H!

+\74<9>?@!.7BC!%>B:6VV9;79>47!rQ><B;!%>B;@E9>7!$CD6;6@7>B769;!9:!+9734;<=>?sK!RSSUH!
Knutpunkter och bytespunkter - Diskussionsunderlag och litteraturstudie. r/;G6;4s!!
$FB6GB<G4!B7a!
377EajjAAARH7>B:6VV9;79>47H?974<9>?H@4j>4@9=>54G6<>B>8jd;=7E=;V74>953<874@E=;V74
>'6@V=@@69;@=;C4>GB?953G6774>B7=>@7=C64*BEE9>7SfSUHEC:!
rRh!0B;=B>8!RSTUsH!

+\74<9>?@!.7BC!%>B:6VV9;79>47!rQ><B;!%>B;@E9>7!$CD6;6@7>B769;!9:!+9734;<=>?sK!RSTfH!
Ny spårväg på Hisingen, +9734;<=>?a!+\74<9>?@!.7BC!%>B:6VV9;79>47H!

+\74<9>?@!.7BC!%>B:6VV9;79>47!rQ><B;!%>B;@E9>7!$CD6;6@7>B769;!9:!+9734;<=>?sK!RST`BH!
Från Backa till Eriksberg - planeringsinriktning för ytterligare spårväg på Hisingen, 
+9734;<=>?a!%>B:6VV9;79>47!+\74<9>?H!

+\74<9>?@!.7BC!%>B:6VV9;79>47!rQ><B;!%>B;@E9>7!$CD6;6@7>B769;!9:!+9734;<=>?sK!RST`<H!
Teknisk Handbok. r/;G6;4s!!
$FB6GB<G4!B7a!377EajjAAAH73H7V?<?H@4j@FY
@4jEGB;4>6;?j=7:9>D;6;?jEB>V4>6;?jEB=79DB74>HB@EI!
rRh!0B;=B>8!RSTUsH!

+\74<9>?@!.7BC!%>B:6VV9;79>47!rQ><B;!%>B;@E9>7!$CD6;6@7>B769;!9:!+9734;<=>?sK!;HCH!
Trafik på Lindholmsallén. r/;G6;4s!!
$FB6GB<G4!B7a!377EajjAAAH@7B76@76VH7V?<?H@4j&j&6;C39GD@BGGJ;H37DG!rTU!$E>6G!RSTUs!
 
+\74<9>?@!.7BC!rO678!9:!+9734;<=>?sK!RSTRH!Vision Älvstaden, +9734;<=>?a!+\74<9>?@!
.7BCH!

+\74<9>?@!.7BC!rO678!9:!+9734;<=>?sK!RST`BH!Västsvenska paketet. r/;G6;4s!!
$FB6GB<G4!B7a!377E@ajj?974<9>?H@4jAE@jE9>7BGj4;3474>j9F>6?B4;3474>jFB@7@F4;@VBY
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EBV4747j!
rRg!24<>=B>8!RST`sH!

!

+\74<9>?@!.7BC!rO678!9:!+9734;<=>?sK!RST`<H!Göteborgsbladet 2015 - områdesfakta. 
r/;G6;4s!!
$FB6GB<G4!B7a!377EajjAAA^H?974<9>?H@4jE>9Cj+Y
6;:9j@7B76@76VH;@:jfBTBCUTSR<S5^:SB5TR`U5C:SS^hhT5Sj4C5C4TcU`gTC:URR5TR`c4Uc
SS^4<c`hju2"&)jTfgpRS&=;C<8pRSvpRSM>6HEC:!
rg!24<>=B>8!RSTUsH!

+\74<9>?@!.7BC!rO678!9:!+9734;<=>?sK!;HCHH!Cable Cars. r/;G6;4s!!
$FB6GB<G4!B7a!377Eajj?974<9>?H@4jAE@jE9>7BGj4;347@@6CBjG6;<B;9>Y6Y?974<9>?j5B<G4Y
5B>@j!
rTU!#B>@!RSTUsH!

14G<6;?K!'H!Z!#9G;n>K!MHK!Tgg`H!.956BG!:9>54!D9C4G!:9>!E4C4@7>6B;!C8;BD65@H!Physical 
Review E, `T]`_K!EEH!^RhRŶRhUH!

-9>>B!eGF@7>B;C4;!Q7F45VG6;?!$(!Z!+\74<9>?@!.7BC!.7BC@<8??;BC@V9;79>47K!RSSTH!Norra 
Älvstranden: the process. +9734;<=>?a!+\74<9>?@!.7BC!.7BC@<8??;BC@V9;79>47H!

M%N!+>9=EK!RST`H!PTV VISSIM 7 User manual, dB>G@>=34a!M%N!+>9=EH!

.d&!Z!%>B:6VF4>V47K!RSTfH!Trafiksäkra staden - Handbok för ett målinriktat kommunalt 
trafiksäkerhetsprogram, .795V39GDa!.F4>6?4@!d9DD=;4>!953!&B;C@76;?H!

.d&K!RSSgH!Åtgärdskatalog för säker trafik i tätort, .795V39GDa!.d&H!

.d&K!RSTSH!Gcm-handbok. .795V39GDa!.d&H!

%>B:6VF4>V47!r.A4C6@3!%>B;@E9>7!$CD6;6@7>B769;sK!RSS^H!Dimensioneringsgrunder. 
r/;G6;4s!!
$FB6GB<G4!B7a!377EajjAAAH7>B:6VF4>V47H@4j:9>YC6?Y6Y<>B;@534;jFB?j=7:9>D;6;?YBFY
FB?B>Y953Y?B79>jF?=jBGC>4jE=<jC6D4;@69;4>6;?@?>=;C4>j!
rR^!#B8!RSTUsH!

%>B:6VF4>V47!r.A4C6@3!%>B;@E9>7!$CD6;6@7>B769;sK!RST^BH!Handbok för kapacitetsanalys 
med hjälp av simulering, (9>GX;?4a!%>B:6VF4>V47H!

%>B:6VF4>V47!r.A4C6@3!%>B;@E9>7!$CD6;6@7>B769;sK!RST^<H!Nollvisionen. r/;G6;4s!!
$FB6GB<G4!B7a!377EajjAAAH7>B:6VF4>V47H@4j9DY9@@jFB>YF4>V@BD347j@BY3B>Y[9<<B>YF6Y
D4CjFB>7Y7>B:6V@BV4>347@B><474j7>B:6V@BV4>347@DBGj;9GGF6@69;4;j !
rT!24<>=B>8!RSTUsH!

%>B:6VF4>V47!r.A4C6@3!%>B;@E9>7!$CD6;6@7>B769;sK!RST`BH!Trafik för en attraktiv stad - 
underlag till handbok, .795V39GDa!%>B:6VF4>V47H!

%>B:6VF4>V47!r.A4C6@3!%>B;@E9>7!$CD6;6@7>B769;sK!RST`<H!Trafik för en attraktiv stad - 
handbok, .795V39GDa!%>B:6VF4>V47H!

%>B:6VF4>V47!r.A4C6@3!%>B;@E9>7!$CD6;6@7>B769;sK!RST`5H!Krav för vägars och 
utformning, (9>GX;?4a!%>B:6VF4>V47H!
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%>B:6VF4>V47!r.A4C6@3!%>B;@E9>7!$CD6;6@7>B769;sK!RST`CH!Trafikschabloner för 
cykeltrafik, +9734;<=>?a!%>B:6VF4>V47H!

%>B;@E9>7@78>4G@4;K!;HCHH!Olyckor och skador - Strada. r/;G6;4s!!
$FB6GB<G4!B7a!377E@ajjAAAH7>B;@E9>7@78>4G@4;H@4j!
rf!#B>@!RSTUsH!

W64C4DB;;K!*HK!Tgc^H!.6D=GB769;!C4@!@7>B@@4;F4>V43>@:G=@@4@H!Schriftenreihe des 
Instituts für Verkehnwesen der Universität Karlsruhe, N9G8D!hH!

N9GF9!(=@4@K!;HCHH!Volvo Electric Concept Bus. r/;G6;4s!!
$FB6GB<G4!B7a!
377EajjAAAH?974<9>?4G457>65678H@4j@674@jC4:B=G7j:6G4@j59;74;7jM'2jF9GF9t4G457>65t59;5
4E7t<=@t@4HEC:!
rRh!$E>6G!RSTUsH!

NX?F4>V47K!RSS^H!Vägar och gators utformning - sidoanläggningar, (9>GX;?4a!NX?F4>V47H!

NX@7>B!+\7BGB;C!*4?69;K!;HCHH!About next stop 2035. r/;G6;4s!!
$FB6GB<G4!B7a!377Eajj;4I7@79ERSf`H@4j4;jB<9=7H37DG!
rRc!$E>6G!RSTUsH!

NX@77>B:6VK!;HCHH!Hållplatser. r/;G6;4s!!
$FB6GB<G4!B7a!377E@ajjAAAHFB@77>B:6VH@4jwxj>4@46;:9>DB769;j@BY3B>Y?B>YC47Y
76GGj76GG?B;?G6?347@B;EB@@BCYV9GG4V76F7>B:6VjG4C@B?B>@4>F654j!
rT!24<>=B>8!RSTUsH!

eGF@7>B;C4;!Q7F45VG6;?!$(!Z!+\74<9>?@!.7BC!.7BC@<8??;BC@V9;79>47K!RSSgH!Från 
Älvstranden till Älvstaden. +9734;<=>?a!+\74<9>?@!.7BC!.7BC@<8??;BC@V9;79>47H!

eGF@7>B;C4;!Q7F45VG6;?K!;HCH!BH!Lindholmshamnen. r/;G6;4s!!
$FB6GB<G4!B7a!377EajjBGF@7>B;C4;H59Dj@7BC@=7F45VG6;?jFB>BY
9D>BC4;jG6;C39GD4;jG6;C39GD@3BD;4;j!
rg!24<>=B>8!RSTUsH!

eGF@7>B;C4;!Q7F45VG6;?K!;HCH!<H!Lindholmen. r/ ;G6;4s!!
$FB6GB<G4!B7a!377EajjBGF@7>B;C4;H59Dj@7BC@=7F45VG6;?jFB>BY9D>BC4;jG6;C39GD4;j!
rg!24<>=B>8!RSTUsH!

eGF@7>B;C4;!Q7F45VG6;?K!;HCH!5H!Karlavagnsplatsen. r/;G6;4s!!
$FB6GB<G4!B7a!377EajjBGF@7>B;C4;H59Dj@7BC@=7F45VG6;?jFB>BY
9D>BC4;jG6;C39GD4;jVB>GBFB?;@EGB7@4;j!
rTU!#B>@!RSTUsH!

!
! !
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Appendix 1 – Local plan for Lindholmsallén 

!!
Figure 40 Map showing the design of Lindholmsallén. The black line shows the 

area included in the local plan (Göteborgs Stad Stadsbyggnadskontoret, 
2001). 
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Appendix 2 – Evaluation result 
*B76;?@!:>9D!734!4FBG=B769;!9:!734!73>44!C6::4>4;7!<=@!@79E@!B;C!67@!@=>>9=;C6;?!
B>4B@H!-=D<4>4C!B@a!M=DE?B7B;!]T_K!*4?;<L?@?B7B;!]R_!B;C!&6;C39GD4;!]f_H!
!

Pedestrians Criteria 1 2 3 
Traffic safety 16?3!@7B;CB>C!B;C!A4GG!DB6;7B6;4C!>9BC@! T! T! T!

+99C!G6?376;?! T! T! T!
#BI6D=D!@E44C!B7!5>9@@6;?@!fSŶS!VDj3 ! SHR!̀ SHc!̀ SHc!̀
OG4B>G8!@4EB>B74C!7>B::65!D9C4@! SHc!̀ SH!̀ SHc!̀
-9!9<@7B5G4@!73B7!5B;!<4!7>6EE4C!9;!9>!73B7!>4@7>657@!
734!F64A!

SHc!̀ SH!̀ SHc!̀

Accessibility -9!<B>>64>@!]36?3G8!7>B::65V4C!>9BC@!9>!>B6GAB8@_! SHR!̀ SH!̀ SH!̀
O9;76;=678!9:!ABGVAB8@! T! T! T!
+99C!DB6;74;B;54!9:!734!>9BC! T! T! T!
%34!>9BC@!B>4!59;;4574C!A673!5>9@@ABGV@! SH!̀ T! T!
%34!>9BC!6@!3B;C65BEY:>64;CG8! SHc!̀ T! T!

 Orientation OG4B>!C6>45769;@!9;!A34>4!79!ABGV! T! T! T!
+99C! G6?376;?! 73B7! 5GB>6:64@! 734! C6>45769;@! B;C!
4;7>B;54@!

T! T! T!

OG4B>G8!E4>54E76<G4!B;C!F6@6<G4!<9=;CB>64@!<47A44;!
ABGVAB8@K!<6585G4!EB73@!B;C!>9BC@!

T! T! T!

O9DE>434;@6<G4! C6>45769;@! B7! ]GB>?4>_! 59;;45769;!
E96;7@!

SH!̀ T! T!

O9DE>434;@6<G4! B;C! @4G:Y4IEGB;B79>8! ABGVAB8!
@7>=57=>4!

SHc!̀ SH!̀ SHc!̀

Security +99C!9F4>F64A!9:!734!B>4B! T! SH!̀ SH!̀
+99C!DB6;74;B;54!9:!734!B>4B! T! T! T!
+99C!G6?376;?! T! T! T!
WBGVAB8@!59;;4574C!79!<=6GC6;?@! SHc!̀ T! T!
.4F4>BG!ABGVAB8!9E769;@! T! T! T!

 
Cyclists Criteria 1 2 3 
Traffic safety 16?3!@7B;CB>C!B;C!A4GG!DB6;7B6;4C!>9BC@! T! T! T!

+99C!G6?376;?! T! T! T!
#BI6D=D!@E44C!B7!5>9@@6;?@!fSŶS!VDj3 ! SH!̀ SHc!̀ SHc!̀
OG4B>G8!@4EB>B74C!7>B::65!D9C4@! SHc!̀ SH!̀ SHc!̀
-9!9<@7B5G4@!73B7!89=!5B;!59GG6C4!A673!9>!73B7!>4@7>657@!
734!F64A!

T! SH!̀ T!

Accessibility -9!<B>>64>@!]36?3G8!7>B::65V4C!>9BC@!9>!>B6GAB8@_! SH!̀ SH!̀ SH!̀
O9;76;=678!9:!585G4!EB73@! T! SHc!̀ T!
%34>4!4I6@7!E9@@6<6G6764@!79!EB>V!734!<6V4! S! T! T!
+99C!DB6;74;B;54!9:!734!>9BC! T! T! T!
%34!>9BC@!B>4!59;;4574C!A673!<6585G4!5>9@@6;?@! SH!̀ T! T!

Orientation OG4B>!C6>45769;@!9;!A34>4!79!<6V4! T! T! T!
+99C! G6?376;?! 73B7! 5GB>6:64@! 734! C6>45769;@! B;C!
4;7>B;54@!

T! T! T!

O9DE>434;@6<G4! C6>45769;@! B7! ]GB>?4>_! 59;;45769;!
E96;7@!

SH!̀ T! T!

O9DE>434;@6<G4!C6>45769;@!79!A34>4!79!EB>V!734!<6V4! S! T! T!
O9DE>434;@6<G4! B;C! @4G:Y4IEGB;B79>8! 585G4! EB73!
@7>=57=>4!

SHc!̀ SHc!̀ T!

Security +99C!9F4>F64A!9:!734!B>4B! T! T! T!
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+99C!DB6;74;B;54!9:!734!B>4B! T! T! T!
+99C!G6?376;?! T! T! T!
O85G4!EB73@!59;;4574C!79!<=6GC6;?@! SHc!̀ T! T!
(6585G4! EB>V6;?! EGB54C! F6@6<G4! B;C! B>4! 4B@6G8!
B554@@6<G4!

S! T! T!

 
Public 
transport 

Criteria 1 2 3 

Traffic 
safety 

16?3!@7B;CB>C!B;C!A4GG!DB6;7B6;4C!>9BC@! SHc!̀ SH!̀ T!
%>B::65!5BGD6;?!D4B@=>4@!6;!59;;45769;!79!5>9@@6;?@! S! SHc!̀ SHc!̀
);9=?3!5BEB5678!9;!734!EGB7:9>D@! T! T! T!
-9!EB@@6;?!7>B::65!A34;!734!<=@!6@!B7!734!@79E! SH!̀ T! T!
+99C!G6?376;?!B7!734!<=@!@79E!B;C!67@!@=>>9=;C6;?@! T! T! T!

Accessibility +99C!:>4P=4;58!9:!734!E=<G65!7>B;@E9>7! T! T! T!
+99C! 59;;45769;@! B;C! 4B@8! B554@@! 79! E4C4@7>6B;! B;C!
<6585G4!EB73@!

SH!̀ T! T!

#B6;74;B;54! 9:! 734! <=@! @79E! B;C! 59;;4576;?! >9BC@! 6@!
?99C!

SHc!̀ SHc!̀ T!

-9!G4F4G!C6::4>4;54@!<47A44;!734!@79E!B;C!734!F4365G4! T! T! T!
%34!C4@6?;!9:!734!<=@!@79E!@39=GC!<4!3B;C65BEY:>64;CG8! T! T! T!

Orientation O9DE>434;@6<G4!B;C!@4G:Y4IEGB;B79>8!>9BC!B;C!<=@!@79E!
@7>=57=>4!

T! SHc!̀ SHc!̀

+99C! ?=6CB;54! B;C! =;C4>@7B;CB<G4! C6>45769;@! 79! 734!
<=@!@79E@!

T! T! T!

%34>4! 6@! ;454@@B>8! 6;:9>DB769;! B<9=7! 734! 7>6E! 9;! 734!
@79E@!]@534C=G4!B;C!>9=74@_!

T! T! T!

+99C! G6?376;?! 73B7! 5GB>6:64@! C6>45769;@!B;C! F6@6<6G678! B7!
734!@79E!

T! T! T!

%B576G4! 76G4@! 9>! 9734>! ?=6C4! EB73@! 79! B@@6@7! <G6;C! B;C!
F6@=BGG8!6DEB6>4C!E49EG4!

SHc!̀ T! T!

Security +99C!9F4>F64A!9:!734!B>4B! T! SH!̀ SH!̀
+99C!DB6;74;B;54!9:!734!<=@!@79E! T! T! T!
+99C!G6?376;?! T! T! T!
$554@@6<6G678!79!B;C!:>9D!734!<=@!@9!E49EG4!C9!;97!:44G!
7>BEE4C!

SHc!̀ T! T!

+99C! C4@6?;! A34>4! 734>4! B>4! ;9! 9<@5=>4C! 9>! CB>V!
59>;4>@!

T! SH!̀ SH!̀

 
*9BC!7>B::65! O>674>6B! T! R! f !
Traffic 
safety 

16?3!@7B;CB>C!B;C!A4GG!DB6;7B6;4C!>9BC@! T! SHc!̀ T!
";74>@45769;!A673!>9=;CB<9=7! SHc!̀ T! T!
";74>@45769;!A673!7>B::65!G6?37@! T! T! T!
.E44C! <=DE@! ]9>! 9734>! 7>B::65! 5BGD6;?! D4B@=>4@_! 79!
C45>4B@4!734!@E44C!

SH!̀ SH!̀ SH!̀

+99C!@7>447!G6?376;?! T! T! T!
Accessibility );9=?3!5BEB5678!9:!734!>9BC! T! T! T!

24A!9>!;9!<B>>64>@!]>9BC!79GG@K!7>B::65!G6?37@K!475H_! SHc!̀ SHc!̀ SH!̀
$!59;76;=9=@!>9BC!;47A9>V! T! T! T!
M9@@6<6G6764@!:9>!EB>V6;?! T! T! T!
-97! 799! @7>657!>4?=GB769;@! :9>! EB>V6;?! ]76D4! B;C! :44@_!Y!
E9@@6<6G678!:9>!59DD=74>!EB>V6;?!

T! T! T!

Orientation #B6;!>9BC!;47A9>V!6@!G9?65BG!B;C!3B@!B!@6DEG4!@7>=57=>4! SH!̀ SH!̀ SH!̀
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+99C!?=6CB;54!B;C!=;C4>@7B;CB<G4!C6>45769;@!B7!]GB>?4_!
6DE9>7B;7!59;;45769;!E96;7@!

SHc!̀ SHR!̀ SH!̀

+99C!G6?376;?!73B7!5GB>6:64@!C6>45769;@!B;C!F6@6<6G678!9;!734!
>9BC@!

T! T! T!

);9=?3!C6@7B;54!:>9D!@6?;@!79!6;74>@45769;!:9>!734!C>6F4>!
79!59DE>434;C!734!6;:9>DB769;!

T! T! T!

+99C!6;:9>DB769;!B<9=7!A34>4!79!EB>V!B;C!>4@7>65769;@!
9;!734!EB>V6;?!G97!

T! T! T!

Security +99C!9F4>F64A!9:!734!B>4B! T! T! T!
+99C!DB6;74;B;54!9:!734!B>4B!]#B6;G8!EB>V6;?!G97@!B;C!
?B>B?4@_!

T! T! T!

+99C!G6?376;?!]#B6;G8!EB>V6;?!G97@!B;C!?B>B?4@_! SHc!̀ T! T!
MB>V6;?!G97@!@39=GC!;97!<4!EGB54@!B7!C4@9GB74C!G95B769;@! T! T! T!
MB>V6;?!G97@!B;C!?B>B?4@!@39=GC!3BF4!@4F4>BG!4;7>B;54@!
B;C!4I67@!

T! T! T!

!
! !
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Appendix 3 – Data collection 
";!736@!BEE4;C6I!734!>4@=G7@!:>9D!734!CB7B!59GG45769;!B>4!E>4@4;74CH!";!734!7B<G4@K!
BGG!BF4>B?4!;=D<4>@!B>4!>9=;C4C!=E!79!734!;4B>4@7!6;74?4>H!!!
!
In the tables below “To” or “From” refers to the direction of the pedestrian, cyclists 
and road traffic. The direction called “To” is the traffic moving into 734!l9;4!B;C!
“From” is the traffic leaving the area. The data collection was performed during 
73>44!A44V@!6;!$E>6GH!'=>6;?!734!@459;C!B;C!736>C!A44V!734!A4B734>!AB@!5G4B>!B;C!
P=674!AB>D!A36G4!C=>6;?!734!:6>@7!A44V!67!AB@!59GC!B;C!>B6;8H!%36@!59=GC!4IEGB6;!
@9D4!9:!734!<6??4>!C6::4>4;54@!6;!734!CB7B!<47A44;!734!A44V@H!
!

Pedestrians 
%34!G95B769;@!A34>4!734!E4C4@7>6B;!59=;7@!AB@!E4>:9>D4C!B>4!E>4@4;74C!6;!26?=>4!
^TH!%34!B>4B@!5BGG4C!$K!(K!O!B;C!'!B>4!G95B74C!9;!734!:9=>!l4<>B!5>9@@6;?@!B7!734!<=@!
@79EH! ";! 734! :6?=>4!734! :9=>!G95B769;@!A34>4!734! <=@!@79E@!B>4!BG@9!C6@EGB84C!6;!
G9A4>5B@4!G4774>@!:>9D!B!79!CH!%34!>4@7!9:!734!B>4B@!C6@EGB84C!6;!734!:6?=>4K!:>9D!)!
79!#!B>4!G95B74C!B7!734!<9=;CB>8!9:!734!@6D=GB769;!B>4BH!
!

!

Figure 41 The locations of the data collection for the pedestrian 
volumes. 
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$GG!E4C4@7>6B;@!A4>4!59=;74C!C=>6;?!9;4!39=>K!<47A44;!ScaSS!B;C!ShaSS!6;!734!
D9>;6;?H!$>4B!$K!(K!O!B;C!'!A4>4!59=;74C!9;!%=4@CB8@K!9;!734!`73K!TR73!B;C!Tg73!9:!
$E>6GH!%34!B>4B@!)K!2K!+!B;C!1!A4>4!59=;74C!9;!W4C;4@CB8@K!U73K!Tf73!B;C!RS73!9:!
$E>6GH!%34!GB@7!:6F4!B>4B@K!"K!0K!dK!&!B;C!#K!A4>4!59=;74C!9;!%3=>@CB8@K!9;!734!CB74@!
c73K!T7̂3!B;C!RT73!9:!$E>6GH!%34!>4@=G7@!:>9D!734!E4C4@7>6B;!CB7B!59GG45769;!5B;!<4!
@44;!6;!%B<G4!ThH!!
!

Table 18 Result from the pedestrian data collection. 
! First count Second count Third count Average 
Area To From To From To  From To From 
A `c ! TT! ^` ! Tf ! `S ! TS! `T ! TR!
B Tg! f^^ ! Tg! fRf ! T` ! ffR ! Th! fff !
C Tf ! Uc! T` ! UU! T^! Ug! T^! Uh!
D TR! fTh ! T^! fSU! R !̂ fUU! Tc! ffS !
E ^S! g! c` ! T` ! cR! c! !Uf! TT!
F T! S! ^! f ! f ! ^! f ! f !
G RT! R^f ! RR! RSg! Tg! Rfh ! RT! RfS!
H TS! `g ! TS! `S ! TT! ^h! TT! `f !
I g! U! T^! RT! TS! T^! TT! T^!
J T! ` ! R! c! f ! c! R! c!
K h! RUh! c! fSR! c! fTT ! h! Rg !̂
L U! TR! c! Tf ! c! TT! c! TR!
M T! f ! ^! T^! R! TR! f ! TS!

!
%34!B>4B@!$K!(K!O!B;C!'!B>4!@67=B74C!9;!734!:9=>!E4C4@7>6B;!5>9@@6;?@!59;;4574C!79!
734!<=@!@79E!5BGG4C!*4?;<L?@?B7B;H!%3=@!6:!89=!A9=GC!AB;7!79!5>9@@!9F4>!79!734!
9734>!@6C4!9:!734!>9BCK!89=!;44C!79!5>9@@!9F4>!7A9!E4C4@7>6B;!5>9@@6;?@K!46734>!9F4>!
$!B;C!(!9>!9F4>!O!B;C! 'H!%34!DB[9>678!9:!E4C4@7>6B;@!59=;74C!9;!734!5>9@@6;?@!
A4>4!59D6;?! :>9D!734!<=@4@H!(=7!734>4!A4>4!BG@9!B! :4A!73B7!A4>4!5>9@@6;?!734!
A39G4!@7>447!B;C!73=@!A4>4!59=;74C!7A9!76D4@H!%34!BD9=;7!9:!E4C4@7>6B;@!73B7!
C6C!;97!59D4!79!9>!:>9D!734!<=@4@!B>4!E>4@4;74C!6;!%B<G4!Tg!<4G9AK!79!<4!B<G4!79!
C6@76;?=6@3!734!C6::4>4;7!>9=74@!73B7!B>4!=@4CH!!
!

Table 19 Amount of pedestrians crossing the whole street using crosswalk A-B or 
C-D. 

Route First count Second count Third count Average 
A Æ B ff ! ff ! fT ! ff !
B Æ A c! h! c! h!
C Æ D h! TT! ` ! h!
D Æ C h! h! TR! TS!

!
!
!
!
!
!
!
!



!
!
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Cyclists 
";! 26?=>4!̂R!734!CB7B!59GG45769;!G95B769;@!:9>!585G6@7@!B>4!E>4@4;74CH!%34@4!B>4!BGG!
G95B74C!B7!734!<9=;CB>8!9:!734!@6D=GB769;!B>4B!B;C!;=D<4>4C!:>9D!T!79!hH!
!

!
!
%34! 585G6@7@! A4>4! 59=;74C! C=>6;?! 9;4! 39=>K! <47A44;! ScaSS! B;C! ShaSSH! %34!
4I54E769;! AB@! 734! :6>@7! 59=;7K! A3653! AB@! C9;4! C=>6;?! ShaSS! B;C! ShafSH! %34!
;=D<4>@!:>9D!734! :6>@7!59=;7!3BF4!<44;!>45BG5=GB74C!<8!D=G76EG86;?!734!>4@=G7@!
A673!7A9!79!?47!734!BD9=;7!9:!585G6@7@!:9>!9;4!39=>!B;C!734;!=@6;?!734!)P=B769;!R!
<4G9AH!";!734!4P=B769;!734!FBG=4@!:>9D!734!h73!39=>!A4>4!D=G76EG64C!A673!A44VCB8!
6;C4I4@! E>9F6C4C! <8! 734! .A4C6@3! %>B;@E9>7! $CD6;6@7>B769;K! @44!%B<G4!RSH! %34!
CB7B!59GG45769;!AB@!E4>:9>D4C!C=>6;?!73>44!A44V@!B7!%=4@CB8@K!W4C;4@CB8@!B;C!
%3=>@CB8@H!%36@!>4@=G74C!6;!73B7!734!BD9=;7!9:!585G6@7@!B7!BGG!E96;7@!A4>4!59=;74C!
73>44!76D4@K!734!>4@=G7!5B;!<4!@44;!6;!734!%B<G4!RT!<4G9AH!
!
�%�U�?�H�E�O�P�O�Û�â�è�å���; 
L �%�U�?�H�E�O�P�O�Û�â�è�å�< 
H

�5

�Â�á�×�Ø�ë�Î�ä�Î�×�Ô�Þ�ß�Þ�á�Ó�Ú�à�Ý�4

H�+�J�@�A�T�Ö�ì�Ö�ß�Ü�æ�ç�æ�á�Û�â�è�å�; !!! !]R_!
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Figure 42 The locations of the data collection for the cyclist 
volumes. 
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!

!

 
Table 21 Results from the cyclist data collection. The data from the first count are 

recalculated to correspond with the data from the second and third count. 

! First count Second count Third count Average 
Area To From To From To  From To From 
1 `U! TR! hT! g! gh! T^! hS! TR!
2 S! R! TU! RT! Tf ! Tg! TS! T^!
3 f^ ! T` ! US! `` ! `h ! `f ! `T ! ^T!
4 S! Tg! S! Tc! T! Rc! T! RT!
5 U! fS ! ` ! ^h! c! ^S! U! ^S!
6 f^ ! R`! c` ! cf ! Uc! U`! `g ! `` !
7 U! TS! T` ! Rg! TU! R`! Tf ! RR!
8 S! S! f ! S! U! U! f ! R!

 

!
!
!

Table 20 Table showing indexes for cyclists for each hour during weekdays, 
weekends and total (Trafikverket, 2015d). 



!
!
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Road traffic 
29>!734!>9BC!7>B::65!734!CB7B!59GG45769;!AB@!B@!:9>!585G6@7@!9;G8!E4>:9>D4C!9;!734!
<9>C4>!9:!734!@6D=GB769;!D9C4GH!%34!B>4B@!A34>4!734!F9G=D4!9:!>9BC!7>B::65!A4>4!
59=;74C!B>4!C6@EGB84C!6;!26?=>4!̂f H!!

!
%34!>9BC!7>B::65!AB@!59=;74C!C=>6;?!fS!D6;K!<47A44;!ShaSS!B;C!ShafSH!%34!>4@=G7@!
:>9D!734@4!59=;7@!B>4!E>4@4;74C!6;!%B<G4!Rf!<4G9AH!%34!GB@7!7A9!59G=D;@!@39A!
734!BF4>B?4!FBG=4@!:>9D!734!73>44!59=;7@!<=7!B>4!>45BG5=GB74C!79!59>>4@E9;C!79!734!
76D4!734!E4C4@7>6B;!B;C!585G6@7!CB7B!59GG45769;@!A4>4!DBC4K!6H4H!<47A44;!ScaSS!B;C!
ShaSSH!%9!C9!736@!734!>4@=G7@!A4>4!D=G76EG64C!A673!7A9!79!?47!734!BD9=;7!9:!7>B::65!
:9>!9;4!39=>!B;C!734;!>45BG5=GB74C!<8!=@6;?!4P=B769;!f!<4G9AH!";!734!4P=B769;!734!
FBG=4@!:>9D!734!g73!39=>!A4>4!D=G76EG64C!A673!6;C4I4@!:9>!B;!BF4>B?4!CB8!:9>!5678!
@7>447@H!%34!6;C4I4@!B>4!E>9F6C4C!<8!734!.A4C6@3!%>B;@E9>7!$CD6;6@7>B769;K!@44!
%B<G4!RRH!
!
�4�K�=�@���P�N�=�B�B�E�?�Û�â�è�å�; 
L �4�K�=�@���P�N�=�B�B�E�?�Û�â�è�å�=
H

�5
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!
!
!
!
!
!

Figure 43 The locations of the data collection for the road 
traffic volumes. 
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!

!
Table 23 Result from the road traffic data collection. 
! First count Second count Third count Average 
Area To From To From To  From To From 
1 Rgf ! hS! f`` ! UU! f^S ! US! cgT! TU`!
2 h^! ! T^f ! ! T^f ! ! RgU! !
3 ! TSR! ! gf ! ! TTR! ! R^U!
4 Th! TRf! TS! TSU! T^! TTh! f^ ! Rch!
5 `R! R^S! fU! R^f ! ^R! R^S! TS !̂ `cg !
6 fTS! ! RgS! ! Rhg! ! cTR! !
7 ! RgR! ! Rcg! ! RcR! ! Uc` !
8 ^! g! T! TS! S! ^! ^! Tg!

!

Heavy traffic 
";!9>C4>!79!C456C4!734!BD9=;7!9:!34BF8!7>B::65!6;!734!B>4B!B!@4EB>B74!59=;7!AB@!
DBC4H!"7!AB@!59;C=574C!#B>53!Tc73!<47A44;!TSaRSYTSH`SH!%34!59=;7!AB@!5B>>64C!
out on the same areas as shown in the map above, but now only the “To” directions 
AB@!59=;74CK!6H4H!9;G8!734!7>B::65!D9F6;?!6;79!734! l9;4H!%34!797BG!59=;7@!9:!G6?37!
7>B::65!]4F4>8736;?!<4@6C4@!34BF8!7>B::65_!B;C!34BF8!7>B::65!B>4!E>4@4;74C!6;!%B<G4!
R !̂<4G9AK!79?4734>!A673!734!5BG5=GB74C!@3B>4!9:!34BF8!7>B::65!:9>!736@!@E456:65!B>4BH!

Table 24 Result from the heavy traffic data collection. 
Light traffic Heavy traffic Percentage 
Rhf ! g! fHT!p!

Table 22 Indexes for road traffic each hour, the left column is state roads and the 
right is city street  (Trafikverket, 2004). 



!
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Public transport 
%34!>4@=G7@!:>9D!734!E=<G65!7>B;@E9>7!CB7B!59GG45769;!B>4!@39A;!<4G9AH!%34!CB7B!
59GG45769;!AB@!C9;4!734!TU73!9:!#B>@!<47A44;!ScafS!B;C!ShaSSH!

Time table 
%34!76D4!7B<G4@!:9>!734!<=@!@79E!*4?;<L?@?B7B;!6@!>4546F4C!:>9D!NX@77>B:6VK!A39!
9E4>B74@!734!E=<G65!7>B;@E9>7!6;!+9734;<=>?H!(973!C6>45769;@!9;!734!<=@!@79E!B>4!
6;F4@76?B74CH!%34!@9=73!C6>45769;!>4:4>@!79!734!<=@@4@!?96;?!79AB>C@!&6;C39GD4;!
A36G@7!734!;9>73!C6>45769;!6@!734!<=@4@!73B7!C>6F4@!79AB>C@!+9734;<=>?!5678!54;7>4H!!!
!

Regnbågsgatan (South) Regnbågsgatan (North) 
Arrival time Bus line Arrival time Bus line 
ScaSS! (=@!TU! ScaSS! (=@!TU!
ScaSf! (=@!TUo! ScaST! (=@!``!
ScaS!̂ +=G!4IE>4@@! ScaSf! +=G!4IE>4@@!
ScaS!̀ (=@!TU! ScaS!̀ (=@!gg!
ScaSU! (=@!``! ScaS!̀ (=@!TU!
ScaSU! (=@!gg! ScaSc! +=G!4IE>4@@!
ScaSc! (=@!TUo! ScaTS! (=@!TU!
ScaSg! (=@!^ !̀ ScaTT! (=@!``!
ScaTS! (=@!TU! ScaTR! (=@!^ !̀
ScaTT! (=@!TUo! ScaTR! +=G!4IE>4@@!
ScaTR! +=G!4IE>4@@! ScaTf! (=@!gg!
ScaT !̀ (=@!TUo! ScaT !̀ (=@!TU!
ScaTU! (=@!``! ScaTc! +=G!4IE>4@@!
ScaTU! (=@!TU! ScaTg! (=@!TU!
ScaTU! (=@!^SR! ScaRT! (=@!``!
ScaTg! (=@!TUo! ScaRR! +=G!4IE>4@@!
ScaTg! +=G!4IE>4@@! ScaRf! (=@!^SR!
ScaRS! (=@!TU! ScaR!̂ (=@!TU!
ScaRT! (=@!gg! ScaRU! (=@!gg!
ScaRf! (=@!TUo! ScaRc! +=G!4IE>4@@!
ScaR!̂ (=@!^ !̀ ScaRh! (=@!^ !̀
ScaR!̀ (=@!TU! ScaRg! (=@!TU!
ScaRU! (=@!``! ScafT! (=@!``!
ScaRc! (=@!TUo! ScafR! +=G!4IE>4@@!
ScaRc! +=G!4IE>4@@! Scaf^! (=@!gg!
ScafS! (=@!TU! Scaf` ! (=@!TU!
ScafS! (=@!gg! ScafU! +=G!4IE>4@@!
ScafR! (=@!TUo! Scafg! (=@!gg!
Scaf` ! +=G!4IE>4@@! Sca^S! (=@!TU!
Scaf` ! (=@!gg! Sca^T! (=@!``!
ScafU! (=@!TUo! Sca^R! +=G!4IE>4@@!
ScafU! (=@!``! Sca^f! (=@!^ !̀
ScafU! (=@!TU! Sca^ !̂ (=@!gg!
Scafg! (=@!^ !̀ Sca^ !̀ (=@!TU!
Sca^S! (=@!TUo! Sca^c! +=G!4IE>4@@!
Sca^S! (=@!gg! Sca^g! (=@!gg!
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Sca^T! (=@!TU! Sca`S! (=@!TU!
Sca^f! +=G!4IE>4@@! Sca`T! (=@!``!
Sca^ !̂ (=@!TUo! Sca`R! +=G!4IE>4@@!
Sca^ !̀ (=@!gg! Sca`f ! (=@!^SR!
Sca^U! (=@!``! Sca` !̂ (=@!gg!
Sca^U! (=@!^SR! Sca``! (=@!TU!
Sca^U! (=@!TU! Sca`U! +=G!4IE>4@@!
Sca^h! (=@!TUo! Sca`h! (=@!^ !̀
Sca`S! +=G!4IE>4@@! Sca`g! (=@!gg!
Sca`S! (=@!gg! ShaSS! (=@!TU!

Sca`T! (=@!TU!
Sca`R! (=@!TUo!
Sca` !̂ (=@!^ !̀
Sca``! (=@!gg!
Sca`U! (=@!TUo!
Sca`U! (=@!``!
Sca`U! (=@!TU!
ShaSS! (=@!TUo!
ShaSS! +=G!4IE>4@@!
ShaSS! (=@!gg!

!
(=@!@79E!*4?;<L?@?B7B;!6@!59;@6@76;?!9:!:9=>!C6::4>4;7!<=@!@79E@K!;BD4C!BK!<K!5!B;C!
C!E>4@4;74C!6;!26?=>4!̂̂ !<4G9AH!%34! ;BD4@!9:!734!<=@!@79E!59>>4@E9;C@!79!734!
;4B>4@7!E4C4@7>6B;!5>9@@6;?K!B@!BG@9!5B;!<4!@44;!6;!734!E657=>4H!<!B;C!5!B>4!>4@4>F4C!
:9>!<=@!G6;4!TU!B;C!TUoK!734!>4@7!9:!734!<=@!G6;4@!B>4!=@6;?!<=@!@79E@!B!B;C!CH!
!

!
!
!

Figure 44 In this picture the four locations where the bus stops are displayed as 
lowercase letters a to d. The nearest crossing is also displayed with the 
corresponding letter. 
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%B<G4!R`!<4G9A!@39A@!734!BD9=;7!9:!<=@4@!:9>!4B53!G6;4!73B7!B>>6F4@!79!734!<=@!
@79E@! <47A44;! ScaSS! B;C! ShaSSH! "7! BG@9! @39A@! 734! 59=;74C! BF4>B?4! @3B>4! 9:!
BG6?376;?! B;C! <9B>C6;?! EB@@4;?4>@! :9>! 4B53! G6;4K! C6F6C4C! 6;79! @9=73! B;C! ;9>73!
C6>45769;H!$@!B;!4IBDEG4!67!5B;!<4!@44;!73B7!<=@!TU!B;C!TUo!79?4734>!@7B;C!:9>!^RHT!
p!9:!734!BG6?376;?!EB@@4;?4>@!6;!734!@9=73!C6>45769;K!A36G@7!6;!734!;9>73!C6>45769;!
67!6@!<=@!^`!73B7!@7B;C@!:9>!734!GB>?4@7!@3B>4!9:!BG6?376;?!EB@@4;?4>@H!%34!<=@!G6;4!
5BGG4C!TUo!C94@!;97!9E4>B74!6;!734!;9>73!C6>45769;!6;!734!D9>;6;?H!"7!6@!9;G8!C>6F6;?!
6;!734!C6>45769;!A673!734!36?34@7!F9G=D4!9:!7>BF4GG4>@K!A3653!6;!734!D9>;6;?!6@!734!
@9=73!B;C!6;!734!B:74>;99;!734!;9>73H!
!

Table 25 Result of the data collection for the public transport. 
! South direction North direction 
Bus line $>>6FBG@!

ScaSSY
ShaSS!

(=@!
@79E!

$G6?376;?!! (9B>C6;?!! $>>6FBG@!
ScaSSY
ShaSS!

(=@!
@79E!

$G6?376;?!! (9B>C6;?!

(=@!TU! TR! 5! RSKS!p! ThK`!p! Tf ! <! TUK^!p! TgK^!p!
(=@!TUo! T` ! 5! RRKT!p! RRKR!p! S! <! Y! Y!
(=@!gg! g! B! T`Kh!p! fcKS!p! g! C! fRKc!p! gKc!p!
+=G!4IE>4@@! h! B! TfKh!p! RRKR!p! TR! C! cKf!p ! RRKU!p!
(=@!``! U! B! gKR!p! S!p ! U! C! S!p ! fhKc!p !
(=@!^ !̀ ^! B! ^KR!p! S!p ! ^! C! ^fKU!p! gKc!p!
(=@!^SR! R! B! T`KS!p! S!p ! R! C! S!p ! S!p !

!
2>9D!734!BD9=;7!9:!7>BF4GG4>@!=@6;?!<=@!@79E!*4?;<L?@?B7B;!67!AB@!5BG5=GB74C!73B7!
RfH^!p!9:!734!BG6?376;?!B;C!cgHR!p!9:!734!<9B>C6;?!EB@@4;?4>@!B>4!=@6;?!<=@!@79E!
B!B;C!5H!O9;@4P=4;7G8K!<=@!@79E@!<!B;C!C!79?4734>!@7B;C!:9>!cUHU!p!9:!734!BG6?376;?!
B;C!RSHh!p!9:!734!<9B>C6;?!EB@@4;?4>@H!!
!

!  
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Appendix 4 – Signal control 
$7! &6;C39GD@BGGJ;!734! <=@4@! 3BF4! E>69>678! B7! 734! @6?;BG6@4C! 6;74>@45769;@H!%36@!
D4B;@!73B7!734!<=@!GB;4!>4546F4@!?>44;!G6?37!A34;!B!<=@!6@!BEE>9B536;?!734!<=@!
@79E!B;C!734!9734>!7>B::65!D9C4@!?47!>4CH!W34;! ;9!<=@4@!B>4!E>4@4;7K!734!>9BC!
7>B::65K!E4C4@7>6B;@!B;C!585G6@7@!59;@7B;7G8!3BF4!?>44;!G6?37H!%34>4!B>4!;9!C474579>@!
6;! 734! B>4B! :9>! B;8! 9:! 734! 7>B::65! D9C4@H! ";@74BC!734! <=@! C>6F4>@!=@4!734! >BC69!
@8@74D!*BV4G!79!59DD=;65B74!A673!734!7>B::65!G6?37@!:>9D!6;@6C4!734!<=@H!!
!
";!734!B>4B!67!4I6@7@!@4F4>BG!7>B::65!G6?37@H!";!734!D9C4G!734@4!3BF4!<44;!@6DEG6:64C!
6;79!:9=>!C6::4>4;7!@6?;BG!?>9=E@H!%A9!B>4!:9>!734!<=@4@!B;C!7A9!:9>!734!9734>!7>B::65!
D9C4@K!@44!26?=>4!̂̀ H!%34!:6>@7!?>9=EK!;BD4C!@6?;BG!?>9=E!T!6;!734!:6?=>4K!6;5G=C4@!
734!7>B::65!G6?37@!59;7>9GG6;?!734!E4C4@7>6B;@!B;C!585G6@7@!9;!734!;9>73!@6C4!9:!734!
<=@!@79E!B;C!734!>9BC!7>B::65!6;!734!>9=;CB<9=7H!%36@!@6?;BG!?>9=E!6;74>B57@!A673!
@6?;BG! ?>9=E!R! 73B7! B>4! 59;7>9GG6;?! 734! <=@! 7>B::65!73B7! B>4! B>>6F6;?! :>9D! B;C!
C4EB>76;?!6;!734!;9>73!C6>45769;H!.6?;BG!?>9=E!f!B;C!^!B>4!A9>V6;?!6;!B!@6D6GB>!AB8!
79!?>9=E!T!B;C!RH!+>9=E!f!59;@6@7@!9:!734!7>B::65!G6?37@!59;7>9GG6;?!734!E4C4@7>6B;@!
B;C!585G6@7@!=@6;?!734!@9=73!5>9@@6;?!B7!734!<=@!@79E!B;C!734!F4365G4@!7=>;6;?!G4:7!
=@6;?! 734! QY7=>;! 6;74>@45769;H! %36@! ?>9=E! 6;74>B57@! A673! @6?;BG! ?>9=E! ^! A3653!
59;@6@7@! 9:! 734! 7>B::65! G6?37@! 73B7! B>4! 59;7>9GG6;?! 734! <=@@4@!B>>6F6;?! :>9D! B;C!
C4EB>76;?!6;!734!@9=73!C6>45769;H!!
!

!
!

Parameters 
%34!D6;6D=D!?>44;!76D4K!D6;6D=D!>4C!76D4K!>4C!BD<4>!76D4!B;C!BD<4>!76D4!:9>!
734!@6?;BG!?>9=E@!A4>4!?6F4;!:>9D!734!%>B::65!EGB;;6;?!9::654!6;!+9734;<=>?H!%34@4!
B>4!@44;!B@!@7B;CB>C!FBG=4@!<=7!FB>64@!C4E4;C6;?!9;!A3B7!78E4!9:!6;74>@45769;!67!
6@H!%34!FBG=4@!C6C!39A4F4>!A9>V!A4GG!6;!736@!V6;C!9:![=;5769;!B;C!A4>4!734>4:9>4!
=@4CH!%34!76D4@!=@4C!5B;!<4!@44;!6;!%B<G4!RUH!";!>4BG678!734!D6;!>4C!B;C!D6;!?>44;!

Figure 45  The location of the four different signal groups existing in the model. 
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76D4@!D6?37!<4!C6::4>4;7!:9>!734!C6::4>4;7!7>B::65!G6?37@!@6;54!7348!B>4!59;7>9GG6;?!
C6::4>4;7! 7>B::65! D9C4@H! (=7! A34;! D9C4GG6;?! 734! 7>B::65! @6?;BG@! 7348!3BF4! <44;!
@6DEG6:64C!79!<4!734!@BD4!:9>!4B53!@6?;BG!?>9=EH!!
!

!
%34!5G4B>B;54!76D4@K!6H4H!734!BD9=;7!9:!76D4!BGG!7>B::65!G6?37@!3BF4!79!<4!>4C!79!5G4B>!
BGG!734!7>B::65!6;!B;!6;74>@45769;K!3BF4!<44;!5BG5=GB74C! :9>!734!7A9!EB6>!9:!@6?;BG!
?>9=E@H!%34!5G4B>B;54!76D4!:9>!?>9=E!T!B;C!f!3BF4!<44;!5BG5=GB74C!<8!7BV6;?!734!
G4;?73!9:!734!E4C4@7>6B;!B;C!585G4!5>9@@6;?!B;C!734;!C6F6C6;?!67!A673!734!@E44C!:9>!
E4C4@7>6B;@K!TH^!Dj@H!%34!5G4B>B;54!76D4!AB@!734;!6;5>4B@4C!79!TS!@459;C@!@6;54!
734!5>9@@6;?@!B>4!G9;?4>!6;!734!@6D=GB769;!D9C4GH!"7!BG@9!3BC!79!<4!6;5>4B@4C!@6;54!
734!D9C4GG4C!E4C4@7>6B;@!A39!B>4!ABGV6;?!9;!B!5>9@@6;?!A34;!734!7>B::65!G6?37!
53B;?4@!:>9D!?>44;!79!>4C!C9!;97!6;5>4B@4!7346>!@E44CK!6;!59;7>B@7!79!E4C4@7>6B;@!
6;!>4BG678H!%34!5G4B>B;54!76D4!:9>!?>9=E!R!B;C!^!3BF4!<44;!5BG5=GB74C!6;!734!@BD4!
AB8K!=@6;?!734!C6@7B;54!:>9D!734!<=@!@79E!79!734!4;C!9:!734!>9=;CB<9=7K!US!D474>@H!
%36@!AB@!734;!C6F6C4C!<8!B;!B@@=D4C!BF4>B?4!@E44C!:9>!736@!@7>4753K!R`!VDj3H!%34!
5G4B>B;54! 76D4! AB@! 734;! 6;5>4B@4C! 79! TT! @459;C@K! A34;! 5BG6<>B76;?! 734! D9C4G!
F6@=BGG8H!!
!
%34!@6?;BG!59;7>9GG4>@!B>4!E>9?>BD4C!6;!B!@9:7AB>4!E>9?>BD!5BGG4C!N".N$MH!%34!
9=7E=7!:6G4@!:>9D!736@!E>9?>BDK!79?4734>!A673!B!59>>4@E9;C6;?!74I7!:6G4!6@!734;!
=@4C!6;!N".."#!79!C4:6;4!734!@6?;BG!59;7>9GG4>@!B;C!734!C6::4>4;7!@6?;BG!?>9=E@H!
%34@4!:6G4@!B>4!E>4@4;74C!6;!26?=>4!̂U!Y!26?=>4!̂gH!! !

Table 26 Time settings for the signal groups 
in the model. 
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Input files - Signal controller 1 

!
Figure 46 The flow chart used for programming signal control 1 in VISSIM, made 

in the program VISVAP. 

!
Figure 47 Interstage file with interstages for VAP, for signal control 1. 
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Input files - Signal controller 2 

!
Figure 48 The flow chart used for programming signal control 2 in VISSIM, made 

in the program VISVAP. 

!
Figure 49 Interstage file with interstages for VAP, for signal control 2. 
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Appendix 5 – Model settings in VISSIM 
14>4!734!C6::4>4;7!@4776;?@!=@4C!6;!M%N!N".."#!B>4!E>4@4;74C!B;C!C4@5>6<4CH!

Reduced speed areas 
%9!<4!B<G4!79!C4:6;4!B!@E44C!G6D67!9F4>!B!@39>7!C6@7B;54!>4C=54C!@E44C!B>4B@!59=GC!
<4!=@4CK!4H?H!:9>!B!5=>F4!9>!9F4>!4G4FB74C!5>9@@ABGV@H!%34!>4C=54C!@E44C!B>4B@!B>4!
BCC4C!6;!G6;V@!9>!59;;4579>@!B;C!FB>69=@!@E44C!>4C=5769;@!5B;!<4!?6F4;!79!734!
C6::4>4;7!F4365G4!78E4@!9;!734!>9BCH!!
!
$;!4IBDEG4!:>9D!734!@6D=GB769;!DBC4!6;!736@!>4E9>7!9:!B!7>B::65!@67=B769;!A34>4!
>4C=54C!@E44C!B>4B@!A34>4!=@4C!AB@!6;!734!>9=;CB<9=7!E>4@4;74C!6;!26?=>4!`SH!
";!736@!:6?=>4!734!84GG9A!DB>V6;?@!B>4!734!>4C=54C!@E44C!B>4B@H!";!B!>9=;CB<9=7!
734!5B>@!C9!;97!C>6F4!6;!:=GG!@E44C!B;C!734!34BF8!7>B::65!6@!D9@7!9:74;!C>6F6;?!4F4;!
@G9A4>H! $G@9! A34>4! C6::4>4;7! 7>B::65! :G9A@! 5>9@@4@! 4B53! 9734>! 734>4! B>4! @E44C!
>4C=5769;K!4H?H!9F4>!4G4FB74C!E4C4@7>6B;!B;C!<6585G4!EB73@H!!
!

!
!
!

Figure 50  Examples of reduced speed areas in the model in VISSIM. 
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Priority rules 
W34;!@4F4>BG!7>B::65! :G9A@!6;74>@457!9>!5>9@@!4B53!9734>!6;!@9D4!AB8K!59;:G657@!
<47A44;! 734! C6::4>4;7! :G9A@!B>6@4@H! 29>! 734! @6D=GB769;! 79! A9>V! 59>>457G8K! 734@4!
:G9A@!3BF4!79!<4!B@@6?;4C!>=G4@!9:!A3653!@39=GC!3BF4!E>69>678!B;C!A3653!@39=GC!
?6F4!AB8H!%36@!5B;!<4!D9C4GG4C!6;!C6::4>4;7!AB8@K!C4E4;C6;?!9;!734!@67=B769;!73B7!
6@!79!<4!@6D=GB74CH!29>!6;74>@45769;@!A3653!B>4! ;97!59;7>9GG4C!<8!7>B::65!@6?;BG@!
E>69>678!>=G4@K!59;:G657!B>4B@!9>!@79E!@6?;@!59=GC!<4!=@4CH!
!
%34! E>69>678! >=G4K! A3653! 6@! 9;4! AB8! 79! @9GF4! 59;:G6576;?! 7>B::65K! 6@! E>4@4;74C! 6;!
26?=>4!`T H!%34!>4C!@79E!G6;4!6;!734!:6?=>4!6@!EGB54C!9;!734!G6;V!A34>4!734!:G9A!9:!
7>B::65!@39=GC!?6F4!AB8H!W36G4!734!?>44;!DB>VK!;BD4C!59;:G657!DB>V4>K!6@!EGB54C!9;!
734!DB6;!>9BC!A673!E>69>678H!29>!734!5B>@!9;!734!D6;9>!>9BC!79!<4!BGG9A4C!79!5>9@@!
734!@79E!G6;4!@4F4>BG!59;C6769;@!D=@7!<4! :=G:6GG4CH!%34!7A9!DB6;!59;C6769;@!B>4!
D6;6D=D!34BCAB8!B;C!D6;6D=D!?BE!76D4K!A3653!B>4!9E769;BG!B;C!5B;!<4!BG74>4C!
6;!N".."#!79!:67!>4BG678H!%34>4!@39=GC!;97!<4!B;8!5B>!6;!734!@45769;!5BGG4C!34BCAB8!
B;C!67!@39=GC!BG@9!<4!@=::6564;7!76D4!?BE!:9>!734!5B>!79!C>6F4!9=7!9;!734!>9BCH!

!
!
!

Figure 51  The concept behind priority rules in 
VISSIM. 
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Conflict areas 
$;9734>!AB8!9:!D9C4GG6;?!59;:G6576;?!7>B::65!:G9A@!6@!=@6;?!59;:G657!B>4B@H!%34!B>4B@!
A34>4! 734@4! 59;:G657@! 955=>! B>4! C6@EGB84C! B=79DB765BGG8! B;C! 734! @7B7=@! :9>! 734!
59;:G657!B>4B!6@!734;!4B@6G8!53B;?4CH!%34>4!B>4!73>44!C6::4>4;7!@4776;?@!:9>!59;:G657!
B>4B@!6;!N".."#!B;C!734!59G9=>!>4:4>!79!A3653!@7B7=@!73B7!6@!@47H!+>44;!6@!734!GB;4!
73B7!3B@!>6?37!9:!AB8!B;C!734!>4C!734!GB;4!73B7!@39=GC!864GCH!(973!>4C!6@!=@4C!:9>!
<>B;536;?!59;:G657@K!B;C!6@!5BGG4C!=;C474>D6;4C!D4B;6;?!73B7!734!:6>@7!79!>4B53!734!
59;:G657!B>4B!3B@!>6?37!9:!AB8H!";!26?=>4!`R!734!73>44!@4776;?@!B>4!@39A;K!B_!6@!B;!
=;C4>D6;4C!59;:G657!A34>4!734!:6>@7!F4365G4!>4B536;?!734!B>4B!3B@!>6?37!9:!AB8!<_!
734!GB;4@!?96;?!6;!734!79Ej<9779D!C6>45769;!3BF4!>6?37!9:!AB8!B;C!5_!A3653!6@!734!
9EE9@674!B;C!734!GB;4@!A673!C6>45769;!G4:7j>6?37!3B@!E>69>678H!":!;9736;?!6@!C9;4!79!
734!C6@EGB84C!59;:G657!B>4BK!67!@7B8@!84GG9A!6;! BGG!C6>45769;@!9:!734!59;:G657H!%36@!
D4B;@!73B7!;9!>=G4!6@!@47!79!736@!59;:G657!B;C!734!7>B::65!C94@!;97!>4B57!79!734!59;:G657!
B>4BH!
!

!
O9;:G657!B>4B@!B>4!4B@64>!79!=@4!59DEB>4C!79!E>69>678!>=G4@K!<973!>4?B>C6;?!4C676;?!
parameters and it also gives a “more intelligent” driving behaviour during 
@6D=GB769;H!%34>4!B>4!@9D4!9E769;@!73B7!5B;!<4!BC[=@74C! :9>!4B53!59;:G657!B>4BK!
@=53!B@!:>9;7!B;C!>4B>!?BEK!@B:478!C6@7B;54!:B579>!B;C!BCC6769;BG!@79E!C6@7B;54K!79!
53B;?4!@9!73B7!734!59;:G657!B>4B@!<43BF4!B@!AB;74CH!
!
$559>C6;?! 79! M%N! +>9=E! ]RST`K! EH^``_! 734! >459DD4;C4C! AB8! 9:! D9C4GG6;?!
59;:G6576;?! 7>B::65! :G9A@! A3653! B>4! ;97! 59;7>9GG4C! <8! 7>B::65! @6?;BG@K! 6@! <8! =@6;?!
59;:G657!B>4B@H!M>69>678!>=G4@!6;!N".."#!@39=GC!9;G8!<4!=@4C!6:!734!59;:G657!B>4B@!C9!
;97!E>9C=54!734!>4P=6>4C!>4@=G7!B;C!6:!734!=@4>!3B@!4;9=?3!4IE4>64;54!6;!D9C4GG6;?!
=@6;?!E>69>678!>=G4@H!
! !

Figure 52  The three settings for using conflict areas in VISSIM. 



!
!
!

CHALMERS Civil and Environmental Engineering�����0�D�V�W�H�U�¶�V���7�K�H�V�L�V��BOMX02-16-16 93!

Appendix 6 – Route distribution 
";! 736@! BEE4;C6I!734! >9=74! C6@7>6<=769;! 9:! 734! 59GG4574C! 7>B::65! F9G=D4@! 6@!
E>4@4;74CH!/<@4>FB769;@!B;C!BG@9!@E456:65!59=;7@!9;!@4F4>BG!G95B769;@!6;!734!B>4B!
AB@!5B>>64C!9=7!79!@6DEG6:8!734!C6@7>6<=769;H!%36@!6;:9>DB769;K!79?4734>!A673!@9D4!
B@@=DE769;@! >4?B>C6;?! 39A! @9D49;4! @39=GC! D9F4! 6;! 734! B>4BK! AB@! =@4C! 79!
C474>D6;4!734!>9=74!C6@7>6<=769;H!!
!
%34!>9=74@!B>4!E>4@4;74C!<4G9A!59;@6@74;7!79!7346>!7>B::65!D9C4H!";!734!7B<G4@!67!6@!
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Pedestrians 
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Table 27 Route distribution for pedestrians. 

  In 
  Area a b c d E F G H I  J K L M Office M2 Sum 

Out 

a         2 0 1 0 0 0 0 1 0  0 1 5 
b         3 0 1 1 0 0 0 0 0  0 1 6 
c         1 0 0 1 0 0 0 0 0  0 1 3 
d         14 0 7 1 0 0 1 2 0  0 2 27 
E 1 0 1 4   0 4 0 0 0 0   1  0 0 11 
F 1 0 0 0 2   0   0 0 0 0 0  0 0 3 
G 100 7 92 47 4 0   5 0     0 0  0 0 255 
H 15 2 12 9 9 1 6   0 1 0 0 1  0 0 56 
I 4 1 2 1 3 0 2 0   1 0      0 0 14 
J 2 0 0 0 0 0   0 5     0 0  0 0 7 
K 148 12 93 61 8 0   0 0     0 0  0 5 327 
L 5 0 3 2 2 0 0 0   0 0   0  0 0 12 
M 5 0 1 1 2 1 0 0       0    0 0 10 
Office 15 2 10 6 12 1 0 1 4 0 2 4 1  2 60 
M2 7 2 5 3 1 0 0 2 2 0 5 0 0  0   27 
Sum  303 26 219 134 63 3 21 11 11 2 8 7 3 0 12   

!

!  



!
!
!

CHALMERS Civil and Environmental Engineering�����0�D�V�W�H�U�¶�V���7�K�H�V�L�V��BOMX02-16-16 95!

Cyclists 
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Table 28 Route distribution for cyclists. 

  In 
  Area 1 2 3 4 5 6 7 8 Sum 

Out 

1  1 1 0 2 6 4 0 14 
2 9   0 0 0 1 4 2 16 
3 11 0   1 2 25 3 1 43 
4 5 1 6   0 11 0 0 23 
5 13 2 11 0   16 0 0 42 
6 26 2 27 0 2   0 0 57 
7 16 4 4 0 0 0   0 24 
8 0 0 2 0 0 0 2   4 

Sum 80 10 51 1 6 59 13 3   
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Road traffic 
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Table 29 Route distribution for road traffic. 

  In 
  Area 1 2 3 4 5 6 7 8 Sum 

Out 

1   40   14 45 66     165 
2                 0 
3 186 20   5 15 20     246 
4 148 89     4 37     278 
5           579     579 
6                 0 
7 461 149   14 39 8   4 675 
8 6 6   1 4 2     19 

Sum 801 304 0 34 107 712 0 4   
!
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