


Overview

**Project Information

*»*Signal Optimization using Vistro
s*Case Study

**Findings

!
GLeBAL
TRAFFIC

SOLUTIONS



JP Traffic Automation Pvt Ltd

(]

GLT

BAL

RAFFIC

SOLUTIONS

Project Partners

Pimpri Chinchwad Municipal Corporation (PCMC()

Pune Traffic Police

JP Traffic Automation Pvt. Ltd.

Global Traffic Solutions



Project Location

v - A

T
b, .l $4 4 7

ZIMPIri Chinchwadv"

LEGEND

® CORRIDOR 1
. CORRIDOR 2
©® CORRIDOR 3
® CORRIDOR 4




PCMC BRT Corridor -1

g

Bajaj Auto Subway

‘ : g ._ &g Te‘ :- “_- I;" hlk_aran

.’./ ” !

Nagar
Subwa

=

-~ //

hinchw

: wad
g Dattwadiy :

b

Span — 12Kms [EaEs i — - B o
16 Signalized L
LEGEND

Junctions , “ Lo Sl 43 8% | @signlized BRT Junction

©©:2017 Google




Signal Timing Analysis

s Traffic police provide the signal timings
based on their experience and observing
the amount of traffic

PCMC (Pimpri Chinchwad Municipal
Corporation) with the recommendation of
the World Bank opted to design their signal
timing plans in a more scientific manner
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Signal Timing Analysis Tools
** Manually by IRCSP — 41
% PTV Vissim

** PTV Vistro

(Signal Timing Optimization)

¢ Synchro etc.

!
GLeBAL
TRAFFIC

SOLUTIONS



Signal Timing Analysis by PTV Vistro

[z PTV Vistro 4.00-07 -
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Junction Coordination
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BRT Signal Phasing & Timing Plan
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Dange Chowk
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Aerial View
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Vistro Analysis

Analysis were conducted for 3 scenarios:
** Scenario A — 120 sec Cycle (IRC/HCM/Default)
¢ Scenario B— 120 sec Cycle (Field Observations)

¢ Scenario C— 180 sec Cycle (Field Observations)
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Scenario A - As per IRC & HCM (120 sec Cycle Length &
standard saturation flow (540veh/hr/m))

Lane Configuration
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Scenario A - As per IRC & HCM (120 sec Cycle Length &

File Edit View
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standard saturation flow (540veh/hr/m))
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Number

Intersection

Control Type
Analysis Method
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Approach
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Turning Movement

Base Volume Input [veh/h]

Total Analysis Volume [wehih]
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Priority Scheme

Analyze Intersection?

Analysis Period

Located in CED

Controller 1D

Signal Coordination Group

Cycle Length [s]

Coordination Type

Actuation Type

Sequence
Ring 1 1 2 3
Ring 2 - - -
Ring 3 - - -
Ring 4 - - -
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o
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Leff | Thru Hight
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Time of Day
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o
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Saturation Flow (IRC SP : 41 — 1994)

Width w in melne

Sataration flow(s)
({PCLUs) per hr.

7.6.1.2, Effectof Gradients: For cach 1 per cent of uphill gradient, the sawration flow
decreases by 3 per cent and for cach 1 per cent of downhill gradient, saturation flow
increases by 3 percent. The gradient shall be the average slope between the stop line and
a point on the approach 60 m before iL.

T.6.1.3. Effect of right turning traffic : If the right wrning movements from opposite
directions cause the intersection to lock, then the capacity of the intersection cannot be
gasily assessed. Undernon-locking conditions, the elTects of right turning traffic depend on
whether or notconflicting traffic, moves on the same phase and on whether or not the right
turning traffic is given exclusive lanes. There are four possibilities,

0]
(i)

(i)

Mo epposing flow, no cxclusive right tums ; The saturation flow can be obtained as from 7.6.1.1.

No opposing flow, exclusive ght-tuming lanes : The satwration Mlow{s) depends on the radius of
curvatures (r) and is given by :

1300
£= ﬂ' PCUs/m for single File sireams
1+ —
r
3000
$= —————  PCUs/m for double file streams
. 1.52
P

r
where ris radios of carvalure in avewres of the right tuming steam through a right angle.

Opposing low, no excalsive right turning lanes : The maximum mumber of right tuming vehicles
per cyele that can lake advantage of gaps in the opposite stresm can be determinesd romthe following
cquations,

(Brs)-(gxe)

=g

m=

Where 5, = right wming saturation flow

(iv)

g = flow in opposing amn

& = saluration fow for opposing am
£ = gresn time

& = ¢yche time

Opposing Mow, exclusive right luming lanes : There should be no delay to the straight ahead traffic
using the same approach as the night tumers, but there will be an effeet on the exoss phase and this

Width w in metre

Saturation flow(s)
(PCUs) per hr.
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Scenario A - As per IRC & HCM (120 sec Cycle Length &
standard saturation flow (540veh/hr/m))

Hit  View  Signal contrel  Simulation  Help ‘ Scenario: | Base Scenario * Intersection: | 1Dange Chowk

o n n
My Metwork, InternetM... - ﬂ; - [ f:,.. M g
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Global Settings O >
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Direction Of Traffic Left-hand traffic
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Analysis Method for Un-Signalized Intersections HCM 2010

Default Lane Width [m]

Pedestnian Crosswalk Width [m] 244

Right Turn on Red O
Splitter Island Length [m] 305
Splitter Island Wwidth [m] 610
Heawy Vehicle Percentage [] 200
Default Ideal Saturation Flow Rate, HCM [wehih] 1890
oK Cancel
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Scenario A - Inference

Lane Group Resulis
X, volume / capacity
d, Delay for Lane Group [s/veh]
Lane Group LOS
Critical Lane Group
hlth-Percentile Queue Length [veh]
Blth-Percentile Queus Length [m]

d_|, Intersection Delay [shweh]
Intersection LOS

Intersection WiC

228
62475

ovement, Approac ersechon hesuls
d_M, Delay for Movement [s/veh] B4 7S | B4 TS
Movement LOS F F
Critical Movement O O
d_A, Approach Delay [shweh] B2 TR

237
656.50

o
14141
1077.51

65680 | 65680 | 65680

F F F
0 0 0
656,80

230
6172
F
o
3132
23866

36232

66112
F

o

112 | 135
16357 23545
F F
0 0
285 | 1405
7504 | 10705

13054 | 17772
16357 | 23545
F F
0 0

37010

63023
F

O

31334 | 31334
F F
0 0
412.30

Ring 2 - - - -
Ring 3 - - - -
Ring 4

Ring 1 1 2 3 4 9




Scenario B - As per Calibrated Lane Geometry (120 sec Cycle
Length & standard saturation flow (720veh/hr/m))

Lane Configuration
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Scenario B - As per Calibrated Lane Geometry (120 sec Cycle
Length & standard saturation flow (720veh/hr/m))

r‘ PTV Vistre 4.00-07 - F\Hyderabad PPT\Vissim\Mew folder\Dange Chowk Research.vistro®
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Show Name
Approach
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Base Volume Input [wehih]

Total Analysis Volume [weh/h]
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Priority Scheme

Analyze Intersection?

Analysis Period
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Cycle Length [s]

Coordination Type

Actuation Type

Sequence
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Ring 2 - - -
Ring 3 - - -
Ring 4

=]
[

Towards Chinchwa

o
MNorthezsthound

1lllFr

Leff | Thru | Aight
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296 | 170 | 379
29 | 170 | 379
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Time of Day Pattern |sclated
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Scenario B - As per Calibrated Lane Geometry (120 sec Cycle
Length & standard saturation flow (720veh/hr/m))

% -
File Edit View Signal control Simulation Help « aP Scenario:  Base Scenario v Intersection: ' 1Dange Chowk v
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/ Gloiny ! Attribute Name: || Q
M; Language English -
? (] Direction Of Traffic Left-hand traffic
f Unit Metric
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= : s Df |L~ rom 7 8
.
> | | ool e N e s
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Scenario B - Inference

Lane Group Resultz
. volume | capacity
d, Delay for Lane Group [s/iveh]
Lane Group LOS
Critical Lane Group
Blth-Percentile Queue Length [veh]
Blth-Percentile Queue Length [m]

160.35

103
1344

d_M, Delay for Movement [s/veh]
Movement LOS

Critical Mowement

d_A, Approach Delay [siweh]

d_|. Intersection Delay [s/veh]

Intersection LOS
Intersection WIC
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F
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F

O
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=

O
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F

O
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F

A
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Sequence
1 2
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Ring 3 - -
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I i e [h [
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Scenario C- Existing Condition (180 sec Cycle Length &
measured saturation flow rate)

ﬁ PTV Vistro 4.00-07 - Fh\Hyderabad PPT\Vissim\New folder\Dange Chowk Previous.vistro™
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Approach
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Priority Scheme

Analyze Intersection?

Analysis Period
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Controller D

Signal Coordination Group

Cycle Length [s]

Coordination Type

Actuation Type

Sequence
Ring 1 1 2 3
Ring 2 - - -
Ring 3 - - -
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Scenario C - Inference

Lane Group Resulis
X, volume / capacity
d, Delay for Lane Group [s/veh]
Lane Group LOS
Critical Lane Group
blth-Percentile Queue Length [veh]
Blth-Percentile Queue Length [m]

95th-Percentile Queue Length [m]

124
17626

o
41.96

F12.70

d_M, Delay for Movement [s/veh]
Movement LOS

Critical Movement

d_A, Approach Delay [shweh]

d_|, Intersection Delay [s/veh]
Intersection LOS
Intersection ViIC

176.26
F

O

17626
F

o
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F
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F
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F

O
14233
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O
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F
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F F
O O
22381

Ring 1 1 s
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Inference Summary

Scenario

Queue Length (m)

ToWa rds | Towards |
Hinjewadi Chinchwad

Delay
(sec/veh)

V/C Ratio

LOS

A
(120 CL & std.
saturation flow)

B

(120 CL & field
saturation flow

1724 - 9381

597

1.776

C
(180 CL & field
saturation flow)

1239 S 1)

354

1.277




Video Showing BRT Bus Bunching
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Export to Vissim
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Signal Program
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Recommendations

Optical Detector

Lo iy
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¢ Traffic Signal Priority for Buses

Source : publicpolicyforum.org




Recommendations

s*Junction Improvements

Chinchwad

Hinjewadi
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Thank You

Mr. Athul Suresh, Traffic Engineer
asuresh@gtsolns.com

+91 9400657304
www.gtsolns.com

Mr. Pratapsingh Bhonsle, P.E. PTOE
pbhonsle@gtsolns.com
7875977620

www.gtsolns.com
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