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Vulnerable Road Users

Who are Vulnerable Road Users ? N & e ®R 2 32 2
| | LB XREe 4R
WHO in 2013 considered VRUs to be

“pedestrians, cyclists, and motorcyclists” o ¢ 0 RN .8
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What makes them VRUs ? i b g
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» They are susceptible to road accidents. %J%%%&%%%f%
iz, ’

: o GOOR o
» They are don’t have a protective shell. ;/7/ 7

» They are having less infrastructure.

7// /////{"
o
L %
© 3M 2022. Al Rights Reserved. 3M Source: https://www.transport.gov.scot/publication/mobility-and-access-committee-
for-scotland-annual-report-2021-2022/responding-to-the-climate-emergency/



Crash Statistics

Road Fatality Data from 2016 to 2019

40
35
W 2016
30
75 m 2017
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¥ mmmis REEE u N l = mmmb
Pedestrians Bicycle Two-wheelers . Auto-Rickshaws Car, Taxis, Vans Trucks//Lorries Buses Other Motor Other (animals
& LMVs Vehicles drawn vehicle,
(including e- ' cycle rickshaws,
rickshaw) hand carts and
other persons)
© 3M 2022. All Rights Reserved. 3M Source: Road Accidents in India — 2016 to 2019, Ministry of Road Transport and ,

Highways, Government of India.



Death and injury percentages

D 30 ’@‘k’?x g 10% é% 15% L’J 759
(D) 40 @‘k’é{ @32 (L26% ) 42x
(P 50 ’@‘“z,,x @sox (& 3% ) 17%
P60 % B osx ® 2

Survivability rates vary significantly based on a number of factors and scenarios. AT takes a preventative approach with respect to the survivability of our most
vulnerable road users. Data taken from Research Report AP-R560-18 published in March 2018 by Austroads - the Association of Australian and New Zealand Road
Transport and Traffic Authorities.

© 3M 2022. All Rights Reserved. 3M Confidential. m 5



Pedestrian Safety

-« Wide crossing distance

Average Pedestrian walking speed = 0.98 m/s
Approach arm width =14 m
Start-up time (Initial Reaction time) = 3 sec
¢ Amber time = 2 sec

“J8 Total phase time for pedestrian required =
WSk (14/0.98) + 3 + 2 = 20 sec (approximately)

=2 971854° N, 77.593
Bengaluru Existing time pedestrian green time = 5 sec

28/03/2022 07:47
12.972022° N, 77.594240° E
Bengaluru Urban

© 3M 2022. All Rights Reserved. m 6




Pedestrlan Safet

e |
No Refuge Island / Safe Waiting Space

~mmmlh =il

Jan 27, 2020 6:1 :1
Parking on Pedestrian Pathway

© 3M 2022. All Rights Reserved.

No pedestrlan S|gnals. No beepers to
guide the visually challenged.

No ramp to access the bus stop / footpath

7



Pedestrlan Safety

Obstruction in seamless movement of Boarding and Alighting on main carriageway
pedestrlans

R a
>

No proper signs and
marking indicating
| crossing

WAY KHAND | Amrapali Green Mat

© 3M 2022. All Rights Reserved.



Case Study - 6-arm Intersection ,
- ~_Pedestrian Travel Path at the

2\ signalize;d intersections

© 3M 2022. All Rights Reserved.



Case Study - 6-arm Intersection

/7,
: N ‘u
\ “Delineator i//

“Pedestrian mvmg with R
%, ~Channelizing Island
Bollards

~Ref uge Island

© 3M 2022. All Rights Reserved.




Source : https://www.constrofacilitator.com/indian-pedestrian-
infrastructure-and-probable-mitigation-measures/,

f Dedicated
= crossing

Seamless
crossing facility

| W7be-pedethian-friendly-ogf

© 3M 2022. All Rights Reserved. 3M 1


https://www.tribuneindia.com/news/archive/haryana/karnal-roads-to-be-pedestrian-friendly-593830
https://www.constrofacilitator.com/indian-pedestrian-infrastructure-and-probable-mitigation-measures/

School Zone Safety

SCHOOL ZONE

Your Speed

8

12

© 3M 2022. All Rights Reserved.



School Zone Safety

School Zone Ahead signs, median opening and
speed limit signs are present on the median.

Due to vegetation, orientation of signs and non-
retro-reflective property these signs are not
communicating clear message to road users.

Scope for traffic signs are identified.

© 3M 2022. All Rights Reserved.

= Wide road where little road = Road studs are present
marking or road safety at few places.
furniture are provided.

= Presence of speed
hump.

3M s



School Zone Safety — Design Principle

Pedestrian Crosing Guard Rail Continuous Footpath

cee

\
\
\
ﬁ

ceesssscenns

: Proximal Zone . Transition Zone

Pick and Drop Table-top crossing

Cycle parking and seating

3M 2022. All Ri?‘:\ts Reserved. m

© 14
IRC SP 32 : School Zone Manual (Draft)
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. Playground and School Gates
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e A. School Entry and Exit Gates

% > >
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H. Public Transport Facilities

k Up Zones /{

© 3M 2022. All Rights Reserved. w
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Examples of 3M School Zone program from India

N e——

\_- J'v.‘ . A3
To bring the students vision of a safe school zone to life,
using 3M Science

Recte |y ‘i g .-' (1
..:_ : . . ’,'.‘ ‘ ‘ 'l \r
. | “: m

BEFORE N e AFTER
Source: 3M Young Change Agent for Road Safety Program — CSR Initiative for School Zone Safety, 2019.
© 3M 2022. All Rights Reserved.




School Zone Safety — Case Study

e 4
- LN N

School Access Zone
= School Proximal Zone

L&
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x \gf Ty ’ 0 TRl et S - Stretch under the flyoveris
¥t COVEIRTNent T . : .
R N e X & . considered:as School Proximal
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X_The road in front of the school
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Raised Pedestrian
Crossing at Mid-Block
Junction near the bus bay
with uneven road surface.
Clause 3.1.4 and Fig.3.6
of IRC 99:2018.

Bus Stop with Information
boards on Bus Timings,
Number and Destination

=
Bandra west Bus stop

@ Pedestrian Guard Rails

Pedestrian Guard rails to be
provided near the school access
Zone.

@  Dedicated Autorickshaw
Parking — On Shoulder Side
adjacent to temple on MCW.

 Auto-rickshaw parking shall not be
allowed on dedicated bicycle path.

Dedicated Hawker and Vendor Zone

 Should be kept separate from
pedestrian path.

 Dedicated spot shall be allocated.
Should not cause hinder to vehicular
movements

To avoid use of footpath by
Hawkers and vendors and
provide seamless pedestrian
walkway to the children.

18




Traffic Sign Plan

4\

SCHOOL ZONE
300 m

4\

SCHOOL AHEAD

School Zone and Speed
Limit Sign in Yellow
Backing board.
Proposed at the start of
the School Access Zone.

s ™,
I hY
{ |
|

Restrictiorﬁi_E{h'ds.
Proposed after the School
Zone Proximal Area

39

School Ahead and Speed Limit
Sign in single Yellow Backing
board.

Proposed at the start of the
School Proximal Zone.

®

No Parking Sign.
Proposed adjacent to the
bicycle dedicated lane to
provide regulatory
information of parking

4 .

7

Graphical Pavement

: » .
| = | : | : |
C e | | 1 | -
prohibition to the ! | : | : l . Marking for NMT.
autorickshaws. Stop Sign | : I | a k I | o
. | 1 chool Name !
Proposed on the minor roads before : : S : oy | : : . : é LOOK 9
entry to Main Cal’l’iageway. : : 1 : PICK UP AND DROP 1 : 1 ..
po : | Speed Breaker i Pedestrian erssing : i i BL;S Stop : i PEDESTRIAN ¥3
' Dedicated ' Informatory Sign 1 Informatory Sign. | . Informatory : R
. . ! Auto-rickshaw Proposed on the | Proposed on the ! o : Board ! w o
P_edestrlan Crossing | Parking ' mid-block Speed . Mid-block : ) ,  proposed at - | 7\ t \
Sign. Proposed on the pccessible : ' Breaker. Traffic ' Pedestrian . Pick Up anq ' the busstops F_lnger type A (N .:
Main Carriageway. Boarding | | Calmi ' ' Crossing Facility. : Drop Off Sign. | \where the | sign A\ Pedestrian j
| : ' Ma e : « Proposedon | pysesare « Proposedon | GSP
I Measure. I ; \ , -
i ibili ! I ! . thededicated ! (gesignatedto  theapproach !
Universal Accessibility ! | : i Pick Up and : stop, " armio the : Recommend on
! : | ' ' Drop Off : i school zone | NMT lanes /
1 1 - | 1 . X I
© 3M 2022. All Rights Reseryed. : : 3M  facility, | + With school | facilities 4
' | 1 | . '
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School E_ntry}and Exit Gate jog
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Junction Treatment




We hope to transform school zones with innovative 3M solutions

Source: 3M Young Change Agent for Road Safety Program — CSR Initiative for School Zone Safety, 2019.

© 3M 2022. All Rights Reserved. w




Bicycle Safety

Cycle track is encroached for Autorickshaw Parking

© 3M 2022. All Rights Reserved. 3M 23



Bicycle Safety

Jan 27,2020 16:32:35
Sector 62

Noida

Ghaziabad

Uttar Pradesh
Altitude:182.2m

g Nodd Speed:2.7km/h

Jaipuria Institute of

Lack of maintenance of bollards

© 3M 2022. All Rights Reserved.

Wan 27, 2020 16:55:48
Unnamed Road

Sector 62
Noida

% Ghaziabad
\%ﬂnar esh
1

e

Google

Parking and motorized

24



Bicycle Safety

Jan 27,2020 18:17:43

Oshy Marg
Sector 62
Noida

Gautam Buddh Nagar
Uttar Pradesh
o e ] Altitude:175.5m

Qoge > = i Speed:0.0km/h

Jan 27,2020 18:19:49

Vishwas Marg
Sector 62

Noida

Gautam Buddh Nagar

Uttar Pradesh
Altitude:172.0m

Speed:0.0km/h

Absence of Street Light and Parkmg Prowded on Cycle Track during night

© 3M 2022. All Rights Reserved.
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Bicycle Safety

Source: https://www.smartcitiesworld.net/news/news/manchesters-cyclops-junction-reaches-major-

milestone-5383 3M
© 3M 2022. All Rights Reserved. 26



IS 10613-2014 Standard- Clause 4.15
Application on Bicycle

Product Details White Front White Lamp Yellow Front Yellow Seat Stay

Stem Bracket Fork
Piece Size (mm) 15x50 36x27 15x90 15x90 15x75
No. of Pieces in 1 Kit 2 3 2 2 2

Front Viewing

© 3M 2022. All Rights Reserved.

Side Viewing

Rear Viewing

27




Bicycle Safety

© 3M 2022. All Rights Reserved. m 28



Motor-Cycle Safety

urce:httpﬁ:/i/fxuvveyqriwlgb
india-snegz€s-eg=mag-pro/ Gidlhtions-com

29

©3M2022.All L

13729/photo/3



Motor-Cycle Safety — Traffic Management
T solton | Cost | Effectivoness

Motor Cycle Lanes Medium 25-40%
One Way Network Medium 25-40%
Speed Management and Medium to High 25-40%
Traffic Calming
Intersection - Signalize Medium 25-40%
Intersection — Grade High 25-40%
Separation
Intersection - Delineation Low 10-25%
Delineation Low 10-25%

Source : https://toolkit.irap.org/road-users/motorcyclists/

© 3M 2022. All Rights Reserved. m 30



Motor-Cycle Safety — Reflective Solution

© 3M 2022. All Rights Reserved. w 31



Tractor Application- with and without Retro Reflective tapes
CSR activity & Initiative by Police and Transport Department

Day View without Retro Night View without Retro Day view With Retro Night View with Retro
Reflective tape Reflective tape Reflective Tape Reflective tape

© 3M 2022. All Rights Reserved. 32



Other Safety Measures

© 3M 2022. All Rights Reserved.




Thank you

For more details, please contact your 3M Sales representative or drop an email to
transportation_safety.in@mmm.com.

3M India Ltd.

48-51, Phase 1, Electronics City

Hosur Road, Bangalore - 560100 | Karnataka | India

Office: +91 80 45543000

Website: https://www.3mindia.in/3M/en_IN/road-safety-in/

Note: Business owners are responsible for adapting these suggested guidelines as appropriate for their work environment and in
accordance with the latest guidance from applicable local and national public health authorities.

Warranty, Limited Remedy, and Disclaimer: Many factors beyond 3M’s control and uniquely within user’s knowledge and control can affect the use and performance of a 3M product in a particular application User is solely responsible for
evaluating the 3M product and determining whether it is fit for a particular purpose and suitable for user’s method of application. Unless an additional warranty is specifically stated on the applicable 3M product packaging or product literature,
3M warrants that each 3M product meets the applicable 3M product specification at the time 3M ships the product. 3M MAKES NO OTHER WARRANTIES OR CONDITIONS, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO,
ANY IMPLIED WARRANTY OR CONDITION OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR ANY IMPLIED WARRANTY OR CONDITION ARISING OUT OF A COURSE OF DEALING, CUSTOM OR USAGE OF
TRADE. If the 3M product does not conform to this warranty, then the sole and exclusive remedy is, at 3M’s option, replacement of the 3M product or refund of the purchase price. Limitation of Liability: Except where prohibited by law, 3M
will not be liable for any loss or damage arising from the 3M product, whether direct, indirect, special, incidental or consequential, regardless of the legal theory asserted, including warranty, contract, negligence or strict liability.

Copyright © 2022 3M. All rights reserved.



