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rWhat is a Blackspot?

+ Geurts et al. (2003)
» Ablack spot as a location on the road where the concentration of crashes has exceeded the specified
value of the crashes in a certain duration of time. For example more than 4 fatalities in a year

 Elvik (2007)
a) Numerical definitions based on accident number, accident rate, and accident rate and number;
b) Statistical definitions based on the critical value of accident number, and the critical value of accident
rate,
¢) Model-based definitions based on the Empirical Bayes method and Dispersion value

* MOoRTH (2015)
+ aroad stretch on NH of about 500m in length, in which either five road accidents took place during the
last three years or the ten fatalities took place during the last three years. The
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Why identify blackspots?

* Blackspots are also known as
* Hazardous road locations
* High-risk locations
* Accident-prone locations
* Hotspots
* Road section where accidents are concentrated affects and even
determines the safety level of the entire road to some extent.

* Focusing on eliminating safety hazards in concentrated road sections
is the most effective and economical way to improve the overall

safety of roads.

RIP Centre
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rWhat is Road Safety Audit (RSA)?

* A thorough and detailed examination of a road design from a road

safety perspective.

* As per Austroad: “... a formal examination of a future road or traffic
project or an existing road, in which an independent, qualified
team™* reports on the project’s crash potential and safety

performance...”

* As per IRC:SP 88-2019: “A formal, systematic and detailed
examination of a road by an independent and qualified team of
auditors™® that leads to a report of the potential concerns in the

project.”
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History of RSA

In the late 1980s - Road Safety Engineering (RSE) team in a English County observed number of new roads in the
County’s black spot list

Policy requiring all new road designs to be checked and approved for Safety by the RSE team before construction

This checking process became Road Safety Audit (RSA) and RSE team became the first road safety audit team

RSA team applied black spot investigation skills to eliminate safety concerns at the design stage

First “road safety audit manual” was published by the Institution of Highways and Transportation (IHT) in late 1990 to
guide and encourage this new process

“Road safety audit” came in to use for a th gh and detailed examination of a road design

RIP Centre
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Purpose of RSA

Can help in establishing the
application of safety principles

To ensure that road users
would be exposed to minimal
risks of accidents in both new

roads and existing roads.

in the provision, improvement
and maintenance of roads as a
means of accident prevention.

RIP Centre
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Recognition of human frailty

Acceptance of human error, and

Principles of

RSA Creation of a forgiving environment and

appropriate crash energy management.

Purpose is not to penalize accused

y
- RSA is not

RIP Centre
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* As per SP 088.2019 Manual

a check of compliance with standards.

a substitute for regular design checks.

a crash investigation.

an opportunity to re-design a project which needs to be carried out
separately.

a name for a more detailed site inspection.

a way of assessing or rating a project as good or bad.

Certificate Course on Road Safety Audit for BRO Officers
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A good RSA is accomplished when?

* Focus is on road safety issues only.

* Keep relevant standards and guidelines in mind while remembering
that audit is more than compliance check with standards.

* Consider the needs of all road users (including pedestrians, two/three
wheelers, animal drawn vehicles, depending upon their presence and
proportion in the traffic) in all weather and lighting conditions.

* |t is thorough and comprehensive.

* |t is realistic and practical in findings. But do not rule out options
because of cost - it is the road authority that will decide whether the
investment can be justified.

* Produce audit report promptly<usually-within four weeks of the 9
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r What is an RSA?

Report of

Independent
potential

Systematic Y- 1{=14Y;
concerns in
project

Qualified Detailed

ssesses safety of ALL road users
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- rs . . . .

E (car drivers / ma@sengers / pedestrians / bicyclists / motorcyclists /

8 trucks / bus passengers / 3-wheelers / users of animal drawn

o vehicles)
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RSA
Objectives
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r RSA stages

Stages of road project where RSA can be applied as per IRC:SP 88-2019

Stage 1: Feasibility stage or Preliminary Design Stage

Stage 2: Detailed Design stage

Stage 3: Construction Stage

Stage 4: Pre-opening Stage

Stage 5: Safety Audit of Existing Roads

RIP Centre
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Steps in Road Safety Audit
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Identification of
need

* Road authority

Response on audit
report

* Project manager

Follow up and
implementation

* Project Manager

Preparing team and
team leader

* Project manager of road
authority

Completion meeting

* Project manager and
team leader

Inception

* Information provision
and audit requirements

Audit report
preparation

* Team leader with audit
team

Certificate Course on Road Safety Audit for BRO Officers

Assessment of
drawings and
designs

* Audit team

Inspect site — day
and night

* Audit team

14
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Blackspots Identified
by UP PWD

Formation of
Preparation of audit team
Checklists
| Audit route
————————— selection
l Site Visit for audit

l Summarization of audit
observations
r

Crash and location data
analysis

Findings of road safety issues
location wise

l Recommendations

—_————

Report Preparation

RIP Centre
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Activities to be carried out at an audit location
» Geolocated blackspots

* Recorded observations in checklist

* Captured photographs

RSA
Methodology « Shot video of the conflicting maneuvers

* Measurements of road design elements

» Speed measurement using laser speed gun

RIP Centre
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* Area Type
* Rural
* Urban

* Location Typology

* Midblock
* Intersection

« Settlement or Non-Settlement

* Junction Typology
* Cross Intersection (X)

» T Junction
* Y Junction

14-07-2023

T £ X

T-Junction Cross Roads ¥-Junction

K N1t
AN

Scissors or skewed-cross

-

Types of at grade Junctions

Muiti-leg junction

» Alignment type

» Staggered Junction

* Road Typology

* National Highway (NH)

- CHata l lialkia

A O

* Curve section
* Straight section (non-curve)

Blackspots Typology

| Typology Wise Classification of Blackspots for Inspection

BS Type based on location typology

Major Type

Midblock

Midblock (t

hrough settlement)

Midblock section

Midblock (near settlement)

Staggered junction

Staggered junction (through settlement)

Staggered junction

Staggered junction (near settlement)

T-junction : _
T-junction (through settlement) T-junction
T-junction (near settlement)

'Y-junction

'Y-junction (through settlement) Y-junction

'Y-junction (near settlement)

Intersection

Intersection

(through settlement)

Intersection

Intersection

(near settlement)

Multi-leg junction

Multi-leg junction (through setglﬂemgnpm ‘

Multi-leg junction

multi-lea iu

nction (near settlement)

r
fest trrspectror
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r Distribution of BS Types
12 Distribution of BS Type 11
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Type 1 Type 2 Type 3 Type 4 Type 5 Type 6 Type 7 Type 8 Type 9 Type Type Type Type Type
10 11 18 14 15
BS Type
g BS type 14 and Type 8 are having the BS type 14 is four leg intersection passing through the
6 highest BS type. settlement.
8 BS type 8 is T junction passing through the settlement.
¥ o
21

0 Summary of representative BSs
r contd

Bla:‘l:pot BS Type Junction Type Major road Minor Road
No. No.
Road category Divided/ of Road category | Divided/ of
Undivided lanes Undivided| lanes
1 Type 14 X NH Divided 4 ODR Undivided 2
4 Type 8 T NH Divided 4 ODR Undivided 1
5 Type 13 X MDR Undivided 2 ODR Undivided 2
6 Type 10 Y NH Undivided 2 ODR Undivided 2
10 Type 1 Mid block ODR Undivided 2 NA NA NA
11 Type 13 X ODR Undivided 2 VR Undivided
12 Type 11| Y (Settlement) ODR Undivided 2 VR Undivided
13 Type 6 Staggered SH Undivided 2 MDR,ODR Undivided 2,1
14 Type 7 T SH Undivided 2 MDR Undivided 2
18 Type 3 Mid block ODR Undivided 2 NA NA NA

7/14/2028 Highway Blackspots Inspection 22
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r Summary of representative BSs
Bla::‘l:pot BS Type Junction Type Major road Minor Road
No. No.
Road category | Divided/ of Road category | Divided/ of
Undivided| lanes Undivided| lanes
28 Type 14| X (Settlement) SH Undivided 2 MDR,0DR Undivided 2,2
Staggered
35 Type 14 (Settlement) MDR Undivided 2 VR Undivided 1,1
38 Type 4 Staggered MDR Undivided 2 VR Undivided 1,1
Staggered
47 Type 8 (settlement) NH Divided 4 ODR Divided 2,1
0 Midblock
= 50 Type 2 (Settlement) SH Undivided 2 NA NA NA
6 53 Type 14| X (Settlement) SH Undivided 2 MDR Undivided 2
V)
o
¥ 7/14/2023 Highway Blackspots Inspection 23
23

7. Case Study of Blackspots Inspection

RIP Centre

7/14/2028 Highway Blackspots Inspection
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O Mohiddinpur Sugar Mill Blackspot o9 e , | (Meetuizone)
(BS1) TR ““‘"'""‘"::éa'z'::zw”""'“'"‘““’
- ..' Delhi- Meerut Rd)

(Siwdl Khas Rd)
Predominant Langlse -

RHS - Industrial
LHS - Commercial

Type 14
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r BS 1: Major observations

Major Road observations
¢ Raised median was obstructing the pedestrian crossing.

e Non-standard rumble strip on both approach lanes to the
junctions.

e Non-standard bar markings on both approach lanes of
the junction.

e Edge drop between pavement and soft shoulder.

e Flashing beacon was non-functional.

RIP Centre
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0
rBS 1: Minor Road Observatio

Minor Road observations
* Non- standard rumble strips on minor road

+ Speed limit sign on minor road
» Give way sign was present

+ Paved shoulder with roadside activity

RIP Centre
/
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r BS 1: Minor Road Observatio

Minor Road nhservations
. Non-s Hazardous Situations:

2 !hh T e

1. Pedestrians are facing conflict from oncoming vehicles while crossing the road.

* Speed
2. Passengers of a bus and para transit are facing a risk of getting hit by other vehicles
+ Givew
while boarding and deboarding at the informal stop.

* Paved 3. Therisk to cyclists and pedestrians from fast & wrong side moving vehicles.
4. Obstruction of sight distance due to overloaded sugarcane vehicles specially for cyclists 7
and motorcyclists.

P

RIP Centre
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’Recommendatlons BS1 0 To——

» Change of texture with the help of cut stones.

* Sequential application of interventions such as:
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4 LANE [ pivnE eapea/ NT
MLV .
|
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o Set of bar markings as per the design .. ' g g "“‘éb e B
Ml P

speed
o Rumble strips as per the standard.

* Provide continuous zebra-crossing.

+ Design of bus stop as per the Draft IRC 80 = =7 (
section 4, Figure 1. pew (NW)

*Road marking as per IRC:35-2015.

*Repair the non-functional flashing beacon Option 1:

L;azymﬂr

INDUSTRIAL (SU0AR MILL)

* Provide the median (as shown in the figure) to streamline the traffic.

* Provide 50m gap for u-turn for tractors to access the sugar mill. b

present on the major road. « Change of texture with the help of cut stones for at least 250 m of
(0] o the intersection.
= °Provide lightings. .
E Option 2:
O -Minor Road: Install the rumble strips and speed
0 breaker on the minor road with adequate road
8 signages and markings (as per IRC:99-2018). e U-turn on both sides is proposed at 250m away from intersection
14
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/' BS 4: Major Road observatiol st

e Pedestrian crossing is wrongly placed
before the rumble strips.

e Conflicting movements at the junction.

¢ Raised median is obstructing the
crossing.

e Concrete block is acting as hazard.

g ¢ Edge drop between pavement and soft
G shoulder.
0
o
[
31
0

BS 4 Minor road observations

» Non-standard speed breaker is present
« Stop sign is present.

* Road-side activities are present.
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0 : )
BS 4 Minor road observations
* Non-standard speed breaker is
present
Hazardous Situations:

1. Pedestrians are facing conflict from oncoming vehicles while crossing the road.
2. Passengers of a bus and paratransit transport are facing a risk of getting hit by other vehicles

while boarding and deboarding at the informal stop.

. The risk to cyclists and pedestrians due to fast moving vehicles.
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"'Recommendatlons BS 4

*Change of texture with the help of cut stones.

* Sequential application of interventions such RITHANIPEER (ODR
as: ) PP MEERIT e L (4 vave/pviees) NT
eSet of bar markings as per design Bs-04 [x | rom Swﬂ
speed P ¥ u:;w\
eRumble strips as per standard. ; [oen BT etnam
TELHI (NH, m D)
< M_sgv;( )

*Pedestrian crossing for the zones passing

through the settlement. pi-sor @
[z

U=
<t

Bus LAY-EYTE

*Design of bus stop as per the Draft IRC 80

section 4, Figure 1 for rural four lane highway S
intersection. ——
«Increase the lumen intensity for the nighttime ) K L2 [:e
visibility at the intersection. \ 3 ;

Bus LAYBYE

(1) R S - —— Bl
E *May install flashing beacon on the majorroad @& g"‘% Nl A B <« e
(0) . . o @mwrm/ummiﬂﬂ
0 *Minor Road: May install the combination of
Rumble strips and speed breaker on the minor
‘8 road with road signages.
14
34

17



14-07-2023

(far from seftiement)
Road Category -
(Meerut- Parikshitgarh Rd)
rd Rd)

orlai Puliya Blackspot (BS 5) =N

(Mawana Khur

Predominant Landuse -
o

& jgney ¥ ; ey i
,L‘ i’ - 2 RHS - Agriculfural
- ey R ¥ b 2 i 4 UHS - Agricultural
H ’ A
* ; “
b Ty

s 2 LWWE/UNDIVIDE D NT
Type 13/ Rural *‘;’;‘—;“"ﬂ [Chguenmure s g
Intersection —
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- 8 (L
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or BS 5: Major Road observations

» No speed reduction measures.

Bar markings (1 set on each side) present on both
side of the intersection.

No warning/informatory sign to users on main road
regarding intersection ahead.

Earthen shoulder is not well mai

No lighting facility for nighttime. &=

RIP Centre
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r BS 5 Minor roads observations

* Rumble strip was not present.
* No other measures were present.
* New overlay layer was done.

B

» Masking of signages

RIP Centre
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* Rumble strip is not present.
Hazardous Situations:

1. Pedestrians are facing conflict from oncoming vehicles while crossing the road.

* 2. The risk to cyclists and pedestrians due to fast moving vehicles.

3. Risk of the crash due to conflicting traffic maneuver at the intersection.
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r Recommendations BS 5
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O Mawana Khurd Basuhuma Bypass Blackspot
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*Change of texture with the help of cut stones.

*Sequential application of interventions such
as:
oSet of bar markings as per design speed
eRumble strips as per standard.

eInstall red road studs (per IRC:35-2015).
*Design of kerb side bus stop as per the Draft
IRC 80 section 5, clause 5.6 and figure 5 for

rural two-lane highway.

eInstall flashing beacon on the major road to
warn the driver.

*Provide lighting at the intersection for the

nighttime traffic.

*Minor Road: Install the combination of rumble
strips and speed breaker with road signages.

(BS 6)
Type 10

2 LAWY "
Mm | | Ummvu/)lD . ng,‘
?/\(«?VI | S
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" SHOWDER /2mM),

ALRIWLTURE

PoINT: 06
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Junclion Type-
Y- Intersection (near seftiement)
Road Category -
(Meervi City - Mgerut Pouri Rd)
(Haslindpur ¥d).
use

&
oy LA

SUANE [UNDIVIDED

RESIDENTIAL :
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r BS 6: Major Road observations

e Crash cushion not present at conflicting section.

e Merging as well as diverging section having
conflicting movements.

e No measures to reduce speed on the approach side
of the junction for traffic coming from Meerut.

o No formal bus stop facility was available.

RIP Centre
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or BS 6: Major Road observations

¢ Roadside hazards such as poles, trees are
present.

e 30 kmph speed limit sign was present.

o Give way sign wrongly placement on major
road.

¢ No lightings for nighttime.

e No measures on minor road.

RIP Centre
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BS 6: Major Road observations kel

e Roadside hazards such as poles, trees m
Hazardous Situations

1. Passengers of a bus and para transit transport are facing the risk of getting hit by
other vehicles while boarding and deboarding at an informal stop.

2. Pedestrians are facing conflict from oncoming vehicles while crossing the road.

3. The risk to cyclists and pedestrians due to fast moving vehicles.
4. Risk of the crash due to conflicting traffic maneuver at the junction.
5. Wrong side movements near the junction is causing conflict.

No measures on minor road.

RIP Centre
'O
[ ]

¢ No lightings for nighttime.

I
w

c>rRecommendations BS 6

sImprove traffic management to reduce possible i it g
conflicts by redesigning the junction. 4 | ¥ Unolsen) manev AP A \geer pARI

*Close the road Mawana road approaching the Y
junction from Mawana town direction.
*Change of texture with the help of cut stones.
*Sequential application of interventions such as:
eSet of bar markings as per design speed
eRumble strips as per standard.
traffic.

*Design of bus stop as per the Draft IRC 80 section 4. o ;

*Minor Road: install the combination of rumble strips
and speed breaker with road signages.

RIP Centre
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Gayatri College to Kalindi College Blackspa Wk fr e
(BS 10) oy 8

¢

Type 01

(2 wz/unmwm)

FARM
SHovLoER.
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Case Study of Blackspots Inspection in Hill Roads
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Chandwan

Chandwan Blackspot

~
Google Earthil ¥
Available masures:
4-Lane divided
e Signages
e Road Markings
e Lighting
g Not Available Measures: | [SSENSEES
% e Grade separator
©) |® Bypass
8 (e Rumble strips
¥ e Crash barriers umnmbmc:ld hl:;‘lletm P:‘lw:\ded ﬁﬁfa”:n'ﬂﬂf r::p mm.l::\g“ﬂcgw:dem
pe ign pro way pri

I
~

[Gurha Mor

Wiite 3 descrigton for your map

Hotel Ishant and Restaurant?
ESSUELECTRICAL
Pranshul Medicats (Chemist & Druggist)

7/14/2023
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Kootah Morh Blackspot

0
r Kootah Morh

1661

TBM provided on Major road Rumble strips provided on Stop sign & Pedestrian
(NH-44) minor road crossing provided on service
road

@ Not Available Measures:
-
| Availabl
8 e Bypass
o ¢ Rumble strips
Y Crash barriers 9
49

0 Rajbagh Blackspot

Legend
3244252758, 75 39822163
Feature 1

Feature 2

IRON HOUSE GYM
Rest Paint Hotel Cum

Wrte a description for your map.

“~ \
- ' N
220 SN A

©o0o00

No junction markings and no

Speed hump and stop sign
OHMIRenedli:l: ::lm on traffic provided on minor road Give way sign provided

Ch. 37+300, to 37+800 Not Available Measures:

e Grade separator

e Bypass
e 4-Lane divided « Rumble strips

e Signages Crash barriers 0

Available measures:

25
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0 swanka Morh

r Ch. 80+600 to Ch. 80+900

Swanka Morh

\Write @ descriggion for your map.

Fhshlngpmawu Pedastih ar - "::rwfmv?:rmn
0 Xy 1 + Available measures: Not Available Measures:
% ‘bbgleEarth‘-.‘ " 5 ) 43 . N e 4-Lane divided e Grade separator
0 o e Signages e Bypass
o e Road Markings e Rumble strips
¥ e Lighting Crash barriers 51

Assar Morh Blackspot

Speed limit sign and cautionary No:!‘e sz nsi pa.vem“ent Damaged crash barrier on
sign provided - r(Curve) curved portion

+ Available measures: e Crash Barriers

o Road markings : gfézlsrtu:ilran

e Road signs Not Available Measures:

* Road studs e Widening of curve o2

26
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Khellani pump Blackspot

Ch. KM 42+000

0
rKheIIani Pump

Khellani Pump
Write 3 description for your map

Breast wall provided. No Speed limit, Cautionary sign,
Crash barrier provided
(Overlapping is not as per IRC) pavement markitnqs were Breast m;:cmsh barrier
Available measures: Not Available Measures:
e Breast wall Road markings

e Crash barriers
e Road studs
e Road signs

| Retaining wall, Breast wall and

crash barrier provided Curve widening done Crash barrier provided.
Available measures:
& + Road markings « Crash Barriers
* Road signs + Retaining wall
* Road studs « Breast wall

27
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