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Background



What are intersections?

The intersection Is the area where two or more roads meet each
other. Intersections facilitate change in the direction of
movement of vehicle and people. Direction of movement of
multiple travel modes or multiple vehicles from the same travel
mode can intersect resulting in conflicts. These conflicts need to
be through planning to achieve a safe junction environment




What is an accident blackspot

ABlackspot is a road section ®0-500m lengththat has an
abnormally high number of road crashes showing a pattern of road
crash types due to some underlying local risk factors.

AVolume of traffic in most of the NHs/SHs are substantially high and
hence the crash frequency and fatalities are hige;above classes
of highways (including expressways) continue to account for the 55
60% of the overall crashes and deaths in the last decade

Most black spots are found at or near intersections.
Therefore, careful design of intersections Is a critical
requirement to ensure a safe road environment



Intersection Planning Principles



Key Principles of Safe System Approach (SS;

APrinciple 1 : Recognition of human frailty
APrinciple 2 : Acceptance of human error

APrinciple 3 : Creation of a Forgiving environment and
appropriate crash energy management.

Thus, design of roads play an important role in road safety
andimproved geometric desigiof road infrastructure
could in turn improve road safety.




Proven Measures to enhance road safety

ASpeed control

AContainment

AProtection from road side hazards
Alnformation through markings, signage
ATraffic Management



Difference between urban and
rural junction environment



Difference and similarities between urban
and rural junction environment

Rural Urban

Alntersectin carria%'?ways with no Alntersecting carriageways with

se?regate footpath or cycle track, segregated footpath onall roads
but a shoulder and cycle tracks on urban roads

AActivities around junction include, ~ CYcle lanes on distributor/ collector

IPT informal bus stops and vendorsAfiqst_ Cetons i oude (BT
- ctivities at junctions include IPT,
ALow volume high speed observed "/ eTVIIES &t stops and vendors

AMissing ightng AHigh volume and moderate speeds
AJdunctions are unsignalized observed

ATraffic calming is avoided on NH  ALighting at junctions
AMajor junctions are signalized
ATraffic calming on minor junctions



Type of Intersections



Major and mlnor Intersections

A Major Junctions ‘TR T ) P Major Junction

A Signalized Crossimg 28 Ve S ‘ o All turns, High Volume evein
provide storage e cross roads
bays/refuge at int. Designg

A Roudabouts; ASignalized Intersection

pr(%xide'tﬁeriphgral ASignalized pedestrian crossing
path with raise

crossings

A Unsignalized
Crossings, provide

Moderate Junction
All turns, Low Volumen cross
roads

traffic calming, safe ° Design
raised crossings Aviodern roundaboutswith 2
A Minor phase signal
Junctions/property fSignalized pedestrian crossing
entrance on corridor, raised crossing on

A Provide raised side roads

crossings, at 2
footpath and cycle _ 8
track level (or .
common at footpath &
level)

Minor Junction

Only left turns, low volume
Designg

ARaised crossing desigRight
of way, pedestrians and cyclist:




Intersections Typologies
1. Road Typology (Rural)

4 Y

T-Junction Cross Roads Y-Junction

ANational Highway (NH) | |

A State Highway (SH)

AMajor District Road (MDR) s raevaranee Besmmiiimeiion | Sacomedieson
A Other District Road (ODR)

AVillage Road (VR) \ N \/

2. Road Typologies (Urban) L

AArterial (68 lane divided), Speed = 5u .
km/h Types of at grade Junctions

Staggered and skewed junction Multi-leg junction

ASub arterial (4 6 lane divided), sper  Jjunction categories

=30km/h o Cross Intersection (X)
A Collector/distributor (4 lane divided T Junction

speed = 30 km/h Y Junction

AAccess/Loca (1-2 lane undivided), _
speed = 15 km/h I\S/Itjl?ig-glirged Junction



Safe intersection design elements

Major Junctions

/7 - T T >

[ What we will cover ‘I
AGeometric design \ ASign_aIize_d intersection
ATraffic calming + surface treatme A Unsignalized intersection

ASignages
A 9nag . A 2 lane roundabouts
P.ave.ment mar |.ng A Single lane roundabouts
i ALighting and drainage , A Mini roundabouts



Intersection design approach



Step by step method of planning the
Intersection

AStep 1c Record activities in the vicinity of the intersection through
observationg; include vendors, parking, bus/IPT stops, etc.

AStep 2¢ Record the type of intersecting roads, and the typology of the
junction (X, T, Y, etc.)

AStep 3¢ Establish the design speed (IRE7SRuggests 60% of approach
speedc approach design speed should be approach posted speed)

AStep 4¢ Data collection including total station surveys, traffic counts, etc.

AStep 5¢ Assess the relevant intersection solution based on the intersecting
road type, context, grade, traffic volume of junction, etc.

AStep 6¢ Finalize the geometric designs and layout plans of the intersection

AStep 7¢ Detail the intersection, determine location adésginf signage,
pavement marking, traffic calming, light poles, signal poles, etc.




At grade vehicular junctiormsroundabout or
Intersections

Roundabouts Intersections

Pros

1 Reduce the number of conflicts to eight as again§ignalized intersections can handle high traffic volur
32 in unsignalized intersections. This can be achieved by accommodating wider

1 Ensures safety through speed reduction by desigrarriageway with more number of lanes.
This is particularly useful at late night hours when
speeds are high and compliance of signals and
traffic rules is low.
1 Minimal or no delays for all road users including
cyclists.
Cons
Roundabouts ar@aot very effective for more than two 1 Four times the number of conflicts than the roundabout.
circulatory lanes They have capacity limitations and 1 Safety is ensured by eliminating conflicts through

may not be able to handle very high volume of traffi  Signalizatiorc high dependence on enforcement.
1 Higher delays for all road users including cyclists.



Why Roundabouts

How is a ROTARY Different from a Roundabout?
NHRP Report 572, Roundabouts in the United States, ‘Wm B R 7 e e dow s et e l !
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A "Althoughtraffic circleshave been used in the United
States since 1905, their use Haeen limited since the
1950s because many were found to work neither
efficiently nor safely.
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A The moderrroundaboutwas developed in the United » ‘ b
Kingdom in the 1960s to addrewese problems. s T
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A Two key characteristics of the modewwundaboutare

A (1) entering traffidhat yields to circulating traffic
and

A (2) geometric constraints that slow entering
vehicles.

A Many studies have shown that modemmundaboutsare
safe and effective, and they are now widely used
internationally"”.



Urban Intersections



Intersection classification and selections

Arterial Distributor Access Stree!
Roads Roads

Arterial 1 2 4
Roads

Distributor 2 3 5
Roads

Access 4 5 6
Streets

Arterial roads have higher speeds and flow than
access streets. Therefore grading from 1 to 6
represents expected severity and frequency of
conflicts¢ 1 being highest and 6 being lowest

Arterial Roads Distributor Access Streets
Roads
Arterial [1. Roundabouts 1. Roundabouts (1. Traffic calmed
Roads |2 Signalized 2. Signalized crossing
Crossings Crossings
3. Grade separated
crossing for motor
vehicles (not
preferred in urban
areas)
Distribu (1. Roundabouts 1. Roundabouts (1. Roundabout
tor 2. Signalized 2. Signalized 2. Unsignalized/
Roads Crossings crossing Traffic Calmed
Crossing
Access |1. Traffic calmed 1. Roundabout |1. Unsignalized/
Streets crossing 2. Unsignalized/ Traffic Calmed

Traffic Calmed
Crossing

Crossing
2. Mini
Roundabouts




Arterial to arterial junction (signalized)

Junction Type : Arterial to Arterial
(Signalised Junction,
free left turning)

A Left turns at
junctions

Bicycle lane———

A Cycle tracks .
at junctions

A Cycle ©
crossing
type at
junctions

o

Raised

Storage crossing

Free left turn

Delays

o o e

Conflicts

-

. arterial road ( 24m to 60m)

[® 2V

: length of cycle lane leading upto cycle track (minimum 30m)

Junction Type : Arterial to Arterial
(Signalised Junction,
free left turning)

-/
[
£ c =
D
Jb b 1
1T L Il
— i D
I

-

Raised crossing Cycle box

[T

Bicycle lane

a : arterial road ( 24m to 60m)

b : offset for cycle track start from junction ( minimum 30m)

c : distance for entry/exit on side roads from junction (minimum 60m)



Segregated left turning lanes at junctions

Advantages Disadvantages

Traffic calming and signalizatioh segregated left turniniSegregated left turning lanestroduce at least two more
lane makes it @ontrolled(and not signal free) left turn stages for crossing cyclists and pedestrjanaking the
which allowssafe gaps for pedestrians and cyclists crossing more complex and adding to their dejarsd
Cross adversely effecting their directness (in time and distan

Staged crossing ensures that smaller road widths or Segregated left turn lanes with naroordinated signals
distances require to be crossed at a given timaking it can result in conflicts between straight moving and lefi
safer for cyclists and pedestrians and also allowing a turning motorized traffic (on far side of the junction),
smaller and more efficient crossing phase in the signaresulting in reduced efficiency of signal plan.

Segregated left turn lanes with signalaalination for  Segregated left turn lanes with coordinated signals
cyclists, can reduce delays for straight moving cyclists (between left turning and intersection signal, i.e. straig
they can be allowed to mode unobstructed with straigland left move together in one phase), does not
motorized traffic even if they arrive in the middle of thesignificantly benefit motorized vehicles and may be
green phase. counterproductive at junctions where left turning traffic
volume is high. Such @wrdination of signals also denies
the cyclists, who approach the junction during the gre
phase, to move straight along with vehicular traffic.



Un-segregated left turning lanes at intersections

Advantages Disadvantages

Left turning phase is not signal free allowing cyclists and pedesSuch designs are generally accompanied by provision of al

to make a safe crossing and turning at junction during designateextra left turning lane or left turning pocket on the near side

phases the junction. This increase the crossing distance for pedest
requiring longer pedestrian phase time.

Controlled left turns ensure that conflicts between straight and (Where very high left turning traffic is expected (higher than
turning vehicles can be avoided during specific phases ensurin(30%), provision of a nesegregated and signalized left turn
higher efficiency and throughput during the straight phase. may contribute to some delays for vehicular traffic.

Non-segregated left turning lanes reduce crossing delays for cycAt junction where very high left turning traffic is expected, it
and pedestrians, as segregated left turns require staged and thimay not be possible to separate left turning phase from

more number of crossings (separately across left turning lane a straight phase on a traffic arm. Here cyclists arriving in the
other traffic lanes) leading to accumulation of wait time at each middle of the green phase may not be able to move with th
crossing red light. motorized traffic for fear of conflicts with left turning vehicle:

At junctions where left turning traffic percentage is expected to

significantly minor, a left turning pocket may allow introduction ¢
left turning phase, independent of straight traffic on a traffic arm
This allows cyclists arriving in the middle of a vehicular green pl
to safely move straight across the junction with motorized traffic



Planning Segregated cycle tracks at intersections
(arterial roads)

Advantages Disadvantages
Cyclists moving straight at an intersection.

Segregate NMV tracks leading up to the stop line of the Segregated left turning motorized vehicular lanes cannc
junction allow the cyclists to move ahead of the vehicul be provided without reducing directness for straight
gueue and access a storage area generally located ahemoving cyclists. In which case they would need to turn
of the vehicular stop line. This helps in reducing their with motorized traffic and then cross at a safe distance
delays and increasing their directness considerably. = come back to the intersection.

Cyclists Turning Left at an Intersection.

Segregated NMV tracks extending up to the junction all
them to bypass long MV queues and related delays.

Cyclists Turning right at an intersection.

In combination with a Bicycle holding area it allows cyc This only works well if there is not too much head on
to position themselves to make a right turn ahead of thevehicular traffic.
vehicular traffic



Bicyclists crossing design at signalized intersections

Bicyclists crossing along with oBicyclists crossing along with oBicyclists crossing independent

as vehicular traffic as pedestrian traffic of vehicular and/or pedestrian
traffic (separate signal phase)
A Direct route across the A Usually very uncomfortable A Intersection design can
Intersection; and indirect; contribute to clearer positior

AR At busy intersections with A Inducing conflicts between  Of cyclists;
high speeds potentially very  cyclists and pedestrians; A Conflict points can be

dangerous. A Denial of vehicular indentified and thus conflicts
characteristics of cycling. can be managed;
A This solution is often choserA Usually these intersections
by lack of other feasible will be more complicated an

options. more spacious.



Arterial to distributary junction (signalized)

Junction Type : Arterial to Distributory
(Signalised Junction,
free left turning)

Bicycle lan

Junction Type : Arterial to Distributory
(Signalised Junction,
no free left turning)

/

Bicycle lane

Footpath )0
er‘yr‘ e Trac ]

g~

i v
0 C ¥
] D < [
© ] D c ¥
¥ = f i
b, 0 C
0 /
Cycle bo
Raised
crossing
Free left turn
—PB
b a : arterial road ( 24m to 60m)

a : arterial road ( 24m to 60m) —
b : distributory road (12m to 30m )
c : offset for cycle track start from junction ( minimum 30m)

b : distributory roads ( 12m to 30m)
c : offset for cycle track start from junction ( minimum 30m)



Distributary to distributary (signalized)

Junction Type : Distributory to Distributory
(Signalised Junction, no free left turning)

a

—tootpath
Bicycle lane

IA_J U &\H

] = [ | [
e

Cycle box 1 3

a : distributory road ( 12m to 30m)
b : junction width ( minimum 40m)




Distributary to Access

Junction Type : Distributory to Access

Junction Type : Distributory to Access
(Non - Signalised Junction)

(Non - Signalised Raised Junction)
. a ’

A A

Bicycle lane

Mini roundabout
Overrunnable, curved with

max height of +150, in rough
texture /I
ol
Raised crossing

7

Bicycle lane

g __Foofpath——
o
C
//
/ —
y Mini roundabout el [ ,
Raised intersection / Overrunnable, curved with
1 I max height of +150, in rough

texture

a : distributory road (12m to 30m) o
b : access road (6m to 15m) a : distributory road (12m to 30m) o
¢ : raised junction crossing . o L

c : raised crossing on every arm after turning

s




Access to access junction

Junction Type : Access to Access Junction Type : Access to Access
(Non - Signalised Raised Junction) (Non - Signalised Junction
a with raised crossings)
f——
—a

Mini roundabout
Overrunnable, curved with
max height of +150, in rough
texture

F00LPAalll

Raised crossing— QTL .

Footpath
@

7 ‘“I

Raised intersection Mini roundabout _
Overrunnable, curved with
max height of +150, in rough
texture Q0
a : access road (6m to 15m) a : access road (6m to 15m)
b : raised junction crossing b : raised crossing
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WARNING SIGN FOR PEDESTRIAN
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BALAJI HOUSE SHOPPING

WARNING SIGN FOR RUMBLE STRIP
(According to IRC-67 Page no. 84, Figure no. 15.50)

i RUMBLE STRIP
{According to IRC-99 Page no. 32, FIG.3.15)

WARNING SIGN FOR PEDESTRIAN
(& ingto IRC-67 Page no. 22, TABLE 11.2)
Note: 45M Distance from junction

KERB RAMP
(According to IRC-103 Page no. 24, Fig.no. 22) \

CHEVRON MARKINGC
{According to IRC-35-2015 )

RAISED CROSSING#

BOLLARDS

(According to IRC-103 Page no. 48, Figﬂw ZEBRA CROSSING

(According to IRC-35 Page n

DELINEATOR
(According to IRC-79-2019)

Proposed



Roundabouts Arterial to arterial

Inscribed | Minimum Central Island SURCHOTTYpe: LAINE 16 AT
Circle Circulatory |Diameter el W'fh HEE 8 t:"")
Diameter | Lane Width* TR
25.4m | | Free left turning lane
gégm Tighter entry radius | | with raised crossing
.om 10-20m
L BT ’ l‘ ~ Smaller exiting
o} Xiti
g;-gm deflection
.6m
Inscribed circle dia. To be equivalent or more than Footpath~
the total carriageway width of the wider arm == f’f
A NMV lanes '

A Inscribed circle

A Central Island

A Circulatory roadway Gentler exit radiug
30-50m

Greater entry
deflection

a: ROW

|
b : Inscribed circle dia. | Inscribed circle

A Left turns

: : Circulatory lane width ¢ : Central island
A Entry/exitradiur d : Pedestrian refuge area |

Circulatory dia.



NMV infrastructure at roundabouts

Junction

Arterial with Arterial Road
junction (6¢ 8 lane divided
carriageway)

Arterial with Distributor Road
junction

Distributor to Distributor road
junction (D6.317)

Distributor to Access Road
Junction (D6.318)

Access to Access road Junction

Roundabout Components
Carriageway

Roundabouts with segregat¢Segregated track on the periphery

left turning lane

Bicycle Infrastructure along the
roundabout

Bicycle and pedestrian crossing
Infrastructure

Grade separated access to inner
circle,

or

Raised crossing across traffic arm

Roundabouts with segregat¢Segregated track on the periphery Raised crossing across traffic arm:

left turning lane
or
Two Lane Roundabout

Two Lane Roundabout

Two Lane Roundabout
or
One Lane Roundabout

One Lane Roundabout
or
Mini Roundabout

Segregated track on the periphery Raised crossing across traffic arm:

or

Painted lanes along the carriageway

Painted lanes along the carriagewayRaised crossing traffic arms

Mixed NMV traffic with motorists

or
Pavement Marking (on raised
junctions) across traffic arms
Pavement Marking (on raised
junctions) across traffic arms

or

Raised crossing across traffic arm



Roundabouts Distributary to distributary

Inscribed circle dia. To be equivalent or more
than the total carriageway width of the wider
arm

Tighter entry radiug,
10-20m

Gentler exit radiug,
30-50m

Circulatory lane width

Smaller exiting
deflection

Footpath

Bicycle lane

Greater entry
deflection

Inscribed circle

Circulatory dia.



Roundabouts Distributary to access roundabout

Inscribed circle dia. To be equivalent or more
than the total carriageway width of the wider

arm Smaller exiting

deflection

Bicycle lane

T~

Tighter entry radiug, '

10-20m
\/ i I

Access Road

Footpath

Greater entry

Gentler exitradiug, deflection

30-50m

7

Inscribed circle

[

Distributary road

Circulatory lane width _ _
Circulatory dia.




Modern roundabout step by step design approach

Lane Widening at the Splitter Island -at .
circulatory roadway side. 3 Diameter of the Centrgl Island stouId be atleastas
| » much as the total carriageway width.
Example of an Arterial - Arterial Road Intersection Apron and Inscribed Circle dimentions to be
with the below mentioned specifications | refered from the table below.
ROW - 45mts |
Carriageway -9.0mts 1 i B /"{ e (
Unpaved - 1.5mts n_rm B / /,A\\\ \ re——
Cycle track - 2.5mts — 17 ‘ — e ———— ] { ! —
Footpath -2.5mts ———— — il \\ J/ /
Service Lane -4.5mts T 1 N\ =7 —
= ———— __g — — ~ 7/
Median - 1.5mts 1 il B e C—
— ——
: : Minimum Circulatory Lane widths Required For Two-lane Roundabouts I |
Inscribed Circle | Minimum Circulatory C.ermzl Island | |
1 Aligning the center lines of the approach roads, Dlametsr___ ano Wdts s 1k
*in order to locate the roundabout at the ‘ s s s1am 1k
intersection point. - o o ol
| o — ll
Reference: From Geometric design
2 Roundabouts at the urban roads work 4 For the Entry Width to increase from the
* efficiently for not more than 2 lanes. * carriageway down to the Circulatory Roadway L
Demarcating 2 lanes of the carriageway to go width, Tangential Circle is introduced between [}
inside the roundabout and 1 lane for free left Inscribed Circle and Carriageway. [
[
o Jang, With Average Effective Flare Length of 20-30mts. 11
I I D —— T [ ) /"“\\ S —
D = = =—— S N A
********** f I T
_—— —1
. \ i
T 5 — =1 K_J/ —_——
I [ D) ——— T — D \-k_/’ ——
/ \ |
1 ]
. AR
L [
- [
[0




Modern roundabout step by step design approach

5.

Offset the entry curve towards the median by the
width of MV Lane going in the roundabout.

Make a tangential curve between the median
edge and apron edge.

Exit Curve left edge: Make tangential curve

" between median and apron with radius as the | |
right edge curve minus MV lane widths exiting | |
roundabout. [ U |
[ {1
NN
1 I D /'%‘\ «  —
ull 2] — —
__________ '///’ [ b N e
— :\ \/;
iiiiiiiiii \ / e oy i
— 3 \\\ P ———
I il D Sy ———
Wi //
N
1k
!
F -

I [ D ———————
e = TN
__________ ¥ —————
I |
__ _ _ _ _ _ _ __ \\ 2 R —
= 0 &J// —_—
I I D \\* - | —
\
| 1!
[ !
[ !
B
1
|
] |
6 Exit Curve right edge: make a curve tangential to | ff |
* the MV Lane edge and Inscribed Circle, after the BN
junction. AN
AR
I I D /"{‘\ —
o ] < =
********** AR NS ——
__________ T T
I I D Sl ————
< \ t/ &,
The radius of the Exit curve should be greater l
than the entry radius curve so as to avoid vehicle | |
to vehicle path overlap. | |
|
[ !
Pl W
~ -

* circle between left turing MV lane edges of both |

Left Turning lane right edge - Make a tangential

the arms of junction. |

Radius of the Left turn lane should not be
significantly larger than the entry curve radius to to
avoid overspeeding by left-turning vehicles.

1 I
Another determining factor is/to achieve min. 3.5
mts of space at the designated pedestrian o \
crossing area of the left-turhing island.




Modern roundabout step by step design approach

(]! 11 . Lane widening at the splitter island- at entry:
9 Left Turning lane left edge - Offset the curve by | \ " offset 0.0m down to 0.3mts.
" distance as much as the left turning lane(refer [

Step 2.) \ Offset the central island circle by 0.3mts.
Make tangential curve between the offset of
apron and median edge.

i i
— — — — _/74 — !
7/
A N
1 /I
,!
]! _ Y o
1 0 Exit Curve Lane widening: For the turning | \ 1 2 . I;?f::t\q"%?:lgg;; ;r;eosg::::r island- at exit:
* vehicles it is mandatory to provide lane widening [ | ’ ’ ’
at the left turning lane, with reference to the |

turning radius Refer ASVV Table 4.3/7, page Offset the central island circle by 1.0mts.

124.

Make a tangential circle between the median
edge and central island offset.

Fillet the vertices of the left turning islands by
minimum 0.5mts radius.

Terning Wicths Required for S air Nermal Roundsbouts

[—— mem | e ©
m ) g

g
“lE|E|*| BB E\E




Modern roundabout step by step design app

roach

Lane Widening at the Splitter Island -at [ |
circulatory roadway side. [

Minimum distance between the circulatory
roadway edge and the splitter island edge
should be 0.5mts(towards the roundabout
entry).

Fillet the edges of the splitter island by radii
0.5mt and 1.0mts minimum at the entry and
exit sides of the roundabout, respectively.

Pedestrian Crossing- atleast 7.5mts away from
yield line.

Free Left turn ramp atleast 3mts away from the
pedestrian crossing ramp.

Before the pedestrian crossing ramp
begins, the minimum standing space to be
provided for pedestrians should be 1.8mts
wide.

1 5 Align the edges of the unpaved, to make refuge
" of minimum 1.8mts width.

Demarcate space for crossing pedestrian traffic.

Pedestrian
Crossing Space
Refuge
1.8 mits atleast

Refuge - 1.8mts wide atleast.

1 6 . Put bollards at a clear distance of 1.4mts.




Modern roundabout on BRT corridors
Roundabout with BRT

A Three phase signglbuses,
pedestrians, other motor vehicles

A 2 lane roundabouts
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Minor intersections; common raised crossing

Common Raised Crossing Split Raised Crossing

All vehicles slow down at the raised area witlVVehicles slow down due to two ramps and
cyclists to face minimal level change resolve cyclists do not attend any kind of level chang
by a ramp of promising a comfortable and safe ride.

Priority given to cyclists after pedestrians.  Equal priority given to pedestrian and cyclists
over motorists.
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Minor intersectiong split raised crossing
UL e
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Rural intersections



Intersection classification and selections

Express SH/MDR ODR/ Village
way/ NH Rd.
Express 1 2 4
way/ NH
SH/ MDR 2 3 5
ODR/ 4 5 6
Village Rd.

Arterial roads have higher speeds and flow than
access streets. Therefore grading from 1 to 6
represents expected severity and frequency of
conflicts¢ 1 being highest and 6 being lowest

Design choices and detailing will depend on
whether intersections are in the settlement or
not.

Express-way/ NH SH/ MDR ODR/ Village Rd.
Express|l. Grade separated Grade 1. Grade
_way/ crossing for motor separated separated
vehicles crossing for crossing for
NH o, Large rotaries motor vehicles motor vehicles
No right turns 7 (2. No right turns i
traffic calmed traffic calmed
merging/ merging/
diverging lanes diverging lanes
SH/ |1. Grade separated Roundabouts (1. Roundabout
MDR crossing for motor Unsignalized/ (2. Unsignalized/
vehicles Traffic calmed Traffic Calmed
crossings Crossing
Signalized 3. Mini
crossing Roundabouts
ODR/ |1. Grade separated Roundabout |[1. Unsignalized/
Village crossing for motor Unsignalized/ Traffic Calmed
vehicles Traffic Calmed Crossing
Rd. |2, No right turns i Crossing 2. Mini
traffic calmed Mini Roundabouts
merging/ Roundabouts

diverging lanes




Major design concerns and remedies

A Edge drop; safety edge treatment required

A Missin%shou_ldec provision of 2m wide shoulder
or crash barrier required

A Missing markingg Markings as per IRC 2915 ; \ -
required e A =y

A Missing signs Signs as per IRC-8021 required

A Unsignalized/uncontrolled junctiorsTraffic
calming including, prevarners(rumble strip),
trapezoidal or circular humps, raised crossings,
texture change (rough texture, required).

A Informal bus stops formalized bus stops withing -2
50m of intersection required.

A Vending activity and IPT parking on carriageway
shoulderg Defined vending spaces and IPT bays
observed locations or near bus stops to be
provided, with edge protection and traffic calming .. St -

The Safety Edge is an effective solution to reduce pavementreldged crashes, bghaping the edge of the pavement to 30

degrees using a commercially available device (called a shoe) that can be attached to the paver. The asphalt is extruded unde

the shoe, resulting in a durable edge that resists edgeling
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A The predominant land use in the vicinity of this
blackspot is commercial, barren and residential.

A Major landmark around this blackspot is the petr
pump. Pedestrians were crossing and walking al
the road.

A Buses were boarding and deboarding the
passengers at informal stops.

A The shoulder was occupied by the vendor shop:

M2W, M3W and other parked vehicles.

Towards
Malihabad

BS 40 Lainting Section
BS Name - Dubanga | o0 {5 o0 !
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e v
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56 A
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=0
0
‘g — —

Activities Drawing showing Plan and Cressction
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Major Road RecommendationBondanRoad (NH230): OPTION A
Speed control and driver alerting measures
A Provide sets (one set has six strips) of bar markings (5 r Rl ] s
thick) before the Trapezoidal speed table both sides of tt e
junction on the major road. T' |T B g e
A Provide Trapezoidal speed tables before the junction on Tex“ﬁres - : : %m
Major road as per across the whole carriageway, and it s Pale B R (BS%S rf]tc’p
should have markings as per standard. de oo I from
A Edge drop shall be treated with a safety edge. For deta|I ipeed - Té junction)
the safety, edge treatment. A =
A Provide Skmetre-wide textured patch on approach lanes - = 4 = R
the major road after Bar marking. S ZA e
Road markings as per IRC:2815 "3 . i e  a Ny
A Provide road markings. B J J AT
A Hazardous roadside objects shall be highlighted with ha, = s Kodpraagn " goniie sgn
makers.

w2FR &aA3ylF 3SR a4 LISNI Lw/ Ycr
A Provide speed table and juinction signs before the
junctions of the major road. Recommendation Figure showing proposed design

A Provide Speed limit sign before the junctions of the major
road.

Malihaba
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A Predominant land use in the vicinity of |
this blackspot is commercial and
residential. T T l l
A Pedestrians were crossing and walking
along the road.
A There is a canal across the road. —
A Buses were boarding and deboarding
the passengers at informal stops.
A Vehicles were over speeding at the

location. \

T N l l

|
|
|
sl

Towards Alambagh

Activities Drawing showing Plan and Cressction

Kundan nagar

Towards Telibagh
Towards
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Major Road RecommendationfondanRoad (NH230):

Speed control and driver alerting measures

A Provide sets (one set has six strips) of bar markings (15 mm 1
before the Trapezoidal speed table both sides of the junction
the major road.

A Provide Trapezoidal speed tables before the junction on the N
road as per across the whole carriageway, and it should have
markings as per standard. g

A Edge drop shall be treated with a safety edge. For details of t| :
safety, edge treatment. :

Bus stop .
(with in 30 : |

FT1 .fr(?rT]C1)’_—”'——————"’——"”"IIIIF'%---
Iy
junctio l

Speed
table

A Provide Sixetre-wide textured patch on approach lanes of th
major road after Bar marking.

Road markings as per IRC:2815

A Provide road markings.

A Hazardous roadside objects shall be highlighted with hazard
makers.

w2l R aA3yl 3SRt a LISNI Lw/ YcrT

A Provide speed table andIXtersection signs before the junctions
of the major road.

A Provide Speed limit sign before the junctions of the major road.

A Provide hazard markers for hazardous objects.
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o » b

| |
ICICI Bank | |

Recommendation Figure showing proposed desig
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To

This junction is primarily located in the urban area where

the predominant land use in the vicinity of this blackspo 8 78 —
is residential and commercial. ity bl al i,j
Pedestrians were crossing and walking along the road. )
There is a curved section on the road. SN
Buses were boarding and deboarding the passengers a \'
informal stops. ; ,
Temporary barricades were present at the junction for Y X%k /
restricting the incoming vehicles to the junction from C N —
minor road and AR. i

Vehicles were over speeding at the BS location. 'K
P

To T Io D>

o 3>

Unsafe edge drop

AR

1
INamak ram!

[l (Mithaiwal |

|
Towards Charbogh

Activities Drawing showing Plan and Cressction
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Major Road Recommendations Mangal Pandey Marg (ODR):
Speed control and driver alerting measures

A Provide sets (one set has six strips) of bar markings (5 mm thick) before \ N

Trapezoidal speed table both sides of the junction on the major road.

A Provide Trapezoidal speed tables before the junction on the Major road as

per across the whole carriageway, and it should have markings as per
standard.

A Edge drop shall be treated with a safety edge. For details of the safety,
edge treatment.

A Provide Simetre-wide textured patch on approach lanes of the major
road after Bar marking.

Road markings as per IRC:2815

A Provide road markings.

A Hazardous roadside objects shall be highlighted with hazard makers.

w2FR aA3ylI 3SR a4 LISNI Lw/ YcrT

A Provide speed table and jinction signs before the junctions of the major

AR

road.
A Provide Speed limit sign before the junctions of the major road.

Recommendation Figure showing proposed
design

A Provide hazard markers for hazardous objects.




Staggered junction

A The BS323 Behati Areés primarily located in the
urban area where the predominant land use in th
vicinity of this blackspot is residential, commercie
and agricultural.

A Pedestrians were crossing and walking along the
road.

A The shoulder was occupied by the vendor shops
M2W, M3W and other parked vehicles.

A Buses were boarding and deboarding the passer
at informal stops.

A Vehicles were over speeding at the BS location.

BS 323 Extating Section
H 17.00

BS Name - Behati Area | so fo so |
g | i
Road Category - MDR $ T [ ?
SR .

MOUNINT SpIDMO |

| | amonage |
______ : : convent |
______ | inter college |

L e d

- e —
MDR

MDR

' ] AN
| Vendors)

School ahead
Rumble
strip sign
Stop Sign

Towards Pala
Village

Activities Drawing showing Plan and Cressction
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Staggered junction

L

Major Road RecommendationsursiRoad (MDR/7C): ﬁ;& | Cameride |
Speed control and driver alerting measures m mer college |
A Provide sets (one set has six strips) of bar markings (5 mm A ﬁg, e o

thick) before the Trapezoidal speed table both sides of the -

A A o A

junction on the major road. S - — R -— R =—— —
A Provide Trapezoidal speed tables before the junction on §he '::a 3 3 E:z: o

Major road as per across the whole carriageway, and it —= = = E=

MDR — - - =
= -~

MO DI

should have markings as per standard.

Y
B

A Edge drop shall be treated with a safety edge. For details of ;m
the safety, edge treatment.
Road markings as per IRC:2815 o
A Provide road markings. A | e
A Hazardous roadside objects shall be highlighted with hazard M Speed imi
makers. ?
w2FR aA3ylI 3SR a4 LISNI Lw/ YcrT ¢
A Provide speed table and juinction signs before the o

junctions of the major road.
A Provide Speed limit sign before the junctions of the major

155My SPIDMO|

road. Recommendation Figure showing proposed design

A Provide hazard markers for hazardous objects.



Other Intersection Elements



Design elements to

ensure safe

junctions

YELD TO FEDESTRIANS AND CYCLIETS | WaWF] 7 WaWiED
whars s Pight Sis, L=L s Sice, WelMaming sign, 4= Tha Sigrisge Tics:
=1 20| o 1w cvarab I orkdng plae

CLEAR WOURTIRG MEWGHT

CYDUSTS SYMBOL - ILADK

S. No. |Safety Provisions IRC Code
1 Refuge Island IRC: 103 2012
2 Kerb Ramp IRC: 103 2012
3 Bollards IRC: 103 2012
4 Road Markings IRC: 35 2015
5 Warning Signhages IRC: 67- 2012

- 6 Pedestrian path IRC: 103 2012

| 7 Zebra Crossing IRC: 35 2015
8 Rumble Strip IRC: 35 2015
9 Transverse Bar Marking IRC: 99 2018
10 Speed Breaker IRC: 103 2012
11 Delineators IRC: 79 2019
12 Raised Crossing IRC: 99 2018, Pg. No 12
13 Box Marking IRC: 35 2015, Pg. No. 107
14 Cycle Track IRC: 11- 2015, Pg. No. 07
15 Tree or Vegetation pruning IRC: SP 88 2019

e 16 Chevron Marking IRC: 35 2015

17 Bus Box Marking IRC: 35 2015, Pg. No. 79
18 Turning Radius IRC: SP-41 Pg. No. 23




Road Signages Road Marking

AAAL A =

Roundabout Pedestrian School Rumble Speed

Chevron L
Ahead Crossing Ahead : e
strip Hump Sign iy Marking
{S— . i Center Lane
‘ ‘I . o
SPEED SPEED SPEED SPEED SR
LIMIT LIMIT LIMIT LIMIT
A A A A s BoxHarng
SIDE ROAD SIDE ROAD Y - INTER Y -INTER Y - INTER T- INTER Cycle Box Marklng
RIGHT LEFT SECTION SECTION SECTION SECTION
FLUSH MEDIAN DIVERGING MERGING
MARKING CHEVRON MARKING CHEVRON MARKING

STAGGERED STAGGERED MAJOR ROAD MAJOR ROAD ROUND CROSS g . ' N l

INTERSECTION INTERSECTION AHEAD AHEAD ABOUT ROAD 1

Chevron Marking



Other junction design elements



