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CONDITIONS FOR ROAD SAFETY BIDDER

1. The bidder shall be original manufacturer of the retro reflective sheeting and road furniture or specifically
certified authorized convertor /applicator by the original manufacturer and shall submit such converter
certificate and also the legal agreement copy during the bid submission. The authorization certificate
issued by distributor, dealer/power of attorney holder shall not be entertained. The bidder should
produce such authorization in the name of the work from the manufacturer. At the time of bidding
bidder must take certificate from the sheet manufacturer for existing factory set up, which should
include the facility of sign shop, plotter, roller and printer in case of digital printing.

(Ministry/ IRC Reference — MoRTH Section 800, Page no. 333. Warranty and Durability — The
contractor/ supplier is the authorized converter of sheeting manufacturer)

2. Bidder / Converter shall have all the requisite machinery for manufacturing proposed items.

.
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Converter needs to enclose the original proof of purchase of required equipments and shall

enclose the legal letter from OEM(original equipment manufacturer) of sheet for acknowledging

the setup of following machinery:(IRC Reference- As per IRC 67-2022, Clause no 6.5.2, 6.6,

6.7.6,6.8,6.9)

(a) 4 feet+ wide plotter and roller.

(b) Digital printer 48 Inches or more, which uses ink with low VOC emissions or as
proposed by sheeting manufacturer. Necessary documentary proof in the form of
purchase bills/ invoice copies/transfer papers thereof along with detailed
specifications of the digital printer duly recommended by OEM sheeting should be

summitted.

(c) Original design software license for printing on reflective sheeting. Bidder or Vendor
should submit necessary documentary proof in form of purchase bills/ invoice copies
thereof.

(d) The Bidder or authorized Supplier/Vendor must have inhouse fabrication unit for

converting reflective sheeting and other metal items required for the project. The
proof of the same shall be submitted along with bid submission.

3. The bidder shall demonstrate requisite experience for road signage/road safety/ road safety

furniture works including signages being completed in the last 5 years.

Certificate of non-blacklisting to be given by both bidder and OEM of the product stating that
the firm is neither blacklisted nor convicted in the past by any Government department/
agency or any Government regulatory authority.

Bidder must get the Make in India certificate from the manufacturer for Retro reflective

sheeting and other road furniture. (As per Mll content defined by GOI).

Note-If signage work is a part of major road/ bridge work, then the contractor shall produce a
tripartite agreement between the manufacturer, converter and the authority to ensure
the warranty of signages/road safety furnitures. (As per IRC 67- 2022, Clause no 6.5.2,
6.6, 6.7.6, 6.8, 6.9)
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The contractor shall submit warranty certificate issued by sheet/road furniture manufacturer
(10 years for Type Xl and 7 years for Type V) in original at the time of installation of
signboards as per requirement of IRC 67:2022

The contractor shall conduct the tests by Reflectometer to verify the reflectivity value of
thermoplastic road marking/ sign board at his own cost in presence of authority before payment
Copy of invoices from the manufacturer of road furniture installed shall be produced for
payment.
Manufacturer Test certificate need to be submitted by the converter for the item supplied, along
with the invoices for processing the payment.

The contractor shall submit the inventory sheet for the signages along with the photographs,
co-ordinates and KMZ file indicating the locations of signages installed for processing the
bill.

The contractor shall obtain from the sheeting manufacturer of retro reflective sheeting a
Pre- qualification warranty certificate in original of ten years for Type Xl, seven years for Type IV
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sheeting. (Ministry/ IRC Reference — MoRTH Section 800, Page no. 333 & IRC 67 -2022 page 18.

" ® Warranty and Durability)

7. Retro reflective road signages
a) A certificate of having tested the sheeting for following properties and passed these tests shall be

obtained from Government Laboratory/ Institute, by the manufacturer of the sheeting.
(i) Coefficient of Retro Reflection
(ii) Day time color & luminance
(iii) 3 years outdoor weathering
(iv) Shrinkage
(vi Flexibility
(vi) Liner Removal
(vii) Adhesion
(viii) Impact resistance
(ix) Specular gloss
(x) Fungus Resistance

(Ministry/ IRC Reference — IRC-67 2022, Page no. 10, Point no. 6.7)

b). The contractor shall submit 3 years outdoor weathering test report of retro reflective sheeting
from an Indian Govt Lab from the manufacturers. If sheeting manufacturer is not having 3 year
outdoor weathering report tested in Indian condition then a certificate conforming to ASTM:
D4956 specification on artificial accelerated weathering requirements from a reputed laboratory
in India can be accepted provisionally.

(Ministry/ IRC Reference — IRC-67 2022, Page no. 10, Point no. 6.7)

c). All sign boards to be dated during fabrication with indelible marking to indicate the date of
manufacturing of the road signages and actual date of installation at site in an unprotected
outdoor exposure.

(Ministry/ IRC Reference — MoRTH Section 800, Page no. 334. Warranty and Durability)

d) During the warranty/maintenance period , all signs shall be inspected at least twice a year both
in day and night times and at least once a year in the rain by the authorized converter/
manufacturer. (Replacement will be according to IRC 67-2022 Clause no 6.7.3.2, Table 6.6 &
Clause no 6.7.4.3, Table 6.9)

e) Product conformance certificate in original from the manufacturer of retro reflective sheeting,
stating that the material & test certificates conforms to clause 6.7 & 6.9 of IRC 67-2022. The
certificate shall also state that the manufacturer takes all the responsibilities for the quality of
material conforming to the provisions contained in IRC 67-2022. Failure of providing required
certificate or providing false details shall lead to black listing of bidder / manufacturer.

f) Contractor along with sheeting manufacturer must give the declaration letter for using the
Annexure -VII for each board as per Section 13.2 of IRC 67-2022.

8. Road safety furnitures-
i.  Road Stud/ Cat eye/ Raised Pavement Marker (RPM)
a) The contractor shall submit test reports of raised pavement marker lens for visual observation,
abrasion test and coefficient of luminous Intensity being tested by any Indian Government test
laboratories (CRRI/ ARAI/ ICAT/ CPRI) .(MORTH Section 800, ASTM D 4280).
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b) The contractor shall submit test reports of raised pavement marker compressive strength

(min. 13635 Kgf) & flexural Strength (min. 909 Kgf) in accordance to ASTM D 4280 being tested. ’

by any Government test laboratories .

The test report shall include the following tests as per (MORTH Section 800, ASTM D 4280)

i. Construction
ii. Coefficient of Luminous Intensity
iii. Initial Abrasive Resistance
iv. Color
v. Temperature Cycling
vi. Compressive Strength

vii. Flexural Strength

viii. Lens Impact Strength

(Ministry/ IRC Reference — MoRTH Section 800, Clause No. 804.7.3, Page no. 355

ii. Solar Road Stud/ Solar Cat eye/ Solar Raised Pavement Marker

1. The contractor shall submit test reports of solar raised pavement marker for compressive strength
(min. 13635 Kgf) & flexural Strength (min. 909 Kgf) in accordance to ASTM D 4280 as prescribed in
MORTH Section 800 being tested by any Government test laboratories (CRRI/ARAI/ ICAT/ CPRI).

2. The contractor shall submit test reports of solar raised pavement marker for requirement of IP 65
as per the provisions of 1S:12063:1987 in accordance with ASTM D 4280 and MORTH
Section 800 being tested by any Government test laboratories .

3. The contractor shall submit a warranty certificate in original, jointly signed by the contractor and
manufacturer of Solar RPM at the time of completion of work.

(Ministry/ IRC Reference — MoRTH Section 800, Clause No. 804.7.3, Page no. 355)

iii. Aluminum Flexible Prismatic Sheeting/ Hazard Marker

1. The contractor shall submit the test reports of AFP of object markers as per the provisions of IRC
79:2019 & ASTMD 4956-09 being tested by any Government test laboratory (CRRI/ ARAI/ ICAT/
CPRI) for the following tests
a) Co-efficient of retro reflection
b) Flexibility
c) Impact Resistance

2. The contractor shall submit a warranty certificate in original jointly signed by the contractor and
manufacturer of Aluminium Flexible Prismatic sheeting at the time of completion of work.
iv. Median Marker

1. The contractor shall submit the test reports of Flexible Median marker for reboundability and
tensile test as per IRC 79:2019being tested by Government test laboratory (CRRI/ ARAI/ ICAT/
CPRI).
2. The contractor shall submit a warranty certificate in original jointly signed by the contractor and
manufacturer of Flexible Median Marker at the time of completion of work.
v. Road Delineator

1. The contractor shall obtain from the manufacturer of Road Delineator a warranty certificate in
original for two years replacement warranty. It should also conform that the delineator offered is

made using Type Xl retro reflective sheeting as per IRC 79-2019.
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2. A certificate of having tested the Type XI sheeting for following properties and its having passed
these tests shall be obtained from Government Laboratory Institute, by the manufacturer of the
Sheeting.

(i) Coefficient of Retro Reflection
(i) Day time color & luminance
(iii) 3 years outdoor weathering
(iv) Shrinkage

(vi Flexibility

(vi) Liner Removal

(vii) Adhesion

(viii) Impact resistance

(ix) Specular gloss

(x) Fungus Resistance

(Ministry/ IRC Reference — IRC-67 2022, Page no. 10, Point no. 6.7)

3. The contractor shall submit test reports for 3 years outdoor weathering test in Indian condition of
Type Xiretro reflective sheeting being tested by any Government Laboratory/Institute within 3
years of launching of product in India.

(Ministry/ IRC Reference — IRC-67 2022, Page no. 10, Point no. 6.7)
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» Road Signage (IRC 67-2022)

The purpose of road signs is to ensure road safety and efficiency by providing for the smooth
and safe movement of all road users on all type of roads . Road signs notify regulations and
provide warning and guidance needed for safe, uniform and efficient traffic movement . The
traffic signs should be uniform which simplifies the task of the road user by helping in
recognition and understanding, thereby reducing perception/reaction time. Uniformity assists
road users, traffic police and highway agencies by giving everyone the same interpretation
message.

(a) Ministry Guidelines

The guidelines that are followed for Road Signs are:
a. IRC: 67 2022 .
b. MoRTH Section 800.
c.  IRCSP73-2018, IRC SP 84-2019, IRC SP 87-2019

(b) Details of Few Important Sign Boards as per Table Below (remaining sign boards
can be fetched from IRC 67-2022)




LOCATION L 1

S.No. INDICATIVE IMAGE DESCRIPTION
1 e Cantilever Butterfly/
dEEen 1y -
Cantilever
Size: 5400mm x 2100mm/ All the junctions
as per requirement
2 Cautionary Boards e Two-way approach road

Size: 900mm triangle / as per
requirement

*School Zone
*Pedestrian Crossing
*Median Opening
*Curve treatment
*Rock falling Zone

Chevron Boards
Size: 500 X 600 mm or 750x 900
mm / as per requirement

On curvature of the road

Facility information Boards
Size: 800 X 600 / as per
requirement

All Bus Stops / all facility
location

Route Map

Map Sign Board
Size: as per
requirement

Scenario:

You are Here

All  tourism /important
place, along with major
bus stops/public

gathering areas




Other useful Information
Sign
Size: 600x800

Scenario:

Parking

All Parking lots

Speed Limit Boards
Size: 900mm Circle

Scenario:

Speed Limit

All roads

Street name board
Size: 1600 x 900

Scenario:

Street/Colony

Double Road

U-Turn Board
Size: 600 x800mm

Scenario:

U-Turn

All U-Turns

10

Way finding sign board -
Advance Direction

Size: may change based on
matter

Scenario:

Direction information

Before junctions




11

12

School/Hospital sign board

All School & Hospitals

AFP
Size: NA
Scenario: Poles & Culverts

All Pillars on road and
Along all Culverts

13

Overhead Gantry

Size: 7m x 1.8m (for 2 lane road)
and size may change depends
on matter and number of lanes
Scenario: major junctions

before major junctions

14

Flag Type Direction Sign

Size: change based on matter

Scenario: The sign shows where
aroad leads

At major roads before major
junctions

15

| Sulthanpur |

Place Identification Sign

Size: change based on matter

Scenario: The sign should be
used along highways to mark
entrance to the place or city.

At all intersections in all
arms.




16

Reassurance Sign

Size: change based on matter

Scenario: to reassure a driver of]
a vehicle that the desired
direction is being followed.

It should be erected at the
entrance to the area under
the jurisdiction of the local
authority

17

Zoodmyad
Shanthigrama

Gateway Sign

Size: change based on matter

Scenario: to distinguish the new
speed limit applicable at the
approach road.

It shall be placed on
approach to a town or an
old town area, or on local
roads merging with any
arterial/sub-arterial roads

18
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STOP Sign

Size-750mm/900mm as  per|
approach speed

Scenario- In side roads where
visibility funnel is not achieving{
and in Toll plaza area

In all  minor roads
approaching/intersectin
g major road where
visibility ~ funnel s
obstructed

19

Give Way Sign
Size-600mm/900mm as per
approach speed

Scenario- In side roads and
roundabouts

In non-urban areas at all
junctions having equal
priority on all approaches
(like National

Highway meeting National
Highway or State Highway
meeting a State Highway)

20

School Zone with Speed Limit

Size: 1820mm x 1200mm

Scenario- On approach to the
school zones

On approach to school zones




(c) Material Inspection Details

As per IRC:67 2022 recommendation the material used for making signs are as under. The converter
shall ensure the use of recommended material only and the same need to be checked at site by the
site engineer. The list is given below:

a) Concrete: Concrete shall be of M25 grade.

b) Reinforcing Steel: Reinforcing steel shall conform to the requirements of IS 1786 unless otherwise
specified.

¢) Bolts, Nuts and Washers: High strength bolts shall conform to IS 1367 whereas precision bolts, nuts,

etc. shall conform to IS 1364.

d) Aluminum Composite Panel: ACM sheets used for sign boards is a sandwiched construction with a
thermoplastic core of 'Low Density Polyethylene' (LDPE) between two thick skins/sheets of aluminum
with overall thickness of 4 mm, and aluminum skin thickness of 0.5 mm respectively on both sides.

e) Retro-reflective Sheeting: As per IRC:67 2022 Clause 6.7 the general guidelines for selecting retro-
reflecting sheeting are given as under:

. The retro reflective sheeting used on the signs shall consist of white or colored sheeting having a
smooth outer surface which has the property of retro reflection over its entire surface.

. It shall be weather resistant and exhibit color fastness.

. It shall be new and unused and show no evidence of cracking, scaling, and pitting, blistering, edge

lifting or curling and shall have negligible shrinkage or expansion.

A certificate of having the sheeting tested for coefficient of retro reflection, daytime color and
luminance, shrinkage, flexibility, liner removal, adhesion, impact resistance, specular gloss and
fungus resistance, 3 years outdoor weathering and its having passed these tests shall be
obtained from International/Government Laboratory/ Institute by the manufacturer of the
sheeting and in case the certificate is obtained from international agency, it should also be
obtained from Indian agency within 3 years of launching of product by the manufacture in
abroad.

. Alternatively, a certificate conforming to ASTM Specification (D 4956-) on artificial accelerated

weathering requirements from a reputed laboratory in India can be accepted provisionally.
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f) Guidelines for checking material used for different kind of signage:

Back
ACP to Type of Support . Foundation Message/
P I Warran
Type of Board beused | Sheeting Frame oDt | batails Letters o
details
Cautionary Boards Overall Screen printed or
fhi P of cut out from 7 years for
ickness-
Type-XI or transparent Type-IV and
4mm. Type- S 75mmx7 430mmxds durable overlay 10
Aluminum . mmx3mm Ommx600 mm
skin IV as per site il S5mmx6 mm e —— or years for
thickness- requirement g g cut out from the Type-XI
" sam‘e type of sheeting.
reflective sheeting
Mandatory
Sign
Boards
Overall Screen printed or
thickness- TypeXI - of cut out from 7 years for
Amm Tope. 25mmx25 75mmyx7 450mmx45 transparent Type-IV and
Aluminum IV as per site mmx3mm Smmx6 mm | OMMx600  mm durable overlay or | 10 years for
skin il el angle of M25 grade cut out from the Type-XI
thickness- same type of sheeting.
0.5mm reflective sheeting
Directional or
place
identification signs
up-to 0.9 sq.m O\ferail Cut-out from
‘ thickness- Type-XI - durable 7 years for
4mm 25mmx25 450mmx45 transparent Type-IV and
; Type- 75mmx7 : yp
Aluminum IV as per site mmx3mm — Ommx600 mm| overlay film or 10 years for
skin rGUirement angle of M25 grade cutout from the Type-XI
thickness- same reflective sheeting.
0.5mm sheeting only.
11




Directional or
place
| it'ientification Overall Cut-out from .
| slgns thickness- durable 7 years for
- g e ?«pe-m °F | 3smmaas | o 450mmx45 transparent | Type-V and
i Aluminum “\;p; per ssite mmx5mm Smnr:"nn:; e Ommx600 mm  overlay film or 10 years for
; skin . angle of M25 grade cutout from the Type-X|
thickness- otk same reflective sheeting.
0.5mm sheeting only.
Overall PCC
thickness- 2m*2m*0.1
4mm m=0.4 Cum
Aluminum 350NB Raft
Cantilever skin : " (35;.50 MM | { gm*1.8m* Cu:out bflrom :0 years
" : " 40mmx ipe . urable or
Sign Board :}h';;’r‘:ss Type-XI s | with PP :ézgm-o.m transparent Type-XI
ri’\.reted 7.92 mm wall Colutrjnr: overlay film sheeting.
with 6mm thickness T
aluminum *2.07m=
rivets 1.6767 Cum
Gantry Sign board PCC
1.7m*1.7m*
2.1m=0.289
Cum
Overall Raft
thickness- 1.5m*1.5m*
4rnm. 350 NB 0.23m=0.51
Aldmipum (355.60 mm | 7 Cum Cut-outfrom | 10 years
Skfn 40mmx40 | OD) pipe Column durable for
Mickness: | e mmx3mm | with 0.9m*0.9m transparent Type-XI
EfeTen; 7.92 mmwall | *2.3m= overlay film sheeting.
. thickness 1.863 Cum
with 6mm
aluminum
rivets
Suggested Guidelines for Usage of Retro-Reflective Sheeting
Category of Road
Type of T
Class of Sheeting National Major Other District Urban/
Sheeting ' Expressway / State District Roads and :
(ASTM) 5 City Roads
Highway Roads Village Roads
CLASSA | Typel No No ~ No Yes No
CLASS B Type IV No No* Yes Yes No*
T 1X No No Yes® No Yes
s T;;PZ Xl Yes Yes Yes® No Yes

# - for Work Zone, Type IV can be used
$ - Optionai: can be used based on site requirements

12




(d) Color Pattern of Signages for Various Categories of Roads
* @'he mandatory and warning signs shall be provided with white background and red border. The
legend/symbol for these signs shall be in black.

Color pattern for direction information signs is given below in the table:

Road Type Background Arrows/Border/Letters
Expressway Blue White

National Highway (NH) Green White

State Highway (SH) Green White

Major District Road (MDR) Green White

Village Road (ODR & VR) White Black

Urban/City Road Blue White

(e) Size of Letters

Letter size should be chosen with due regard to the speed, classification and location of the road, so that
the sign is of adequate size for legibility but without being too large or obtrusive.

The size of the letter, in terms of x-height, to be chosen as per the design speed is given in table below:

| Flag Type Direction Signs |
Advance Direction Signs (Shoulder Mounted) i Reassurance Signs | Overhead Direction Signs
| Place Identification Signs
Design T™WO | |
Speed “x" > G < CUY L s L s | Minimum b g “X" | Minimum |
(Kmph) | height height Moy O~E Sign: Slgns. | height | height clear | height | height clear
clear Distance | Distance | ERES i | L S |
f (mm) | (mm) visibility to Erem Batwaen: | (mm) | (mm) :vamblll_ty to| (mm) | (mm) v:smnh;y to |
lower | upper the sign (m) ljunction (m)| 1% and 2 | lower upper | the sign E lower | upper | the sign
case case : | case | case (m) | case case {(m)
sign (m) : 1 .
e R B e L 8 ) 8 W TR | § | o] 12
Upto30 | 70 100 55 20 NI | 55 75 35
31-50 | 100 140 75 45 45 | 80 | 110 55 !
f i {210 | 290 155
51-65 125 175 a5 90 50 | 100 140 65 | |
66 - 80 175 245 130 90 - 150 70 | 140 195 95
81-100 | 215 | 300 160 | 150-225 | 100 | 170 | 240 15 | 250 | 350 190
[ 225 - 300 100 | : , g
ST P L | TP seanii v tiled] 2 | 1SAE | eS| W00 -G | ol |
121-150 | 340 475 255 See Note 1|See Note 1 270 | 380 ! 180 | 380 | 530 285

Note: Where there are site/space constraints, 80 percent of the values shall be adopted for x height
#Derived from the first principle presented in Annexure VI
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(f) Sign Design-Informatory signs ®

= [
~ Ahmedabad =

Sign Sizes — Cautionary and Regulatory Signs

Extra Large Size -

e « 1500 mm
£5 \h"oﬁ\“‘;\\
\© o
c;ﬁ‘“ N
< A0 oL
A »‘\\ N\ 2
900 mm \\ \‘
(600 mm} -
{750 mm) Uniformity in case of arrows
LY {1200 mm) and icons
e (1500 mm)
- \ -
fz:;‘b,,;;j”’
"’7,//
Radius - 45 mm
{650 (30 mm)
(750 mr ‘375 mm]}
e (60 mm)
900 mm (75 mm) VA

Clarity Regarding Side Dimensions
after Smoothening

(g) Maintenance of Sign Boards
Below mentioned are the mandatory conditions for the maintenance of sign boards and they must be

followed by converter and monitored by the authorities.

«For Type-IV Retro-reflective sheeting: For the sign boards made of Type-IV retro reflective sheeting, the
converter must submit a Pre-Qualification Warranty for 7-years at the time of bidding and subsequently
after the completion of work, actual warranty of 7-years must be submitted by the converter to the
authorities.

14




*For Type XI Retro-reflective sheeting: For the sign boards made of Type-XI retro reflective sheeting, the
o@verter must submit a Pre-Qualification Warranty for 10-years at the time of bidding and subsequently
after the completion of work, actual warranty of 10-years must be submitted by the converter to the
authorities.

*A reference number along-with the month and year of installation, & converter details should be placed on
the back of a sign in a contrasting color or by stamping in character not exceeding 50mm in height.

*All signs shall be inspected at least twice a year both in day and night times and atleast once a year in the
rain. (Replacement will be according to IRC 67-2022 Clause no 6.7.3.2, Table 6.6 & Clause no 6.7.4.3,
Table 6.9)

*All signs should be replaced at the end of the warranty period provided for the retro-reflective sheeting
used on the sign.

*Damaged signs should be replaced immediately.

*The posts and other components of the sign boards, except the retro- reflective part should be painted
periodically in every 2-year.

*In case of overhead signs, adequate provision is to be made to have access to the signs for maintenance
activities. This must be ensured at the time of installation.

*Details regarding the installation and maintenance of road sign to be given as per IRC 67-2022. Sign post

shall be given with 3-4 bands of retro reflective strips to enhance the safety and shall be provided as per IRC
67-2022

3
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" @, Hazard Markers (IRC 79- 2019)
(a)

Design
As per IRC:79 -2019, the design of Hazard Markers is shown in the figure below.

These are striped markers consisting of alternately black and yellow strips sloping downwards at
an angle of 45° towards the side of the obstruction on which the traffic is to pass.

L 300 mm 4 5 b 450 mm 4
RSP @ . _
- E_
- e
00 mr g = SO0 mm
Object Hazard (Left) Object Hazard (Right) Two Way Object Hazard Marker
Back
Type ACP to Type of Support . ' 5 ;
P t
of Bosrd L iaad Sheeting Biane ost Details Foundation Details Size/ Shape/ Color Warranty
details
Object
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'/ thlcsk_nes MS pipe of Rectangular of size Ty;::\!
preis Type-Xl or 25mmx25 80 300mmx30 300x900 mm, with and 10
; Type- mm Yellow background of
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s requirement shgle 1.6mm NEg R Sheeti d black for
4 thicknes q tl;icknesss E'? s anf ¢ e Type-XI
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0.5mm g.
Two Way
Object
Hazard Overall 7 years
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(b) Application and Placement

*Hazard markers should be put up, wherever there are objects so close to the road as to constitute an
accident hazard.

*The markers should be erected immediately ahead of the line of obstruction, for instance on a narrow
bridge, just where the bridge rail starts.

*The inside edge of the marker should be in line with the inner edge of the obstruction as far as possible.

+All physical objects projecting above the Finished Road Level (FRL) that are falling within 3 m from the
carriageway edge line shall be illuminated with Object Hazard Markers (OHM). The objects shall include
foot path or utility poles or parapet or concrete barrier of Major bridge, Minor bridge, Culverts, RE wall
at start of Underpass or flyovers. The Object Hazard Marker shall be either left OHM or right OHM or
Two way Hazard Marker with respect to position of object to the traffic

» Object Markers ( IRC 79-2019)

Several designs of object markers are possible including circular shape. For example, Aluminum-backed
flexible prismatic reflective sheeting shall be used for application on the beam and post of the Metal
crash barrier or porous concrete structures like roundabout, at bull noses, Traffic Police/Toll Booth
Structures, as well as at entry/exit points of the Tunnel structures aimed at enhancing nighttime
visibility. This Aluminum-backed flexible prismatic sheeting shall be made of yellow colored flexible
prismatic sheeting with non-metallic prismatic lens formed in a transparent, synthetic resin as retro
reflective elements. This flexible prismatic sheeting shall have black and yellow stripes with aluminum
backed flexible prismatic Type VI sheeting conforming to ASTM: D4956 specifications and standards of
coefficient of retro reflectivity, flexibility and impact resistance applicable for reboundable devices. This
flexible prismatic sheeting shall have screen printed arrow/slant line pattern in black colour in a

continuous roll format. These object markers may be bigger if the conditions so warrant on the ground
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(a) Application and Placement
® i onthe beam and post of the Metal Crash Barrier (MCB)/Wire Rope Barrier post.
ii. Periphery of the roundabout as well as bull noses of the traffic islands pointing towards the
direction of travel.
iii.  Traffic Police/Toll Booth Structures as well as at entry/exit points of the Tunnel structures etc

(b)  Placement Details:
These markers should be pasted on the above locations for instance in the case of a channelizing
island/roundabout at its nose point only (facing the direction of traffic) without having the need
to put on the entire periphery which will help in achieving enhanced safety with minimal
investment. Width of object marker shall be 300 mm and length of object markers might vary
depending upon the situation but shall be generally minimum around 400 to 500 mm so that
reflectors are fully visible to the approaching. '

» Median Markers (IRC 79-2019)

(a) Technical Specifications
Below are the technical details of the median marker to be checked before application.

*Flexible Median Markers shall be made of combination of tough, high impact resistant molded
thermoplastic body having florescent yellow color retro-reflective Type XI sheeting with minimum
exposed reflective area 285 sq.mm and with rebound property.

*The retro-reflective sheeting shall be on both sides of the Flexible Median Marker and shall be edge
protected with no exposed edges which will prevent edge lifting, vandalism, sheeting damage, etc.

*The reflective sheeting should confirm to Type XI Florescent Yellow sheeting as per IRC 67 2022 and
ASTM D4956-
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*The flexible median marker shall have overall height of minimum 180 mm, body thickness of minimum ;
2mm and shank depth of minimum 30mm, with a logo of manufacturer embossed on either side of the@ -
body.

The plastics used for the molding the flexible median marker shall have a minimum notched Izod Impact
strength value of 4.11J/cm (thickness 3.17mm) at room temperature, tested in accordance with ASTM
D256.

(b) Installation Instructions

*Clean the road surface thoroughly with blower and wire brush.
+Drill a hole on the surface using a drill bit of dia 22-25mm.
*Use blower to clean the hole and remove all the debris present after drilling.

+Use manufacturer’s recommended Epoxy for fixing the Median Markers. The adhesive mixture is
prepared as per the steps mentioned below:

1) The adhesive used for installing the Flexible Median Markers consists of 3 parts:

a. Part-A, Resin — 1 Kg
b. Part-B, Hardener — 7% Kg
C. Part-C, Filler — 3 Kg
ii) Mixing Procedure:
® Step-1: Mix Part-B and Part-A in 1:2 ratio. Continue the mixing till we get a uniform mix of
both the parts.
s Step-2: Gradually mix Part-C (in 6 ratio) to form a thick paste.
-Let the mixture cure after the installation of FMM, the general setting time for the epoxy is 60-90 mins
depending on the temperature conditions.
*Ensure proper depth of hole so that the shank of the marker is completely inserted inside the hole and
ensure that after installation the markers should not come and are installed properly.
(c) Application & Placement

FMM shall be used for the illumination of median as well as Parapet wall structures etc. Recommended
minimum application distance is 2 m in the case of urban areas, 5 m for interurban highways and
expressways or as suggested by Engineer In-charge(IRC 79-2019)

» Road Delineators (IRC 79-2019)

Road delineators are intended to delineate the edges of the roadway to guide the drivers about
the alignment ahead, particularly where it might be confusing for any reason.
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Delineators are basically driving aids and should not be regarded as a substitute for warning signs, road

L rkings, or barriers for out of control vehicles.

(a)

Technical Specifications

DESCRIPTION

*Delineators shall consist of retroreflective strips, capable of clearly retro-reflecting light under normal
atmospheric conditions from 300m (1,000 ft) when illuminated by the high beams of standard
automobile lights.

*The Standard Delineator shall have an elliptical curved design, with grooves across the length of the
delineator as an embodiment that helps in sufficient protection of the edge of the reflective sheets
from vandalism.

*The continuous curve design of the profile allows reflective sheeting to reflect in a wider entrance angle
thereby increasing visibility.

MATERIAL

The Delineator shall be made up of Mild Steel with desired thickness and should be manufactured in
Roll forming process. The metal shall have pure polyester powder coating with the minimum thickness
of not less than 40 microns for protection against corrosion. Type Xl Retro reflective sheeting should be
pasted on both sides such that it provides better visibility for vehicles moving in continuous curves at
various conditions such as high and low entrance angles.

DIMENSIONS

. The height of the Standard Delineator should not be less than 800 mm above the ground after
installation.

. The width of delineator should not be less than 100 mm.

. The front and back faces of delineator should be curved with a radius of not more than 200 mm
and with delta angle (or central angle of curve) lying between 20° and 30°, to increase the
visibility for vehicles moving in continuous curves.

. It should have a drilling hole of 12 mm for fixing the anchor bolt.

. The center of this drilling hole should be 150 mm from the base of the delineator.

. The tail of delineator inside the ground should not be more than 300mm.

. The Delineator should consist of top retroreflective unit consisting of white color micro prismatic

non- metallic retroreflective sheeting conforming with ASTM D4956 Type Xl standards of
minimum exposed  area 330 cm2 on one side i.e. height of sheeting should be minimum
150mm whereas width of sheeting should not be less than 75mm.

. The Type XI strips should be placed at 15 cm at every alternative and should have same exposed
area for the other side if the delineator indicated is two-sided reflectivity.
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(b) OPTICAL PERFORMANCE
o

The Delineator should consist of top retroreflective unit consisting of white color micro prismatic non-
metallic retroreflective sheeting conforming with ASTM D4956 type Xl standards of minimum exposed
area 330 cm? on one side i.e. height of sheeting should be minimum 150mm whereas width of
sheeting should not be less than 75mm (should be placed every alternative 15cm) and should have
same exposed area for the other side if the delineator indicated is two-sided reflectivity. Retro

reflectivity should meet the coefficient of retroreflection as per the Table.

Observation Angle ° 0.2 0.5 1

Entrance Angle® -4 30 -4 30 -4 30

Coefficient of

retroreflection for White | 580 220 420 150 120 45
color
(c) Color

The color of retroreflective sheeting shall be white with the whiteness index (Cap Y) not less than 27.
(d) Installation Instructions

The use of road delineators should be considered under following situations:

Curved Sections

. Horizontal curves of radius 1000 m or less.
= Vertical curves with inadequate visibility.

Straight Sections
-Sections where visibility is often poor due to mist, fog or snowy conditions.
-Reaches where alignment appears uncertain to the driver, e.g. pavement width transitions, temporary
road diversions, etc.
*Road sections subject to frequent submergence and ponding due to storm water.
«Approaches to narrow bridges and culverts.
-Valley side of hill roads.
*Road embarkment exceeding 3 m in height.
«Approaches to important intersections.

-Special problem points such as causeways and tunnels.
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(e) Application

The height of the Standard Delineator should not be less than 800 mm above the ground after
installation.

The Standard Delineator shall be fixed to the ground by inserting the root of the delineator up to
300mm below the ground.

This portion of the delineator is to be anchored with an anchoring bolt & to be filled with concrete
of grade M20.

(f) Placement

L]

On kerbed sections, it should be placed at 0.6 to 1.5 m from the kerb face.
On straight sections and undivided roads, it should be placed on each side of the roadway.
On divided roads it should also be placed on medians and on each side of the roadway.

On hill roads, it should be placed on the parapet or at the edge of the shoulder.

On horizontal curves, the fixing should be done as per the curve radius and should be continued

beyond the curve on either side.

On vertical curves and problem locations the placement should be done as per site requirement.

Radius of Curve Spacing on Curve, | Application guideline
(S) -
(meters) (meters)
30 6 shall be installed along with Chevron signs if
50 8 crash barrier is not present
100 12
200 20
300 25
400 30 If chevron signs are provided delineators
500 35 may supplement it. On hill roads delineators
600 38 should be provided
750 40
751-1200 40 To be provided if the deflection angle is less
than 20 degree
1201-2000 40 Delineators to be provided in all highways
1201-3000 40 in Expressways to be provided if the
deflection angle is less than 20 degree
>3000-5000 40 Delineators to be provided in expressways
vertical curves | 30 to 50 “in all highways.
where visibility is
not adequate
At problematic | 5to 10 in all highways.
locations
Straight sections 5010 70 in all highways.
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> Road Studs/ Raised Pavement Markers (IRC 35-2015)
)

The retro-reflective studs are used to supplement longitudinal/ traverse retro-reflectorize road marking,
which would increase visibility in night and adverse weather conditions. The kind of studs that can be

used on roads are shown below:

Some of the key parameters of selecting and installing an RPM are mentioned below:

— Road Stud/ Raised Pavement Marker (RPM) shall be made up of single mold twin shank poly
carbonate or ABS body.

The RPM should have micro prismatic lens capable of providing total internal reflection of
the light entering the lens face.

— The RPM should support a load of 13,635 kg tested in accordance with ASTM D 4280 and a
test certificate confirming the same from an independent laboratory shall be submitted by
the converter/applicator to the authorities before the start of work.

RPM shall be of Category A with optical performance (Coefficient of Luminous Intensity- CIL
) shall not be less than that given in Table 800-13 of MoRTH specification (5th revision) for
Bi-directional stud as per the observation angle & Entrance Angle defined in MoRTH

The height, width and length of the stud shall not exceed 20 mm, 130 mm and 105 mm
respectively. The slope of retro-reflecting surface shall be 35£5° to the base and the area
of retro-reflecting surface shall not be less than 13 Sg.cm.

The installation of RPM'’s shall be done only by authorized Converters or
Applicators as per the installation instructions given by the manufacturer like 3M or other
reputed brands.

No nails shall be used to fix RPM’s to avoid safety hazard. Only manufacturer’s
recommended epoxy adhesives shall be used to fix the RPM.

= A sample of the stud with shank confirming to the specifications mentioned above shall be
submitted by the converter/applicator prior the start of work to the engineer in charge and
concerned authorities.
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— The strength of detachment of the integrated cylindrical shanks, (of diameter not less than
19 +/- 2 mm and height not less than 30+/- 2 mm) from the body is to be a minimum value
of 500 Kgf.

Two-years replacement warranty is mandatorily required post installation. Bills and
payment can be released only after the submission of warranty and certificates mentioned
in this document.

— Test certificate from an Indian Government laboratory (CRRI/ARAI/ICAT) on Abrasion
resistance as per ASTM D 4280, Coefficient of Luminance Intensity-CIL as per MoRTH table
800-13, Material, Marker Height, Color, Slope of Reflecting Surface (Lens), Lens Impact
strength, Resistance to temperature cycling, & Longitudinal Flexural Strength to be
submitted by the manufacturer and enclosed along with the bid at the time of bid opening
and to be submitted to Engineer in charge before start of the work.

(a) Ministry Guidelines
The guidelines that are followed for Raised Pavement Markers are:

Section 5 of IRC: 35 2015.
; Clause 804 of MoRTH Section 800.
C. ASTM D 4280-

As per Clause 804 of MoRTH-

Material Details of RPM: RPM/road stud shall be made of plastic body moulded, either from
polycarbonate or ABS or equivalent. It should support a load of 13,635 KG tested in accordance with
ASTM D 4280. It should consist of reflective panels with micro-prismatic lens capable of providing total
internal reflection of the light entering the lens face. _

Design: The slope of retro-reflecting surface shall be 35+5° to the base and the area of retro-reflecting
surface shall not be less than 13 Sg.cm.

Optical Performance: All the studs should comply to Tables 800-13 and 800-14 for Coefficient of
Luminous Intensity (C.I.L) values.

(b) Colour Bifurcation
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The usage of different colors of RPM are as under:

a. White- These are used to indicate traffic lane line and center of carriageway.

b. Red- These are used to delineate the left-hand edge of the running carriageway i.e.
these studs should be used on shoulder side edge line.
c. Yellow- These are used to delineate the right-hand edge of the running carriageway i.e. these are used
on the median side edge line.

d. Green - Green road studs are to be employed to indicate crossable edge line like the lay byes and to
show the boundary of acceleration or deceleration line on left hand side of the carriageway in case of the

multi-lane divided carriageways.

(c) Installation Instructions

Spacing /Placement of Road Studs
The placement details are given below as per Table 5.2 of IRC:35 2015

carriageways along-with the diagrams.

Road Studs for Undivided Carriageways

for undivided and divided

Description Traffic |Carri Normal Section Warning Section No Overtaking Section
Movement | age
Road Way | centre Line | EdgeLine| Traffic Centre Edge Traffic | Centre Edge Traffic
Lane Line Line Lane Line Line Lane Line
Category Line Line
Single/ Two <55 NA Red-White NA NA Red- NA NA Red- NA
Intermedi m Bi- White White
ate Lane way directional Bi- Bi-
Road at18 m directio directio
interval nal at 9 nal at 6
(Optional) m m
interval interval
(Option (Desira
al) ble)
Two Two 55 White- Red-White NA White- Red- NA Yellow- Red- NA
Lane mtol White Bi- Bi- White White Yellow White
Road WRY 7m| directional | directional Bi- Bi- Bi- Bi-
at18 m at18 m directio directio directio direction
interval interval nalat9 nal at 9 nal at 6 alaté
(Optional) (Optional) m m m m
interval interval interval interval
(Desira (Desira (Desira (Desira
ble) ble) ble) ble)
30

//




b

Two Lane Two >7 White- Red-White NA White- Red- NA Yellow- Red- NA
- oad m White Bi- Bi- White White Yellow White
Qil.h way directional directional Bi- Bi- Bi- Bi-
Paved at18 m at 18 m directio directio directio direction
Shoulder interval interval nal at 9 nal at9 nal at 6 alatb
(Optional) (Optional) m m m m
interval interval interval interval
(Desira (Desira (Desira (Desirab
ble) ble) ble) le)
Three Two >11| Yellow- Red-White Not Yellow- Red- Not Yellow- Red- White-
Lane m Yellow Bi- Bi- Requir Yellow White Requir Yellow White White
Undivide way directional directional ed Bi- Bi- ed Bi- Bi- Bidirectio
d Road at18m at18 m directio direction directio direction nal at 6
interval interval nalat9 alat9 nal at 6 alaté m
(Desirable) (Optional) m m m m interval
interval interval interval interval (Optional
{Desira (Desira (Desira (Desirab )
ble) ble) ble) le)
Four Lane Two >14 Yellow- Red-White Not Yellow- Red- Not Yellow- Red- White-
Undivide way Yellow Bi- Bi- Requir Yellow White Requir Yellow White White
d Road directional at | directional ed Bi- Bi- ed Bi- Bi- Bidirectio
18 m at18 m directio direction directio direction nalat6
interval interval nalat9 alat9 nal at 6 alat6 m
(Desirable) (Optional) m m m m interval
interval interval interval interval (Optional
(Desira (Desira (Desira (Desirab )
ble) ble) ble) le)
Road Studs for Divided Carriageways
Description, One Side Normal Section Warning Section No Overtaking Section
Carriage
way
Road Width Traffic | Shoulder Median Traffic Shoulder Median Traffic Shoulde Median
Category (in m) Lane Side Side Lane Side Side Lane r Side Side
Line Edge Edge Line Edge Edge Line Edge Edge
Line Line Line Line Line Line
Red Red Red
Four Lane >7.3 Not Red Yellow  [White-White Red Yellow Unidirection | Unidirection| Unidirectio
Divided Requi | Unidirectio Unidirectio |Bi-directional | Unidirectio | Unidirection alatém alat6m nal at 6m
Carriageways red nalat18 m nalat18 |at9minterval | nalat9m al interval interval interval
interval minterval | (Optional) interval at9minterv | (Desirable) | (Desirable) | (Desirable)
(Desirable) | (Desirable) (Desirable) al
(Desirable)
Red Red Red
Six Lane >10.8 Not Red Yellow White Red Yellow Unidirectio | Unidirection| Unidirectio
Divided Requi | Unidirection | Unidirectio |Unidirectional | Unidirection | Unidirection| nal at 6m alatém nal at 6m
Carriageways red alat18 m nal at 18 |at9minterval alat9m al interval interval interval
interval m interval | (Optional) interval at9minterv | (Desirable) | (Desirable) | (Desirable)
(Desirable) | (Desirable) (Desirable) al
(Desirable)
Red Red Red
Four Lane >95 Not Red Yellow White Red Yellow Unidirection | Unidirection| Unidirection
Divided Requi | Unidirection | Unidirectio [Unidirectional | Unidirection | Unidirection al at 6m alat6m alat6m
Expressway red alat18 m nalat 18 |at9minterval alat9m al interval interval interval
interval minterval | (Optional) interval atminterv | (Desirable) | (Desirable) | (Desirable)
(Desirable) | (Desirable) (Desirable) al
(Desirable)
Red Red Red
Six Lane >12 Not Red Yellow  [White-White Red Yellow Unidirectio | Unidirection| Unidirection
Divided Requi | Unidirection | Unidirectio |Bi-directional | Unidirection | Unidirection| nal at 6m alat 6m alat6m
Expressway red alat18 m nalat 18 |at9minterval alat9m al interval interval interval
interval minterval | (Optional) interval at9minterv | (Desirable) | (Desirable) | (Desirable)
(Desirable) | (Desirable) (Desirable) al
(Desirable)

For Chevron/diagonal markings on gorge, red colour road studs shall be provided and spacing shall be the
same as that for the spacing of diagonal and chevrons (2/4/6 meter). The studs shall be placed to mark the
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continuous line of diagonal and chevron marking. Road studs shall be placed inside the continuous line
marking at the midpoint of diagonal or chevron. For crossable continuous line like

acceleration/deceleration lanes involving lane changing, green colour road studs shall be provided at 8 m
spacing. Two rows of Yellow road studs shall be provided for zebra crossing at 0.5 m spacing across the
carriageway which can be achieved by installing road studs at four corners of each block of
BMO01/BM02/BM03. On approaches to any hazardous situation also, two arrays of road studs shall be
provided at 0.5 m gap across the carriageway and the two arrays of road studs shall be placed at 0.5 m apart.

10.5m
Carriageway

1.5m
Footpath cum Utidy Corrdor
P S 7.0m T PR -
Service Road
I

3 50m 3.50m
| — l]'-—:)?fu o1 3.45m 3.40m
3
] ¥ }
I 05+ L‘“olsm-l-l-— O!Om.-'()‘]SmJ 010m1015m+
I 1 I i
‘l( 1 I U 1 1
4 e e v ¥
[ J o 4

Speed Arresters: Speed arresters shall be placed using the road studs not less than ten rows with the raised
markings. These speed arresters are effective in reducing the speeds of vehicles up to the posted speed limit.
The placement of speed arresters shall be further guided by the proper signboards

» Road marking (IRC 35-2015)
Introduction

Road marking are essential to guide the road user and to ensure a smoother flow of traffic. Marking
have to be of standard colour and dimension and should be marked at appropriate places so as to
optimize their visibility and effectiveness.

(a) Definition
Road surface marking is any kind of device or material that is used on a road surface in order to
convey official information. Road Marking are defined as lines, devices, applied to or attached to
the carriageway or kerb or to the object within as well as the adjacent to the carriageway, for
controlling, warning, guiding and information all the road user.

(b) Ministry guidelines

The Guidelines that are followed for road marking are:
a- IRC:35-2015
b- Clause 8030of MoRTH
(c) Color & Sizes

White:
White color is the general and most widely used color for road marking because of its visibility
and good contrast against the road surfaces.
White color is used for longitudinal marking to delineate:
A. The separation of traffic flow in the same direction.
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B. The left edge of the roadways.

Most of the transverse marking like word and symbol marking, stop lines, yield lines,
pedestrians crossings and other, shall be white unless otherwise specified herein.

Yellow
The longitudinal marking in yellow color should be used to convey message where it is not
permitted to cross the marking. Yellow color is also used to show parking restriction and to
impose other traffic control.

Yellow longitudinal marking are used to delineate:
A. The right edge of the roadway of divided carriageway.
(d) Testing of road marking
i. Testing Equipment

Retro-reflectivity is the ability of road marking to reflect light from a vehicle’s headlights back to
the driving position of a vehicle. Retro-reflectivity is measured using a piece of equipment know
as a Retro-Reflectometer. For reflection in daylight or under road light the luminance illumination
Qd is used and is expressed in med/m2/lux. Retro-reflectivity is measures using a coefficient in
diffuse reflectometer.

Portable handheld retro-reflectometer for determination of night visibility (RL) and day visibility
(Qd) of road marking.

One instrument for all types of road marking Both RL &Qd measurements should be under

the body of main instrument only. Extensions in instrument body for measurement of RL &Qd are
not acceptable

Retroreflectometer for determination of night visibility (RL) and day visibility (Qd) of road
marking in accordance with ASTM E-1710 (RL), ASTM E 2302 (Qd), ASTM 2177 (RL Wet) and

IRC: 35

All- important data such as Day & Night Visibility, GPS coordinates, ambient temperature
(oC/OF), relative humidity (rH%), picture as as date and time should be measured at the
sametime.

Testing Procedure:-

1. For pavement marking line 3KM or less:
1. Anyrandomly located evaluation selected.
2. Sample size shall be at least 20 numbers.
3. Average of 20 numbers determines retro reflectivity of marking
2. For 3KM-16 KM marking line:
1. Atleast 3 randomly selected sections.
2. Evaluation section shall not overlap.
3. Each evaluation section measurement should be of 20 number sam ple size.
4. Average of 20 number give retro reflectivity of that section.
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5. Grand average is determined using the average retro reflectivity from each evaluation
section.

3. For more than 16 KM marking line:
1. Select more than 3 evaluation sections.
Evaluation section shall not overlap.
Each evaluation section measurement should be of 20 number sample size.
Average of 20 number give retro reflectivity of that section.
5. Grand average is determined using the average retro reflectivity from each.

-l

4. Retro- reflectivity under wetness:

1. The test condition is created using clean water poured from a bucket with an approximately
capacity of 10 litter and from a height of 0.5m above the surface so that the measuring field
and it’s surrounding area is momentarily flooded by a crest water. The retro reflectivity shall
be measured under the test condition on minutes after the water has been poured.

2. Precautions:

e Testing area should be flat and avoid damaged, broken & twisted area.
e Testing area should be neat and clean.
e Testing area should be free from dust, moisture, oil, grease etc.

([Are—re AIfPT vF o= W 9 o 39 e o9 ¥ wfwfea 8 8, S99 w=faa IRC Codes
¥ Review f&ar o1 |aar 8)

D. WSH &l W WHEM¥A $1A1 =g MfaRad =gl &1 |He SR gv

IFOE TS89 &) HRIAR! B O |

UG B o1 @ FE H e 9udl 3 g wifitye R o ' a1 ufta e o <=
JFTO H WEE $fifse RuId QiR aiffg=ar ud srefleror g &1 Sgad SWRIRG) A Her
P TR TE Got T Y o @ REy wF ¥ Ye 9ue) ¥ 9RRig 9 Uity &7 IFeidR g
oo fhar o |

QA7 Jfifee wra T fFefeRad fagel &1 Ry s @ -

o S P Geometry (AIS!, SR INMT WS FIR B! AT |
e WISl T Sl W gfie IIRET (vision Obstruction) HT FUR Td JLEARS S AgIol Td
v T 3o &1 wfea= fear S |

® Accidental Hazard object SIe—Electric poles, tree, culvert parapet, starting points of dividers 31 If
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® FEdge/Shoulder drop$ ESCIN B AT |

e [RC: 35-2015 (Code of practice of road marking) @ 3R € HIHT BT B |
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EXE 9% § =g v ¥ R wifees fey o 9ad 2 |
> SRH GUR B FH |
a. Widening of junction
b. Utility shifting as per minimal requirement (X- checked by PWD officers )
c. Rotary, island as and where needed
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Speed calming measures (Type & location to be selected very carefully)
Signages, Road marking & road safety furniture.

Drain( 3TETET AT # AERHAMAR, PR el “R19 P Rl 9= 21 %& 2)

. Cantilever/overhead board (depending upon road crossing at junction)

> fﬁa AS (curve) TR Horizontal & Vertical curves T JER |
Smoothening of curves as per availability of ROW.
Extra widening.
Intoduction of proper super elevation.
Chevron sign- Should be placed at outer edge of road at single post with both
direction indication.
e. Signages, Road marking & Road furnitures.
f. Speed calming measure (Type & location to be selected very carefully)
g. Crash barrier as per site condition ( if height of emabankement is > 3m )
» High embankment (height > 3m) TR {r&T &) gfic @ DI-INTR &1 o1 |
> "Hdl /qaivf g /gferat &1 gur |
Widening of culvert (less than 6m span)
Parapet wall &7 IR &1
Hazard markers/ signages
Road safety furniture
Road marking
Speed calming measures at approaches (Type & location to be selected very
carefully)

» o1 Ere) 90T A g e semar e o are &
a. Interlocking tiles RT widening &T & |
b. Speed calming measures (Type & location to be selected very carefully)
c. Signages

> XIS WIEAS &1 BT (as per IRC 67-2022)

a. For Express ways/NH/ SH- Type Xl sheet should be used in signages.
b. For MDR/ODR- Type IV sheet should be used in signages.
> XIS AT T BT (as per IRC 35-2015)
a. 5.5 HIEE 91l A W Bael T AT BT TR fhar s |
b. Q;omarﬁmﬁ@s‘m@wﬁfwwmwwﬁwmwmmm
f
c. TRl /RN T ardt U wed AR § AavaS A ER ST T BT B |
» Traffic calming measure(as per IRC 99-2018)
a. Speed table
b. Rumble strips
c. Repeated bars
d. Textured patch
» Road safety furnitures

a. Cateye-ARTEl/fiREl /Bd W &) wifeers forar o |
b. Tree plate- $fthes &1 fXem # U3 & Bao e FES W B TR WY |

c. Delinators, Median marker
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