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Road traffic signs are the main means of delineating traffic regulation; guiding, warning and informing
about impending dangers and situations. In order to consistently guide and convey the message to the road
users, traffic signs have to be standardised and consistent with internationally recognised signs. With the
passage of time, it therefore becomes necessary to update the existing sign standard to accommodate new
traffic control devices and also maintain consistency with the internationally standardized signs (UN
Convention on Road Signs and Signal- Vienna Convention and 2010 UN Consolidated Resolution on Road
Sign and Signal).

The objective of this study was therefore to review and update the existing standard on road traffic signs
and update it.

The methodology that was adopted for this study was a review of the existing sign standard (Traffic Sign
Manual 1997 published by the Department of Roads, signs incorporated in the Motor Vehicle and
Transport Management Regulation 1997), review the past practices that was in place for signage in Nepal
and identification of new standardised signs that are necessary for inclusion in the updated traffic sign
manual. Interaction with the stakeholders (Department of Transport Management, Department of Roads)
were also conducted to gather information on any parallel study regarding traffic signage.

Chapter 2 summarise the purpose of standard road traffic signs, the type of signs that exists (regulatory
signs; warning, signs; informatory signs; supplementary plates and road-markings) and discuss the basic
principles for behind the development of a comprehensive list of signs that is consistent with accepted
international norms (1968 UN World Convention on Road Signs and Signal- Vienna Convention and 2010
UN Consolidated Resolution on Road Sign and Signal). It is important that signage are visible,
understandable and road users know what they mean and are motivated to behave correctly.

Chapter 3 discusses on the design, layout and positioning of different signs on the road.

Chapter 4 describes the size, installation, visibility requirement for regulatory signs; discuss on speed
management and recommend new speed-limit to introduce in Nepal; describes traffic calming measures
and lastly lists a new schedule of regulatory signs to be included in Nepal.

Chapter 5 describes warning signs dealing with their size, installation, placement and visibility requirement
that must be maintained. Finally, a new schedule of warning signs to be included in Nepal is recommended.

Chapter 6 describes informatory signs that includes the signs that belong to the direction signs and other
informatory signs. The font size, colour codes that should be adopted for direction signs is presented.
Within the direction sign category, new font style Preeti is recommended for the Nepali texts and UK
Transport Medium and UK Transport Heavy is recommended for the English texts. A more comprehensive
text size that are conducive for the design speed applicable for the road where the informatory sign is
installed is also recommended. Finally a new schedule of informatory signs is included in this chapter.

KEI in association with FBC Road Transport Safety and Axle Load Control Study in Nepal
E-i



TASK A-7/ Review and Update on Road Traffic Sign

Chapter 7 describes supplementary plates and traffic signals including the text size, font style for the
message to adopt. A new font style, Preeti and UK Transport Heavy have been recommended for the
Nepali and English text to use in the supplementary plates. Finally a new schedule of supplementary plates
is recommended for Nepal. This chapter also discusses about traffic signals dealing with their installation,
basic means of control; pedestrian signal (pelican) including their basic phasing arrangement and
installation. Finally the existing schedule of signals been recommended to be maintained.

Chapter 8 discusses on signage at construction work zone covering with the planning that is required, the
basic signs necessary at such zones and presents two generic signage arrangement at work-zones.

Chapter 9 describes road-marking starting their purpose and ending with a new recommended schedule of
road-marking.

Chapter 10 pertains to specification for manufacturing signs; standard of construction for signs including
colour coding; reflectorization of signs; brief outline of the material specification for traffic signals;
specification for the frame supports and fittings for signs and material specification for road-marking and
road-studs.

Chapter 11 describes the specification for installation of sign-posts, application of road-markings and
installation of road-studs.

Chapter 12 covers maintenance of signs and their monitoring. It describes about the maintenance schedule
to maintain, storage of signs and brief discussion on maintenance of road-studs.

A review of the existing standard of signs were conducted and an updated schedule of signs compatible
with the international standard were presented. The review found that all of the existing signs included in
the Traffic Sign Manual 1997 published by Department of Roads are still necessary and have been included
in the new schedule of signs along with new signs that has been added. It is recommended that these
updated signs are incorporated in the amendment of the Motor Vehicle Transport Regulation 1997.
Similarly, it is recommended that the Department of Transport Management regularly review and updated
these sign standards in the future as well.
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TSHAT ISF TANHAEEATS AMS] afar T G T GRS ATLAEEH a1 Fod IS, FT
e, ae® (@) FMoHaTs AN TRISH, ASHAT FAEEH ANTHAATS MARTd T&T ITSF
TMMReh) Abaessd! HeaqW STHEH g7 | TSF TANThAEsdTs Tal qave, T Fql (HafTd e
T IO ARG TR ARIHT TS AIYEUE T U FHESAAT & Itheh Hebdes o
T i EeTF TG | T FRU B TAAT Hebagedle TANTHT ATS T AGUH Ak faeror
U I FHeasleal ¥ faedeandl $0HT gl Hebaead l Ml aarsd Adaed® g7, |

T AATART e BT TAATHT U] HehAe&ehl [T TR ALATATIE T Ll G |

TH AAIAH FAIT (AT B TalAd alither Febaae (AT 4229 AT GSF [a9NERT Jehiiera
TR Feba [AERTH TIar ARIS, AT AT ATAA TG FHIAEel 0%Y) F1 qAaTATE,
foRTaeT 9 TR SATSUHT EER qHaTehT TRUE AT | WY e et
TTthep Febd FARTTRT TR &1 FHTEL T UF ARINET HIIGUE ATH 99 Tl qMtheh Hebalas
afe=m TRUERT 2T | ATl FEAT T TERATAES (ATAMTT T (qET, I faanT
JET 9 g TR |

T TATAR FAT R AT GEF dIheh Hebagedl IUAMNIAT, ATEITHAT, ThR < FuA

qieredTcHeE Hebd [or, SIqAHa® dobd (=8, GeAMas dbd =g, d9 Hbd I GS& @i
ferees) ¥ [aeaaamdl TqH J=Aida A9eUe AT dltheh Hebaeddl [a¥qd Il daR T a%
U TRTHT T | TSHAT FART g IRk Tebces W sfgd, AfTel qRT T Febaged g
T AT AT P TANThAREATS YN T @letehl g AT T |

qATT 3 A/ A= TR ddhdesdl feuiied, aMTee, ATHER qAT Hebd MG TATHEwH! AHT
Jool@ TRTH 3 |

FAT ¥ W FAAAHE Feba [oggedl Agw T (qAg T@ @A T%l T hEH
T O SEaH g4 (visibility requirement) STET Jeot@ TRTHT G | AT ATAHT TSHEEHAT TARTHT
ST Fiepd At T [qAESH aHT I Jooild TRTHN & | T THITHT AR
TS FAREEH TAMls @AThd AT [MIAT TH  Alhd  aAAEE TN AahsAT
AEIBITARO AT T AT FiTeTdTcHeE qMitheh Hebagoehl AT HAATAIP Gol GATELT TRURT T |

HAT Y AT FAAWHAS Mheh  Hebdgodl ATesl, [qadrs A& @Ee &l TR HFH
T 99 AaH 0 AR Jeord RS G | Y ATAHAF qheh Aebdgedl 741 Jarafdd qar
U T ALATIHT FHTLT TRUH T |

HAT & AT ToAAHAS CMheh Febcge STTAT [QUHT Fobd T AT FoATHAF Hbaed Iag Ad
AT FUF TRUHT G | AT FHAeeHT TANT TR I A& ares, fadr (fonts) T T5eT AT 9
SAeRT feguer g | W gea el 9keR o=aia Oq fGeel WhdeeHr W@ Sqrel
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qerers favraer fodr srear Ry fordrems T el steRer @l UK Transport Medium ¥ UK
Transport SHE@Y il ITART I RIS TRUST G | FoAHAF Mk Aobaeeesals TS
TR AEHehl fESlIE Tclls ] ATARAT AT HbaaeH A~ AeRes M= dest s 94 J9
T Al YT TRUHT @ | ATHT TANTH 1S GoTHed  theh  Webaewal A
FETATI® T 90 FHTLT TRUH G |

qAT © 7 AlARh Fbd ©Idee LATIIRHATITT TATHERO T dMMheh ATIEwhl AHAT Joold
TRTHT G | AfIRTh Tobd ©ICeHT TIRT TRA AqTell AeRepl AR Far ordr T st serer ani
UK Transport Heavy ferdT weemer TRUaT & | A1 Afdieeh &b wideheel 7t eramatass g=r qi
famfeer TivUFT B | ATIET TMRE TR TS AN, YTAAHAREATE TSHFT for=aT AfEe
U Ifthe axilee (Pelican or Pedestrian Mid-Block Signal) @TemRuraar g+ ®fss (Phasing)
AT, WS T AL H AWAT FUF TRUHI B | AdHT AR Gobd ©cgsdl AT
FATATIF TAT T&Ad TRUH B, |

AATT & AT ASFEEH! (MHI TAFETHT T@Igehd A=A+ (Construction Work-Zone Signage) ,
faepr drorr, omdl, @ 9uH RURT T | G g MHIER qRl SERaar $aqnT
R Fleh 32T IITEIUAT FHTAL TRTH & |

FATT AT Y& JAeHT oflgd @5 Gobd AT Iood@ TRUR & T J&AT @5 YebcTeh!
AN AT FANT T Al A1 AcATATIF AT AT TR B |

HAT Q0 T T Fbdes aAIGal SUAN T 99 W(Ghepdd, UGS, 7§, [qadls dehlgd
QAT ATIARAAAAO, AMG, FI AR ARG TIHT Feolg TRTHT T | AT TebcAge (HHTITHT
TART & ATHAESR! HIAGUGeh! AT i Jecld TRUHT 3 |

HATT 99 AT AT qMheb Tobdl AT TSk TAGHT oM@ TETFeh bl TAReba THAT TR
e

HAT R AT QMheh Heobceodl TR TN FALAIHAH ARHAT Iooid  TRUR @ | TG
THT GHRPT FEHTAT GTAAT T T AR, Fobd [ovgesehl AUSRY U [T YehlRehl afeeprl
ETFHT AT A WL FATAH HAHO Hl HAA AR I U TRUHT |

T HATT AT BTl TATAT 2Iheh Yebceedhl AT T J&AT Hebcgwalls [FeaeaTdl TRaT
el T AeAmEgd T U MRTH G | AR [AAGATHT Sk [HNTEE ThTTd
MR Tebd FIMAA 9389 AT IJooi@ TUH G ASH Hebdewdlls JATEd TIHT AT T

" e fesred et SR FEwdr AT FAW TUFT HIIUE AET TEHH @Y T TR AT FA (SIS AAT
(design speed) @TE ATER AMT TAR TRUH &75 | fSoed il TSl SATH, TRATS (MR TEH |
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Tt Gebdes UM FHELT TRUHT & | JarT qa7 1A FaeT HaaEel 04 @l e g

e FAT A GV AAEE IMRE G (Oreevdls IUIh QUG FIRTEAET e
5 1 14 2 S SN | B B 1 M o N e 1 < S o1 o e

TMMheh WehdgeaTS (MATHT TAHT AATAIF T ol T JdTe TR 3 |
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CHAPTER1 INTRODUCTION

11 RATIONALE OF STANDARD ROAD TRAFFIC SIGN

Road traffic signs are the main means of delineating traffic regulations; guiding, warning road
users of impending situations, restrictions or information on the road. The term ‘traffic sign
therefore includes not only signs but also road markings, delineators, road studs, traffic light
signals and other traffic control devices.

In order to consistently guide road users to behave or to convey the message correctly, it is very
important to develop road traffic sign standards (sign standard referred here includes road
marking as well). With the passage of time, it also becomes necessary to update these standards
to designate new traffic control devices and to make them consistent with the internationally
standardized signs and road markings. In this context, the signs should be consistent with the
UN mandated conventions (1968 UN Convention on Road Signs and Signal- Vienna
Convention and 2010 UN Consolidated Resolution on Road Sign and Signal).

12 CONTENT OF THIS DOCUMENT

A substantial portion of the details provided in the DoR Traffic Sign Manual 1997 (TSM 1997)
has been reproduced in this document. Moreover, additional signs have been included based on
assessment and feedback from experts and stakeholders.

13 LEGAL BASIS AND CHANGES REQUIRED

As per Motor Vehicle and Transport Management Act 2049 (1993) or MVTMA 1993, the
Department of Transport Management (DoTM) is mandated to install necessary traffic signs of
symbols, colour, size and model conforming to international practice. Road users legally need to
drive or abide by the traffic signs.

This updated Traffic Signs Manual will be incorporated as part of the amended Motor Vehicle
and Transport Management Regulation to provide a legal basis for enforcement. It has also
provided a code of practice for DoTM, designers, manufacturers and contractors to ensure a
consistent approach to signage throughout Nepal for better understanding and recognition of
signs.

14 DOTM’S PRACTICES FOR STANDARD ROAD TRAFFIC SIGN

1.4.1 Past Practices

A schedule of standard road traffic signs are included in the Motor Vehicle and Transport
Management Regulation 2055 (1997) or MVTMR 1997. This schedule includes regulatory,
warning and informatory signs that apply on the roads but does not include road marking.
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While Motor Vehicle and Transport Management Act 2049 (1993) has solely authorized DoTM
to install traffic signs, it has not installed any signs in the road network of Nepal on its own to
date but has recently fabricated signs to traffic police for installation upon the later demand.
Amongst the road agencies, only DoR has substantially installed and maintained traffic signs
and road marking along the strategic roads using the power delegated from DoTM allowed in
MVMTA 1993. Installation of signs in the local road network under DoLIDAR is virtually non-
existent.

Signage and road marking is inadequate and provisioned on ad-hoc basis (e.g. number of signs
per km) even in the strategic roads and this inadequacy can only be identified if a road safety
audit is conducted on the road concerned. These delineation measures which are of utmost
important and first line of defense against road hazards or critical points along the road network
receive low priority.

1.4.2 Current Status

Currently, the status quo regarding road traffic signs and road marking has not changed but
DoTM has recently provided signs to traffic police for installation upon the later’s demand.
Within the main roads in Kathmandu Valley and strategic roads, delineation have received more
attention and there are numerous NGOs, private organizations, business houses that sponsor
installation of signs in Kathmandu through advertisement schemes. However, uniformity in the
signs, their placement or education for road users on sign is lacking.
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CHAPTER 2 PURPOSES OF STANDARD ROAD TRAFFIC SIGNS

2.1

2.2

2.3

231

TYPES OF SIGNS
As discussed previously, the road traffic signs serve one of the three purposes.

i.  Regulatory: To regulate road users to mandatorily follow certain rules or
restrictions (no parking, no stopping and parking, speed limit, no entry, no
overtaking, no left-turns, etc.).

ii.  Warning: To warn road users of impending situations (presence of intersections,
sharp bends, bridges, crossings, pedestrian movements, steep vertical drops, etc.)

iii.  Informatory: To inform of destination and facilities (zebra-crossing, directions, bus-
stops, taxi-stand, bus laybys, etc.)

iv.  Supplementary: To indicate what the restriction or warning applies to and are
attached to either in the primary regulatory or warning sign but never on their own.

v.  Road-marking: Are marking painted over the pavement to regulate, warn and
inform road users and clarify, complement the message in the sign-posts.

PERSPECTIVE USERS

As the responsible agency for installing and maintaining traffic signs, this document will be
useful literature for DoTM to follow. Road agencies such as DoR, DoLIDAR municipalities,
VDCs, DoLIDAR will also find this document a useful resource in planning, designing and
installing traffic signs and road-markings throughout the country. Traffic police will find this
document useful in interpreting the rules that apply according to the signs installed or marked.
Correlation of the signs with vehicle or road-user involved in a road crash can lead to useful
clues regarding the cause in context to crash analysis and countermeasure determination.

BASIC PRINCIPLE FOR SIGNS, DEVELOPMENT OF COMPREHENSIVE LIST

Developing a Comprehensive List of Signs

Clear and efficient signing is essential in the road network for proper traffic movement and
regulation. A poorly signed road or a road with poor sign maintenance will have adversely affect
traffic safety and rules compliance along the road. Road users depend on signs for information
and guidance and road authorities depend on signing for the efficient working of their road
network in terms of enforcement of traffic regulations, traffic control and to assist in traffic
safety.
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Signs must convey their message clearly, quickly and lucidly to the road users in an
unambiguous manner. Therefore, using standard signs assists in their quick recognition owing
to consistency in the shape, colour and lettering for each type of signs for specific purpose. For
maximum benefits, there should be uniformity of signs as well as uniformity in their use, siting
and illumination.

Signs should only be used where they can usefully guide, control traffic and promote road safety.
A balance must be achieved between too many and too few signs. For example, the incorrect or
unnecessary use of a sign frequently annoys drivers and prompt him/her to lose respect for the
sign. This type of attitude from the road users will in time render the sign ineffective in
situations where it is really needed. For the same reason, one should avoid installing signs
which impose a restriction that will be very unpopular and difficult to enforce. Drivers will stop
taking signs seriously when they see others ignoring them without being caught. Signs are only
effective if they satisfy the following criteria.

e Theyare visible and legible
e They are understandable
e The road users know what they mean and

e The road users are motivated to behave correctly

Items 1) depend on the correct siting and maintenance of signs; item 2) requires the design of
the signs and symbols to be as self-explanatory as possible; items 3) and 4) depend on effective
education and enforcement, which, is outside the scope of this Manual. Other basic requirements
for road traffic signs are as follows.

o Have a well-designed message: Message in the sign should be displayed in a simple way
to be easily understandable. A picture or symbol which is more effective than words,
easily understood by the users who are illiterate should be adopted as far as possible.
Worded signs should only be used when there is no alternative.

e Is noticeable: Signs must have sufficient impact to be noticed by drivers which should be
taken into account in its design. Signs should be sited where the background will not
distract the eye from the sign.

e Is appropriately sized and sited: The size and siting of the sign is also relevant and there
are several sizes recommended for most of the signs. Identifying the right size is based on
the speed of the traffic at the site. This means that the symbols and lettering need to be
large enough to enable drivers to read it at the required distance.

e s easy to read: The symbols and legends on signs must be easy to read and is taken into
account in the design of the symbols, lettering, lettering spacing, colours, etc.
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2.4

2.5

o Are clearly visible at night: It is not sufficient to rely on illumination by wvehicle
headlights and it is strongly preferred that signs are reflective either wholly or in part.

e Be durably constructed and installed: Traffic signs should be constructed and installed so
as to last for many years without any attention apart from occasional cleaning.

DEVELOPING A COMPREHENSIVE LIST OF SIGNS

The existing schedule of signs in MVTMR 1997 does not include many signs that is deemed
necessary nor does it include new signs that designate emerging urban environment (e.g.
pedestrianized zones, shared zones, transit malls, cycle lanes, etc.) or traffic control devices
(traffic calming devices such as road humps, chicanes, built-outs, gateways, rumble strips,
gantry sign-board, etc.). Many of the signs included in the Traffic Sign Manual 1997 published
by DoR are not listed in MVTMR 1997 but been installed in various locations in Nepal.
Therefore, this manual has reviewed the various signs that are in use globally and included new
ones deemed relevant to Nepalese conditions currently and into the near future.

COMPATIBILITY WITH INTERNATIONALLY STANDARDIZED SIGNS

All the signs included in this manual conform to the 1968 UN World Convention on Road Signs
and Signal (the Vienna Convention) including most part of the 2010 UN Consolidated
Resolution on Road Signs and Signal. For practicality, where there are more than two versions
of the same sign, the one adopted in India is adopted with some exception. The Indian standards
for signs also conform to the Vienna Convention.
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CHAPTER 3 DESIGN AND USE OF STANDARD SIGNS

31 CHOOSING THE APPROPRIATE SIZE FOR SIGNS
To simplify the design of the regulatory and warning signs in this manual, the size of the signs is
specified corresponding to the traffic and road environment on which they are erected. If additional
impact is necessary, it may be necessary in certain circumstances to use a larger size of the sign
than the road warrants. For example, a larger sized sign will be required at the end of a road section
where vehicle speeds have not been reduced by either the road surface condition or where
investigation shows that drivers have been ignoring a sign leading to crashes. The size of the
informatory signs and supplementary plates depends on the height of the Nepali and English
lettering used on the sign and the words involved.
3.2 POSITIONING OF SIGNS AND SITING
3.2.1 General Aspect of Positioning the Signs
When positioning signs, the following three aspects are to be considered.
e itssiting in relation to the intersection, hazard, etc., that it refers to;
e its position in relation to the edge of the carriageway;
¢ the height of the sign plate and its angle to the road.
Any special requirements for a specific sign is given in the relevant traffic sign diagram. The
recommended position for a sign in this manual should be used as a guide only since the precise
positioning can only be confirmed at the site itself owing to site constraints, especially in urban
area.
While positioning the sign-posts, one must always check that (i) the signs are clearly visible; (ii)
there is no confusion which road the sign refer to; (iii) the signs do not obstruct the view of drivers
and (iv) there is adequate lateral clearance to the signs to avoid being struck by vehicles. If
necessary, the siting or mounting can be altered to overcome the problem.
3.2.2 Clearance, Placement of Two Signs on Same Post, Angle of Placement
One must ensure that all the part of the signs have a lateral clearance of at least 600 mm from the
outer edge of the shoulder, carriageway (see Figure 3.1) or traffic island to prevent vehicles hitting
the signs and avoid placing the signs at places where vehicles stop or park on the shoulder.
KEI in association with FBC Road Transport Safety and Axle Load Control Study in Nepal

3-1



TASK A-7/ Review and Update on Road Traffic Sign

2000 rmm

g00 mm

F Thoulder

—_—
Carriageway

Figure 3.1 Minimum Lateral Clearance for Signs

Similarly, there should be a vertical clearance of 2 m between the lower edge of the sign-post to the

carriageway level or footpath (in case of urban areas) to discourage vandalism and tendency to

paste posters defacing the sign plate. However, temporary signs can be mounted on a frame

keeping the sign at least 300 mm from the ground.

When placing two warning signs on the same post, one should place the sign that relates to the

nearest hazard at the top. The sign plates should normally be aligned accordingly to face the driver.

On unlit roads the plate should be slightly angled away from the road to avoid mirror reflection

when illuminated by vehicle headlights as shown in Figure 3.2.

front] of

Shoulder

—— T
&5

sign+post

—

Carriageway

Figure 3.2 Top View of the Sign Plate Showing Placement
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3.2.3

Siting the Signs

The message in the sign has to be conveyed to the driver at the right time, neither too late for the
driver to take action, nor too soon that he has forgotten it by the time he has to act on it.

Signs should generally be sited on the left-hand side of the road as left-hand driving rules are
applicable in Nepal. But it may be better to put the sign on the right-hand side of the road or both
sides in certain cases to improve visibility or emphasize the restriction that applies (e.g. sharp
bends, no entry, etc.).

Regulatory signs are normally sited at or near the point where the instruction applies. Each sign is
designed to be read from a certain distance (visibility distance), which is determined by the road
designation. The sign must be sited where there is visibility to see it from this distance. The
minimum visibility distances are specified in the respective section of the manual on each sign
group.

Most warning signs and some direction signs are sited in advance of the hazard or intersection that
they relate in order to allow drivers enough time to take appropriate maneuvers (e.g. slow down) or
evasive action. This advance distance depends on the road designation as it also relates to the
speed limit that is applicable for specific hierarchy of road. This advance distance (stopping sight
distance) is indicated in the section pertaining to each sign group. If owing to site constraint, signs
have to be sited at a distance closer or further from their standard position, a supplementary plate is
used to indicate the actual distance to the intersection or hazard. However, it is safer to increase
rather than shorten the distance between a sign and the intersection or hazard concerned.
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CHAPTER4 REGULATORY ROAD TRAFFIC SIGNS

4.1 PURPOSE AND USE

Most regulatory signs mainly enforce traffic regulation or control traffic and are either
mandatory or prohibitory. The prohibitory types impose restrictions such as speed-limit, load-
limit, no turning, no parking, etc., and most are circular with red border. The mandatory types
instruct drivers to follow certain rules before proceeding (e.g. Stop, Give Way, etc.). Most other
mandatory signs such as the Keep Left sign are circular with a white symbol and border on a
blue background.

Regulatory signs must only be used where it is essential to control traffic based on safety
or efficiency consideration. Drivers will take more notice of them if they can see why they are
needed. Advance warning signs for regulatory requirements are sometimes required but these
signs themselves do not qualify as regulatory signs.

4.2 SIZES AND INSTALLATION

The size of the regulatory signs depend on the designation of the road on which they were
erected and will generally be as shown in Table 4.1.

Table 4.1 Size of Regulatory Signs

Road Designation/Specific Regulatory Signs Diamettz;:;;)t he Sign

National highways, feeder roads, other rural roads 600
For additional impact on national highways, feeder roads and 250
other rural roads

Town and urban roads 600
Town and urban roads where space is limited 450
Signs attached to traffic signal columns 300
Stop signs, Go signs and Give Way signs _750

(600 mm in urban areas)

4.3 PLACEMENT, VISIBILITY REQUIRED

Regulatory signs are normally sited at or near the point where the instruction applies and should
be aligned in such a way that there is no confusion about which road they refer to. Drivers must
be able to see the sign in advance from at least 75 m and 60 m on the national highways and
other roads, respectively, so that they have time to read the message and act on it. Regulatory
signs are placed at the left-hand side of the road but a second sign on the right-hand side may be
used where extra impact is needed.
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4.4 SPEED MANAGEMENT AND SPEED LIMIT SIGNS

441 Speed Management

Speed management is an important element to improve road safety as speed significantly
influences the severity of road crashes (i.e. fatalities, serious injuries). For example, crash risk
doubles when the speed increases by 5 kph and 10 kph above the safe speed in the urban and
rural roads, respectively. On the other hand, the reduction in the severity of crash from speed
reduction is significant. Table 4.2 illustrates the impact of speed control on the crash severity
and damages based on research conducted in the United States.

Table 4.2 Impact of Speed on Crash Severity

Change in Mean Speed
Change in: Speed Reduction Speed Increase
-10% -5% -1% +1% +5% +10%
Fatalities -38% -21% -4% +5% +25% +54%
Serious injuries -27% -14% -3% +3% +16% +33%
Other injuries -15% -1% -1% +2% +8% +15%
Property damage crashes | -10% -5% -1% +1% +5% +10%

Source: Traffic Safety; L. Evans; Science Serving Society, Bloomfield Hills, Michigan, USA; 2004

Traditionally, speed limit over a road was based on adoption of the 85th percentile speed (i.e. the
speed at or below which 85% of the drivers travel when they have full freedom to choose their
speed i.e. free-flow conditions). However, over the years with considerable research and
emphasis to safe speed, many countries no longer use the 85th percentile speed as the key factor
to determine the speed limit. Therefore, the state-of-the-art practice recommends establishing or
refining the speed limit on a road based on (i) crash history; (ii) current operating performance
and (iii) road and roadside geometry.

Amongst the above factors, the crash- history is the most important parameter which influences
the choice of speed limit. In this context, the crash-rate (number of crashes per 100 million
VKT?2) is usually referred, but this parameter is difficult to ascertain in Nepal as statistics on the
VKT is not usually available. The road and roadside geometry such as the road alignment
(straight, curved, steep, terrain), cross-section (divided/undivided carriageway, exclusive right-

2 \/KT= vehicle km travel
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turn lanes, number of lanes, lane width, presence of cycle or bus lanes, shoulder type, etc.) all
influence the choice of the speed-limit. Similarly, operating environment such as land use
(residential precinct, commercial districts, shared zone, etc.) and traffic pattern (volume,
composition, presence of significant pedestrians, cycle traffic, etc.) also guide the choice of
speed limit to adopt. Lastly, when an unpaved rural road is concerned, a lower speed limit than
the corresponding default speed limit is decided considering the three factors previously
discussed above.

While it is difficult for DoTM to comprehensively pursue a detailed assessment of the
parameters discussed above when fixing speed-limit in Nepalese roads, it is important that the
department recognizes the significance of these principles and gradually use it in a simplified
manner to fix speed limit for various roads. DoTM can continuously refine the speed-limits over
time as it gains more experience and insights.

It is important for the speed limits to be reasonable and enforceable and therefore departures
from the national speed limit should only be imposed if the situation definitely renders it unsafe
for vehicles to adopt the higher speed-limit. On the other hand, speed-limit sign is unnecessary
at locations such as sharp bends, tight hair-pins, section of restricted visibility, etc., and in such
circumstances, the use of proper warning signs instead will be more effective. Within the current
practice, the lowest speed-limits recommended for various types of roads and condition are
illustrated below but these need to be refined adopting new concepts as discussed previously.

Table 4.3 Speed-Limits Currently Recommended in Nepal

Type of Road/ Environment Lowest Recommended Speed-limit
Urban roads with substantial pedestrian traffic 25 kph
Any road crossing a bailey bridge® 25 kph

Recommended Speed Limit

Highest standard expressways* Not defined
Multi-lane roads in strategic road network Not defined
Double-lane roads in strategic road network Not defined
High quality urban arterial with negligible 60 kph

A bailey bridge is a steel truss bridge that can be quickly assembled and installed at river crossing for temporary
relief. These bridges are put in operation for the dry seasons and dismantled before the onset of monsoon.
* Expressways are high standard, access-controlled road with divided carriageway and are classified as Class |

strategic roads.

KEI in association with FBC Road Transport Safety and Axle Load Control Study in Nepal
4-3



TASK A-7/ Review and Update on Road Traffic Sign

pedestrians.

Double-lane/ wide road with negligible pedestrian 50 koh
traffic (urban/rural terai road) P
Across any double-lane/ wide road (urban/rural 50 koh
terai road) crossing a bridge without footpaths P
Urban roads with moderate pedestrian traffic 40 kph
Urban road with narrow through lane 40 kph

4.4.2 Traffic Calming Measures

Traffic calming measures are constructions laid over a road to automatically force vehicles to
reduce speed or self-enforce speed control. The concept through which these devices are able to
force vehicle to automatically reduce speed while the latter traverse through these devices is
through creation of lateral protrusion or vertically raising of the carriageway surface in one form.
In another form, speed control is achieved by alerting errant vehicles as they run-over the
undulated road surface provided at the edges (shoulder rumble-strip), centre-line (central rumble
strips) or making the speed reduction zone prominent (e.g. gateway) . Figure 4.1 illustrates the

various types of traffic calming devices that are provided.

AUMILE STRIPS
| 13mm

JOGLE RARS
iBmm Mam Slmm 1Hdmm

f‘1 r “r q < F
LA AaeN ..o an - . -
1Jem
Elevation view of rumble-strip
and jiggle-bars

Figure 4.1 Example of Traffic Calming Measures

There are various types of traffic calming devices of which the most common are as follows.

¢ Road humps
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Rumble devices
Chicanes
Built-outs
Gateways
Mini-roundabouts

A brief description of each of these devices is given below.

(1) Roads Hump

A road hump is a raised paving constructed in the form of a parabola as shown in Figure 4.3 .
Owing to this device, vehicles need to slow down when traversing through it.

Figure 4.2 Example of a Road Hump in UK

M20 Direction of Traffic
cancrete/alternate o
construction os per -
engineer
- — B ———— Road surface
o
o

segment of <ircle

3700
Al dimension in mm

Figure 4.3 Appropriate Cross-section of A Road Hump

As shown in Figure 4.3, the hump is constructed of concrete or other constructions with the
parabolic hump having a maximum height of 102 mm at the crown and a 60 mm bedding for
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maximum depth. The road hump should span between 3.5 to 4 m (Figure 4.3 adopts a 3.7 m
span) to the maximum height indicated in order to effectively induce vehicles to reduce speed.
The existing road-humps constructed in various locations in Nepal do not generally conform to
the above standard but it is expected that these structures will gradually be modified based on
this guide.

Road humps should also be adequately delineated with road marking and warning signs in order to be conspicuous to
the drivers. There are various pattern of road marking adopted for road humps ranging from the saw-tooth, shaded saw-
tooth to checkered pattern but the single saw-tooth as indicated in Source: (1) MUTCD Part 3: Markings; US FHWA;

2003; (i) Indiana Mart www.indianamart.com

Figure 4.4 is recommended for use in Nepal (note that the saw tooth shown here is based on
right-hand driving in US and should be aligned to correspond to left-hand driving in Nepal.)

OPTION A
/— ¢ of Roadway
| 3.7m(121
18m i T'_.'p_l-::ul
I (6 ft) I ' i
! i Center of
= | P Travel Lane
Ly i ' L
—| &
'y ¥ — L _ _.
gHE AN
o | 1 Center of *
i | Speed Hump
| I
03m

i1 ) »~— 300 mm {12 in)

‘ 1 Yhite Markings

Source: (1) MUTCD Part 3: Markings; US FHWA; 2003; (ii) Indiana Mart www.indianamart.com

Figure 4.4 Shaded Saw-tooth Marking Used Over a Road Hump in US

Road humps constructed in Nepal should be marked and signed as illustrated in Figure 4.5 for a
two lane road and it is highly recommended to reflectorize the road-marking and signs for added
impact and visibility at night.

Road humps should not be constructed along national highways, expressways and main
carriageway of arterials®. But a series of road humps along local streets, service lanes of arterials,

> The cross section of an arterial with divided carriageway comprise of service lanes on both side of the main

carriageway. The main carriageway is reserved for through traffic while local traffic that need to access side
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residential areas, shared zones, can effectively control speed in these areas with the applicable
warning signs together with supplementary plates denoting the distance up to which humps are
present should be installed in advance to two ends (see Figure 4.6). Description of warning signs

and supplementary plates is given at the latter section of this manual.

Figure 4.5 Recommended Signage including Road Marking at Road Humps

approaches need to confine to the service lanes and number of access opening to the main carriageway is limited to

improve traffic mobility.
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Figure 4.6 Signage at Both Ends of a Road Section with Series of Humps
(2) Rumble Devices

Al.1.1.1. These devices comprise a series of narrow strips of humps of low height (maximum of
15 mm) provided over the road alerting driver to reduce speed or to take evasive action to prevent
errant vehicles to cross over the centre-line or run-over the edge-line when noise or vibration is
generated as it travel over these devices. The latter form of these devices constructed along the
centre or edge —line rather function as safety devices to prompt drivers to confine to one’s lane or
avoid straying too close to the edge rather than speed control. Alternatively their construction can
also involve milling or grinding depression rather than hump. Rumble devices can also be
constructed to reduce speed and they can be of the following types.

e Transverse rumble bars or strips

e Jiggle bars

e Rumble areas

a. Transverse Rumble Bars or Strips

These comprise of a set of narrow bands of thermoplastic humps of defined span constructed in
pairs with certain interval as shown in Source: Technical Circular T-01/09; British Columbia,
Canada; 2009

Figure 4.7. The height of each individual humps should not exceed 15 mm while no vertical face
should exceed 6 mm in height) from the road surface. The individual bars spanning 150 mmz25
mm each, are constructed by applying thermoplastic marking or alternatively grooves
corresponding to same depth (150 mmz25 mm) is constructed.
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Figure 4.7 Layout for Transverse Rumble Strip in Canada

Transverse rumble strips can also be constructed across the shoulder alone to discourage errant
drivers travelling along the shoulder.

Transverse rumble strips are not recommended when cycles are permitted unless there is a
minimum of 1.2 m clear path or shoulder is available in consideration of cyclists’ safety.
Transverse rumble strips should preferably be delineated with road marking such as “STOP
AHEAD” or “SIGNAL AHEAD” since the purpose of the rumble strips may not be clear. Over
the years, many road authorities no longer use traverse rumble strips for traffic calming but as
safety measure to alert of impending conditions ahead. The milled construction method for
transverse rumble strips can only be adopted when the asphalt is at least 50 mm thick.

One should carefully evaluate the adoption of transverse rumble strips near residences or other
sensitive noise receptors. Transverse rumble strips should not be installed across the carriageway
near sharp horizontal or vertical curves while the transverse ones over the shoulder should not be
installed if cycle traffic is present. Milled transverse rumble strips should not be applied over
cracked pavement nor on bridge decks.
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b. Jiggle-bars

In jiggle bar constructions, sets of closely spaced humps of low height (13 mm) spanning certain
length are provided at certain interval as illustrated in Figure 4.8 but the span of each individual
bars in each set gradually increase to effect a more effective audible and vibratory sound than
rumble strips.

NOOLE RARS
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Figure 4.8 Elevation View of Jiggle Bars

¢. Rumble areas

Rumble area is a continuous strip of carriageway constructed of coarsely textures aggregates
which produces rumble (height limited to 6- 7 mm) when traffic travel over it with the noise
increasing with speed (see Figure 4.9).

Direction of Travel

ramps over Im long

T—

1\ A
Y

Note: This diagram is not to scale, the typical number of corrugations in a 22m section would be 57.
Figure 4.9 Rumble Areas

Source: US Department of Transport; 2005.

d. Central-line Rumble Strips

These are narrow rumble strips that are laid over the centre-line as shown in  to alert driver if they are violating the
prohibition to cross over the solid centre-line where it is placed. Source: Civil Engineering Research Institute for Cold

Region, Japan; 2006

Figure 4.10 shows the construction of a centre-line rumble strip adopted in Japan.

KEI in association with FBC Road Transport Safety and Axle Load Control Study in Nepal
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Selid Painted Centerline

Source: Civil Engineering Research Institute for Cold Region, Japan; 2006

Figure 4.10 Centre-line Rumble Strips over a Solid Yellow Centre-line
As illustrated in Source: Civil Engineering Research Institute for Cold Region, Japan; 2006

Figure 4.10, each of the individual strips 170 mm wide (dimension C) are spaced at 300 mm
interval (dimension B). The strips are 350 mm thick (dimension A) and are laid in between the
vertical projection is limited to 12 mm (dimension t). These types of rumble strips at the centre-
line have not been applied in Nepal to date and technical know-how about its construction
including specialized equipment is currently not available in Nepal. Nevertheless, in future,
these measures can be applied or piloted in areas where there is a high cases of head-on crashes
following required training and equipment procurement.

e. Shoulder Rumble Strips
Source: Civil Engineering Research Institute for Cold Region, Japan; 2006

Figure 4.11 illustrates shoulder rumble strips applied in Japan to alert drivers against straying too
close towards the edge or to reduce run-off-the-road crashes.

Rumble Strip

:

Source: Civil Engineering Research Institute for Cold Region, Japan; 2006

P

oup afipg

Figure 4.11 Shoulder Rumble Strip Construction
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The series of strips 350 mm wide (dimension A), spanning 80 mm (dimension C) are
constructed at an interval of 230 mm (dimension B) keeping the depth of rumble at 9 mm
(dimension t). Based on research, these types of strips are recommended where shoulder at least
1.2 m wide is available in consideration to cyclists’ safety. These rumble strips immediately
before structures such as narrow bridges and tunnel mouths is regarded as effective as deviations
from lanes at those structures can be extremely dangerous. These type of rumble strips have not
been adopted to date in Nepal but with time, it is worthwhile to pilot application of these
measures at locations where there are substantial run-off-the road crash after training and
equipment procurement.

(3) Chicanes
Chicanes is a pair of lateral projections that are constructed inside the carriageway to narrow the

road. The pair of projections is staggered as shown in Figure 4.12 to force drivers to weave
through such structures and automatically force to reduce speed.

Figure 4.12 Illustration of Chicanes

As illustrated above, the projections can range from extension of the kerbs to simple island
construction with vegetation. Single chicanes are also sometimes adopted and research in UK
has demonstrated that car speed is forced to reduce to as much as 36 kph. However, it is
important to note that chicanes designed to reduce speeds of commercial vehicles up to 36 kph
should have road hump or speed table in order to reduce speed of cars as well (otherwise cars
will not be affected regarding speeding). Double chicanes can reduce speeds up to 24 kph.

(4) Built-outs
Built-outs are lateral projection constructed inside the carriageway from both sides to narrow the

carriageway. These are more appropriate for speed reduction in towns or major settlements.
These constructions can also be effectively designed to provide indented bus laybys or on-street

KEI in association with FBC Road Transport Safety and Axle Load Control Study in Nepal
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parking and superimpose with pedestrian crossing at the built-out as shown in Source: Institute
of Transportation Engineers, US.

Figure 4.13.

Build outs should be visible during daylight as well as night-time therefore requiring street
lighting. To improve its prominence, bollards appropriately signed and approach marking from
the kerb to the outer edge of the build out is necessary.

Source: Institute of Transportation Engineers, US.

Figure 4.13 Example of Built-out Superimposed with Convenient Pedestrian Crossing
(5) Gateways
Gateways are signage and prominent delineation (colour paving, pavement road marking, etc.) that are provided at the

interface between a general zone and a traffic calmed area or residence where speed need to be controlled (see Source:

Traffic Calming on Trunk Roads; TA87/04; UK Department of Main Roads & Bridge.

Figure 4.14)

Source: Traffic Calming on Trunk Roads; TA87/04; UK Department of Main Roads & Bridge.

Figure 4.14 Examples of Gateway

KEI in association with FBC Road Transport Safety and Axle Load Control Study in Nepal
4-13



TASK A-7/ Review and Update on Road Traffic Sign

(6)

45

The visual impact of gateways is the most important factor that influences effectiveness of speed
control. Therefore, the visual impact is enhanced with prominent markings to reduce width at
the edge or centre of carriageway or creating ghost islands (i.e. virtual island delineated by
means of marking alone). Research in UK have demonstrated that speed reduced at gateways by
5 to 21 kph (average 8 kph) while the mean and the 85" percentile speed reduced by 8 to 11 kph
on an average.

Mini-roundabouts
Mini-roundabouts can be used within built-up areas where the speed is not more than 48 kph

and can also substantially reduce crashes. But like all checks regarding appropriateness for
adopting a roundabout, all the flows from approach should be reasonably the same.

Figure 4.15 Mini-roundabout

Mini-roundabout having a flushed or domed island at the centre can allow large vehicle to
overrun the central area while turning if necessary. The maximum height of the domed central
area is 125 mm and the vertical face at the island kerb should not exceed 6 mm.

SCHEDULE OF REGULATORY SIGNS

The updated list of regulatory sign-post including additional one that were missing in the
existing schedule in MVTMR 1997 and new signs to be included is given below. For uniformity,
all regulatory sign posts will have the reference starting with the letter “A” for consistency with
that given in the DoR Traffic Sigh Manual 1997 (TSM 1997). The reference to the existing sign-
posts listed the TSM 1997 is also maintained and the new sign-posts continue after them. A
description of each of regulatory sign-post is given in Annex 1 of this manual.

Table 4.4 Updated Schedule of Regulatory Sign-Posts

Regulatory Sign-post Code Description

Al Stop and Give Way

KEI in association with FBC Road Transport Safety and Axle Load Control Study in Nepal
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Regulatory Sign-post Code Description
A2 Give Way
A3 No Entry
Ad No Motor Vehicles
A5 No Trucks
A6 No Handcarts
A7 No Bullock Carts
A8 No Pedestrians
A9 No Vehicles Over Length Shown
Al0 No Vehicles Over Height Shown
All No Vehicles Over Width Shown
Al2 No Vehicles Over Maximum Gross Weight Shown
Al3 Axle Weight Limit
Al4 No Parking
Al5 No Stopping
Al6 No Overtaking
Al7 No Passing Without Stopping
Al8 No Right Turn
Al9 No Left Turn
A20 No u turns
A2l No use of horn
A22 Maximum speed
A23 End of speed restriction
A24 Temporary stop sign
A25 Temporary go sign
A26 Restriction ends
A27 Ahead only

KEI in association with FBC
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Regulatory Sign-post Code Description
A28 Turn left
A29 Keep left
A30 Turn left ahead
A3l Small roundabout
A32 Pass either side
A33 One way traffic
A34 No vehicle carrying explosive
A35 No bus
A36 Shared route for cycles and pedestrians only
A37 Separate route for cycles and pedestrians
A38 Route for cycles only
A39 No cycles
A40 Routes for buses and cycles only
A4l No overtaking zone
A42 Give way to oncoming traffic
A43 Speed-zone
Ad4 Pedestrian Zone
A45 End Pedestrian Zone
A46 End Speed Zone

KEI in association with FBC
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CHAPTERS WARNING ROAD TRAFFIC SIGNS

5.1 PURPOSE AND USE

Warning signs alert all road users of hazards including potential ones or situation, features that lie
ahead on the road. As such they indicate a need for road users to be extra cautious and may
require a reduction in speed, certain maneuver for traffic safety. This section advises when to use
such sign while a description of each warning sign is given in Annex 2.

While adequate warning signs greatly facilitates road safety, they should be used sparingly and
only where needed to be most effective. Over signage or their placement to warn of conditions
which are already obvious to the users or are so minor not requiring any extra care will lose their
effectiveness with the users disregarding these signs in such locations over time. The need to be
extra cautious in judiciously deciding installation of warning sign is particularly true in urban
roads. For example, intersections in a built up or commercial district in a town are obvious and
speed are already low thus not requiring warning signs for intersection presence.

5.2 SHAPES, SIZES AND INSTALLATION

Most warning signs are triangular shaped with equal side (equilateral triangle) with a red border
depicting a symbol in black signifying the hazard ahead on a white background (Figure 5.1 for
examples). For more clarity, additional information is provided in supplementary plates installed
beneath the main warning sign.

A/
AL\

Figure 5.1 Examples of Warning Signs in Use in Nepal
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It takes time for a driver to act on the message given by a sign and slow his vehicle down to a
safe speed. Therefore signs must be sited sufficiently in advance to the hazard that lies ahead to
allow for this. Drivers must be able to see the sign from at least 60 m away (75 m on national
highways) so that they have time to read the message sufficiently in advance before taking
appropriate action or proceeding appropriately.

There should also be clear visibility from required distance to the sign. For this reason, sign
should be placed where the visibility is not obstructed by either the road alignment (e.g. sharp
curves, tight hairpins, high grades, etc.) or natural features (e.g. vegetation, utility poles,
structures, etc.). Thus, while warning signs are missing at the left-hand side of the road, the
road geometry or vegetation may require the warning signs to be installed on the right hand side
(e.g. on a sharp bend), they should be placed on both the sides to accord that visibility or to add
impact. However, in all such cases, care should be taken to confirm that there is no confusion as
to which drivers the sign is directed to i.e. the sign-board should aligned appropriately to ensure
this.

The size of the signs must also be large enough to be readable clearly by drivers travelling at the
average speeds of the traffic. The sizes applicable and distances at which the signs should be
adopted are prescribed in Table 5.1. A larger size warning sign than prescribed standard size
may be necessary for additional impact if it is observed that the sign have not been effectively
complied. In such cases, a larger size version of the sign is adopted as prescribed in Table 5.1.

Table 5.1 Size and Placement of Warning Signs

Recommended Size of the Sign
(mm) Distance of
Type of Road/ Environment Height Length of triangular Signs from
. X the Hazard
shaped sign (all sides
equal)
National highways — normal cases 750 866 180
National highways —for additional impact 900 1039 180
Feeder roads 750 866 100
Urban roads 600 693 50
Urban roads — for additional impact 750 866 50

Note: Sizes and distance is based on DoR TSM 1997.

If it is not possible to install the sign at the prescribed distance, the distance to the hazard should
be indicated on the supplementary plate D1. Where warning sign must be placed away from the
standard distance prescribed, there is the choice to either place it nearer or farther from the
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prescribed distance. However, it is preferable and safer to place such warning sign further
instead of nearer from safety consideration.

5.3 SCHEDULE OF WARNING SIGNS

Based on the review of the existing warning signs and identification of the missing as well as
new requirement, an updated list of warning sign-posts is shown in Table 5.2. This list includes
the existing signs listed in DoR TSM 1997 and new signs that are deemed necessary to denote
emerging hazards, events or environment along the roads in Nepal in the foreseeable future.
However, the list of warning signs should be reassessed at specific time in the future similar to
other signs and continually updated. All the warning signs are coded with the prefix Box for
consistency with the existing reference listed in TSM 1997 and the code number for the new
signs continues from the existing reference number.

Table 5.2 Schedule of Warning Signs-Posts

Warning Sign-Post Code Description

Bl Crossroads
B2 Major Road Ahead
B3 Side Road Right
B4 Staggered Junction
B5 T Junction
B6 Y Junction
B7 Traffic Merges From Left
B8 Traffic Merges From Right
B9 Roundabout
B10 Bend to the Right
B11 Hairpin Bend to Right
B12 Double Bend First Left
B13 Sharp Bend to the Left
B14 Road Narrows on Both Sides
B15 Road Narrows on the Right
B16 Dual Carriageway Ends
B17 Traffic Signals
B18 Steep Hill Downwards
B19 Steep Hill Upwards
B20 Height Limit Ahead
B21 Two Way Traffic Straight Ahead
B22 Two Way Traffic Crosses One Way Road
B23 Pedestrian Crossing
B24 Pedestrians in Road Ahead
B25 Children
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Warning Sign-Post Code Description
B26 Cattle
B27 Wild Animals
B28 River Bank
B29 Uneven Road
B30 Slippery Road
B31 Road Hump
B32 Low Flying Aircraft
B33 Falling Rocks
B34 Dangerous Dip
B35 Narrow Bridge
B36 Other Danger
B37 Checkpoint
B38 Road Works
B39 Loose Chippings
B40 Railway Level Crossing without Gate or Barrier
B41 Railway Level Crossing with Gate or Barrier
B42 Temporary Diversion Ahead
B43 Dangerous Obstruction (\Verges)
B44 Dangerous Obstruction (Central Reservation)
B45 T Junction
B46 Sharp Bend
B47 Direction of Temporary Diversion to the Right
B48 Delineator Posts
B49 Tunnel
B50 Series of curves

The details of each of these warning signs are given in Annex 2 of this manual. The
permissible sizes for each sign are indicated in the sign diagram and the sizes shown in brackets
are only adopted for additional impact as discussed in Table 5.1.
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CHAPTERG6 INFORMATORY ROAD TRAFFIC SIGNS

6.1 PURPOSE AND USE

Informatory signs are mainly of two categories; (i) direction signs and (ii) other information

signs. Separate description of each of these two categories of informatory signs is given below.
6.1.1 Direction Signs

This category of informatory sign comprise the larger group of the informatory signs informing

drivers about the direction to various destination from the point where these signs are installed in

order to help them in their trips. In this respect, these signs help to (i) reduce delays and

frustration for the road users; (ii) keep the traffic movement smooth, safe through the

intersections and (iii) promote commerce and tourism. The most important direction signs

belong to one of following groups:

(1) Advance direction signs, which, informs a driver about his/her route ahead in advance to

an intersection.
(2) Direction signs, which give route information at an intersection.
(3) Route confirmatory signs, which confirms and often give additional information about the
route ahead beyond an intersection.
{19 H
Hevs JASTHAD
Mahendra Rajmarg
Dhangadhi Hetauda
H14 Pathlaiya
Advanced direction sign, C22 Route confirmation sign, C23
Pokhara S|mara
Temporary diversion sign, C26 Direction sign in urban areas, C28
Figure 6.1 Direction Signs Example Used in Nepal

Source: Traffic Sign Manual, 1997; GoN DoR
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6.1.2  Other Informatory Signs

Other informatory signs (i) give advance information of restrictions or prohibition that lie ahead
or the end of a restriction or prohibition; (ii) give other information such as the name of a town,
village, etc. and (iii) inform about facilities ahead (e.g. on/ off- street parking, lay-bys, picnic
areas, telephones etc.).

Figure 6.2 Other Informatory Signs in Use in Nepal
Source: Traffic Sign Manual, 1997; GoN DoR

6.2 FONT TYPE, SIZE, COLOUR TO ADOPT

All the informatory signs will be rectangular shaped with the place identification sign being
rectangular shaped with its longer side horizontal with an arrow-head on one side (see Figure
6.1). All the informatory signs to be installed in Nepal will have the colour codes as shown in
Table 6.1.

Table 6.1 Colours of Direction Signs

Type of Informatory vF\e/ﬁzge-gi/pr? Road Type to Background Text/Graphic
Sign Installeg which Sign Refers Colour Colour
National highway dark green white
N_atlonal Feeder, rural road dark green white
highway
Urban roads white black
National highway dark green white
A(?j\_/ancg dm?ctlon, Feeder road Feeder, rural road dark green white
irection signs
Urban roads white black
National highway dark green white
Other roads Feeder, rural road dark green white
Urban roads white black
KEI in association with FBC Road Transport Safety and Axle Load Control Study in Nepal
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National .
Route confirmation Highway Any roads dark green white
sign at intersections
Urban road Any roads white black
National National highwa dark green white
Direction sign at highway ghway 9
intersection
Urban road Urban road white black
Temporary diversion
sign at intersection Any road Any road yellow black
Other inf i Text —~White mostly
er informato
signs Y Any road Any road blue Graphics = black or
white

If all the destinations of a direction sign installed on a national highway refer to local
destinations, the text should be in black on a white background. All the informatory signs should
include both the Nepali and English text with the former above its corresponding English text.
Table 6.2 shows the font style, color to adopt for the Nepali and English texts to use in
informatory signs.

Table 6.2 Font Syle, Colour to Adopt for Informatory Signs

Description Description

Nepali Text

Style Milan TTF/ Preeti

Colour White text whenona | Black Text when ona

green, blue, brown or white or yellow
black background background

English Text

White letters on a green, blue, UK Transport Medium

brown or black background

Black text on a white or yellow UK Transport Heavy

background

Text Case Sentence

The text size should be chosen with due regard to the design speed, functional classification and
location of the road in order to ensure that the message is legible but not too large to be obtrusive.
Milan TTF has been adopted for Nepali font type in informatory signs and supplementary plates
since 1997. However, this font is no longer used in desktop publishing nor details, literature
regarding its recent revision is available. In its place, numerous fonts for Nepali Devanagari
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scripts such as Preeti, Kanchan, Kantipur, Fontasy Himali, etc., have emerged with Preeti being

the most widely used font of printing. A comparison of various Nepali fonts shows that the x-

height® of the various Nepali scripts were more or less equal and only text thickness varied. Past

research showed that the x-height of the Milan Text adopted for informatory signs needed to be

25% larger than the corresponding height of the UK Transport font used for English text in order

to be legible from the same distance. Similarly, it is observed the x-height of the Preeti font need

to be 17% larger than the corresponding height of the upper case letter of UK Transport Medium

or Heavy font used for the English texts in the informatory signs. Therefore, the x-height of the

Nepali text letter is shown in both Milan TTF and Preeti for convenience. Table 6.3 the size of

the text to adopt for use in informatory signs in Nepal.

Table 6.3 Height of Text (mm) to Adopt for Informatory Signs

English Text Height (mm)

Minimum Clear

Type of Sign/ Design Speed of the Nepali Text Height (mm) Visibility to the
Road Lower Case | Upper Case - Sign Required
Milan TTF | Preeti | (m)
Advanced Direction Signs
Road with design speed <30 kph 75 (60) 105 (84) 131 (105) 123 (98) 50 (35)
Road with design speed 31- 50 kph 100 (75) 140 (105) 175 (131) 164 (123) 75 (45)
Road with design speed 51- 65 kph 125 (100) 175 (140) 219 (175) 205 (164) 100 (80)
Road with design speed 66 - 80 kph 150 (125) 210 (175) 263 (219) 246 (205) 135
Road with design speed 81- 100 kph 200 (150) 280 (210) 350 (263) 328 (246) 165
Road with design speed 101- 110 kph 250 (200) 350(280) 438 (350) 410 (328) 225
Road with design speed 111- 120 kph 300 (250) 420 (350) 525 (438) 491 (410) 260
Direction Signs, Route confirmation sign, Place Identification Signs
Road with design speed < 30 kph 60 (50) 84 (70) 105 (88) 98 (82) 35 (30)
Road with design speed 31- 50 kph 75 (60) 105 (84) 131 (105) 123 (98) 45 (35)

® x-height = distance between the top and bottom of a letter (ignoring the vowel superscript and subscript in Nepali

Devanagari script).
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: : English Text Height (mm Minimum Clear
Type of Sign/ Design Speed of the 9 ght (mm) Nepali Text Height (mm) Visibility to the
Road Lower Case Upper Case Sign Required
Er())r?d with design speed 51 - 65 | 44 (75 140 (105) 175(131) | 164 (123) 60 (45)
Road with design speed 66-80 kph | 125 (100) 175 (140) 219(175) | 205 (164) 75 (60)
Egﬁd with design speed 81- 100 | 54 195 210 (175) 263(219) | 246 (205) 105 (75)
Egﬁd with design speed 101- 110 | 555 (150 280 (210) 350 (263) | 328 (246) 135 (105)
Egﬁd with design speed 111- 120 | 45, (550 420 (350) 525(438) | 491 (410) 180 (150)
Overhead signs (gantry mounted)
Road with design speed < 80 kph 200 (175) 280 (245) 350 (306) | 328(287) 150
Egﬁd with design speed 81- 100 | 55, 590 350 (280) 438(350) | 410 (329) 200
Egﬁd with design speed 101- 110 | = o5 550 385 (350) 481(438) | 450 (410) 240
E&‘]"d with design speed 111- 120 | 54 (575 420 (385) 525(481) | 491 (450) 260
Bridge Name Plate
Name of the bridge 107 150 190 176
Other texts - - 65 60
Other informatory signs in urban
areas, not lying along a national 71 100 125 115
highway

Note: The text size inside bracket (where shown) applies to sites where there are space/site constraints.

The direction signs at important and strategic locations can be reflectorized for visibility during
the night time. However, for economy, only the white text and symbol can be reflectorized
leaving the background non-reflective.

6.3 SCHEDULE OF INFORMATORY SIGNS

Based on the review, an updated list of informatory signs is given in Table 6.4 and Table 6.5
including those signs already included in TSM 1997. The code for all the signs start with the
prefix “C” for consistency with existing reference used in TSM 1997 and the new signs added
start after those existing in TSM 1997.
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Table 6.4 Schedule of Other Informatory Sign-posts

Other Informatory Sign-Posts Code Description
C1 No Through Road
Cc2 Pedestrian Crossing
C3 Parking Place
C4 Overtaking Section
C5 Filling Station
C6 Breakdown Service
c7 Telephone
C8 Overnight Accommodation
C9 First-Aid Post
C10 Hospital
C11 Refreshments
C12 Restaurant
C13 Picnic Site
Cl4 Recommended Route for Pedestrians and Cyclists
C15 Recommended Route for Pedestrians
C16 Recommended Route for Cyclists
C17 Bus Stop
C18 Taxi Park
C19 One Way Street
C20 Place Identification Sign
c21 Exit from Built-Up Area
C30 Exclusive lane for local buses, cycle and taxi only
KEI in association with FBC Road Transport Safety and Axle Load Control Study in Nepal
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Table 6.5 Schedule of Direction Sign-Posts

Direction Sign-Posts Code Description
Cc22 On Approaches to Junctions
C23 Route Confirmation Sign - after Junctions
C24 On Approaches to Junction - Alternative Style
C25 At the Junction
C26 Temporary Diversion Sign
Cc27 At the Junction
Cc28 On Approaches to Junctions
C29 Bridge name plate

The detail of each of these informatory sign-posts is given in Annex 3 of this manual. The
various destinations in direction signs should denote the roads using the reference adopted by
DoR, DoLIDAR, municipalities, etc., where such reference is available. A list of highway
reference and destination to denote strategic roads is given in Annex 4 and 5. However, this list
is not exhaustive and should be expanded to include all probable destinations.
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CHAPTER 7 SUPPLEMENTARY PLATES AND TRAFFIC SIGNALS

7.1 SUPPLEMENTARY PLATES

7.1.1 General

Supplementary plates denote additional information or clarify the message given in the primary
signs and are mostly installed in combination with regulatory or warning signs but never used on
their own. These plates are mounted 75 mm below the primary sign.

7.1.2  Sign Size, Shape and Text

Supplementary plates are rectangular shaped with text in black over a white background as shown
in Figure 7.1. Supplementary plates that comprise of texted message only should include the
Nepali text inserted above its corresponding English text.

Figure 7.1 Example of Supplementary Plates in Use in Nepal

Source: Traffic Sign Manual, 1997; GoN DoR

In terms of the font style, the Nepali text can either adopt Milan TTF and Preeti fonts while the
English text should adopt the UK Transport Heavy. The text size to adopt for both the Nepali and
English text should be as shown in Table 7.1.

Table 7.1 Size of the Text to Adopt for Supplementary Plates

SIN Length of the Message English  Upper  Text | Nepali Text Height (mm)
Height (mm) Milan TTF | Preeti
(UK Transport Heavy)
1. Short message 60 75 70
2. Long message 100 125 117
KEI in association with FBC Road Transport Safety and Axle Load Control Study in Nepal
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7.1.3  Schedule of Supplementary Plates

Table 7.2 lists the supplementary plates recommended for use in various roads in Nepal based on
review of the existing signs as well as new ones. All the supplementary plates will be coded
starting with the prefix "D” in consistency with the existing reference in TSM 1997 and new plates
are numbered following the existing plates reference. Description of each of these supplementary
plates is given in Annex 6 of this manual.

Table 7.2 Schedule of Supplementary Plates

Supplementary Plates Code Description

D1 Distance to Hazard

D2 Distance over which Hazard Extends

D3 School

D4 Except Buses

D5 Flooding

D6 Single Track Road

D7 Stop

D8 Give Way

D9 Single Track Bridge

D10 Road Closed

D11 Accident

D12 Ice

D13 One Way

D14 Dual Carriageway

D15 Except for Access

D16 Time Period

D17 Car

D18 Truck

D19 Bus

D20 Motorbike

D21 Tempo

D22 Cycle

D23 Rickshaw

D24 Arrow to the Right

D25 End

D26 End of restriction

D27 Speed cameras

D28 Only

D29 Adverse camber
KEI in association with FBC Road Transport Safety and Axle Load Control Study in Nepal
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7.2 TRAFFIC SIGNALS

721 General
Traffic signals are usually installed at an intersection for the following purposes.
e to provide traffic control at an intersection with traffic capacity or road safety problem;
¢ to control conflicting movements with high traffic flows;
o to facilitate access to and from local areas in a major/minor road system

e tointegrate with an area-wide traffic management system

r

A benefit after signalization is that traffic flows along a major road breaks into platoons (i.e. a
gueue of vehicles travelling closely at certain interval) which assist pedestrians to cross the major
street as well as allow vehicles in the minor road to cross or enter the major road.

Factors influencing the provision of traffic signals are as follows.
o  Traffic flows
e Traffic conflicts
e Road crashes
e  Pedestrian requirements
e  Access to major roads

Cost of installation

In general, there are requirements that assess whether a particular intersection is suitable for
signalization i.e. warrants requirement to satisfy. However, a detailed guide to signals and phasing
design is outside the scope of this manual, the subsequent sections will generally advice on traffic
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722

723

signals in the aspect relating to placement, fixing the signal heads and the signs associated with
signals.

Traffic signals comprise of two categories; (i) signal to control vehicles and (ii) signs to control
and facilitate pedestrian crossing movements or pelican signals.

Installation

The signal head should have a vertical clearance of approximately 2.3 m above the carriageway
surface. The signal should be close to the kerb or edge of the carriageway but have adequate
lateral clearance to prevent the signal head being struck by vehicles. The signal lenses should have
hoods to shield them away from being seen by un-related drivers on other approaches. The traffic
signals ahead warning sign B17 may be needed on the approaches to the junction.

Traffic signals are installed on the nearside of each approach and become the primary signals. In
addition, additional signals are also installed beyond the intersection (secondary signals) to
improve visibility and facilitate traffic control through the signal control. These secondary signal
therefore indicate to vehicles close to the stop line, the same information that is displayed in the
primary signal. In certain circumstances it may be undesirable or impractical to position the
secondary signal beyond the intersection on a specific approach. On these occasions the
secondary may be on the entry side of the junction, preferably on the offside and beyond the stop
line.

Each approach has a transverse stop line (Type F1) associated with the primary signal indicating
the place at which vehicular traffic must stop. The F1 stop line is marked on the carriageway 1.3
meters in advance of the signal. The signal and stop line may be set back to accommodate
a pedestrian crossing, or to make turning movements easier for long vehicles.

Each road which meets at the junction is described as an arm of that junction and each arm is
considered as having one or more approaches depending on the intended direction of travel of the
traffic stream on leaving the signalled area.

Basic Means of Control

The primary purpose of a traffic signal at an intersection is to reduce conflict between traffic
streams. Conflict at an intersection results increased delay and crashes.

Traffic control is in the basic signal configuration is achieved with the indication of red, amber
and green signals (see Figure 7.2) and depending on the traffic movement, the signal may also
include exclusive green, amber and red arrow light signals to assign the right-of-way to individual
movement at an approach (e.g. left, through or right movement).
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Signal with basic three signal-heads Signal showing exclusive right turn heads

Figure 7.2 Example of Signal Heads

Each traffic stream must have clear vision of the primary signal on its approach and the additional
displays which are associated with it. The signaling sequence will be red, green, amber and red
and the interpretation of each signal indication is as follows.

e Red light: Indicates that traffic is prohibited from proceeding beyond the stop line.

o Green light: Indicates that vehicular traffic may proceed beyond the stop line and may turn
in any direction, subject to the normal priority rules being observed and provided that
the turn is not prohibited by a supplementary light signal (red arrow) or a regulatory
traffic sign.

e Amberlight -  Conveys same prohibition as red signal except for those vehicles which
are too close to the stop line to be able to stop line should proceed. This phase is usually
displayed for three seconds.

On signals where additional signal head are installed, their arrangement and its signal indication
will be as follows.

e Left turning signal-head are fitted left from the three basic signal head (see Figure 7.3).
These turning head may display when the main signal-head is red to indicate that vehicles
may turn left only. Left-turning signals are not usually necessary and critical in left-hand
driving prevalent in Nepal but may be warranted when through traffic from the side
approach at an intersection is substantially heavy or it is necessary to enforce left-turning
vehicles’

"In the basic signal phase design, left-turning traffic move along with the through traffic at an approach when the

signal head is green and simultaneously the corresponding pedestrian signals at the side approach turn green. As per
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Figure 7.3 Left-turning Signal-head Arrangement and Display

¢ Right-turning signal-head ae fitted to the right of the three basic signal head, its indication
signaling a movement to the right.

When turning signal-head are provided, drivers expect that they have an exclusive right of way and
therefore it is strongly recommended that when signal arrows are installed, there is no conflict the
with the traffic already using the intersection.

The left-turning signal-head may be installed to display amber to indicate left-turns even when the
signal for the through movement indicate red signal. This amber left arrow indicates that it is
permissible to go left provided that vehicles give way to traffic using the intersection but it is not
advisable to use this type of signal arrow in conjunction with a pedestrian crossing.

An additional red signal-head may be on the right of the three signal-heads indicating that right-
turns are prohibited when the arrow light is lit.

Wherever green or amber narrow signals are provided, these arrows will flash for 3 seconds before
they turned off while the red arrow signal do not flash before turning off.

Signals to control pedestrian movements
General
Pedestrian signals should only be used together with vehicle traffic signals.  Signal-controlled

pedestrian signals or pelican signal at mid-block crossings is necessary when traffic speed is high
or the pedestrian crossing volume is very heavy.

rule, pedestrians along the cross-street have priority over the left-turning traffic but this rule is not abided or difficult to

enforce in Nepal. Therefore, left-turning signal is necessary to allow pedestrians at the side approach to safely cross.
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Pedestrian sigh-head example

Figure 7.4 Example of Mid-block Pelican Crossing in US

Source: Dan Burden, Walkable Communities Inc. , US

Pelican signal-head are also usually installed at signalized intersection and in the default phasing
arrangement indicate green signal when the signal indication at the side approach turns green. The
pedestrian signal-heads display the following symbol in the most common design.

e Redstanding man - Denotes that pedestrian are prohibited from crossing the road

e Greenwalking man - Denotes that pedestrians may cross the road with care.

o Flashing Green Man - Denotes that pedestrian are prohibited from crossing the road
except where they have started to cross the road, in which case they should continue to cross
the road.

There are various innovative improvements to the pedestrian signal-heads available in the market
to improve their effectiveness or promote pedestrian safety with more prominent display to prompt
drivers to give right-of-way to the pedestrian at such crossings. These range from signal-heads
displaying the countdown time, special blue eye LED® display, etc.

& LED= light emitting diode
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Special blue eye LED display o Pedestrian signal-head with countdown
timer display

Source: Institute of Transportation Engineers, US

Figure 7.5 Innovative Pedestrian Signal-heads
(2) Phasing Arrangement in Pedestrian Signals

Table 7.3 illustrates the phasing of pedestrian signals with traffic signal.

Table 7.3 Phasing Arrangement in Pedestrian Signals

S/IN Pedestian Signal Traffic Signal Period

1 Red standing man green depend on cycle time

2 Red standing man amber 3s

3 Red standing man red Minimum to clear traffic in the
intersection

4 Green walking man red 6 -12 s depending on the carriageway width
and pedestrian traffic volume.

5 Flashing green man red The time of periods for both flashing green
and red standing man in seconds should be
equal to carriageway width divided by 1.2.

6 Red standing man red 1-3 s but subject to the time periods
required for green and red standing for S.N.
5 and 6 as calculated above.

For added safety and to be universally accessible to persons with disability, it is preferable to
install an audible pedestrian signal that emits an audible signal when the green man signal is
displayed.

(3) Sitting, Layout of Pedestrian Signals
The signal head is normally sited on the same post as the traffic light with their face placed

across the road and aligned so as to face the pedestrians crossing. The signal lenses must be
hooded to prevent the signal being seen by drivers.

7.25 Schedule of Signals

At this time, the schedule of signals including the traffic and pedestrian signal-heads remains the
same as that existing in the TSM 1997. DoTM may revisit this schedule based on emerging needs
and update it accordingly in the future. Table 7.4 shows the schedule of signals for use in Nepal.

KEI in association with FBC Road Transport Safety and Axle Load Control Study in Nepal
7-8



TASK A-7/ Review and Update on Road Traffic Sign

Table 7.4 Schedule of Signals

Signal Code Description
El Traffic signals
E2 Stop (go left)
E3 Stop (go right)
E4 Stop (give way and go left)
E5 Go (stop right)
E6 Pedestrian signals
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CHAPTER 8 SIGNAGE AT CONSTRUCTION WORK ZONE

8.1

8.2

GENERAL

An important aspect of transport planning for any roadworks is the delineation of the work
zones during the constructions to safeguard all the road-users and workers alike.

The purpose behind the delineation of a work zone is that it warns, informs and directs the
road-users about a hazard that lies ahead, protect them as well as the workers in such zones.
The requirement for a safe planning in a work-zone is a legal requirement and if ignored, the
road agency could be sued in court and fined. It is essential that all roadworks, no matter
how small, are properly signed, so that drivers and pedestrians are warned well in advance.
The following section discusses the means to do this.

An integral part of work zone planning is good signing which will warn, inform and direct
road users. It warns road users that there is a hazard ahead, so that they can be ready to take
action. It informs them of what kind of thing to expect, so that they know what maneuver or
action they will need to make. And it directs them how to pass through the hazard in a safe
manner. Good signing helps protect the men working on the road and keeps traffic delays to
a minimum.

PLANNING REQUIRED

When planning for a work-zone, it is important for the road authority concerned to consider
the following checklist.

e Plan ahead — Identify what signs and cones that are needed before demarcating the site.
The following section assist in deciding these requirements. Seek police advice in difficult
or dangerous situations.

o Be seen - All workers working on or near the roadwork must wear brightly-coloured
clothing, preferably an orange or yellow waistcoat.
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(1

Face the traffic when setting out signs: Put the Road Works Ahead warning sign out
first and then move towards the works site, and always try and face the traffic when
setting out the signs and cones.

Check the signs carefully: Ponder if users will understand the signage provided. For
example ask yourself if someone coming towards the work-zone in either direction
will understand what is happening and what is expected of them. As the works
proceed, alter the signage to be consistent with the work that is going on and also rectify
any signage that need addressing.

Fix the signs properly: Secure the signs so that they cannot be blown over or
dislodged by the moving traffic. It is best to mount the signs on a metal or
wooden frame which keeps the sign face off the ground. A sand bag or rock placed
across the base of the frame will stop the sign being blown over. Check the signs
regularly to see if they are all still in place.

Ensure the signs are visible at night: Make every effort to finish the work before dark
but if this is not possible, use reflective signs, cones, lighting beacons and flashing
beacon for warning and visibility.

Remove unnecessary signs: As per observation, remove signs that are no longer
needed as it annoys drivers and leads to distrust of roadworks signing.

Keep the site tidy: Take up as little road-space as possible and store construction
materials, equipment off the road as much as possible. When work is completed,
ensure that the road surface is properly reinstated, there are no dangerous holes or
trenches and surface is clean from any mud or gravel.

Always use the standard signs: Use only the standard signs in the subsequent
section. The design details for these sign are given in Annex 1 and 2 of this manual.

8.3 BASIC SIGNS THAT ARE NEEDED
The basic signs that is necessary at work-zones is given in Table 8.1 .
KEI in association with FBC Road Transport Safety and Axle Load Control Study in Nepal
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Table 8.1 Schedule of Basic Signs that are Needed at Work-Zones

The Road Works Ahead sign (B38) is the first
sign to be seen by the driver. Therefore, place
it well in advance to the work site (about 30
metres in town, 60 metres on rural roads, 200 m
on a high-speed national highway, arterial).
Place the sign where it is visible from a
distance. For example, if the works are just

after a bend in the road, put the sign before the
bend.

The Road Narrows Ahead sign (B15) warns
drivers which side of the road is obstructed
and is only needed on high-speed national
highways and arterials. Place the sign in
between the “Road Works Ahead (B38)” sign
and the work-zone.

Place the “keep left” or “keep right” sign
(A29) as appropriate at the start and end
to the point where the works extend.

Place a line of traffic cones to guide
pedestrians and traffic past the works.
Leave some working space between the
line of cones and the actual excavation or
works area. The traffic cones should
be red with white reflective sleeves if
used at night.
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If traffic is heavy or the works-zone is
very long, manually control the traffic
with STOP/ GO boards (A24, A25

If the work-zone is less than 30 m long, on
a straight section, only a single board
operating at one end or in the middle of the
zone is necessary. Do not use flags, as
these can be confusing and make sure
that the boards are operated by a
responsible adult.

On high-speed roads, 750 mm high signs
should be used. On low-speed roads
(50kph or less, the 600 mm high version
will normally be adequate.

8.4 SIGN LAYOUTS

The typical layout for signage at work-zone is given below in Figure 8.1. For easy illustration,
the advance signing is shown to be close to the work-zone but in practice it would be much
further away.

AD O 6

VI

Figure 8.1 Basic Layout of Signage at a Work-zone

Source: Traffic Sign Manual 1997; GoN DoR.
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Figure 8.2 Signage at Temporary Diversion for a Work-zone

Source: Traffic Sign Manual 1997; GoN DoR.

CONTRACTOR’S RESPONSIBILITY FOR SIGNING

If the roadworks is contracted, ensure that the contractors responsible are mandated to plan work-
zone as prescribed with the provision of the following clause in their contract.

“The contractor shall take all necessary measures for the safety of traffic, pedestrians
and workmen during the roadworks.  The contractor shall provide, erect, operate and
maintain signs, markings, lights, barricades and traffic control equipment in accordance with
the Department of Roads Code of Practice for Signing at Roadworks, as modified by the
Engineer or the Client’s Representative. ”

Supervising Engineers and the Client’s Representatives have a duty to ensure that contractors
meet their obligations, and should be prepared to impose such penalties as are provided under
the contract, if the contractor fails to maintain an acceptable standard of signing. The
contractor will be more likely to provide adequate signing, if signs and traffic control are
included as items in the Bill of Quantities.
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CHAPTER9 ROAD MARKINGS

9.1 PURPOSE AND USE

Road marking have various function which can be understood to be as follows.

o Requlate traffic and enforce rules: They supplement the sign-post to regulate traffic and
enforce traffic rules (e.g. prohibit crossing central-line, assign respective lanes, prohibit
parking, etc.).

o Warn, delineate critical features, points: They warn about critical locations such adverse
cross-slopes, steep vertical drops, zebra crossing, delineate intersections for these features
to be more readable, etc.

Owing to their regulatory function where road marking are applied, it is legally mandatory to
abide with the road marking. Users violating the rules that apply to a particular road marking can
therefore be persecuted on the site.

9.2 SCHEDULE OF ROAD MARKINGS

Based on review of existing road marking and assessment for new requirements, an updated
schedule of road marking is given in Table 9.1 for use in Nepal. In referencing the various road
marking, the existing code reference adopted in TSM 1997 is maintained and therefore all the
marking have prefix “F” before their number and the new marking subsequently follow serially

after the existing reference number.

Table 9.1 Schedule of Road Marking

Road Marking Code Description
F1 Stop Line and Stop sign on Traffic Lights
F2 Give Way to Traffic on major Road or Roundabout
F3 Drivers must give way to Pedestrians on the Crossing
F4 Pedestrians can cross when the traffic is stopped
F5 Lane Line
F6 Barrier Line Do Not Cross
F7 Hazard Line Warning
F8 Traffic Island
F9 Edge of Carriageway
F10 Extended Transverse Line extended across side road junctions
F11 No Parking
F12 Traffic lane arrows
F13 Angle parking
F14 Parallel parking
KEI in association with FBC Road Transport Safety and Axle Load Control Study in Nepal
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F15 Bus lane

F16 Bus and cycle lane

F17 Mandatory cycle lane

F18 Advisory cycle lane

F19 End of cycle lane

F20 Road hump

F21 Double solid central line

F22 Double central-line with permitted crossing one direction only
F23 Indented bus layby

F24 Truck loading bay

F25 Bus only

F26 Speed limit roundel

F27 Yellow box marking at four way intersection

F28 Yellow Box Marking at T intersection, side access or kerbside area

A description of all the road marking listed in Table 9.1 is given in Appendix 8 of this manual

while example layout of the signage at different road locations is given in Annex 9.

KEI in association with FBC

Road Transport Safety and Axle Load Control Study in Nepal

9-2




TASK-A7/ Review and Update on Road Traffic Sign

CHAPTER 10 SPECIFICATION FOR MANUFACTURING SIGNS
AND MARKING

10.1  SIGN LETTERING

As discussed in Sub-section 6.2, both “Milan TTF” and “Preeti” fonts is recommended for the
Nepali text while the “UK Transport Medium” and “UK Transport Heavy” is recommended for
the English text in sign-posts and road marking in Nepal. To inscribe the correct lettering spacing is
when forming a word in signs and road-marking, the characters in each alphabet are placed on
imaginary tiles. These tiles vary in width according to the size of the character involved but
their height remained fixed to ensure correct line spacing. For the purpose of design, the line
spaces are measured to the edge of the tiles and not to the actual characters. Error!
Reference source not found. illustrates the sizes of the tile heights for the Nepali and English
letter in terms of the capitalized English letter.

008k
0.58h
0.07h 0.38h
& i
1.25h 2.59h 0.71h height
22h 1.43h
— 0.36h
| 0.58h \
[ 04h \ | 0.03h Capital Loweer Case
T oo Note h = Engiish capital height
UK Transport Medium
Preeti Font (Nepali) Milan TTF Font (Nepali)

Font (English)
Figure 10.1 Size of the Nepali and English Fonts

The tile height is given on Error! Reference source not found.. Each letter was fitted onto a
tile which is related to the height and width of each letter of the alphabet. The details of the
Nepali and English texts are attached in Appendix 10.

10.2 STANDARDS FOR CONSTRUCTION

10.2.1 Traffic Signs

The materials to use and construction method for the signs will comply with BS873 ‘Road
Traffic Signs and Internally Illuminated Bollards’ and Part 6 of the Specification for
Retro-reflective and non retro-Reflective signs. Alternative standards can be applied but they
must conform to an internationally recognised standard. Retro-reflective sheeting used for the
construction of sign plates can reflect light in the general direction of the light source.
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The standard colours must be adopted for signs complying with BS873: Part 6: 1983 Table
4 :Chromaticity Co-ordinates and Table 5: Illuminance Factors, US FP-92 FHWA? ‘Standard
Specification for Construction of Roads and Bridges on Federal Highway Projects 1992 or
ASTM™ D4956-90 “Standard Specification for Retro-reflective Sheeting for Traffic Control”.
Table 10.1 shows the colour codes to adopt for the signs in Nepal.

Table 10.1 Colour Codes to Adopt for Signs

S Colour Code Description

11. Red No. 537 Signal red

2. | Orange No. 557 Light orange

3. | Yellow No. 355 Lemon Yellow

4. | Green (1) No. 226 Middle Brunswick green
5. | Green(2) No. 225 Light Brunswick green
6. | Blue No. 109 Middle blue

7. | Grey No. 693 Aircraft grey

Source: BS 381c- 1980

Green in item 4 (Code No. 226) in Table 10.1 is adopted for the background colour in signs
installed in national highways while the green in item 5 (Code 225) is used for the green parts of
other signs.

10.2.2 Reflectorisation

Signs should preferably be fully reflectorised except for the parts of the sign that are
coloured black. However, it is uneconomical to print one-off signs such as direction signs. If
a sign need to have a reflectorised background, the sign face will have to be fabricated from
reflective sheeting. In this case, it is best to cut out the letters, symbols, borders etc., from
sheeting of the appropriate colour and fix them down onto the background. The design is
normally printed on the sheeting using coloured inks. For example, the sign face for the A3 No
Entry sign is made from white reflective sheeting which has been over- printed with red ink.
Signs which are to be positioned parallel to the direction of traffic flow such as parking sign need
not be reflectorised.

¥ FHWA = Federal Highway Administration Authority, US
10 ASTM = American Society for Testing and Materials, US
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Map-type direction signs for major routes can be very large and too expensive to be reflectorized
entirely. In this case, it is preferable to fabricate the background from cheaper non-reflective
sheeting or to economize even further to paint the background.

The reflective sheeting will generally be engineer grade reflective sheeting. However, engineer
grade reflective sheeting does not perform well on urban roads that have some street lighting.
Therefore, in critical areas of such cases, use of high intensity reflective sheeting may be more
appropriate. The engineer grade reflective sheeting shall be of the enclosed lens type consisting
of microscopic lens elements embedded beneath the surface of a smooth, flexible, transparent,
waterproof plastic. The adhesive backing shall be either of pressure-sensitive aggressive tack
type requiring no heat, solvent or other preparation for adhesion or tack-free adhesive activated
by heat using a heat lamp vacuum applicator as specified by the sheeting manufacturer. The
adhesive shall be protected by an easily-removable liner (removable by peeling without soaking
in water or other solvent) and shall be suitable for the material used in as the sign plate. The
adhesive should bond durably to the surface of the sign-plate (which should be smooth,
corrosion and weather-resistant) to prevent removal of the sign sheeting from the sign plate.
The reflective sheeting shall generally conform to the following requirements:

1. The sheeting shall have high reflectivity when vehicle headlight fall normal to it face,
intensity varying on the angle of incidence. The reflective material shall be sharp, glareless
and directed towards the light source at an approved angle of incidence.

2. The surface of the sheeting shall be smooth, highly durable under all weather conditions,
strongly fungus-resistant. It should be flexible and should not crack when bent. The
reflective surface should remain sharp during its expected service life. Bad weather
conditions such as rain, dew, etc. shall not considerably reduce the reflectivity.

3. The sheeting shall not delaminate, blister, crack, peel and chip during the
manufacturing process and during its expected service life.

4. The sheeting supplied shall be free from dirt, solid lumps, scales, ragged edges and non-
uniformity of colour.

5. The colour of the sheeting shall be even, spot-free, not faded. It should not fade
appreciably under local weather conditions during its expected service life. The colours
adopted must correspond to the colours of the sheeting supplied as samples.

6. It should be easy to clean the reflective surface of the sheeting with soap and water
without adversely effecting its reflectivity and durability.

7. The adhesive used on the backing of the sheeting should ensure a high quality bond with
the clean, smooth and grease free sign-plates approved by the sheeting manufacturer.

KEI in association with FBC Road Transport Safety and Axle Load Control Study in Nepal
10-3



TASK A-7/ Review and Update on Road Traffic Sign

10.2.3 Traffic Signals

The material used and the construction for traffic signals shall comply with BS 505:1971
“Specification for Road Traffic Signals”. Alternative standards of construction may be
proposed provided that they conform to an internationally recognised standards. Standard
colours to adopt for signals must comply with BS1376:1974 or the equivalent American
standards.

10.2.4 Frames Supports and Fittings

Steel frames shall be freed from scale and rust by blast cleaning or pickling and protected by one
of the following methods:

1. Thermally spraying with aluminum or zinc in accordance with BS 2569: Part 1 to a
nominal thickness of 100 mm;

2. Hot dip galvanizing in accordance with BS 729 followed by a coat of suitable pre-
treatment primer where a finishing coat is to be applied;

3. Applying two coats of inhibitive primer followed by one of undercoat;
4.  Applying a plastics coating.

When the frame is of welded construction the weld areas shall be freed of scale and
treated to give a protection equivalent to that given to the remainder of the frame. The frame
shall be fabricated prior to the application of any finishing coat.

Steel fittings and accessories such as clips, brackets, screws, bolts, nuts, rivets and
washers shall be prepared and finished as above.

The reverse of signs should have a top coat finish colour of either grey or black. All post shall
be painted in alternate black and white stripes at 200 to 250 mm band widths.

10.2.5 Back Support Frame

Unless otherwise specified, aluminum sign plates and steel sign plates greater than 0.4 square
metres in areas, must be supplied with a back support frame of a size and design to avoid the
plate being deformed due to wind pressure, or manipulation by vandals (other than severe
attack). The frame will normally be made of a steel angle riveted or bolted to the sign plate,
and shall incorporate brackets to enable the sign plate to be bolted to the sign post.

All screws, bolts, nuts, washers, rivets, etc., must be protected against corrosion. Steel fixings
that come into contract with aluminum must be coated with zinc or cadmium to prevent
corrosion through electrolytic action.
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The complete sign when mounted on its support in accordance with the manufacturer’s
instructions, shall be rigidly locked in position to resist twisting.

10.2.6 Sign Plates. Sign Plate Preparation And Coatings

The choice of aluminum or steel will normally be governed by the type of sign being
manufactured.  Generally the sign plates for all fully reflective signs will be aluminium. Non-
reflective or partially reflective signs will use steel sign plates. Wood or reinforced concrete is
not acceptable for sign plates.

(1)  Aluminum Sheeting

When aluminum is chosen, its sheeting shall be 2 mm thick unless otherwise specified.
After any cutting and punching has been completed all sharp edges shall be uniformly rounded
off and smoothed down. The metal plate shall be degreased either by acid or hot alkaline
etching and all scale/dust removed to obtain a smooth, plain surface. After cleaning, metal shall
not be handled except by a device or clean canvas gloves. There shall be no opportunity for
metal to come into contact with grease, oil, or other contaminants prior to the application of the
reflective sheeting.

(2)  Steel Sheeting

When steel plate is chosen, it shall be 1.25 mm thick. However, plates 1.6 mm thick (which is
more readily available) or 2.0 mm are acceptable. After any cutting, welding and punching has
been completed all sharp edges shall be uniformly round off and smoothed down. All physically
adhering contaminants shall be removed and the surfaces abrasive-blasted and then thoroughly
cleaned and degreased. Unless the application of a primer follows within 4 hours of the
abrasive blasting and before any oxidation of the prepared surfaces takes place, the surface shall
be given one coat of wash primer immediately after blasting.

The prepared surface shall be given two coats of a zinc chromate primer. The first coat is to be
applied within 12 hours in the case of wash-primed surfaces and within 4 hours, but before any
oxidation of the surface takes place, in the case of abrasive-blasted surfaces that have not
been wash-primed. There shall be no opportunity for the metal to come into contract with grease,
oil or other contaminants prior to the application of the reflective sheeting.

(3) Coating

Parts of the sign plate not covered by reflective sheeting (including the reverse of the plate and
the back support frame) shall be coated using either by painting, stove enameling or powder
coating processes. The colour of the reverse of sign plates and support frame shall be grey
or black.
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10.2.7 Road Markings

The paint used for road markings should be manufactured specifically for this purpose and should
comply with BS6044: 1987 (1995) ‘Pavement Marking Paints’ or the equivalent American
Standards. It should be quick-drying, durable, and have a good skid-resistance. The paint may
be applied by brush or machine, however before ordering paint the proposed method of
application should be specified to the manufacturer to ensure that the correct type of paint is
ordered. Hot sprayed plastic or thermoplastic may also be used but these should be checked
that is suitable for use in tropical conditions. Adhesive-backed road marking tape is hard-
wearing and has a very high reflective brightness, but it is too expensive for general use.

Road paint or plastic can be reflectorised by the addition of reflecting glass beads, called
ballotini. They may either be mixed into the paint, applied to the marking while the paint is still
wet, however the paint must be manufactured for use with ballotini. The ballotini should comply
with BS6088: 1981 (1993) ‘Specification for Solid Glass Beads for use with Road Markings’.

Markings must not be laid until the correct temporary traffic signs are in place. The road
surface must be clean and dry, and completely free from dirt, grease or any other material that
might prevent the paint from adhering properly. The outline of the marking should be marked on
the road surface with chalk or paint spots. It is worth making templates for the more
complicated markings such as arrows. The paint may be applied by brush or by machine.
Traffic must not be allowed over the markings until they are dry. On completion the
longitudinal lines should present a smooth visual flow to be the eye with no kinks or sudden
bends.

10.2.8 Reflective Road Studs

(4) General

The reflective road studs or raised road pavement markers (RRPMs) shall comply with the
BS873: Part 4: 1987 with exception to the adhesive prescribed, which may not be suitable for
the Nepalese conditions. The RRPMs shall be either of the corner-cube and glass spheres
encased in an acrylic or plastic shell with honeycomb or flat base but the former type is
preferable owing to its effectiveness. The RRPMs may have one reflecting surface (uni-
directional) or two (bi-directional), with each reflecting surface fitted either with a corner-cube
reflecting plate or with groups of reflecting glass spheres.

The RRPMs should be about 15 — 20 mm thick and withstand a minimum of 200 kN
compressive force. One reflecting surface of the comer-cube type should have at least 6100 -
7350 mm? reflective area. The glass-sphere type of markers should have a reflective number of
at least 18. The RRPMs should be durable up to five years when installed in asphalt concrete
roads.
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(5)  Colour Scheme

The colour-scheme of the RRRPMs to be adopted will depend on location where they are to be
installed as outlined below.

White: lane, turning-path lines,

Yellow: central-lines, around ghost-islands, right-side edge of one-way carriageways
Red: around the physical traffic islands and left-side edge-lines.

Blue: to mark fire hydrants or water-supply locations only.

Table 10.2 indicates the spacing of the RRPMs to be adopted.

Table 10.2 Spacing of RRPMs (Road Studs)

Type of marking Site Spacing (m)

. ) Urban 12
Conventional central line (dashed) Rural 8
) Urban 6
Hazard central line Rural 9
o ) ) Urban 4
Prohibitory central line (solid) Rural 6
Edge-line Urban/Rural 24
Left/right turn path-line Urban/rural 12
Through turn path-line Urban/rural 24

Traffic islands, medians Urban/rural 4-12

(6) Warrant for RRPM Installation
i.  General Warrants

Though RRPMs shall be installed at all types of roads in both rural and urban situations, they
shall be confined at present to strategic roads and complex intersections in light of their high
initial cost. Their installations will also be limited to roads having a surface that will not be
subject to major repair for at least one year.

The RRPMs should be used to supplement the central-line of a single carriageway two-way road,
if the annual average daily traffic (AADT) is in excess of the following:

e 3,000 vehicles on rural roads

e 6,000 vehicles on urban roads

These devices should be used to supplement the edge line if the AADT is in excess of the
following:
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e 5,000 vehicles on rural roads

e 10,000 vehicles on urban roads
ii.  Special Warrants

On single carriageway, two-way roads, RRRPMs should be provided where the following
conditions exists.

e Average annual rainfall in excess of 2000 mm or road is subject to frequent fogs
e Sharp curves
¢ Hazardous locations, such as narrow bridges

¢ Roads with high incidence of accidents during night and when wet
iii.  Exceptions to the Warrants for Installations

1. RRPMs may not be necessary on edge lines of rural divided or undivided roads if the
edge-lines and delineator-posts are properly maintained.

2. On single lane carriageways, e.g. ramps. RRPMs should not be used to supplement
edge lines unless they are also used, at the same location, to supplement separation,
barrier or lane lines. They should not generally be used on edge lines where the
shoulder is less than 1 m wide.

3. RRPMs should not be used on continuity lines at lane drops in areas subject to frequent
fogs, as they may inhibit rather than enable correct merging maneuvers under such
conditions.

4. In urban areas, especially on narrow lanes, noise generated by traversing motorists may
cause concern in or near residential areas. An alternative form of delineation (large glass
beads) may be considered.

5. RRPMs may not be necessary in tunnels, which are illuminated and are unlikely to get
the pavement markings obliterated due to water. It is recommended to use profile lane
and edge lines instead.
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CHAPTER 11 SPECIFICATIONS FOR INSTALLATION OF SIGNS

111 INSTALLATION OF SIGN-POSTS

11.1.1 Mounting Posts

Standard sections used for steel mounting posts for permanent sign-posts should be manufactured
in accordance with the British Standards applicable. Where there is no relevant British Standard, it
shall be in accordance with the generally accepted practice of manufacture. The most common
practice is to use 50 mm internal diameter steel tube but 78 mm by 38 mm C channel is equally
acceptable and has the added advantage of giving a flat surface on which to bolt the sign plate.
Posts constructed from wood or reinforced concrete will not be acceptable.

Before accepting other types of steel section for posts, the road agency need to be satisfied that
the proposed post will not suffer any permanent deformation or other form of failure when it is
subjected to the estimated working stresses.

11.1.2 Fixing

The method of fixing the sign-plate (and frame if used) to the mounting post or posts should
be such as will facilitate its removal for replacement purposes. A typical method of fixing
unframed signs to a circular post is by the use of half clips which are riveted, bolted or welded to
the sign plate. A typical method for fixing a larger framed sign is for the back support frame to
have two flanges one at the top and one at the bottom. The sign is then fixed to the sign post by
bolting through the flanges.

Each type of sign plate and mounting post presents its own fixing problem, but the aim should be
to provide a fixing for the sign plate (and frame if used) so that although it can be easily
removed for replacement purposes, it is held firmly enough to withstand the loading to which it
will be subjected. All nuts, bolts, washers etc., must be protected against corrosion.  Steel fixings
that come into contract with aluminum must be coated with zinc or cadmium to prevent corrosion
through electrolytic action.

In order to help prevent theft of the sign, the ends of the threads of fixing bolts should be filled
down, deformed with a hammer or the thread spot welded. Where a sign is mounted on a single
post, care should be taken to prevent the forced rotation of the sign round it. In the case of a
circular post this may be achieved by means of a pointed grub screw in the clip which is screwed
into the post.

Care should be taken to prevent the rotation of the post in its foundation which may be achieved
by passing a length of the bar through holes drilled in the base of the post below ground level. For
additional rigidity, the bar can be welded to the base of the post.
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11.1.3 Foundations

112

The type of foundations required, particularly for larger direction signs, will vary with the local soil
conditions. These may be in mass concrete or reinforced concrete. The buried section should be
at least one-third the overall length of the post. Unless otherwise specified the foundation for
a single post should be at least 450 mm x 450 mm and 600 mm deep. The concrete should be
a 1:3:6 (cement: sand: gravel) mixture. After pouring, it should be properly compacted with a
tamper. The top surface should be smooth with a slight slope outwards from the post to ensure
proper drainage. The top surface of the finished concrete should not be proud of the surrounding
ground surface as the provision of foundation blocks or plinths will enable vandals to reach the sign
plate more easily.

The foundation should be designed and placed at such a depth that it will safely support the sign
under its loading conditions without causing failure due to shear or heave in the surrounding soil.
Special precautions should be taken to ensure the adequacy of foundations in made up ground.
Foundation for the large directions signs should not be ‘covered up’ until they have been
inspected and approved by the Engineer.

Temporary struts should be used to hold the post in position until the foundation is complete,
making sure that the post is vertical and that the sign plate is level and at the correct angle to the
road. It is recommended that the installation date is painted on the back of the sign.

APPLICATION OF ROAD MARKINGS

Carriageway markings may be laid either by hand or by machine. The choice will depend on such
factors as the type of material, the pattern of the marking, how frequently the pattern is repeated,
and on the amount to be laid. In busy urban areas consideration has to be given to clearing the
street of parked vehicles; the only alternative may be to operate at night, or at weekends.

It is essential that all types of carriageway markings should be skid-resistant in wet conditions.
Adequate skid resistance is particularly important where the camber or cross-fall is steep and
at junctions where turning traffic includes an appreciable number of two-wheeled vehicles. As it is
not possible to lay carriageway markings to precise dimensions and in order to allow for the
markings “spreading” in service, certain tolerances to the prescribed dimensions are permitted as
below.

Specified Dimension Involved Permitted Tolerance Dimension

(a) 3 mor over +15%

(b) 300 mm or over, but under 3m +20%

(c) Under 300mm +30%
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11.3

1131

11.3.2

The maximum projection of the line marking above the surface is 6 mm. It is particularly
important that this should not be exceeded because of the danger to traffic, especially to two-
wheeled vehicles, and to pedestrians. Where markings are re-laid over existing markings after
surface dressing of the carriageway, care should be taken to ensure the overall projection of the
markings should also not exceed 6mm.

RRPM (ROAD STUDS) INSTALLATION

General

Prior to the installation of the RRPMs, the road surface should be cleaned and dust, oil, grease and
other contaminants removed. The surface should, where possible, be allowed to weather and
compact for a minimum period of six to eight weeks depending on the traffic conditions prior to
the installation of these devises.

The retro-reflective face of the RRPMs should face the oncoming traffic rather than being placed
perpendicular to the tangent of the turning path. These devices should be oriented in such as way
so that the full reflective effect is realized when vehicles make their approach. The RRPMs shall be
bonded to the asphalt road-surface through either of the following methods:

1. Bituminous or epoxy adhesive
2. Thermoplastic pads adhesive
3. Heavy duty road nail plus epoxy adhesive.

For surface-dressed road-surfaces, the same method of installation may be followed taking extra
precaution to ensure that a good bonding.

The RRPMs should be installed at the mid-point of the gap between the broken lines or at a lateral
offset of 25 -50 mm in the case of solid lines at the interval stipulated in Table 10.2, to avoid
interference or prevent degradation of their reflective properties during the re-painting works of the
road-markings.

Normally, the RRPMs shall be laid immediately after applying the adhesive. However, some
markers may be require a groove to be cut into pavement for proper siting and anchorage. One
shall refer to the manufacturer’s manual to ensure that such groove are properly made using the

right equipment and prevent undue damage to the pavement structure.

Applying the Adhesive to the RRPM

The bonding should be in accordance with the manufacturer’s instructions. The quantity of

adhesive should be just sufficient to completely cover the area of contact between the RRPM and
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the pavement and any excess adhesive around the edges of the markers should be removed to
prevent it from obscuring the reflective face of the RRPM.

It is advisable to install the RRPMs when the road surface is completely dry and the road surface
temperature is greater than 4°C unless the adhesive manufacturer recommends its suitability for
use in other conditions as well. A blowlamp may be used to prepare the road surface in damp or
cold weather but care should be taken not to overheat the road surface as this can weaken it. In
cases of doubt the adhesive manufacturer’s advice should be sought to ascertain whether the
adhesive is appropriate to the road-surface in question.

Any settling of fillers or pigments in the adhesive components should be completely dispersed by
stirring before the components are mixed.

Just before use the components should be thoroughly mixed to give a homogeneous mixture of
uniform colour. The manufacturer’s instructions should be followed regarding the application of

the adhesive and any safety precautions.

The RRPM bonded with bitumen, thermoplastic pads should be heated as per the manufacturer’s
instruction and laid over the road surface. The adhesive should be used as quickly as possible after
mixing and never after it has started to set in the container. Once the adhesive is applied, the
RRPM should be laid over it by pressing it as per the manufacturer’s instruction. The whole of the
bottom surface of the RRPM should be allowed to set sufficiently before allowing traffic to
overrun it.

Installing anchored RRPMs

The anchor bolts shall be properly inserted into the RRPM as per the manufacturer’s literature. The
cavities formed in the bituminous surfaces should be thoroughly cleaned. In cold weather, the
temperature of the bituminous material immediately surrounding the cavities formed to accept the
anchored part of a marker, may be gently heated in order to prevent rapid cooling of any heated
bituminous adhesive or grout used in the cavity. Care should be taken not to overheat the road
surface as this can weaken it.
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CHAPTER 12 MAINTENANCE OF SIGNS AND MONITORING

121

12.2

1)

GENERAL

It is necessary to have a high standard of maintenance regime in place for traffic signs, traffic lights
and road-markings so these devices can effectively function. All signs and markings, reflective/
solar road-studs (pavement markers) should be inspected regularly at frequent intervals during
daytime and at night-time, where appropriate, to check reflective quality of the signs, road-marking
and road studs. Signs become less effective when they fade, become dirty, damaged or displaced
following a road crash or an act of vandalism. Damaged or dirty signs lessen road users’ respect for

the signs.

The defective or damaged signs should be identified during regular inspection, sign audit and
replaced promptly while the dirty sign-posts should be cleaned regularly. All of these maintenances
such as cleaning of signs, trimming vegetation obstructing sign and repainting is included under
routine maintenance that DoR follows throughout the strategic road network and other agencies
should also adopt this maintenance policy.

Road-markings should normally be repainted some weeks after resurfacing or after completion of
the road works. There should be measures in place to protect road-studs during surface dressing
operations.

A suitable interval for re-painting road-marking depend on the type of the marking, the material
used and the road traffic conditions that prevails. Nevertheless, a marking maintenance programme
should be adopted and the renewal interval should be constantly refined to ensure that the markings
are maintained to a high state of effectiveness at all times, particularly on heavily trafficked roads.

MAINTENANCE SCHEDULE

Inventory and Inspection

All signs, road-markings, traffic control devices should be inventoried to effectively plan their
maintenance. This inventory should include the following details of an item.

i. Its description

ii.  Its location (preferably by geographical reference and chainage)
iii.  Date of installation, inspection and repair, as applicable
iv.  Coded reference for sign-posts and other traffic control devices
v.  signs that are missing or wrongly installed

vi.  Sign-posts that are damaged, displaced, tilted following crash or other causes
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(2)

©)

123

12.4

vii.  Signs that are faded, worn out;

viii.  signs that are obscured by vegetation;
ix.  signposts that are loose or have loose foundations;
X.  Signposts and plates that have corroded,;

xi.  Signs that poorly reflect (best checked at night);

The coded reference should be painted on the back of the sign plate or traffic control device
themselves. Inspections should be conducted at least twice yearly, preferably after routine cleaning
has been done. The following items should be noted during these inspections. The record of the
faults and the action that was taken should be well maintained.

Cleaning of Sign-posts and Clearing Obstruction

Sign-posts should be cleaned at least twice a year with priority to low-mounted sign-posts. Use
water and a mild detergent to wash the sign and take care note to scratch the surface. Rinse the sign
in clean water to remove all traces of detergent. Road tar can be cleaned off with petrol or white
spirit, but be careful not to dissolve the paint, and rinse well afterwards.

All vegetation obscuring sign-posts should be trimmed down but if big trees obscure the sign-post,
it is preferable to relocate such sign-post at another location for improved visibility. Install
supplementary sign-board below such primary sign-board thus relocated if the sign is installed at a
distance from the hazard shorter than specified.

Repairs

Minor repairs, re-painting can be done on-site but repainting should only be done in dry weather
and after proper preparation of the surface. Painting should not be applied over reflective sheeting
as this will make it non-reflective. Similarly, ordinary road paint should not be applied over
reflectorised road markings.

STORING AND TRANSPORTING SIGNS

Signs should always be stored where they cannot be damaged and stacked vertically, if possible.
The sign faces should be protected from scratches by inserting cardboard or thick paper between
them. They should be carefully loaded and unloaded on and off the trucks and not allowed to
bounce around while being transported.

IMPROVED SIGNAGE TO IMPROVE ROAD SAFETY

Either the road maintenance programme, a crash mitigation study or a road safety audit should
identify the location where crashes take place frequently (a crash blackspot). At these locations,
improved signage is often the most cost effective countermeasure. Therefore, such blackspots
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should be analysed in more detail to establish whether better signage would mitigate crashes and
improve road safety in general.

125 MAINTENANCE OF RRPMS OR ROAD STUDS

Driver behaviour and cleanliness of the road surface affects the durability of the RRPMs. For
example, when the RRPMs are frequently run over by heavy vehicles, the reflectors may get
scratched and when dirt accumulates on the reflectors, their reflective quality diminishes. Thus the
reflectors should be brushed and cleaned at a regular interval.
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APPENDIX - 1: DESCRIPTION OF REGULATORY SIGN-POSTS
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APPENDIX - 2: DESCRIPTION OF WARNING SIGN-POSTS
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APPENDIX - 3: DESCRIPTION OF INFORMATORY SIGN-POSTS
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APPENDIX - 4: REFERENCE CODE FOR THE STRATEGIC ROADS
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APPENDIX - 5: SAMPLE SRN DESTINATIONS TO DENOTE IN
DIRECTIONS SIGNS
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APPENDIX - 6: DESCRIPTION OF SUPPLEMENTARY PLATES
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APPENDIX - 7: DESCRIPTION OF TRAFFIC SIGNALS
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APPENDIX - 8: DESCRIPTION OF ROAD MARKINGS
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APPENDIX - 9: SAMPLE LAYOUTS OF SIGNAGE
A9.1 EXAMPLE LAYOUT OF SIGNS AND ROAD MARKING

A9.1.1 General

Based on the principle of signage as discussed in the previous section, some example of good
practice for sighage at common locations along the road is given in the subsequent sections. In
all the examples, both sign-posts and road-marking that is essential are illustrated with the
placement of the various signs conforming to the prescribed standard in the previous section.
Many of the examples is reproduced from the DoR TSM 1997.

A9.1.2 Signage at a Road Hump

As discussed previously, road humps in Nepal are neither designed appropriately while signage

is virtually absent. Figure Al shows the signage that is necessary at road hump.

Figure A9-1 Proper signage to be Provided at Road Hump

A9.1.3 Chevron Markings

Chevron marking is included in this manual under the code F8 and form an important feature of
the delineation that effectively guide road users to channelize into different path in a split island
or to merge. The angle of inclination of the diagonal hatching on each side of the chevron is
inclined towards the direction of travel as shown in Figure A9-2. In turn these marking give
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useful, effective visual clues to the road users to safely navigate and users readily understand the
traffic regulation in place.

800 min
8000 max _Jl )*
45°

- B

N

\ 8000 max ][

(@ In One-way Approach (b) Ina High Class Arterial Road

Figure A9-2 Chevron Marking for Bifurcation

A9.1.4 Diagonal Strips

Where the traffic merges, the corresponding marking will be diagonal owing to the practice of

aligning the transverse diagonal towards the approaching traffic. The resulting diagonal strips to
be applied in this case is illustrated in Figure A9-3.

Difection of trave —

- X
“idomm T
100mm "

CutineEdgaline

Iy

g — Cirgction of ravel W R .

Figure A9-3 Diagonal Strips at Vertex of Median Island (Ghost, Raised)

A9.1.5 Delineating Ghost Island
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The use of very small corner islands (less than 3m sides) should be avoided as these confuse
drivers regarding give way responsibilities when turning at intersections. In these cases,
chevrons and diagonal stripes may be used between the outline and the kerb of a raised island as
shown in Figure A9-4 where better turning control is required. However they should only be
augmented with diagonal stripes where the distance between the kerb and outline is greater than
1.0m.

=3m - <12m

= 3m

1m =3m - =12m

|

1m s

Figure A9-4 Virtual (Ghost) Island using Chevron Marking

Indicates direction of travel

Figure A9-5 Chevron Marking Around Raised Island
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Figure A9-6 Example Delineation of Signalised Y- Intersection
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Figure A9-7 Example Delineation at Roundabout
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Figure A9-8 Signage at Mid-block Pedestrian Crossing
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Figure A9-9 Major Intersection with Ghost Island (Virtual Island)
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Figure A9-10 Major T Intersection (Intersection of a National Highway with a Minor Road)
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Figure A9-11 Signage on One-Way Network
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APPENDIX - 10: DETAIL OF NEPALI AND ENGLISH LETTERING

Al10.1 SIZE OF THE NEPALI AND ENGLISH TEXT USED IN DIRECTION SIGNS

The width of the Transport Heavy alphabet for English texts is given in terms of the height of their
capitalized text in the table below.

Upper Case Lower Case Numerals

A 1.01 a 0.79 1 0.60
B 1.04 b 0.87 2 0.89
C 1.08 c 0.76 3 0.97
D 1.07 d 0.85 4 0.99
E 0.97 e 0.79 5 0.93
F 0.86 f 0.56 6 0.92
G 111 g 0.84 7 0.76
H 1.14 h 0.85 8 0.99
| 0.52 i 0.39 9 0.92
J 0.68 j 0.51 0 1.04
K 0.99 k 0.81 & 0.91
L 0.84 | 0.45 ( 0.82
M 1.33 m 1.24 ) 0.82
N 1.20 n 0.85 ? 1.04
@) 1.13 0 0.82 : 0.40
p 0.96 p 0.86 : 040
Q 115 q 0.86 o
R 1.06 r 0.61 i '

S 1.04 s 0.71

T 0.84 t 0.60

U 1.12 u 0.86

\ 0.95 v 0.76
W 1.38 w 1.14

X 0.93 X 0.79

Y 0.91 y 0.76

Z 0.85 z 0.66
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TASK A-7/ Review and Update on Road Traffic Sign

The Widths of the Nepali alphabet

The widths are given in terms of their capital height h

F 155 | & 121 | % 0.69 |1 065 | 063 | % 1.84

o 185 | @ 120 |3 089 [ 116 | 051 |3 1.06

T 118 [ ¥ 079 |3 092 | 091 | ¢ 043 |3 1 09

T 132 | & 109 | ¥ 116 | @& 1.55 | % 155 |3 1.10

Eg 16l | = 161 | L13 | (213 (@ 110 | g 119

B 148 | = 096 | % 100 (fm [209 |= 1.55 || 1.64

E 137 |g | 137 |e 112 {&r [206 |* [076 |& 1.45

A 150 | = 099 |¢ 0.98 0.78 088 | ¥ 28
5 A

w [170 [% | 170 |% 0.87 0.75 | 074 {31 1.58
N

£ 156 |3 10l |o 0.90 | = * 1.55 | = 1.51

4 112 |2 HIRE 1.40 [~ z TES 1.24

3 116 | g 116 | 3w |20l F LSS L 112 | = 1.38

3 130 | 130 |% 100 |4 155 2 089 | ¥ 1.08

3 115 1 g 11s |3 1.00 | =& 1.55 | . 0.33

w169 |T 110 |3 109 [a& 155 [( 0.60

a 126 | ¢ 076 | & 157 |y 0.65 |) 0.60

o 122 |2 083 |w 121 |y 065 | =g |20l

T 116 | g 116 | T £21 ™

q 115 | e 078 |at |20l |:

F 128 |= 077 |at 201 [ |[2.13

T 110 [T 071 | 140 |y |[2.13

® (lo2 |w |62 | |140 |®H | 1S5

El 129 |= 077 F: | 202

) 120 |+ 0.91

" 1.25 | * 0.80

T 127 |z 0.76

T 100 | T 1 00

o 146 | @ 0.95

el 125 |2 0 74

w 147 | ¥ 1.03

T 128 | % 0.78

q 145 | % 098

T WENE I;12

a7 132 | & 0.95

El 127 | X 1.27

E 135 | 5 0.93

KEI in association with FBC Road Transport Safety and Axle Load Control Study in Nepal

Al10-2



