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Chapter 1
SCOPE & DEFINITIONS

1.0 SCOPE

The provisiors of this code are applicabk to buses with a seatig capaciy of 13
passengersr aboveexcludingdriver\

The requiremerg of this code also apply to the following vehicles excep in respet of those
provisions*which are not compatiblewith the intendeduseandfunction of thesevehicles :

A. High Capaciy Buseslike

i Double Decke Bus
ii. ArticulatedBus
iii. Double Dedk Articulated Bus

B. SpecidPurpog Buseslikei

i. Sleeper Coach

ii. Schml Bus

iii. Tourist Bus

iv. Prison vehicles

V. Vehicles specially designed for the carriage of injured or sick persons
(Ambulances)

Vi. Off road vehicles

Vii. Vehicle Designed for use by Police, Security and Armed Forces

* Provisiors to be definedandnotified separately.
1.1. Definitions - For the purpose of thiscode:

1.1.1. 6Vehicle means a four or more wheeled moto
the purpose of transportation of 13 passengers or above excluding driver.

1.1.1.1. Articulated V e h i mdamrs@ vehicle which consistsof two or more rigid sections
which articulate relative to each other; the passengercompartmentsof each section is
interconnecteday an articulate sectionallowing free movementof passengerbeweenthem;
the rigid sectionsare pemanently connectedand can only be separatedby an operation
involving facilities which arenormallyfoundin a work shop.

1.1.2. 0 B uBso d ynéansthe portion of a bus that enclosesthe b u sdt@ipantspace,
exclusiveof the bumpersthe chassisrame ary structureforward of the forward mostpoint of
thewindshiet mounting.

1.1.3. d_adder Type C h a s sneassdhe chassisframe of the vehicle and is the main
load bearingelement. The general constructionof ladder frame consiss of side and cross
members.The side and cross membersare connectedwith special gussetsectionsor pressed
crossmembersectionsThejunctionsareriveted,boltedor welded.
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1.1.4.

1.1.5.

1.1.6.

1.1.7.

1.1.8.

1.1.9.

1.1.10.

1.1.11.

1.1.12.

0 MonocoqueC o n st r meats & type 6f bus body structue where the body ard
baseframe are joined together either by welding or by other methodsto form an integral
structure. These structural elementsconsist of pressedgrid type of support elementsand
rectangulasections.

O0Type 106 Vehicles are the medium and high capacity vehicles designed and
constructedfor urban and sub urban transportwith areafor standingpassengersto allow
movemenbf passengersissociatedvith frequentstopsand the low capacity vehicleswhich
are designedand constricted for urban and sub urban transport exclusively for carrying
seatedpassengersThe low capacityvehiclesin this type can carry standeepassenger#f they
med provisiors for low capaciy stande buses.

Or y p e Vehidledarethosedesignedard congructed for inter-urban transpot without
specified area for standing passengersbut can carry standing passengersover short
distancdn the gangway;unlessotherwiseprohibitedby the StateTransportDepartment.

Oy pe Vdhitlds are those designed and constructed for long distance
passenger transportexclusively designed for comfort of seated passengersand not
intendedfor carrying standirg passengers.

or y p e Véhiglésarethosedesignedandconstructedor specialpurposeusesuchas
thefollowing :-

i. School Bus: means vehicles designed and constructed specially for schools,
college, and other educational Institutions.
ii. Sleeper Coaches: means vehicles designed and constructed spediallio b
accommodate sleeping passengers.
iii. Tourist Bus: means vehicles designed and constructed for the purpose of
transportation of passengers as tourists and may be classified in any one Type of comfort levels.
Low Capacily Vehiclesincludei

i. Micro Bus: Seatingcapacity of maximum12 passengerplusdriver.
ii. Mini Bus: Seatingcapacitybetweenl3to 22 passengerplusdriver.
Medium Capacily Vehiclesinclude-

i. Midi Bus*: Seatingcapacitybetweer3to 34 passengerglusdriver.
ii. StandardBus: Seatingcapacitybetweer35to 70 passengerglusdriver.

* Provisiors of this code are not applicabé to Micro Buses.

High Capaciy Vehicles are the vehicles with seating capacity more than 70
passengers plugdriver and include vehicles such as Single Deck Articulated Bus, Single
DeckDouble Articulated Bus Double Dedk Bus Double Ded Articulated Bus and Single
Ded Tanden Axle Busetc.

Note : Forthe purposeof definingthe seatingcapacity,a standard3x2 layoutwith a seat pith of
686 mm and seatwidth of 400 mm per passengehasbeenconsideredo arrive at permissible
maximum seats. The computationtakes into considerationareasnot available for seating
passengerssuch as driver compartment,engine compartment,stepwellgangwg etc.)

Non Deluxe Bus(NDX) meansusdesignedor basicminimumcomfortlevel.
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1.1.13. Semi Deluxe Bus(SDX) meansa bus designedfor a slightly higher comfort level
and withprovisionfor ergonomicallydesignedseats.

1.1.14. Deluxe Bus(DLX) meansa busdesignedor a high comfortlevel andindividual seats
andadjustableseatbacks,improvedventilationandpleasingnteriors.

1.1.15. A.C. Deluxe Bus(ACX) mears a Deluxe Bus whichis air conditioned.

1.1.16. 6 D odonrears a sub systen of a bus body tha permits boardng and alighting

of passenger®oor mayor maynot bewith panel(hinged/ sliding) for closingit.

i. 6 Ser vi creeangaadoor idtendedfor use by passengerin the normal
circumstances.
ii. 6 Do u b | emednsadaortaffording two, or the equivaleit of two, acces

passages.
iii. 6Sliding Door6é6 means a door , whi ch <can
along oneor more rectilinea or approximatey rectilinea rails.
iv. 0 P o woperated Service D o0 0 méars a servie door which is exclusivey

operate by energyother than muscularenergyand the openingand closing of which is
controlledby driveror jointly by driver and crev member.

Note: In caseof Indian requirementonductor{crew membe) contrd may be necessaryo
operatehedoors.

V. 60 Aut o ma Operatad O oyo méars a powea operated servie doa
which can be opend by a control operaté by a passengemafter activatian of the contrd by
the driverandwhich will closeautomatically.

Vi. Emergency D o o rmgans a door intended for use as an exit by
passengersn anemergeng only.
1.1.17. &E x imeds aservie doa or emergeng exit.
i. EmergencyE x i med@s an emergeng door, emergeng window or escge
hatch.
1.1.18. 0 Wi n dneam$an aperturein the sidesof the busto let in light andair. The window

neednot necessarilype glazed.

i. Emergency Wi n d angahsa window, intended for use as an exit by
passengers anemergeng only.

ii. 6 Do uWil red meafsan emergencyindow which, whendivided into two
or more partsby imaginaryvertical line or (plane),exhibit two partsrespectively,eachof
which compliesas to dimensionsand accesswith requirementapplicableto a normal
emergeny window.

1.1.19. 0 E s c d @ & anleahsa roof openingintendedfor use as an exit by passengerin
anemergency.
1.1.20. 0 F 1 @roD e c kéansthat part of the body work whose upper surface supports

standee passengetise feetof seatedhassengeranddriver, and suppot the sed mountings.

1.1.21. @G a n g wraearts the space providing access to passengers from any seatabr row
seatdo anotherseator to anyaccespassageit doesnotinclude:
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- The spae requirad to accommodathe feet of the seded passengers;

- The spae abo\e the surfa® of ary step or staircasgor

- Any spae which affords acces to one sed or row of seats
1.1.22. 0 Acce s s Pmaeansttae gassagehrougha doorwayto agangway.
1.1.23. 0 P a s s enaag aper@m othe than the driver.

1122 6 Pass €amp ar tneansthe Spaceintendedfor passengeuse excludingany space
by fixed appliance®r luggage/storageompartments.

115 6Dr i @@mp ar t meams thé space intended for the d r i v exclusige use and
contairs driver seat,steeringwheel,controls,instrumentsandotherdevicesnecessaryor driving
or operatingthe vehicle.

1.1.%6 6 Un | &abdvira s me@inghe weightof the vehiclein runningorder,unoccupiedand unladen
but completewith fuel, coolant,lubricant, toolsandsparewheel.

1.1.Z7 6 Gr V¥ehisleWe i gnmean&echnicallypermissiblenaximumweightdeclaredoy the
manufactureof the vehicleandcertified by thetestagency.

1.128 6 S e mdar@sa structurecompletewith trim, capableof accommodanhg one or moreadut
person.

1.1.281 dndividual s e aneahsa seatdesignedand constructedor the accommodatiorof
onepassenger.

1.1.282 @dDouble s e arteansa seatdesignedand constructedfor the accommodatiorof
two passengerside by side Two seatsside by side and havingno interconnection
shall be regardedstwo individual seats.

1.1.283 Continuouss e ankalsa seatdesignedandconstructedor theaccommodatiomf
two or more passengearside by side.

1.1.284 6 Dr is\e emealghefront seatintendedfor the seatingof thedriver.

1.1.285 Co-drivers e aneabighefront seat,ontheoppositeside of thedriver seat,intended
for seatingthe co-driver/ conductor/ helper/ cleaner.

1.1.286 6 P a s s @ anteads the sed intendedfor seatingpassengers.

1.1.29 d&eatc u s h mears the patt of the sed which is arrangé almog horizontally and
designedo supporta seatedgrassenger.

1.130 &Sed-b a crkeansthe part of the seatthat is almostvertical, designedto supportthe
p a s s e bagkesmodldersand,possiblyhis head.

1.131 Adjustments y s tmeandhe deviceby whichthe seator its partscanbe adjustedo a position
suitedto the seatecbccupant.

1.132 isplacemen systend means a device enabling the seat or one of its pars to be
displacedlaterally or longitudinally without a fixed intermediate position of the seator one of
its parts to facilitate acces by passengers.

1.133 d.ockings y s tmearsa@device ensurirg tha the sed and its parts are maintaired in the position
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1.134
1.135

1.136

1.137

1.138

113

1.140
1.141

1.142

1.143

1.144
1.145

1.146

of use.

@A n ¢ h o maag apart of the floor or of the body of avehicle to which asea isfixed.

0 S eFart a mmeeénsstructural portion of the seatassembly.The seatframe may be
constructedvith springsattachedo the structuralframeor may supportpadding.

6 P a d dmeang $oft and resilient material installed betweenthe seat frame sub
assemblyandtrim covering.

6 T ré6imeansapartof theseatassemblyprovidinganenvelopdor theseatframeand the
padding.t alsoprovidessurface appearancesomfortandinterior styling.

GAttachmentf i t t meangb®Its or other componentuusedto attachthe seatto the vehicle.

Referencep | a meads the plare passiig throudh the points of contad¢ of the heek of the
manikin, usedfor the detemination of the H point andthe actualangle of torsofor the seating
positionin motorvehicles.

Referencen e i gnkandgheheightof thetop of the seatabovethe referenceplane.

60 Re f ez e nnee@nsthe spacebetweentwo vertical longitudinal planes,400 mm apart
andsymmetricalwith respecto the H-point, anddefinedby rotationfrom verticalto horizontal
of the heal-form apparatusvhosedimensiondrom the pivota point of the hipto thetop of the
headis continuouslyadjustablebetweern736 mmand840mm.

Geatp i t mdards,the distancebetweenthe front seatsquaband the front of the seat squab
of the seatprecedingit, measurechorizontally at a height of 620 mm abo\e the floor.

OTransverseP | a menidsavertical planeperpendiculato the medianiongitudinalplaneof the
vehicle.

6Longi tPU @& imeadsla plare paralld to the median longitudind plare of thevehicle.

Head Re s t rnmeansa tleicewhosepurposses to limit the rearwarddisplacemenbf anadult
0 ¢ ¢ u pheatih r@lationto historsoin orderto reducethe dangerof injury to the cervical
vertebraen the eventof anaccident.

1.1.451 dntegratedHeadRe s t r raelans & ldead restraint which can only baaed from
thesed or the vehicle structue by the use of tools or by partid or complet remova
of theseatcoveringmeetthe presentdefinition.

1.1.452 @DetachableHeadR e s t rmearsma heél restraintconsistingof acomponent
separable fronthe seat,designedor insertionandpositiveretentionin the sed-back
structure.

1.1.453 6 Se p dHea@ R e s t rneansathéadrestraintconsistingof a component
separate fronthe seat,designedfor insertionand/or positive retentionin the
structureof the vehicle.

0 HPointd meansa pivot centerof the torsoandthigh on the two or threedimensional device
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1.147

1.148

1.1.8

1.1.9

1.1.8

11.2

1.1.3

1.1.%

1.1.%

1.1.%

usedin definingandmeasuringrehicleseatingaccommodation.

1.1.461 06 D e sH-Rwintdislocatal on adrawing by the H-point onthetwo dimensional
drafting templatelacedin anydesignatesgeatingposition.

@R-p o i wort Beating ReferenceP o i meahsthe ma n u f a cdesign E-points which
establishe the rearmos normd driving or riding position of each designatedseating
position as stipulated by the manufacturer and which accounts for all modes of
adjustmerg (horizontal verticd ard tilt) tha are availabk for the seat has co-ordinates
establishedwith respectto the designed vehicle structure;simulatesthe position of the pivot
centreof the humantorso and thigh; and is the referencepoint employedto position a two-
dimensionatemplate.

Ororso Referencel i nneedrs a straigh line passimg through the joint between the leg andthe
pelvisandthetheoreticajoint betweerthe neckandthoraxof the manikin.

dCablampor Courtesyl a mgretampssituatedabovethe headof thedriver lighting up the das
boad area ard inside of the cabin This is meart for operationwhile the busis stationary.The
cab lamp shall be capableof being operatedonly for a momentary duratiomhile the bus
is in motion.

Exit | a mprslédmps to light up the running boards They are to light up automaticallywhen
thedoars for exit or entry are openedIn the absene of closabk doors at the entryarnd exit point,
the lights are to be permanentif lit during night operatiors of the bus.

0 L o cldmesii arelampsto light up theinsideof thelockerwhenthedoorto thelockeris
openedilluminating interior of the locker.

Electrical distribution panel | a maredlamps mear to light up electrica distribution panel
whenthe coverto the distributioncentreis openedfor checkingand maintenance purposes.

dnstrument | i g h tafe nights tha light up individud instruments The® can be
connectedto a single control through a rheostat.By varying the control, the strengthof the
instrumen lighting can be regulatel by the driver while driving in the dark to avoid glare from
instrumer lighting.

&ontrolunit | a m prssonilar to instrumen lighting. However thes lamgs illuminate
individual controlsdiscreetlyto assistdriver for identifying the controls.

dPassengerarealampsdare lamps to light up the passengearea and assi$ passengein
identifying objectsandreadingthe printedmatter.

Component of Body structur e (Ref. Appendix 1)

1.1.561 &CrossB e a r aerstsuéturd membes mountel on the chasss frame through 6 ©
Bolts or out rigger brackets.The crossbearerdransmitthe body load to the chassis
andalso withstandheforcesinducedduringthe normaloperationof the vehicle.

1.1.562 oVerticalp i | |(badysllar) arestructuralmemberghatsuppat theroof structure
and areconnectedo the crossbearerghroughgussetsThe Vertical pillars transmit
load to thecrossbearersaindalsowithstandtheforcesinducedduringthenormal
operationof the vehicle.



Delhi Transport Corporation, GNCTD Supply of Fully Built CNG Propelled Standard Floor

Request for Proposal Document

Height Intercity Non-AC Buses

1.1.5
1.1.38

1.1.9

1.1.@0

1.1.6

1.1

1.1.8

1.1.64

1.1.563 QRoofArchMe mb eare stricturd menberstha connetthe verticd pillars and form
abody section In the evert of arollover, the body section absorls the impad and
providessurvival protectionin the passengecompartmentGussetsarealsoprovided
to improvethe rigidity and strength of the body section.

1.1.564 dCantrailsbare structurd membes tha connet two body sectiors abowe the window
section.

1.1.565 dWVaistR a i drestiucturd membestha connet two body sectiors below the window
section.

1.1.566 6 S dBhargharestrudural memberghatconnecttwo bodysectionsatthefloor plane.

1.1.567 SeatR a i drestéucturd membes running along the laterd walls and provide
supportfor seatmounting.

1.1.568 d&loor Runners are structurd membes tha comed cross bearers.
1.1.569 &Rod Runnerd structuralmemberghatconnectoof arch members.

1.1.56.D Out- Rigger B r a c kaeetattaédhmentghat provide connectionbetweenthe
cross bearerandthe chassidrame.

1.1.56.1 & UB o | aredaétenes usedfor fasteningthe crossbearerdo the chassidrame.
1.1.56.2 A Pillardmeansanyroof supportforward of seatingreferencepoint.

1.1.56.8 Front Outrigger Membersare provided to transfe load of Body structue
membersTheseare fixed to the chassisside members. i A pillars are supported
on outrigger membersuch that the roof load is transferredo the chassidoad
bearingmembers. Further in the event of a collision the energy is absorbed by the
pillars and the out riggeed minimise the impad enery transmittel to
the driver and passengecompartment.(Protecticagainstrontal collision)

'‘Bituminous Coating' meangCoaltar or asphaltbasedcoating.

'‘Chromated Parts' mean parts treatedwith chromic acid to improve their corrosion
resistance.

'‘Conversioncoating' meansanadherenteactionproductlayer on a metalsurfacewith a suitable
chemica]j sud as an iron phosphate.

'‘Corrosionmeans'the deterioratbn of a material,usuallya metal,becausef areactionwith its
environment.

'‘ContactCorrosion/Bimetalliccorrosion’ mears galvant corrosio betwea two dissimila
metals.

'Electro-Coating' meansa methodof coatinga metaldeployinghigh voltagesbetweeran anode
andacathoden anelectrolyte.

'Electrogalvanisé-steel meanssteelsheetproducedoy continuouslyelectroplatingzinc ontothe
steelsurface.

‘Metalising' mears a proces of coatirg a surfa@ with a layer of metd by sprayingyvacuum
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11.6

1.1.6

1.1.67

1.1.68

1.1.®

1.1.0

1171

1.1.72

1.1.73

20

depositiondipping, plasmgjet, cementatioretc.

'‘Organic coating’ meansprimarily paints applied to metallic or other substratego provide
corrosionprotectionandto improveaestheticharacteristis of the material.

'PhosphateCoating’ meansprotedive coatirg formed by reactian of a metallic substratevith an
acidphosphateontainingsolution.The primaryrole of the phospatingoatingis to enhancehe
adhesiorof the primer ( electrocoa or others)to the metal. Phosphateoating are typically
Zn-Fe,Zn-Ni . or Zn -Ni -Mn phosphates.

'Precoatel materid' meansa materialthathasbeencoatedprior to the manufacturef the ware
or part.

'Pretreatmen” meansa surfacetreamentprior to the procesof interest(e.g.,phosphatig prior
to painting).

'Prime Coa' meansthe first coatof paint appliedto inhibit corrosionand/or improve
adhesiorof the nextcoat.

'Primer' meanghe paintappliedasthe prime coa, formulatedto havegoodbondingand wetting
characgristic, and may or may nat contan inhibited pigments.

'Rust meanscorrosionproductmainly consistingof hydratediron oxidesandapplied onlyto iron
andferrousproducts.

'Rustproofin gndeansapplicationof coatingsintendedto preventor greatlyreducethe formation
of ruston steelparts.

'Seales meansproductappliedto joints or seamgo preventthe entry of moistureor
contaminant®r to enhanceadhesioror corrosionpratection.

Chapter 2
GENERAL REQUIREMENTS OF BUSBODY DESIGN

Categorisation of Buses

Keeping in view the varying requirements of applications of buses and those of
commuters all buses are categorisd into four Types namely Type I, Type Il, Type lll and
Type IV, asdefined in Chapte 1.

Ead of thes types of buses is further categorisd as Non-Deluxe (NDX), Sem Deluxe (SDX)
Deluxe (DLX) ard A. C. Deluxe (ACX), on the bask of comfort leve required by differert
categoris of commuters.

Buses are also categorisel as Low Capacity Medium Capaciy and High Capaciy busegdo cater
to the traffic demand pattern, as also the frequency of the traffic. A chart depictinghe
categorisatiorof buseds givenin Annexurel.

The dimengonal requirementsfor various types / categoris of buse are detailed in the
following paragraphsThe correspondig technicé requiremerg are given in Chapte 3 of this
Code.
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2.1 Overall Dimensions

2.11 Overalldimensionsof the busshall comply with the provisionslaid downin Rule 93 of Central
Motor Vehicle Rules, 1989, as amended from time to time. (The Commi t t eed s

recommendatian notified by MoORT&H vide notification No. GSR 221(E) dated2gh
March2001on dimensionof buseds enclosedasAppendix2)

22 Internal Dimensions
2.21 Entry / Exits
2.2.11 Service Doors

2.2.1.11 Theservicedoor(s)shall be situatedon the side of the vehiclethatis nearerto the sideof the
road corresponding to the direction of traffic and atlemne of them shall behead of the
front Axle. However, Midi busesnot carrying standeepassengerand Mini buses where
the front overhangdoesnot permit the provision of front door can have the front door
behindthe front axle providedthat atleast650mmof servicedoor aperture width lies in the
front half of thewhed-base.

2.2.1.12 In caseof busesmeantfor exclusive operationin hilly terrain, the front door may be
provided behind the front axle provided that atleast 650mm of service door aperture

width liesin the front half of the whed-base.

2.2.1.13 Wherethere are two servicedoors, one door shall be situatedin the forward half of the
vehicleandaheadof the front Axle, the otherin the rearhalf of the vehicleandbehind the
rearaxle. In caseof rearenginebus,the secad servie doa may be locatel ahea of rear
axle suchthat the rear edge of the door apertureshall be locatedmaximumof 1500 mm
aheadof the centreline of the rearaxle andthe width of the apertureshallbe 1200mm.

2.2.1.14 A doubk servie doa shal be countal as two doors.

2.2.1.15 Eachrigid section of an articulated bus shall be treated as a separatevehicle for the
purposeof calculatingthe minimumnumberof exitsto be provided.
2.2.1.16  Number of Service Doors

2.2.1.1.61 The minimum numbe of servie doors or aperturs shal be as follows, except in cas of
Mini & Midi buses

2.2.1.162 Minimum numberof servicedoorsfor Mini andMidi busesshallbeone.

221163

22117

NDX SDX DLX ACX
Type | 2 2 1 1
Typell 1 1 1 1
Typelll N.A. 1 1 1

In ca® of type | (DLX, ACX), type Il and type Il provision of secom exit shal be

optional.

Minimu m dimensiors of Service Doors
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2.2.1.1.71 Minimum dimensionf servicedoors/ aperturegor busestherthanMini & Midi, shallbe

as follows -
Category Height Width min. (mm)
Min. (mm) Front Rear | Middle#
Typel NDX 190 12007 1200* 1200
SDX 190 12007 1200* 1200
DLX 190 80 80 1200
ACX 190 80 80 -
Typell NDX 190 80 80 -
SDX 190 80 80 -
DLX 190 80 80 -
ACX 190 80 80 -
Type lll SDX 190 80 80 -
DLX 190 80 80 -
ACX 190 80 80 -

@ 800mm for busesmeantfor exclusiveoperationin hilly terrains.
* 800mm for rearenginebuseswhendooris locatedbehindtherearaxle.

# Door / apertue betwea two axles in cas of rea engire buses of type | (excep ACX)
category.

2.2.1.1.7.2 Minimum dimensionsof servicedoorsfor the Midi andMini busesshallbe asfollows -

222
2221

2222
2223

2224

2.2.25

2226

Midi Bus

Mini Bus

Standee

Non Standee

Height (mm)

1900

1750

1500

650

650

Width (mm) 800

Window

The window panes shal be of sliding type for all buses excepp ACX busesHowever in
ACX buseghe provisionfor adequate/entilationin caseof A.C. failure shallbe made.

The minimumwidth of thewindow apertureg(clearvision zone)shallbe 550 mm.

The minimumheightof the sliding part of the window aperturg(clearvision zone)shallbe
550 mm. However, this dimensionis not applicableto ACX buses,where sliding
window panesareprovidedfor ventilationin caseof A.C. failure.

In Typel NDX & SDX andTypell NDX busestherthanMini busesthe minimum height
of thewindow aperturg/clearvision zone)shallbe 1000mm andthe upperedgeof the
window apertue shallbe atleastat the heightof 1700mm from thefloor.

In caseof Mini NDX busesthe minimumheightof thewindow aperturg(clearvision zone)
shallbe 700 mm andthe upperedgeof thewindow apertureshallbe atleastatthe heightof
1300mm from thefloor.

Thewindow aperturgclearvision zone)in caseof ACX busesshallbeatleastt50mm wide
ard 700 mm high.
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2.2.27 However thes dimensioms shal nat be applicabé to the following i (i) Front& Rear
cornersidewindows.

(i) Any othe window which formsa partof emergencexit.

(iii) Fixedfor the purposeof maintainingthe minimum window pitch in relationto the
overallvehicledimension.

2.23 Guard Rall

2231 All busesexceptACX busesshallbe providedwith minimumof two guardrails.
2232 Thefirst guardrail shallbe providedat a heightof 75 mm from the lower window sill.
2.2.3.3 Thedistancebetweerntwo guardrails shallbe 75to 200mm.

2.24 EmergencyExits

2.241 In caseof busestherthanMini & Midi, ateastoneemergencexit shallbe situatedon the
opposie side of the servie door.

2.2.42 In caseof Mini & Midi Busesthe emergencexit shallbe situatedeitheronthe opposite
sideof theservicedooror attherearof thevehicle.

2.2.43 In caseof Midi andMini Buseswhere the emergeng exit is provided on the oppositesideof
theservicedoor, it shallmeetthedimensionatequirementgivenin para2.2.4.13.

2.2.44 In caseof Midi andMini Buseswherethe emergencyexit is providedattherearof the
vehicle,its minimum dimensiors shal be 1250mm x 550mm.

2.2.45 In caseof morethanoneemergencyxit, oneof theemergencyloorshallbesituatedn the
front half of thevehicle,oppositeto the servicedoorandthe secondemergencexit shal be
eithe on the rearhalf or attherearsideof the bus.

2.2.46 Windows of the vehicle may be considerd as emergenyg exits provided they med the
minimum size given in pama2.2.4.5 and comply with technic requiremenrd defined in paia
3.45.2.

2.2.47 Ead rigid sectionof anarticulatedbusshallbe consideredsa separateinit andthe
connectim betwee the two sectiorsis not considered as an emergenyg exit.

2.2.48 A door provided in the rear face and not designatedas a service door shall meet
therequiremerd of emergeng exit.

2.2.49 If the driver compartmentdoes not provide accessto the passengecompartmentby
meansf a passagewayhefollowing conditionshallbe met;

- Thedriver compartmenshall havetwo exits, which shall not be on the same lateral
wall; and one such exit is a window, it shall comply with therequiremerg
sd in pama 2.2.4.5 and comply with the technicd requirements defirtein pama
3.4.5.2.

- Where seatsare permitted along side the driver for passengeseat,both exits shall
be doors. The driver door shall be acceptedas emergencyexit for the passengers
and the secondexit providedshall be acceptedas the emergencyexit for the driver,
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2240

2241

22470

224121

224122

224.8

2244

2245

2240

providedthe driver controls, steeringwheel, engine housingetc. donot constitutea
seriousobstruction.

If thedriver compartmenaindseatsadjacento it areaccessiblérom the main passenger
compartmenby meansof a passageno additionalexternalexit mentionedn para2.2.4.9is
required.

The fitment of any welded structure/ frame restricting the openingof any of the
emergencexit, from insideor outsidethe vehicle,shallnot be permitted.

Theminimumnumberof Emergencydoors/Exits or aperturesn caseof otherthanMini and
Midi busshallbe as follows:

NDX SDX DLX ACX
Type 2 2 2 2
Typell 2 2 2 2
Typelll - 2 2 2

In casethe driver door is easily accessibldrom the passengecompartmentthe driver
doa may be considerd as an emergeng door.

There shallbe a minimumof oneEmergencydoors/EXxits or aperturesn caseof aMini &
Midi Bus.

Minimum dimensionf the emergencexits shallbeasbelow:

Category Height (mm) Width (mm)
Typel 1250 550
Typell 1250 550
Typelll 1250 550

For the purpo® of this requirementservice doors equippel with powea operate system
shal not be deeméd as emergenyg exits unles they can be readily openel by hand oncethe
contol specified in technical requirementspara 3.4.4.9.1 has been actuatedif

necessary.

Minimum requiremerg of the emergeng windows shal be as below :

Category Area (sz) Remark
Typel 4000 It shal be possibkto
Typell 4000 inscribe
in thisarea a 50 cm high
Typelll 4000 and

Escapéhatchesadditionalto the emergencyoorsandwindows, may befitted in the roof

for all categoy of vehicles.
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2.2.4161

Whete escap hatche are provided the position shal be as specified below:

Number of Hatches Pasition of the Hatches
One Shallfall in the middle segmenbf the roof, whenthe
Two or more At a pitch of 2 m. whenmeasuredetweenthe nearest

2.2.4.162 Minimum requirement®f the escapéatcheshallbeasbelow:

2.25
2251

2.252

2.2.53
2.2.54

2.2.55

2.2.56

Steps

Area (cm2) Remark
Type 4000 It shal be possibe
toinscribeinthisareaas0
Typell 4000 .
ype cmhich and 70 cm
Typelll 4000 wide rectangle.
Dimensiors of Stesin mm shal be as given below :
Type |l Typell Typelll
Maximum Height of First 400 425 425
Height of Other Steps 250 250 250
C* (min) 230 230 230
E*(max) 25 25 25
Step Depth (Minimum) 255 255 255

* Ref Fig. 1

Theheightof thefirst stepin relationto the groundshallbe measuredvith thevehicleon
level ground, unladen, the tyre pressurebeing as specified by the manufacturer
correspondingo maximum technicd mass.

Theheightof a stepshallbe measuredt the centreof its width.

Wherethereis more than one step,eachstep may extendinto the area of the vertical
projectionof the nextstepby 25 mm andthe projectionoverthe tread below shal leawe a
free surfaceatleas230mmwith all stepsedgesdesignedo minimisetherisk of tripping.

A rectangulatemplateof 400 mm x 200 mm when placedover the stepshall havea
contactareaof atleastd5 %, In caseof a double doorway eat half of the doar shal fulfil
this requirement.

All stepsshall be providedwith anti skid surface(Aluminium chequereglate/grooved
vinyl sheetor any non-slip coating) The ani skid surfa@ shal med the requirements
specifed in Al S standad as and when notified.
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2.26 Accesto Service Doors

2.261 The free spaceextendinginwardinto the vehiclefrom the sidewall in which the dooris
mountedshall permit the passagef vertical template20 mm thick, 400 mm wide and700
mm in heightabovethe floor, havinga secondpanel550 mm wide superimposed
symmetricaly abow it.

2.2.62 The heiglt of the seconl pané as specified below:

Dimensiorsin mm
Other than Mini Bus Mini Bus
Standee Non Standee
\Width of upperpanel 550 550 550
Heightof upperpanel 1200 1050 800
Total heightof dual 1800 1650 1400

Ref. Fig. 2
2.27 Floor Height

2.2.71 Theheightof thefloor meauredin relationto the groundshallbe measureavith the vehcle
unladen.

2.2.72 In caseof Mini Busof Typel NDX andSDX categoriesthe maximumfloor heightshallnot
be more than 800 mm. The maximum Floor Height for other than mini busesof Typel
NDX & SDX categoriesshallnotbe morethan650 mm, atleaston 50% of thefloor area.

2.2.73 The floor height shall be measuredat any one of the service doors of the vehicle in
unladencondition.(referencegpoint to be specifiedby the manufacturer)

2.2.8 Gangways

2.2.81 Thegangwayfor all thevehiclecaegoriesshallbedesignedandconstructedo allow free
passageof a gauging device consisting of two coaxial cylinders with an inverted
truncatedconeinterposecaweenthem. The dimensiongin mm) of the deviceshallbe as
mentiona& below:

Other than Mini Bus Mini Bus
Typel | Typell | Typelll Standee Non
Diamete of the lower 450 350 300 350 300
Height of lower cylinder 900 900 900 900 900
Diameterof the upper 550 500 450 500 450
Height of uppe cylinder 500 500 500 500 500
Internd height 1900 1900 1900 1750 1500
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2.2.82

2.2.83

2.2.84
2.2.85

2.2.86

2.2.87

2.29

2291

2.2.92

2.2.93

2.2.94
2.2.95

2.2.96

Ref. Fig. 3

Onrearenginevehiclesthe heightof the uppercylinder maybereducedoy 100mmin arny
partt of gangway to the rea of -

- A transversevertical planesituated1500mm forward of the centreline of therea axle
and

- A transverselanesituatedattherearedgeof therearmosservicedoor,if there are
morethanoneservicedoor.

On Articulated busesthe gaugingdevicesdefinedin para2.2.8.1,shall be ableto pass
unobstructedhroughthearticulatesection.No partof the soft coveringincluding partsof
bellow, shall projectinto the gangway.

Folding seatsallowing passengerto sit in the passagshallnot be permitted.
Steps may befitted in the gangway provided -

- Height of the stegp is nat lessthan 150 mm ard not greate than 250 mm;

- Depthof the stepis not lessthan230 mm;

- Width of the stepis sameasthe width of the gangway at the top of the step.

Gangwaysand accesspassageshall be covered/linedwith an ani-slip material The anti
slip materid shal med the requiremenof the relevan standad as arnd when notified.

The slope of the gangwvay with vehicle in the unladen condition and in the horizongl
surfaceshallnot exceed

- 6%incazof Typel, Typell and Typelll buses.

- 8% in caseof zone rearward of a transversevertical plane situated 1500 mm
forward of the centreline of therearaxle, maybe permitted.

Hand Rails and Hand Holds

Handraibk and handhold@ shal med strengh requiremerg given in the te€ method givenin
the relevantstandardas and when notified and shall withstandthe force induced bysway
of passenger (standard weight of 68 Kg per passenger).

They shall be designedand installedasto presentno risk of injury to passengerqThere
shallbe no relativemovemenbetweertherail andmountingbracket)

Hard rails and hard holds section dimensiors shal be sud tha the passengercan grasp
themeasilyandfirmly. Handrail lengthshallbe atleast100mmto accommodate hand.

Diameterof the sectionshall not be lessthan20 mm andnot morethan45 mm.

In the caseof handrailsin accesgassagén Type Il or Typelll or non standeemini buses
and in caseof handrailson doors and seats,a minimum sectionaldimensionof 15 mm
shall be permittedprovidedthat one other dimensionis of at least25 mm. The comers
shallberoundedanddevoidof sharpedges.

The clearancebetweena handrail or a handholdand adjacentpart of the vehicle body or
lateral wall shall be at least40 mm. Howeverin caseof a handrailon a door or seata
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minimum clearanceof 35 mm shall be permitted.The lateral clearanceshall be 150 mm
minimum.

2.2.97 Handrailsand/or handholdsshall be providedwith sufficient numberfor eachpoint of the
floor Areaintended,for the standingpassengersThis requirementshall be deemedo be
full filled if at least two handrails and/ or handhdds can be reachedis inside the
envelopeinscribedby the moving arm of the testingdevice.The dimensionsof the testing
device are appendedn Fig. 4. The testing deviceis designedto rotate freely aboutits
vertical axis.

2.2.98 Handrails and handilds above 800 mm and not greater than 1900 mm shall be
consideredo meetthe aboverequirement.

2.2.99 For evely position tha can be occupi@l by a standirg passengerat leag one of the two
required Handraik or handhol@ shal not be more than 1500 mm abo\e the levd of the
floor atthatposition.

2.29.D0 Areaswhich are occupiedby the standingpassengerand are not separatedy seatsfrom
the side walls or rear wall of the vehicle shall be provided with atleasttwo horizontal
handrais paralld to the walls and installed at a height between800 mm and 1500 mm
abovethefloor. Thedimensionf therail shallbeasperpara2.2.9.4.

2291 Hand Rails and Hand Holdsfor Service Doors
2.2.9.111 Door apertureshallbefitted with HandRails and/or HandHolds on eachside.

2.2.9.112 Handrails and Handholdsprovided for service doors shall be such that they include a
graspingpoint availableto a personstanding on the ground and adjacentto the service
doa or ary of the successig doa stegs. Suchpoint shall be situated,vertically, between
800to 1000mmabovethe groundor from the surfaceof eachstep,andhorizontally,

a) For position appropriat to the persan standimg on the ground nat more than 400 mm
inwardsfrom the outeredgeof the first step and

b) For positionappropriateo the particularstepnot morethan400 mm inward from the
inboardedgeof that stepandnot outwardsfrom the outeredgeof the stepconsidered.

2.2.9.113 In cas of adoubk doar in the vehicle no certre stanchim or hard rail shal be fitted for
ultralow floor buses.

2.2.10 Guarding of Stepwells

Where a seatéd passengeis likely to be thrown into a stepwell as a resut of heavy
braking a guad shal be provided The guad heigh shal be minimum 800 mm from the floor,
ard the guad shal exterd inward from the wall atleas 100 mm more than the centreline of
the seatingposition of the passengewho is proneto this risk or upto the edgeof the riser of
theinnermoststep,which everis higherin dimension.

2.2.11 Seats
2.2.111 All the seas shal be installed facing forward excep in cas of Type | NDX buse where

- rea facing sed behird the driver,
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2.2.112

2.2.113

2.2.114
22114

2.211.42

- Sidefacingseatson therearwheelhump, Shalbe permitted.

Sed Layout

Other than Mini & Midi Bus Mini &
Midi bus

Seat Typel Typell Typelll

-2y ouliy px ISDX|DLX |ACX|NDX [SDXDLX |ACX|SDX|DLX JACX

2X1 *

2X2

3X2

* In Midi & Mini buseswhereit is not possibleto meetthe gangwayrequirementsvith
2X2 sed layout, the 2X1 sed layou may be provided.

Note: In case of 2x1 and 3x2 sed layout, the rows with lower numbe of seas shal be m
servie doa side.

Driver Seat/ Co-Driver Seat

Driver / Co-driver Seatshall comply with the requirementsspecifiedin AIS 023 i
i Aut oenehidlewi Seats,their Anchorages& Head Re s t r @as and when,
notified.

PassengelSeats:

6 S eVditd tTheGminimum width of a sed cushia, measuredrom the vertical plane
passinghroughthe centerof thatseatingpositionshallbe asfollows:

Typel & I Typelll
Width of seat| NDX | SDX | DLX | ACX | SDX | DLX | ACX
Cushioon | 544 | 215 | 230 | 230 | 215 | 230 | 230
eachside
In mm (F)
Ref. Fig. 5

The minimum width of available spae for ead seating position (G) (Ref. Fig. 5) :

The minimum width of the availablespacefor eachseatingposition (G), measuredrom a
vertical plane passingthroughthe centreof that seatingposition betweenheightsof 270
and650 mm abovethe uncompressedeatcushion,shallbe :

- 250mmin the caseof individual seatsand
- 215 mm in the ca® of continuows seas for two passengar(2x2 layou in SDX buses),
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2.2.11.43

221144
221145

2.2.11.46

2.211.47
2211417

2211472

221147

and

- 200 mm in cae of continuots seas for two passengearfor NDX busesand

- 215 mm in ca® of continuows seas for two or more passengar(3x2 layou in SDX
buses).

The minimum backrest height (H) (Ref. Fig. 5):

This is expresseds the vertical distancebetweenthe floor and the top of the sed or
headrest.

NDX : 900mm (800mmin caseof Typel )
SDX : 1000 mm
DLX andACX  :1100 mm
Minimum armrest Right from cushion (if provided) (Ref. Fig.:5175 mm.

Armrest with (if provided) (Ref. Fig. 5) The minimum Armrestwidth (where
provided)shall be 40 mm. The Armrestcould be eitherfixed or retractable.

Depth of sed cushion :

The minimumdepthof seatcushionshallbe asfollows :

Typel & I Typelll

Deph of seat| NDX | SDX | DLX | ACX | SDX | DLX | ACX

cushioninmml o005 | 400 | 460 | 460 | 400 | 460 | 460

Ref. Fig. 6
SeatSpacing(SeatPitch)

The distancebetweerthe front squabandthe front of the seatsquabprecedingt, shall
whenmeasuredorizontallyandat all heightsabovethefloor betweerthelevel of thetop
surfaceof theseatcushionanda point 620mm abovethefloor, not belessthanfollowing
(inmm) :

NDX SDX | DLX ACX

Type | 686 686 750 750

Typell 686 750 825 825
Typelll - 750 825 825

Ref. Fig. 7

All measurementshall be taken,with the seatcushionand squabuncompresseth the
verticalplanepassinghroughthe centerlineof theindividual seatingspace( Ref.Fig. 7)

Reclining passengeseatsshall be measuredvith the seatbackin the normal positionas



Delhi Transport Corporation, GNCTD Supply of Fully Built CNG Propelled Standard Floor

Request for Proposal Document Height Intercity Non-AC Buses

2211474

221145

2.2.11.48

221149

221140

221141

specifiedby the manufacturer.

In caserearwardclearances provided,it shallcontinueupwardsabovethe 100 mm level
as an inclined plare and interset the front edge of the sed structue immediatey below
the cushion.

For seatfacing one anotherthe minimum distancebetweenthe front facesof the seat
squabof the facing seas, asmeasuredcrossthe highestpoints of the seatcushionshall
not belessthan1372mm.

Seatbaseheight (T) (Ref. Fig. 7) :

The heightof the uncompressedeatcushion(T) i.e. the distancefrom the floor to the

horizontalplanetangentto the front uppersurfaceof the seatcushionshall be between
450+ 50 mm. This heightmayhoweverbereducedo notlessthan350mm atthewheel
arches and engire compartment.

Minimu m torso angle ( )(Ref. Fig. 8) :
NDX: 120

SDX, DLX andACX: 15°
DLX andACX busesshallhaveadjustablerecliningseats.
Sed Base:Thickness

The minimumthicknessof seatbasein mm shallbe asfollows :

Typel & I Typelll

NDX | SDX | DLX | ACX | SDX | DLX | ACX

Thicknes of seatf 90 110 | 130 | 130 | 110 | 130 130

cushio Front
edge( min)

Thicknes of seatl 60 80 100 | 100 80 100 100

cushionRear edg
(min)

Ref. Fig. 9
Sed Back:- Thickness

Theminimumthicknessf seatcushionbackin mm shallbe asfollows :

NDX SDX DLX ACX

Type | 25 25 50 50

Typell 25 50 75 75
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221142

221148
2211413

2211412

Typelll - 50 75 75

Ref. Fig. 9
Clearanceleg Spacefor seatedpassengerdacing a partition (Ref. Fig. 10):

A minimum clea spae in front of eachpassengeseatshall be provided asshownin
Fig. 10. The seatbackof anothermprecedingseator a partitionwhosecontourcorrespond
approximatelhyto thatof theinclined seatbackmayintrudeinto this spaceasprovidedby
Pam 2.2.11.47. The local presenceof seatlegs in this spaceshall also be permitted
providedthatadequatespaceemainsforthep a s s e feaej.er 6 s

Free height over seating position (Head Room) (Ref. Fig.11)

Ead seatirg position shal havefree heightof not lessthan900 mm measuredrom the
highestpoint of the uncompressedeatcushion.This free height shall extendover the
verticd projectian of the whole area of the sed and the associatd foot space.

In the spaceextending abovethe areamentonedin para2.2.11.4.13.1the following
intrusiors shal be permitted:

- Intrusionof the backof anotherseat;

- Intrusion of a structurd membe provided that the intrusion is includedwithin a
triangle whose peak is situated 650 mm from the floor and whosebaseis 100
mm in width and situatedin the upperpart of the spacén questionadjacento the
sidewall of thevehicle.Ref. Fig. 11.

2.2.122 Cabin LuggageRack

2.2.121

2.2.122

All buses excep Type | NDX & SDX busesshall have cabin luggageracks. The
minimumdimensionf the cabinluggagerackshallbe asgivenbelowi

Typel Typell & 1l
Widt h from Side Wall (in mm) 250 350
Height from Rodf (in mm) 200 250

The cabin luggage racksshall be designedin suchaway that the luggageis prevented
from falling in the eventof sudderbrakingor dueto forcesgeneratedluringcornering.

2.2.13 Rodf Luggage Carrier

2.2.131

2.2.132
2.2.133

WhereRoof LuggageCarrier (RLC) is providedthe maximumlength of the RLC shall
not excee 50 % of the overalllengthof the vehicleandthe width shall not exceed60%
of overal width of the vehicle.

Maximumheightof RLC shall250 mm from floor of RLC.

Clearanceof RLC from roof top shallbe atleastt00 mm.

2.2.14 Accesto Rod Luggage Carrier

2.2.141

The accesdo roof luggagecarriershall be througha laddermountedon the rearwall of
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thevehicle.
2.2.142 The laddershall be fitted in sucha way that the emergencyexit, whereprovidedin the
rea of the busshallbe accesdile without hindrance.
2.2.143 Thedimensionf theladdershallbe asgivenbelowi
Dimensian (in mm) Minimum Maximum
Height of first stgp abowe grourd (A) - 700
Step Height (B) 230 300
StepWidth 150 -
RungDiameteror width (D) 25 -
Ref. Fig. 12
2.2.15 DestinationBoard
22.15.1 Minimum of three destination boards shall be provided in Type | buses with atleast one
destination board each on front, rear and the service door side of the bus.
2.2.15.2 For Type Il and Type Il minimum two destinationdrds shall be provided with one in
thefront and on in the rear.
2.2.153 The minimumdimension®f the destinatiorboardshallbe asgivenbelowi
Location Height Width
Front 220 1800
Rear 220 900
Servie Door Side 220 900
2.2.154 The destinationboard shall be illuminated suchthat the whole of the destinationboard

ard the writing therea are legible at a minimum distan@ of 30 metres.
2236 Dr i vWoarkdossea
BusesotherthanMini Busesshall meetfollowing driver work arearequirements
2.2.161 Driver Entry and Exit
2.2.161 Driver Door
2.2.16.1.11  All buseswith thefront engineshallbe providedwith a Driver Door.

2.2.16.1.12 Inthecaseof RearEngineBusesno separatalriver door shal be required provided that
the conditionfor minimum numberof emergencyexitsspecifiedin para2.2.4.12is met.

2.2.16.1.13  Thedriver doa shal nat be less than 1600 mm high and 650 mm wide.
2.2.162 Climb Facility
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2.2.16.21
2.2.16.22
2.2.16.23
2.2.16.24
2.2.16.25
2.2.16.26

2.2.163
2.2.16.31
2.2.16.32

2.2.16.33

2.2.16.34

2.2.16.35

2.2.16.36

2.2.16.37

2.2.16.38

2.2.164

2.2.16.41

2.2.16.42

2.2.16.43

2.2.16.44
2.2.16.4.4

The maximum heightof first stepfrom the groundshallbe 550 mm.
The maximumheightof otherstepsshallbe 250 mm.

The maximumnumberof stepsshallbethree.

The minimum step width shal be 150 mm.

Minimum stepdepthshall be 150 mm.

The stepsneedbe providedwith ani-slip surface The ani-slip surfaceshallcomplywith
therelevarn Al S standad as and when notified.

Hand Holds
The driver doa apertue shal have minimum two handholdswith oneon eachside.

Thehold on the left-handsideshdl be positionedsuchthatthe lower edgeof thegrip is
at a height not more than 1600 mm. The right side handhotl shal be located at a height
not greate than 2168mm from the floor level.

The cross sectio of the hard hold shal nat be less than 20nm and nat more than 38 mm
in diameterIn caseof rectangulasectionsthe size of the section shal be of size 25 mm
by 15 mm.

The cornersof thehandholdsneedto be roundedandsmooth.

Hand clearancdo the mountingsurfece i.e. the gapfor insertingthe palm shall not be
less than 30 mm.

The hard holds shal mee the requiremerd for the strength as specified in the relevant
Al S standad as ard when notified.

The handholdsshall be placed such that the projection will not causeinjury while
climbing in or out throughthe door.No sharpcorners pointededgeshall be permitted.

The grips/ holds shal hawe ani-slip surface The ani-slip surfaceshallcomplywith the
relevan Al S standad as and when notified.

Dimensiond Requirement

ReferenceSystenfor dimensions- The intersectiorpoint (co-ordinateorigin) of al the
threeplanescorresponds$o thevehicleprojectedat the heelpoint of theacceleratopedal.
(Refe Fig. 13)

Hed Point - Heelpoint shallbelocatedat a minimumdistanceof 340mmfrom theinner
faceof the bulkhead For this purposethe bulkheads definedasa structureaheadof the
heelpoint, supportingthe front structureof the vehicle.

Referene Point - The fi 1d Poirt (Referene Poin) shal be specifial by the Chassis
Manufacturer.

Work areaDimension 1

The minimum width of the driver area from the right side wall shal be 800 mm, at a
height of 900 mm from the hed point horizontd plane.
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2.2.16.4.2

2.2.16.4.83

2.2.16.4.4

2.2.16.4.%6

2.2.16.45
2.2.16.4.48

2.2.16.4.2

2.2.16.4.2

2.2.16.46

2.2.16.4.6

2.2.16.4.&

2.2.16.47

22164171

2.2.16.48

2.2.16.4.8

2.2.16.49

2.2.16.4.9

2217

The minimum distanceof driver partition from the driver seatshall be 25 mm from the
rearmostpoint of the driver seatin its rearmostposition with seat back redined
backwarddo anangleof 12 degrees(ReferdimensionF in Fig. 14)

The minimum distancefrom H-point to roof top shallbe 1060mm. (ReferdimensionD
in Fig. 14)

The distancebetweenthe heel point and the H i point shall be between600 mm to
640mm. (ReferdimensionA in Fig. 14)

The distane of H-pointfrom floor shallbe minimum 500 mmwith the driver seatin the
uppermostposition.(ReferdimensionB in Fig. 14)

Position of SteeringWheel

The chassignanufactureshall specifythe position of the steeringwheelwith reference
to the heelpoint.

The minimum distanceof lower end of steeringwheel from driver seatback shall be
350mm.(Referdimensian E in Fig. 14)

Thethigh clearancef the steeringwheelwith driver seatin the uppermostpositionshall
be betweer200mmto 260mm. (ReferdimensionC in Fig. 14)

Placemert of Instrument Panel

The placement of instrumen paneé shal be sud tha the primarty instrumens and
controls are visible unobstructedvhile viewed from the driver seat.A typical driver
informationlayoutis shownin Fig. 15.

The dashboardhall be of non metallic, fire resistantgnergyabsorbingmaterialandso
constructedhatin the eventof a collision it shallcauseminimuminjury to thedriver.

Shroud for Wirin g Harness

A suitablenon metallic, fire resistantenergyabsorbiy cover shall be providedfor the
wiring harness and other exposed parts below the instrument panel. The cover shall be so
constructedhatin the eventof a collision it shall causeminimuminjury to thedriver.

Position of Controls

Thepositionof the controlssuchasaccelerator¢lutch,gearlever, servicebrake,parking
brakeetc. shallbe specifiedby the vehiclemanufacturers.

Heating, Cooling & Ventilation for Driver

Thed r i vwerk drsashall be provided with the blowers or othe suitabk devices to
ensureproper ventilation. These devicesshall be capableof minimum of three air
changegerminuteor asper standardvhenevemotified.

StandeePassengelArea

The capaciy of standes passengexto be allowed in a bus will be governel on the basis
of free bus floor area availabk for stande passengar(Asp) by calculatirg at the rate of
five standee passengers per Sqg.

Met r e
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stardeepassengerwiill be calculatedafter deductingthe following from the total floor
areaof thevehicle :-

Theareaof d r i vcempdrteent.e. the spaceintendedfor d r i verclusive
useard containirgthed r i sseafthi steerirg wheel control instrumens and
otherdevicesnecessaryor driving or operatingthe vehicle.

Theareaof stepsat doorandthe areaof any otherstepwith a depthof lessthan30
cms.andthe areasweptby the doorandits mechanisnwhenit is operated.

The areaof anypartoverwhich the vertical clearances lessthan135cms.e.g.
abovewheelarchandabovethe engine,measuredrom the floor, accordingto
the specified methal and disregardig permittel intrusion.

IV. Theareaof any pat of the vehicle to which acces to passengearto be prevented
for safey or ary othe reasos e.g spa@ availabk on both sides of the driver.

V. The area of floor spae reserve solely for carriag of goods and luggag and
from which passengerareexcluded.

VI. thefloor areaoccupiedby anystaircasen thevehicle

VII. Theareaof all partswhich arenot accessibleéo a standegassengeVIll . Thearea
30cms.in front of anyseat.

IX. Theareaof all partswherethe clearheightabovethefloor is lessthan190cms.or
in the caseof the sectionof the gangwaysituatedaboveandbehindthe rearaxle,
ard attachirg parts thereof less than 180 cms (excludirg the hard 7 holdsin this
case).

X.  Theareaforward of a vertical planepassingthroughthe centreof the seating
surfaceof the driversseat(in its reari mog postion) and through the cente of
the exteria rea i view mirror mountedon the oppositeside of the vehicle.

Xl.  Any part of the surfaceof the floor (e.g.a corneror edge)on which it is not
possibleto placeanypartof therectangleof 400mmx 300 mm.

XIl.  Any surfaceareawhich is not capableof circumscribinga rectangleof 400 mmx
300mm.thevehicle.

XIll. The bus floor spaceof 150mmwidth along the bus gangwayfor facilitating
movemat of the passengersconductor.

XIV. The areaof all partsof the busfloor in which the slopeexceedghe maximum
permissiblevalueasprescribedn clause2.2.8.7.

2.2.18 DesignSeatingand StandeePassengelCapacities
2.2.181 Thedesignseatingcapadty of a busshallbe calculatedbasedon the seatlayoutandseat

pitch as givenin thetablebelow.
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2.2.182
2.2.183

2.2.184

Category Sed Layout S?i?]t\r’nv:g;h S(ie:“r:]g;h
Type | NDX 2x2 400 686
Type | SDX 2x2 430 686
Typel DLX, ACX 2x2 460 750
Type Il NDX 3x2 400 686
Typell & 111 SDX 3x2 430 750
Typell & 111 DLX, ACX 2x2 460 825

Note : In ca® of Mini & Midi buswherit is not possibk to meda gangwg requirement
with 2x2 sed layout 2x1 sed layou may be usel for the purpo® of calculaing the

seatingcapacity.

The minimumgangwaywidth for the calculationshall be as given in para2.2.8.1.

The seatingand standeepassengecapacitiesshall be indicatedin the Type Approval

certificat for the bus body desgn.

Formulafor calculationof seatingandstandegassengeareas

: : L Area
Dimension Description : 2
(in mm*)

Area of the Driver Compartment  (Width x Depthof Driver Ad
Work Area

Total projected StepWell Area (all (Sum of projectel Area of As

stepwells) all Step
Wells

Projected area of Engine Width x Lengthof Engine Ae
projectedonthefloor
Area

Area of any part of the Vehicle Aw

where vertical clearanceis lessthan

1350mm (Engine etc.)

Area required to provide a clear Ast

work areaat servicefloor area

occupiedby any stair case

Area of parts where clear height Ac

abowe floor level lessthan 1900 mm

(1750mm in case of mini bus)

Area of seatin facing partition (300mmx Total seat Ap
width)

Area of the parts where slope Asl

exceeds

the maximum specified value for

purpose of passengers

Total Area excluded for purpose of |Sum Aex

calculating seatedpassenger (Ad+As+Ae+Aw+Ag+ASt

capacity +Ap)
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Area of Gangway Ag

Total internal Floor Area Internd Width x Internd Aint
Length

Area for seded Passengers Aint-(Aex+AgQ) Apass

Area for standeepassengers 2AgT1 (Ac + Asl + Astd
150mmx Lengthof
Gangway)

2.2.184

2.2.9

2.2.191

2.2.192

2.2.193

2.2.194

2.2.195

Note: Value of Astd isthe solution of following three equatiors
Aex=Ad+ As+Ae+Aw + Asl + Ag + Ast + Ap
Apass= Aint T (Aex + Ag)

Astd = Aint T (Ad + As + Ae + Aw + Ast + Ac + Ap + Asl + Apass+ 150mmx Lengh
of Gangwg)

Formulafor calculationof numberof seatsandnumberof standeepermitted.

Dimension Description Result
No of Seas permitted Apass/(seapitch x Seat No. of seats
Width)
No of Standees permitted Astdx 5 x 10°° No. of Standees

Provisions for Disabled Passengers

All Typel busesshallhaveatleastwo passengeseatdn caseof Mini & Midi busesand
four passengeseatsin caseof othe busesdesignateds priority seatsfor personswith
disabilities. Theseseatsshal be only of the forward facing type and preferaby be located
behindthed r i vseat. 0 s

The seatdesignatedor disabledpassengershall be indicatedwith apprgriatesign(s).
An illustration of the signsto be providedabovethe priority seatss shown in Figure 16.

The priority seatsshall be providedwith appropriatefacility for securingthe crutches,
caneswalkersetc.to facilitate convenientravel for personswith disabilities.

Handraik and / or stanchios shal be provided at the entrance of all Type | busesin a
configuration which allows personswith disabilitiesto graspsuchassistdrom outside
the vehicle while startingto board,and to continueusing such assiststhroughoutthe
boardingprocess,until they reachthe designatedseatingarea.The dimensionsof the
hard rails shal be as per para2.2.9.

All Type | NDX buse shal be providad with controk adjacen to priority seas for

requestingstopsandwhich alertsthe driver thata mobility aid userwishesto disembark.
Sucha systemshall provide auditory and visual indicationsthat the requesthas been
made Contrds shal be mountel not highe than 1300 mm and now lower than 410 mm

abovethe floor, shall be operablewith one handand shall not requiretight grasping,
pinching, or twisting of the wrist. The force requiredto activatecontrolsshall not be

greate than 2.2 kg.
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2.2.196

2.2.0
2.2.201
222
2.2.211
22.2
2.2.221

All Type | NDX buses shal be provided with Public Addres Systen permitting the
driver or recordedor digitisedhumanspeechmessagesto inform passengermgsidethe
busandon busstopsregardinghe destination,busstopsetc.

SideUnderrun Protection

Sideunderrunprotectionshallbe providedasper|S-14682:1999.

RearUnderrun Protection

RearUnderun Protectionshall conformto 1S-14812:2000.

Provisionof Toilet

In caseof Typelll ACX buses atoilet may be provided.

Note: Therequirementdgor variouscategorie®f busesarealsoprovidedin matrix

form in Appendix3.

Annexure I

Categorisation of Buses




Delhi Transport Corporation, GNCTD

Request for Proposal Document

Supply of Fully Built CNG Propelled Standard Floor

Height Intercity Non-AC Buses

230 <G>

A

2 ‘
’/////J

/m
m

1 25mm s
255 =

P s

A = HEIGHT ABOVE THE GROUND, VEHICLE UNLADEN

g

FIGURE 1
| Typel [Typell |Typelll
Maximum Height of First Stepfrom the ground (A*) 400 425 425
Height of Otha Steps(Maximum) (B*) 250 250 250
C* (min) 230 230 230
E* (max) 25 25 25
Step Depth (Minimum) (D=C+E) 255 255 255

Access to Service Doors
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FIGURE 2
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Width of uppe panel 550 550 550
Height of uppe panel 1200 1050 800
Totd heigh of dualpanel 1800 1650 1400

GANGWAYS

_—1'__
_—IT I
¥ ola
1
o i

FIGURE 3

Diamete of thelower cylinder 450 | 350 300 350 300
Heightof lower cylinder 900 | 900 900 900 900
Diamete of theuppe cylinder 550 | 500 450 500 450
Height of uppercylinder 500 | 500 500 500 500
Internalheight 1900 ({1900 |1900 1750 1500
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Siting of Hand Holds - Testing of Hand Holds
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Figure 6
The minimum dept of sed cushim shal be as follows:

Depth of sed NDX SDX DLX ACX SDX DLX ACX
cushigin mm 380 400 460 460 400 460 460
(Refor tabla bedorw)
/

/)

I

Figure 7

Typel 686 686 750 750
Typell 686 750 825 825
Type Il - 750 825 825
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Figure 8
Minimum troso angle
NDX: 12 deg.
SDX, DLX & ACX: 15 deg.




