MODULE & CE 308 Module V

7%{9"5 of f0ad iotercechons , TRaffic conbrl devics, Traffu sTgns ,Road
magkings and. Teajty 5‘,‘3an5 , Design o|, Isolated signdle by Webstes's
Methed .

Tntrodudion 1o Arposi frwnp.u‘?og )Azl,’b‘c’a'a_g-[ chasackedishcs and.,
fhels ';r?UbLonca On Planr‘ﬁog o) al’zPo-ak ; Cowqoonp.n{s of cupor k,
Selechdn o) srie Jos a,&Fo.Q-l;

TInkessedhon

hn ntessechon U ofSned ag the %anmok aga  oheer toe o1 hosg
afnwoﬂg Join o2 cgess

lan be marly classified iofo iwo

A. Intetsechon ok Gisade

b. Guade Sepesaded Tlessection.

A, TInlessechon ab Groade

e lewel,

5| An Tolezsechdn cohese all 2oads jow og ceses ok tha &4
>| Ty, opesahors fike Mesagang, divesging ara cgossirg Tovolved
Types o, At geade T

D Unchannelised Sl

i) Chanpelised o

9 Reagy o

Unchanoelised flb

— Lanes ase not sepesated by Charnna| dadwsg divides,

= Vehices bove no seskichan o we omy past o) intecsechon

—- One g the c20ssing vehidy hove to _gh,P cbile oftus paoceads

Scanned with CamScanner


SONY
Text Box
CE 308 Module V


- Hege roRe Conftit bekwesn velicle occug,

‘——_j (_U_;c:nnehsecl Tl .

'“.) Chanreliced tln

= Lones ase sepevated by chonnal  divideg

— Vehicles have fechichdh to vse any pagt 0{) ‘\’nlfﬁisemlnon

- less Cenffict og colisisn ~than  unchaondiced.

I

¢@1

\6— — C-—_Q.-— z

—

Ct’anne\lsed ?10 .

) ﬁo’ra_o,g_ 02 Rourd. about

- R\ Comaquog vebides aue foswd +H move asound a lasge
bkl Feland, i clockeoise Aigechon and they Gn move
ouk inte Respechie  Aisechén

- ERminake s¥opf3;°rg of vebicle

= feduce. Confliet

— Suided kg Slp with B oz more intugechon |€3&903hw

feavy Aght tuning

Scanned with CamScanner



Disadvantages : Mose land

d 0
T high spad - aequute lagge $13¢ |
- R—thuzﬂ. f‘IOang wagn'mg QV)C‘ Cl\SLQChOOQ\ 5\‘3[‘\‘

e g’ it o K

SE“-QWEA skowoed (2055

. S >ﬁ
Skawe& ' : | ol \'\fp\f .

(1rade Sepenaled Tnkecsechon
—JJ'nk;iseLHng foads ate sepewled By i france w level
“)jlrﬂu,sec\{nj 20dds e Sepevaked by ©VERPASS O urdedpass

OVespass :  When Fnahwcuj is Joken akove %muod\ev\el by an
O\:ez\v'o’fc\%(?

VOJJXPQGS: Lohay h&%wa# 3 -aken 'Be\ow %&mnd level oy
an  undeg b%dﬁ,z

Scanned with CamScanner



| Tt Siana A T
‘((gb-\o\,gBaeLC ?ﬁ.qqu;e_m.en\s of TFnlcesechos at- %Qadg_
At Inkescechon fhe asea o}, conflit Shoudd be. as Small as pessiHe

Ralahve speed dnd a\n\:’\e Ob ﬂppwaah 0[7 vebide $ould be evall
Adﬂq ua}e \CfSib'lh'ly S%O(Ad be O\'\(ai\qble ‘l:osL \fehfdes QWBGQQ})f@

[+

2

3.

Suddeo  change. of padh sheald be avoided,
Propee Signs Sfould be peodided o waso Hhe dgvesy,

c.| Geod lighbing & dsieable o vighl
31§ the umbex of Pe&as\ro‘?ans ard Cidt.\is\‘ ose lcu%z ’ 55\99203{
pacison skeld ke made fov Thed solepassage o The @l asiih

L)\‘gh Voluma q tas rﬁovﬂo% *MJCHC.
Geometne Teakugos 1Tke 'kun\’ng sadiug ard fﬁdjhol paveran i

Should be adaquokdy  provided,

Tealiy Conkrol Devicos
Vawois aids and devies ugced b £onhb) ) 2qulale- and 8u£dg_ ’rmJD{-."c

J

May be called tealhi Conkml devius. It Inclucu
T’Z'a.l.'\-:\ 5\9n

Teali Signal
Md.x?\:ngg
Tsland_.

T2afhe Sign

VAR

VR

/ Tunchons 5

’ﬂfu,y 94(70. l“\'m.alg Oocmn‘ing of lazasdous sSttuahons
Help 15 Aequlahny YRajhi by impoghng  Mess agey lo daivess
Guve \b’[mrnahoh o\) Hg&u:ﬂg foutes, digechons eke

gV

-

Scanned with CamScanner

=



v

!

b

\

Guneal panciples of T2ah Sigring .l aw@
TRalhr signs 8boudd be installed ooly by ~the curtholy o), Traleg
Pgopey enfogement measusts ghhoubd be undectaben

Sign should be put ap only aftes ajh engq studie s

€xwss wge o) Sigo Should m) be paoraoled

Signe Should be disigned bR foaecerabe alhy  Gondihons |
High Visibilily duun’y might and dag |

leHeding 04 Sgnaole shouwld be of adogquade 12

Sweplici Iy ord_unifoamihy 16 design 5 positors o mpPl?mhdn_
locoled. ok pefton b be able ibbe S by davess

T’m{}{_; 5ign - classihcabon.

3 *ypes
Ragulq{oﬂﬁ Sign.

| Wazgring Sign

Irﬁmrm}ozg Sigh .
E'egulrxb’ag 5l'3n 04 Manda’rop.g 5'lgn.

These ase mondatoey Signs

Ik infozm Raloun laws , Rtgalahioo and peobibition s
Violokwn o) /‘-ﬁg«xubmc.; sign & o Legal of fence.
Regulatory oigns ckissifjed .

1) Stop and Give coay Siges

1) Paobibitoey STgr.

1) No pagking - PO .5\-oﬂ>'|r:g e[gP

tV) Speadt Lot and vebide contro] Sign

| V) Restrxchon erd Sign

vi) Comnpelsozy Aigechon conkrol SON.

Scanned with CamScanner



f)stop and  Give coaf 297, e |

Stop sign To stop +he Vehicle
-2 Odu,gd)a) v shape
3 Rod B Cdlous with colte Rosdet

Give oy, Sign : (onkp| velicde on zoad so as h

assign 2ight o} couy fo dhea 2oadeways,
>angle b shape cSh apex doconcoaed
_9('0‘7"\}{’_ S colour Oy Ked boades

Giive wag .

TD P%H)H‘cm.é Sign

> To pedioit cexlal f2afl movementy use ¢ koan o2 entzy of
Cetaun vebido

- (zculag o Shape —Lobite. WS coloug and. 2ed boaded.

H @ & @

0 6? ' ] _ v ©
ne way Sign \le &M/Qﬂ@ﬂﬁ Ryght fuen v l:c.r.jn\
Prookiked. P20k bited.

e

O

Paoksibited.
-'ii) No PG.Q\(;\n_g —NDS"DPP?DQ Sign
T\\opqrz,k;’ng; To bl padang o i place

\! ing » (e
lo s\npp\nal. Peoiist S\-eFP?og_ o) vehida ab that Plare
Cizedad b ghope - blue , 2¢d boodar, &obb(q@ %déa_z,

Scanned with CamScanner



ab—g5e Reo ® '
0 P(uk?ng_ No slvpp‘)’rg 513n . -
W) Speed limit and. vebicly conkn) Sign.

2 To XQS\'JLY& spe_o_cl Ol) Ve\oic(ﬁ on A Gu—ddl OB -Q-OCLCI

__> ‘O v Q
;szculqsz D Shape - Lohile b:ukcaxouock y Red e bosd o d
ack numeeals indicahi iy ”

(Dh”’e .

—\ehide (onho Signs &
—>Conh-ol [O(:Ld !\EDS-I'F)J béaaght' d‘ﬁ |

_>C\.SZCLL'.G,Q T . 5
S shape  Lokle 'Cm!kiafaoar)a{),md boades ) Hack ngbd,

Widh lmil, g |
l?’m&r} l/ungM limi -
) Restchon end S,
\

‘@l dhe porst ok ki, ay Keshichons Eoclitaked by

— GRelag @ Shape eaf? wrlg '
. b cal—?ﬂre ‘:c“k cindd ' ﬁ
0\10.36'\00 band ok 4% ° ?Cn ord A bladg 5

Bk
ke,

Scanned with CamScanner



y )3

|
Vv (OmPM\SOSLg D‘m&%n (Ohhml /gi’gn.

—5To digeet vebide % appeopale dieechor

— Feeulae o Shape it bug bemtgw und and while
digechovy aMLOWS

G

COmleSOX._q COMPM'.SOQH Gvnpmlsozg ahoad .
Tuen lQH- TU.Lﬂ 'U)Sh’r ﬂb\-ﬂ.ﬂd Mﬂ

@ Wam\;’ng 5‘{9n. 0% (au’cionaué bigns
—>Te coawn the foad usets o) wfalp bazaedows cdibéng
thok ex3t ©n B 2oadcoay

> a0 lakesa) Ale i Shape il aper. Pdrhng wpoaads.
—D whult bwlﬂgz.ounﬂ , hed bndes 5 Hadke symbals
_983‘ ’hoiipfo '@enc) y Cueve, hasloes bfﬁ&%ﬂ, 3School g

Pedeskpan c.a_osg; §§ /\

gldﬁ,akﬁfd T Intusehon Hﬁ{)?‘“"‘-"ﬂ T\lwooo

Q Iﬂi'd’arfJa.\D,Q% 9'9“5

= Gusd 2003 0seLg Cdcyg Zoukes, t?)[jmfm aboot dﬂSF)r')aJriDOJ
dRtan ond, provide L%tdfomahgo ho maR0. +onvel easeg

Scanned with CamScanner




: =)
Diqechon and Plaw jn{dzmabéb 4'311-

—9R.cw}an,8(m Wil white Mok geound ) blaek boadet and,
Blade atows ord lettess

> 43 besboaho Sgn, Plare Tderblieahon Lgn

— f}aa,uhé Tolosmaton Bigp,

Pubi telophone, Pelol purmp, Hospital ek,

KoT7AMM?T
60 km.

Tog oud
Po s}

Road Max\d’z

— Special S?Sns lended to toesl 5 coasn, guide ox ie?uﬂg_]-e
+he +saffe

™ Made of lings, patiesns @mgsﬁm%\s 02 Zeloilo s

Tipes - Masking

)| Prverment masgkings

Y | Kasb maskingc

¢) 0}3»5& Masfirgg

69 Refledas unrt rrasking |

a) Pavernent qu\’:\:ﬂ%
> whte or  Yellow paunls

oa uged

Scanned with CamScanner




T ——

O&WJI

g a3Q cenles Line, lane |ing, » woalk \Tne. 5
>

Sorg. oramon TYp

Space ) bus 5*‘0{) eke.

O £ oy
) Cerige [Tnt & To Sepesake oppefing SHeams ob Eaalfic on

undivided, too- coay 1 ealhc,

. . ‘ »
- w!rﬁles,\ml;lgkm IPmec.; Singo Sclud lma , double bovkan ez 02 shudt 12
- Bated e food ard 4 faquuoemnenls

W) Lane Gine ¢ To destgnate beajts lant

vap~The cazw
—usea o quide e il ond to paspely s T S
— _-L/é&ﬁﬁ\“:i‘
— J Sl o

3
“
= @eclgz Yne

_ D =]

Qla_nLQOOA

shn(p_ -
Sdud line

——

@

Unditded 4 lone m0cd
i) No passing  Zone. Maslang
o indiole ovedtalaung &8 not peerirtted .

Ovedkurg o) peamfed veakiig 1o} peseied b Toal )
o %m)n =) Maving f; b%pcfl?;z}‘u’mb

1) Sop e - ’
To sbP vehide. neas pedugisan Cf-o““‘f\g voPl
‘9 Pove ment edg line \
Trdieole edgeg o Rural Loads |
vi) Ceogz ok \re OR pedysimons c.o.oq?m% I -
Vsed ok Plares, white PedesiiSang nued lo <208

Scanned with CamScanner



| Zdhal ... - - Tenm——

| o S
== Pedsshnan ceoxs maghing
Rl oo SN
v Bus chps

Tdndicade spawe. Keseaved to stop  busec

b) Kesb Maﬂk‘?og
Todiole s fegulahon &ke pasking  fegudakisn .

9 oid Masking

‘ P% skal  Sbetaucho — . | '
a»s . © D o0 ok eagby Loudus w}ulb
Sheld be  raogkod. 9 a2 bazasdous

" Obstauehofis * biidg suppods, Siges and Signal ; level capssing
Pes ,t2ol\d Peland e,
J) _ﬁﬂk\&icx unit ™ok
Used ag guide rradkess fos sale Adiing <'—\um\‘o:, gy
| - ’\;QM hnaskaig Rledning galioco Dby Soould e gl
L29M q, Um% &3tanco o\‘) abowt 15om .

Scanned with CamScanner



Thaff Sigral .

Ve, Sigrals ase Cenisol dovicss cohuih  allesnotely diet  the.
traffc to Step and procesd. ab inleseckGng uding Aed and.
Feaor teali Q,ﬁm Sigrals  atomahcally,

Advarages ~Treffic Signal.

Tney p;o\afolp, ogdealy movement o, tgalki and hegease
+2af52 handling capacity o}, Tnteesedhon od-geacle .

Redenn cettaip hypes of accudenht - X—og/'ut ooate:i fion .
Pedosteians can  cposs e Reod Sokely b dgnelised inkeeserhon

S'ljm\s allowd Cﬂoe:'c\’og. o l’)e,ox\[(d_ 4:&&@}, Htoo corth sd&’kj‘
Lohon 5\‘6”‘\\A5§j5‘\cm s ?wP&(‘ﬂ' (oo dictked | Thawe 3 O Leasonahly

Speed along tie madZa Sood, +gaffic

Aukomakit tealtd sighal  wooge etomenicald compasd lo
Monua) Conteo|

Tey can Be cooedinaked 4o Ppeouide cenhpuowd movement of
1eaffic ok a dafie speed alog o given goute

D'n’sadvarﬁaﬂgg - Tea)ji Aignal

Reag end collisitn may Tncgoase

Zxtossive delay do vebide may te Gused 3 off peak Bouzs
Taose o, signal cue to elechic pocoer toiluse op any offes
loled: Couse WfusLdn fo Lood Ugess

Tmpeoped &mign ang lewhin of Ggnals may \ead b Vichiin
oxom orked, 935\1,“

Scanned with CamScanner



=2

of Teaffic 5fgnal

Types

Tm%';_ (onkw) Slgnalﬁ
a) Tixed Hme Sigm|
B) Manually ope saked sigral
c) Teaffc aduated Sgnal

PedechSan 97300\\
spedtal, teaffic Signal

Teafke conlep| Siqrals

§ taoffre Foco.
Ked -|i'8h{ — 5T1of
Gﬂun lgh’r - Go

5Top
@L CLEARANCE TIME
@n. (to.

o Cyde of A2d , ambes and. gkeen hghls .

Aobee[ (., Allows deasan. hme o2 Vehides o0 :
Yellow hﬂH Totegechon arm. By The end o} draan bitne 1o cleas off

hove 3 Glound light Jaung easn dusehioo

bich enfez e

Trxed kime Jgral on prtioed Sfqnod @e Sek to Repeat toguloely

Tring o} eadh Phase of ayde 5 pse deleamined based on —\szg..kbj chd

A sivplest fype of audomatet Sigral

Dsaro bk 5 Somehmug Loogdd ftae o0 one 2ead may be almost nil ¥
and  Y9affic o0 cgoss Soad Moy be quite Bea\ag . Yet as the cigra) |

Scanned with CamScanner



Yy |/
Sop ok A phase. )

Ggra -
T eduabed S

J m‘d\(?g
hongiod e assign
2 o hase ard 4de € ) compudeas %Y
e o ted oA sigral demj{ow; & o, dorn and_
] a3y
T fully acdad L st \ zayhd On;t‘i‘ TlowHe B
ﬂi‘ah} of ooay mrﬁ’\og. - Dg\cué il b mmrnmvid
3 edetrdioed o oy "0 g

s ety ' h suwd oy
Sy ql Disad\ Riquwt C‘(‘MP"—U’
M anaally OP“—'?’U&CA b

{ ol yer o 44
\daes  F2able dumn and

and \ages %M'mgs

Trajhi polue
o ?\na5e5 and. udo\e a,(,wczrc\xogl,%,_ )
Pedeckdan Signal . G

> Peoads  Hght o way to  pedestoans lo cees a %oud
dusing. walk Pegfgd_ B ‘

Spedid| §I(3ml o8 :qu,sln'\ng Beacons.

—=To wasnThe teaihs

— :ﬂas\'i\ng e*b %L\\ow Sgral - Dimy Arvess O‘D vehSedag ﬁmﬁu
Yo prowad with caudlon | ‘

> Red fasfing ‘Sgoal : Dowew must skp el enkeuind
Ao noowtsy Ceose walk ok e Totssechod

¢
c

| -

Scanned with CamScanner




|1 @ 4

ignal_(oorfinaken e —— oils 0

Prnciple of I¥nking adjaunt 5|gnals 50 o .
Flows of +2odfe @ called Co- aked.

Obd,éf_h'veg 0% need *

= To pass maxAmuUMm A

- ovexall J 4
9D To have mMiniMum ,\G\dcuéj o toajhl Srveams,

Side Roads.
S To PRevent queie o‘) vehicdes ot one Bleggechon ¥

o’a’o\?ﬂ

Tgpes of co- oxdinated 573““‘ Sqsiem

@ Smaltaneous Sygtem
b. Ateyrale Syctenn ' ,)‘@
c. Smple psz;o%uss\'\le SgS\Cno |

4. FlexsWe P,Q.DCXK.E.SSTVE sysiem .

A. Simatoneous Sgstem

Al Signals along a ?‘\'Ven"md'al'@‘aﬂs shécd Same todicakon (?(aan,
2ed ekc) ok same bHme.

= ovegall spezd offen Rediced.,

— Does net coogk saﬁslﬁtbﬁhj o
b Allesnade Sejslem

— Alleanate. Signals Show oppesite- Fdicahorns W A Roule ab M—h
. ,me-

— solistactory Yhan  Gimutionesus systerd
3 &"’?\ﬁ Pzo %mssTve Scystem.

> A Yme schedule @ made b peemik > ag neacly 01 possible,
a thm.ou.& OPW o\> \‘9\“(1_9_ ok a wanabm gpe_p_d a

Q\"Ng moun foad 8 eoblained, fé

Scanned with CamScanner



[——') S\’an\ P\nuges QDFAQD“Q’r)g CG’{O) aechon 3 Sd\ﬂ_dmiﬂ_é_ o
ovodk ok predekamsined ffme. Sthededs.

d. Hexsble Pﬂowés‘?ve Sysem

~3 'mccmjrcalxob Gb Qﬂmp\e_ Qm(azassTde
> ks possivle kb audomalcally \caey the lengfin o ujde and
hvie Ssthedode o eauh Tntensechon uith ‘dp o}) Cmnpuh’i

5 egt eﬁ\’den’r S‘js\fm-
’ﬁmg anmi Distanw D?atﬂxam

= Tn planmig « sgstem e, co—oadioaled  Sigral tmhol 5 St o
newssayy to Prepate Tnie dtance c%a?mw,

=2 Twae and. Sigral- Seffings-along X aous

- OVstanc Yeayelled ﬂ\tm-g mdw'z sZoqLe on Y axy.

AL
[‘ 2 r*I
7[9533

g
. 55 |
[Q?’: Z
—r_ o u')\ao 30 4qo b‘e

Tne w g

Klareonts fox Trolfc zgfﬂnaﬂ—
Teaps Conkiol dows *Bignals thoudd- nof be

one_ag wohiz ©p e lollewing cousrans.

>eflled unksas

Scanned with CamScanner



{1' MinTmam Tia{)hl Volume

">FL\}e.qm%z -‘rﬁalsbl volume on mo._&o:q st22et Should be @O\Je‘q“‘a
Chog Sinﬂ\-e lane) ard 8c0 vehlhe on, § oR oga lane_

= Auenge tralht vdume . on Mot steael  ghouwld be
dco vehlhe (fox Sigle lane) and amvehlhe o foed Witk
2 oq mose lane

o

ID\’W%?\'L&Q o\) Con\-?\quw '\faa}s‘:‘\’c
= Affed oohnuous ';rx)\lemp.nb o Jﬂag(u.

- Tralhe vdume on madosz Stk — Looo ko 1200 vehlhg .
=2 Tf—a%bl volumg on minog Sieet - \oo o \5o VE'I\H\L

« M7 nmoum ‘Peelzebaan \lolume.

- Minimury 150 a2 ™MOAL Pedag\-nqng\\noux (o0sS a.modox

Stzest Sith ouea 600 vehlhous .

A ACC\dsm\ g:npemeow_

bregquangy
- sox 2z oY) ar.udw.n\f\ chum_d, C»Q'Thm (Q nontha \I’RSCL

B. Combinatob :0|, wagaanls hen. ne Su:;a(g. coagant 3
- Sakised buk Thdfahny g oy moge @uwanls above ael
S“B.’S‘S\ea o the exttent oly 80 7. o2 moxa

Scanned with CamScanner

)

D

1\

- ofhea mwu.ws have ’(m\@\ bo dumcue accidont % -



Thaffic £ Tgnai DeS?(gn

Definikions R

Gizeen fime o7 Giyem Inteaval () - Amount of Hme for wobich a,

moverment Keceves A ?\Q_m Sodicaton,
Yellow Kme (Y) 1 Amount ofF hme oo edzb o rrovermank

Leceives  Yellew c\’rocl?caiu:"\r) /

Red T?m:iga; m‘:ﬂk of hme fog cohiich o moveman  Lecoive s (
v ]

—

Red Todveaton . ‘" & .

cgcle = One complele Lotahdb "rhszoy.a(n. all VO‘LM?YDCWCQ:ELUM
Peovided . - i | |

Sele leogth = Gyele lengtn s e Hime > Secands ok T takes @
Sighal 1o Complele one fall cgde.‘ sl Todicahons » b Trdicales
Hre hine Toleeval - Hed ctogkiog of green oz e appaoach Rl 500

Mﬂ
T sogls | Jenoled by C..
Cycle hine s | ) | \/‘

Lest fme. [b fmdicates the hme duding oobich e ntetgechon '/<

% not eﬂ;a.h'ue\% uled  fos arxy hoovewment . /\

Exe%._ Cohen signal /fox an appeoach fuons oo fed o ‘ ) \

Feeon 5 e Adives d, vebiide comch s (b {epar <} queuo S| 9

fabe somie hie b Peaeive the signal (Aeuthon fnie ) ard

Some. heile Tl Fe lost Fure Befpre We woves Thg &
kroon ag staet up lost himu

Scanned with CamScanner



@
Ink;wa\ T dndleale c‘ncmg)z, l,?ona e sfng,z fo andlhes .

d‘)aﬂé&;_ Tnleva) dlso called Yellow time Prdicate Tolewval blw
Ten and Aed signa) Todicakon
Cleasrnce, Tolewval also called, all Aol - pesiod. duteiy oHch

al Slﬂna\,\ taces ghow Aed and 5 used fe cleaﬁog e“
Hhe Vebfcles © nlessection

g{,kt.‘:\\;e Gigeen. Time is the adual Fme audilable JU-T’ the

Vebicles b cooss to Trlersechon . I %o the sum o actual

Fen heie (i) Plus the gellow Hme m¥nus fost hiids
Gi= G4 Yi-1L '

gkkchﬁe Red bnie = Actual Rod brvie + Yellow hmi + loat hmos

A Rae

Sahunchwy How

sk

4+

l

YN
|

Past of o e alloaled f any combinahos o faffr ‘movemenk
"Qw\!)’ng ffaﬂ\k o{, o Eﬁnail—anzoul% alu_u.ﬁﬂ me 02 Mo is.

indeual . ,/_/6'/1’/1_9;_
= The o%glh\,g of pha_c,a clns)'sn % 1o cheaale The. _l/;ﬁzeelwm

Scanned with CamScanner



Conbrthog movermenk 1n an Tnkusechon o Vanoug Phase ¢
4 oz bS8 Sruess

-2 D:sgn PL>QG€S ol MINTmand oty

conf kels.

Tedo Pkage, Qﬂg{-gm

= Ac)op-\eox ‘\’k "fhﬂouﬁ\-; movenunt 15 5735)\5\’@\; U"'OFq,umﬁ to

4 n\n% rovernents .

= ”Uge:;'y L

we o
j_ (: L
Phige — | \[
- Phagse 2.
Fous. Phage gigmﬁ

- Sdted B usban axeas owhege Méﬁn% roovemenlt  a42

Scanned with CamScanner



\[-jmvfdebs-lex’s Metbod o) S¥gmal Dfs')g\o.

{0
Sakuzahon flocd

—> Most Vropogtont Hatoe w Taallu signal. dssigh
> L & the madmuns flow et wn pass “heougn  an
Trlesse chd  adithout Ymped ante bg"””e 3’79"’“1
= Pifferent fadogs C&.b\(‘_(:‘\l?)ﬂ catnrahion {lew die
* T v coroposition
. ?::&kb* a\?gnrignt (eppa couh w‘fé:\hxd_\'aaduhb fadius
of ;uj(ﬂz\e{,t tumitng )

Design o Tsolated Signa)

a. Tra) Gyde methed.

b. Approximale metod
c. lebstela meltod ‘Q‘O'
d. As peq 1RC

5 - Sotuzohon {low on each appzroanh
T~ Nozrmol Alocd on each approach
Coleulate ical Houy Ratw »$r= TS

ko e bighust o fdthe sum

g eadn app'aoo.c}x and

Y= 949 v -
—) Gladole Totol lost +mi (L) e Mo ases .
L =an} K R~All 2ed hoe *‘
=2
Ohmum ojde Twtr | Go (51_;5
= _

Scanned with CamScanner



E(sl-eds"ve ‘}/\UD hf\’u pe~6 (Hc\e - Co-L
Effe dhwe %{apn bt R4 ﬂoae,e = ,%i CCO—'L)

| Aueshon i

B
“The a\leyzo_ge_ noamal oo of {aaj o cgoss 20ads A od
Auy ALsigh Pe'mod el 40o and 850 pcu | bouw + Sakusation
U ng 9

od
—ﬁow values oo “ese RoddS A8 PSEWA_ 0% |20 4
Tre. o 924 b Requind A

loos peu lhous, Aesperbuely |
’ Deg')a() a P\'ﬂg‘e M‘L‘L

Pediglhian crossng % ’sewnds.
Sfgm) by welslea's metbod

Al 2d e R=125
Nozmm) Flow onA)»q,é,; 400 peulhe il ' ' ‘]
Nozmal flow on B, q,, - @50 pculhs .
satyrabén tlew o0 Ay Sa = 1250 Peulhg. C;
Sokusalign fJows 00 B; Sp= 1000 rolls, ‘

Cfical How Yaht Uy G

= 400 = OIBQ_
Sa, 1950 -
ﬂb: 1y - 250 = 0]y ng
Sh looo —

Y= Ya + b= 033+ 0,25 = 0157
To—}nl lost hme =ahtR = (axa)+'1q = |6 Setmdg .
Ophmum cycle by , (o= 1-BLASB C_,_“_S_)_'LS 6F.45eC = 6?6

I—Y |-053F |
Siedhe geeen b per de =Co-L - 6145-16 = SISSe(ano!o

Scanned with CamScanner




Sifechve qgun hie per phase = Y7 (6-L)
¢ %@j }) y

Effechve ﬂmzn%mle e phase 1 (4) = %C(O’Q

- 0,28 (67.6-1) =31 oy

057

fechve Faen hent fos phasea (g) JiC(o—L)

Provide ambexr hme = @ 8. Seumdg
Dgaw> phase di.a;\crzam CTonp)

2 61.5 |
G 2000 Ari:be'* L/ Red ,
on A | AR Ra

Q0 >la->La>< a4 —>

Rs

AR

g |A

3] ————¢ D252

Y

= 095 (6%-546)
05+

= 335 Se(emdy

R, = 67.5- A-R-AR

| RB: e1-5- B G]Q"A_AR‘

G- (rowo ‘
A -‘;‘e[[ o:DI Hmbe!

AR -All 2¢d
"R-Red

Scanned with CamScanner



dushen 3

A ficed Ko Thoo- phase. Sgral @ lo Pe poovided ab an |
Toleesechin  Roting Buk azms. T2 design ous Poffi

al.  Satwahsn How L0,

Nosth Soulh | Last | wesl
Degign g 400 | ‘F50 | 600
&l.-:?g pelkel o _
Salunahon | 84 oo Aooo 2000 | 8000
Jp‘_lou;&l}lhl-

Time. sk pe. phage  due ko s’(a&?og dﬂ.kl.g 13 A%ec an:)
All Sed peddod @ 4ser. Design & phdse b%tuj Signal
MS\:’Og, wekslesle melhod . Dsaw Phase ogram aleo
Saluhon |

N - s Eow

400 R SENEY -

2 |t | o | 2
. <—— go0 - "
fhase 4 phageg = =

Hhegl How Rahoo fon N-s5 phage

,_yN'-'-' q/N - Beo - 033

SN A400
95"’ ié = +OD - D»Q
S¢ aooo

CY)w N-5 drechon

Mooxirnum valuz of cFhal How 20k
=33

(Do) oo wahon for E-VO Phase

_600 =0
Sz 3000

Scanned with CamScanner



e 1] 1

of cobeal fow Fahs cy) b s=w chuachon

=0.25

Maumure  value-

Y’ HN&*‘H&W =0.331t0:25 =0,5%

Toktl lost hme  pes cyde © second
L= antR= @Qxa)t4 SE_S_LL"M

OP‘"‘DU).\YD c,gclg hae ) o= MBL> bl

-5
36-5 X%)—\-E = dcoSecmcﬁg
|—058

Hlethve Seen hee pea. Wyde = o-L

=40-%8 =’_3_a\§\;___um®

N-o P\!\QS‘Q. G’NS> HN,S (,(o-l-): 0-33 (_4-0—8) = 18¢e¢
y o5¢

E-w Phuse Gipo = Ygo CLu-L): @_(40—@):]‘%&[
- 0.5% —

Poovide. amber  period. = a se.

_Lélf\lsr. 18 sec |[4=a5| AR=45 | Ry = 658 :ENS = 40— 18-9-4

405 = = l6ger

l_ Rews aoge - [AR-45| Guaa= KS fr]-- as -

Scanned with CamScanner

()



CE 308 TRANSPORTATION
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MODULE V

Types of road intersections, Traffic control devices, Traffic signs, Road

markings and Traffic signals, Design of isolated signals by Webster’s

method

Introduction to Airport Engineering, Aircraft characteristics and their

influence on planning of airports, Components of airport, Selection of site

for airport




Road Intersection

Intersection is an area shared by

two or more roads.

Main function: Guide vehicles to

their respective directions

Traffic intersections are complex

locations on any highway




Road Intersection - Types

Two types

= |ntersection at Grade

= (Grade separated Intersection




Intersection at Grade

= Road meet at same level




Grade separated Intersection

Intersecting roads are

1
i
1
i
[}
L] ;
i
W
1

=

¥

separated by difference in

level




Intersection at Grade

Diverging ; Merging
Road meet at same level : :

Merging, diverging and crossing involved Weaving Crossing

Types of intersection at grade
Unchannalised
Channalised

Rotary




Intersection at Grade

Channalised Intersection

N . -f\'."’/’/r-?? 7%
AR o/ ghannelizing

N\

Lanes are separated by channel
divider

Vehicles have restriction to use
any part of intersection

One of the crossing vehicle have
to stop while other proceeds

Less conflicts than
unchannalised




Intersection at Grade

Unchannalised Intersection

v’ Lanes are not separated by channel divider

v’ Vehicles have no restriction to use any part of intersection

v One of the crossing vehicle have to stop while other proceeds

v' More conflicts




Intersection at Grade

Rotary

m All converging vehicle are forced
to move around a large central
Island in clockwise direction and
they can move out of flow into

their respective direction

Eliminate stopping of vehicle




-+

T-Junction Cross Roads Y¥-Junction

B

Scissors or skewed-cross Skewed junction Staggered junction

\
N

Staggered and skewed junction Multi-leg junction

FIG. 5.2 Basic forms of At-grade interseckions




Grade separated Intersection

Intersecting roads are separated by
over pass or under pass

Overpass — when highway is
taken above ground level by an
over bridge

Underpass — when highway is
taken below ground level by an
under bridge




Basic requirements of Intersection at Grade (KTU-2018)

At the intersection area of conflict should be minimum

Relative speed or the angle of approach should be as small as possible
Adequate visibility should be available for vehicle approaching the intersection
Sudden change in path should be avoided

Proper sign should be provided to warn drivers

Good lighting at night

Safe passage for pedestrians and cyclist

Geometric features like turning radius and width of pavement should be provided




Traffic Control Devices

Traffic signs

Traffic signals

Markings

Island




Traffic Sign

m Regulatory Sign
m \Warning Sign

m Informatory Sign




Regulatory Sign

"  These are mandatory signs
" |tinform certain laws, regulations and prohibitions
"  Violation of regulatory sign is an legal offence
Classified as

Stop and give way signs

Prohibitory sign

No parking — no stopping sign

Speed limit and vehicle control sign

Restriction end sign

Compulsory direction control signs




Stop and give way signs

Stop sign — to stop the vehicle
= QOctagonal in shape and red in colour with a
white border

Give way sign — control the vehicle on a road so as =
Wi
900mm Tﬁian%le

to assign right of way to other roadways

= Triangle in shape with apex downward — white in

colour with red border

Stop Sign
900mm Octagon




Prohibitory sign
= To prohibit certain traffic
movement, use of horn or

entry of certain vehicle

= Circular in shape — white in

colour and red border




No parking — no stopping sign

No parking — to prohibit parking at that place
Circular in shape — blue background, red border and an obligue red bar at an

angle of 450

No stopping — prohibit stopping of vehicle at that place

Circular in shape — blue background, red border and two oblique red bar

at 450 and right angle to each other




Speed limit and vehicle control sign

" To restrict the speed of vehicle on a stretch

of road

Circular in shape — white background, red
SPEED LIMIT

border and black numerals indicating the

speed limit

Vehicle control sign
®  Control load, length, height etc
®  Circular in shape — white background, red

border and black symbol WIDTH LIMIT HEIGHT LIMIT LOAD LIMIT




Restriction end sign

Indicate the point at which all
restrictions indicated by signs ends

here

Circular in shape with white

background and a Dblack diagonal

band at 45degree




Compulsory direction control signs

®" To direct the vehicle in appropriate

direction

Circular in shape with blue background

and white direction arrow




Warning signs

To warn about certain hazardous conditions

Equilateral triangle in shape with apex pointing

upwards.
White background red border and black symbols

Example: curve, hair pin bend, narrow bridge,

pedestrian crossing, school zone




Informatory signs

To guide the user along the roads, inform about destination, distance and provide information

to make travel easier
Direction and place identification signs
" Example: destination sign, place identification sign
Facility information sign
®  Example: public telephone, petrol pumb, hospital
Parking sign

®  Square shape with blue background and white coloured letter P




Road Marking

Road marking made of lines,
patterns, words, symbols or

reflectors

Used to control, warn, guide or

regulate traffic

Made using paints in contrast with

the pavement




1. Pavement marking

Centre line

To separate opposing streams of traffic
Depends on whether road is in urban or rural region
On roads with less than four lane — single broken line

On undivided highway with at least two traffic lane in each direction- solid continuous line




Pavement marking

Lane Line

» To designate traffic lanes
» To guide traffic and properly utilize the carriageway

No passing Zone Marking

To indicate that overtaking is not permitted




. Pavement markin
Edage line J

Indicate carriageway edges of rural road which have no kerb stones along edges

Stop line

Stop near pedestrian crossing , signalized intersection etc




Pavement marking

Cross walk line or pedestrian crossing

"  Safe passage for pedestrians to cross road

or intersection

Bus stop

" Space meant for bus stop




2. Kerb Marking

Indicate certain regulation like

parking regulation

Marking or painting with black and

white increase visibility from long

distance




3. Object Marking

Physical obstruction on or near roadway

which are hazardous marked

Bridge support, level crossing gate, traffic

i
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island etc




4. Reflector Unit Marking

= Guide markers for safe driving during

night driving




Traffic Signal

= Control devices which alternately direct
traffic to stop and proceed at intersection

using red, green and amber light signal




Advantages

Provide orderly movement of traffic and
increase traffic handling capacity of

intersection
Reduce certain types of accidents

Pedestrians can cross the road safely at

signalized intersection




Advantages-Traffic signal

Allow crossing of heavy traffic flow with safety
They can be coordinated to provide continuous movement of traffic
When properly coordinated- reasonable speed along major road traffic

Quality of traffic improves




Disadvantages- Traffic signal

Rear end collision may increase e
Excessive delay to vehicle may caused in off peak ‘
hour

Failure of signal due to electric power failure or any
other cause- confusion to road users

Improper design and location of signals lead to

violation of control system




Warrants for Traffic signal

Traffic signal should not be installed unless one or more of the following

signal warrants are met

Minimum vehicular volume
Interruption of continuous traffic
Minimum pedestrian volume
Accident Experience

Combination of warrant




1.

Warrants for Traffic signal

Minimum vehicular volume

Average traffic volume on major street should be 650 veh/hour (for single

lane) and 800 veh/hour on road with two or more lane

Average traffic volume on minor street should be 200 veh/hour (for single

lane) and 250 veh/hour on road with two or more lane




Warrants for Traffic signal

. Interruption of continuous traffic

Affect the continues movement of traffic
Traffic volume on major street- 1000 t0 1200 veh/hour

Traffic volume on minor street- 100 to 150 veh/hour




3. Minimum pedestrian volume

=*Minimum 150 or more pedestrians/hour cross a major street with over 600 vehicles/

hour

4. Accident Experience

=Other measures failed to decrease accident frequency

=Five or more accidents occurred within 12 months period

5. Combination of warrant




Types of traffic signal

m Traffic control signal
Fixed time signal
Manually operated signal
Traffic actuated signal

m Pedestrian signal

m Special traffic signal




Traffic control signal

Have three coloured light facing each direction
of traffic flow

Red light- STOP

Green light- GO or PROCEED

Amber or yellow- CLEARNCE TIME




Traffic control signal

1. Fixed time signal

Set to repeat regularly a cycle of red, amber and green light

Timing of each phase of cycle is predetermined based on traffic studies
Simplest type

Limitation: Inflexible- may cause unavoidable delay

Require careful setting




2. Traffic actuated signal

®  Timings of each signal phase according to traffic demand

"  Detectors and computers assign right of way for traffic based on demand bases on

predetermined programming

Advantages: Flexible

" Delay minimum

" Maximum capacity achieved

Disadvantages: Require costly equipment such as detectors




Traffic control signal

3 Manually operated signal

"  Traffic police watches traffic demand and varies timing of phases and cycles

accordingly




Pedestrian signal

=  Provide right of way to pedestrians to cross a road

during walk period

Special type signal or flashing beacons

=  To warn traffic

Flashing of yellow signal: direct drivers of vehicular

traffic to proceed with caution

Red flashing with caution: Driver must stop before




Signal Coordination

= Principle of linking adjacent signals so as to secure maximum benefits to the

flow of traffic
P

_ Communications -




Objectives or Need of Signal Coordination

To pass maximum amount of traffic without enforced halt

To have minimum overall delay to traffic streams, both in main and side

roads

To prevent queue of vehicles at one intersection from extending and reaching

the next intersection




Types of Signal Coordination System

Simultaneous System
Alternate system
Simple progressive system

Flexible progressive system




Simultaneous System

= All signals along a given street always show same indication at the

same time
= Does not give continuous movement

= Qverall speed often reduced




Alternate System

Alternate signal or group of signal shows opposite indication in a route at same
time
Operated by a single controller

Satisfactory than simultaneous system




Simple Progressive system

Time schedule is permitted as nearly as possible continuous operation

vehicles along a main road at reasonable speed

Green indication along the road scheduled to work at predetermined

time schedule




Flexible progressive

= [mprovement of simple progressive system

= Possible to automatically vary the length of cycle and time schedule at

each intersection with help of a computer

= Most efficient system




Time and Distance Diagram

= Time and signal settings indicated along horizontal axis to a suitable scale

= Distance travelled along major route plotted on Y axis

L

Local
intersections

One-way coordination




TRAFFIC SIGNAL DESIGN «ﬁ




DEFINITIONS

Green Time (G) or Green Interval -The amount of time for which a movement receives
a green indication.

Yellow Time (YY) -The amount of time for which a movement receives a Yellow
indication. (Change Interval)

Red Time (R) -The amount of time for which a movement receives a Red indication.

All Red Interval (AR) : All red interval the display time of a red indication for all

approaches. (for wide intersection and for pedestrian crossing)




DEFINITIONS

Cycle: One complete rotation through all of the indications provided

Cycle length: Cycle length is the time in seconds that it takes a signal to complete
one full cycle of indications. It indicates the time interval between the starting of of

green for one approach till the next time the green starts. It is denoted by C

GREFEN YELLOW RED GREEN

| I

>

Cycle time




DEFINITIONS

Lost time: It indicates the time during which the intersection is not

effectively utilized for any movement.

For example, when the signal for an approach turns from red to green,

the driver of the vehicle which is in the front of the queue, will take some

time to perceive the signal (usually called as reaction time) and

some time will be lost here before he moves (Start up lost time)




Extension of

lost time 2
green time e

Effective Green Effective Red




Interval: Thus it indicates the change from one stage to another.

Change interval is also called the yellow time indicates the interval between

the green and red signal indications for an approach

Clearance interval is also called all red is included after each yellow
interval indicating a period during which all signal faces show red and is used

for clearing off the vehicles in the intersection




DEFINITIONS

IS the actual time
available for the vehicles to cross the
intersection. It is the sum of actual green
time (Gi ) plus the yellow minus the

applicable lost times.

[.«;,—G,w,—r.,,]

Saturation Flow

Start-up
lost time

Effective Green

Extension of
green time e

Effective Red




DEFINITIONS

Effective Red Time = Actual Red Time + Yi + lost time

Saturation Flow

Start-up

. Extension of
lost time

green time e

Effective Green . Effective Red E




Phase: The part of a cycle allocated to any combination of traffic
movements receiving right of way simultaneously during one or more

interval

The objective of phase design is to separate the conflicting

movements In an intersection into various phases, so that movements

in a phase should have no conflicts

Design phases with minimum conflicts or with less severe conflicts




Two phase system is usually

adopted if through traffic is significant

compared to the turning movements.

Non-conflicting through traffic 3 and 4
are grouped in a single phase and non-

conflicting through traffic 1 and 2 are

grouped in the second phase

Phase 1 (P1)

Phase 1(P2)




Traffic Signal Traffic Signal
Agent 1 (Phase 1) | Agent 2 (Phase 2)




FOUR PHASE SIGNAL

Phase 1(ph1) Phase 2 (ph2)
inbound either Inbound either

from north or south from east or west

Phase 3 (ph3) Phase 4 (ph4)

Inbound either from east to south Inbound either from southto east
or west to north or north to west




Four Phase Signal

m Suited In urban areas where the turning movements are
comparable with through movements and when through traffic

and turning traffic need to share same lane




Saturation flow

Most important factors in the signal setting

calculation is the saturation flow of an approach
Saturation Flow

Maximum flow that can pass through an

intersection without impedance by the signal ot e Extnsion of

green time ¢
Different factors affect the saturation flow of an
approach: - The traffic composition, and - Road
alignment (approach width, gradient in %, radius

for right- and left-turning).




Design of Isolated Signal

Trial cycle method
Approximate method
Webster’s method

As per IRC




Webster’s Method of Signal design

Si — Saturation flow on each approach
d; - Normal flow on each approach

Calculate Critical flow ratio y; = ¢ /Si for each approach and take the highest and

find the sum

Y=yt yot.... L= Total lost time per cycle = 2n+R

R= All red time

L5L+5 n = Number of phases

Optimum cycle time, C,= =

Effective green time per cycle =C,-L

Effective green time per phase = % (C,-L)




Question 1

The average normal flow of traffic on cross roads A and B during design

period are 400 and 250 pcu per hour. Saturation flow values on these roads
are estimated as 1250 and 1000 pcu per hour respectively. The all red time

required for pedestrian crossing is 12 seconds. Design two phase traffic

signal by Webster’s method




Given,

All red time. R=12 sec

Normal flow on A, g, = 400 PCU/hr
Normal flow on B, q,- = 250 PCU/hr
Saturation flow on A, Sa = 1250 PCU/hr
Saturation flow on B, Sb = 1000 PCU/hr

Critical flow ratio y, = % =400/1250 = 0.32

Yo =2 = 250/1000 = 0.25

Y=V,.,Y, =0.32+0.25 = 0.57
Total lost time L=2n+R = (2 x 2) + 12 = 16 seconds




Optimum cycle time, Cp= ——

_ (1.5x16)+5

o5, - 0/.4seconds ~ 67.5 seconds

Effective green time per cycle = C,-L
= 67.5-16 =51.5 seconds




Effective green time per phase = % (Cy-L)

0.32

Effective green time for Phase 1 = % (Cy-L) = oo (67.5-16) =29 seconds

0.25

Effective green time for Phase 2 = % (C,-L) = o (67.5-16) =22.5 seconds




Provide amber time = 2 second

67.5

Phase 1




Question: 2

A fixed time 2-phase signal is to be provided at an intersection having four
arms. The design hour traffic and saturation flow are

North South East West

Design hour 800 400 750 600
flow PCU/hr

Saturation 2400 2000 3000 3000
flow PCU/hr

Time lost per phase due to starting delay is 2 sec and All red period is 4
sec. Design two phase traffic signal using Websters method. Draw the

phase diagram also




Critical flow ratio for each arm

_ay _ 800

— = (),33
Sy 2400

IN =

p 750
= — = (.25
3000




The maximum value of critical flow ratio (y) in N-S direction = 0.33
The maximum value of critical flow ratio (y) in E-W direction = 0.25
Total critical ratio

Y= Yyss Ve = 0.33+0.25 = 0.58

Total lost time per cycle in second L= 2n+R = (2 x 2) + 4 = 8 seconds




Optimum cycle time, C,= —

_ (1.5x8)+5
1-0.58

Effective green time per cycle = C,-L
= 40- 8 = 32seconds

= 40 seconds

Effective Green time is given by

LLET I 0'33(40 8) = 18
g Lo b)= g (i=a) S

0.25

)

(40 — 8) = 14 sec




Provide amber as 2 second

Phase diagram

Phase -1

Phase -2




AIRPORT ENGINEERING

= Air Transport - Fastest mode of transport — more than 300 kmph

Advantages of air Transport

= Accessibility — reach inaccessible area with other modes

= Continuous journey — can fly over both land and water — do not require any track

» Demand for technical skill — manufacture, maintenance and operation have opened

up opportunities for technical man power
= Emergency use — serving flood, war affected areas

= Save time — save time due to high speed 81




Disadvantages

Flight rules — rules should be strictly followed

Operating expense — most expensive mode and high fare

Safety — psychological fear among passengers about the safety

Weather condition — can operate only under favourable conditions

82



1. Atmospheric and metrological conditions

SITESELECTION FOR AIRPORT

Study of weather records
Presence of fog, haze and smoke reduces visibility
Wind data should be studied and should have minimum blowing of smoke

Airport should be located on the windward direction
Availability of land for expansion

Field of aviation is expanding day by day

Acquire more land in advance

As volume increases, runway length should be increases and expand the terminal facilities

83



SITESELECTION FOR AIRPORT

3. Availabilities of utilities

m Ultilities like electric power, water, telephone, sewer, etc. should be available

4. Development of surrounding area

m Proximity to residential area, schools and hospital should be avoided as it cause noise
5. Economy of construction

Site which is more economic to construct should be selected

m Waterlogged areas and uneven terrains are very costly to construct

84




SITESELECTION FOR AIRPORT

6. Ground accessibility

m Airport should be accessible for passengers, employees and it should be

located at a considerable distance from the center of population
7. Presence of other airports
m Airports should be located at a sufficient distance apart.
m To prevent the interfering of aircraft movement for landing
8. Soil Characteristics
m Soil should be sufficiently strong

m Soil should be self-drained e



SITE SELECTION FOR AIRPORT

9. Surrounding obstructions

m Airport site should be clear of the obstructions which interfere the landing and take off
Obstructions like tall trees, sloping ground, man-made structures, towers, etc. should be

cleared
10. Topography
m Topographical features like contours, hills, streams, etc. should be studied
m Raised ground like a hill top is an ideal site
11. Use of airport

m Site selection depends on the purpose of airport. That is civil or military

86



AIRCRAFT CHARACTERISTICS

87



AIRCRAF

Aircraft capacity
Aircraft speed

Aircraft weight

Fuel spilling

Jet blast

Minimum circling radius

Minimum turning radius

CHARACTERISTICS

Noise
Range
Size of aircraft
Take off and landing distances
Type of propulsion

Tyre pressure and contact area

88



1

2

AIRCRAFT CHARACTERISTICS

. Aircraft capacity

Number of passengers, baggage, cargo and fuel that can be accommodated in

the aircraft

Terminal facilities should be planned to receive aircraft of highest capacity
. Alircraft speed

Speed of aircraft

Air speed — speed of aircraft relative to the speed of air

Ground speed — speed relative to the ground

89



AIRCRAFT CHARACTERISTICS

3. Aircraft weight

Governs length and thickness of runway

Maximum gross take off weight — maximum load the aircraft is certified to carry during take off

— pavements are designed for this

Maximum structural landing weight — difference between gross take off weight and weight of

fuel consumed during the trip

Operating empty weight — weight of an aircraft including crew. It does not include pay load and

fuel

Pay load — revenue producing load. Includes passengers, baggage, mail and cargo

90
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AIRCRAFT CHARACTERISTICS

4

. Fuel spilling
Spilling of fuel and lubricant
Affect the bituminous pavement
. Jet blast
Ejecting of hot exhaust gas at high velocity
Affect the pavement
. Minimum circling radius
Minimum radius in space required for smooth turn in space before landing

Affect the distance between two adjacent airport

91



AIRCRAFT CHARACTERISTICS

7. Minimum turning radius

m Minimum turning radius of aircraft in ground Affect radius of

taxiways
8. Noise
m Noise due to machinery and jet
m During Take off — noise due to jet

m During landing — Noise due to machinery

92



AIRCRAFT CHARACTERISTICS

9. .Range

m The distance that fly without refueling

10. Take off and landing distances

m Distance required for take off and landing

m Affect the minimum runway length

11. Type of propulsion

m Affect the size, speed, weight carrying capacity, circling radius, etc.
12. Tyre pressure and contact area

m Affect the type and strength of pavement required

93



AIRCRAFT CHARACTERISTICS

13. Size of aircraft

m Fuselage length — affects the widening of curves, size of apron and hangars
m Gear tread — distance between main gears-govern minimum turning radius
m Height — Affect the height of hangar gate

m Tail width — affect the size of parking and apron

m Wheel base — affect the minimum radius of taxiway

m Wing span — govern the width of taxiway, size of apron and hangar, etc.
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COMPONENTS OF AIRPORT
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RUNWAY

 Runway is a paved land strip on which landing and takeoff operations of
aircrafts takes place. It is in leveled position without any obstructions on it.

» Special markings are made on the runway to differ it from the normal
roadways. Similarly, after sunset, specially provided lightings are helped the
aircrafts for safe landing.




Basic runway length is the length based on the following conditions
m No wind is blowing on runway

m Aircraft loaded to its full capacity

m Airport situated at sea level

m No wind blowing on the way to destination

m Runway is leveled in the longitudinal direction. That is the effective gradient is

ZEro

m The standard temperature along the runway is 150C
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Basic runway length

Basic runway length is determined from the performance characteristics of the

aircrafts using the airport

m Normal landing case

m Normal take-off case

m Engine failure case

v’ For jet engine aircrafts all 3 cases are considered

v" For the piston engine aircraft only 1st and 3rd cases are considered

v" The case which works out the longest runway length is finally adopted.




Basic runway length

Normal landing case

The landing case requires that aircraft should come to stop within 60% of the landing

distance. The runway of full strength pavement is provided for the entire landing distance

! N rTOP
om |

-~

RUNWAY
{

!  ————————

o 60 P.C OF LANDING DIS TANCE -» |

- »  LANDING DISTANCE ——.__—-J

figure 6 9 Normal Landing Case
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Basic runway length

Normal take off

The distance required to reach a height of 10.5 m is 115% of lift of distance

(LOD)

Take of distance (TOD) including clear way is twice the distance of 115% of LO
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Basic runway length

Stopping in emergency

m In case of engine failure, sufficient distance should be

available to stop the airplane
m This distance is known as accelerate — stop distance

m 1OD is twice the LOD
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