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Lecture No. 02 UNIT II — AIRPORT COMPONENTS
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Lecture Outcome (LO)
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UNIT II - AIRPORT COMPONENTS

Punwag Povement design.

Lecture Outcome (LO)
At the end of this lecture, students will be able to Bloom’s Level
v Tonount

: wnderstand f
Vv %_mwaj' Paverruank Ol,ulﬁn : r?

Teaching Learning Material Student Activity

PPT

, chalk % Talk isten fpeatipab [ dlscus,

Lecture Notes

Qunwaéj Povement dm'an:
fawvement :D&Sfah‘
|

&

Floyible Pavement

x5 Thick =,
B -rfw Ae>
§b7 Bone, 5 ; -

(0. .Sub - bage . -, -

7 ey Sub grade = gub- grde/.

MWDH of o Pev -
of cﬁacaagl:- oo {yappmi

ornenl 18 to (o h,aavz{, Joad]
the Ghesser ovey /U—a"‘g]ey

‘ b
aveo. Of o wncley %fnc} Subawja. it:: . theao j
Cowsing  Oles *amalj*oo woiffun ¢l c a . .
| 3 Number — 0f dotan trutbocs @2 Qmplo;]e Jor
S Hlextble and  Rigid Pavemml". In 3]Lanubla. 3;,-,)“19;
%ﬁp& bocad on besk like Cah‘Foam'a Be%ﬁﬂ Bakin (CBR) L
Plate bﬁaa’l'n? okc. P

Mrs.S Nathina Thamarai Selvi/ AP/CIVIL >




M.LE.T. Engineering College, Trichy CE3’. ”
Flexible Pa\,em;zn{ best - Rn’afcl qumqn{'..,
5 (oldovnia Bew\in@ Ration (cBr ) N °
¥ plate Bo.qafna sk - ete . \n!esl’o"aﬂm‘l anal?ma Seams
Thies Olpll‘an mfﬁOAb oL [Qxael? o be. w,'OLQ[? qccePl—GCJ .
, Consideed as
Qmpi*m‘caf_ Howxvey mfﬁbcj 3 This elfied fs nA d .
Ecw?_d Oh \BMMF'G%O_?_{Q Bol-ibnoll g b 14 is [.,Etuz N
0{9[}70@.1\ 3 Q)Mr’oﬁ.m.o,cnl o Anaf Hca[ .\hQ:ME B “kw\lwla
7 S . emp;wm& : 4 plate beaMﬁ = aeadhion affol
Wabum"nav ULZTP 'ao_clﬁ TeaCL"Ibn
Vowiows Dol Facters podulis “EE-SHE ()
Consideved D thick nen dﬂt?tmfgi‘

The Fb\lowt'na derign Fac{—m& ane

[ Dosign whae | [og_c’
Q. xﬂhanalrh chowackeris es

3 Su[,a}ao[e_ Suiolaoal-r'ng C‘Ofoau?.

e thoda o Consi

{ f

aolopled this
millbasy,  aizport [ﬂvammts :
( . b

o{ maLemhb. weecl In /Cayens

(‘a,UF—CDhFCI- division o©f Hl‘ghuﬁ-a ¢
Cozps o)t Engfnams , UsSA

e ld way 1

"pPAVEME NTS !

FOR FIEXIBLE h
PESIGN METHODS o » dufgnmhg ™ Pammﬂnl: Bhicknod!

d_czve[opﬂ.d

the
:]og dﬂ)farih 8,

Mrs.S.Nathina Thamarai Selvi/ AP/CIVIL



M.LE.T. Engineering College, Trichy CE3®25 /"*WDE‘IS AND . HARBOURS

Punw (EAA)

Pacommnda_ol :Dminaﬁo_, ioudou\.- dor Q

ould be <0 3 o)
Suchan '—heqwnud, l

)  (ontouy intosva]  sh

i The Aainfall dale

oS -
o[_ Slowmn& GP:,{ *x 1’)@25':5\:1 of- 5 (o Iotd |
studies & The tainfull  jntent!

L(é and olma‘a'or)
(s taken Jrom e

inkena

.} . dJJJ»C\\rTPDh (MDV&

m Q,‘TQCW D\oai'cq |
is then O\ﬂ»@[oped, Jor e Site.

o] all Hho mnwoud fJ(Q’)C-iLOU_a)B cmol

. : |l
Qi‘\/‘) CQJ')I:TO_,» pa.mz. Pm-r@ jmpmﬂdl

ouea,—eoith nﬂ.cw)m% O 058

of- Soil Skyata D\[on% (D”Fm- 8JUUD

Seckon oue |
a.Pmn

W Boaina plant
Pre,pcwld.

profila  ebe Oue- |

d water

0 Mmoo munn th NI
N

and mam?nj_ ;CUP}RJ

T@mpw\:ma.- data rngmfdr[é

(W)
'le.mpm\—uv& f'm.[u,dr'ncd, Secsons.  Of -'['ae,azirﬁ-
of #’ZF&SP penp_.‘}ajcfon ole e tollected .

Mrs.8.Nathina Thamarai Selvi/ AP/CIVIL



~1.1.LE.T. Engineering college, Trichy CIE3501 / Design of Reinforced Concrete Structural Elements

i) Dot on fhe in{fltmhon prDPatJn'eA o} I“F:Jﬂ;goihc’
oh tountered and achuad Bun off- yetopct o o oo 0

‘ athared -
howing  Siroilaa Chooackestetic  ©f Ly cue 8
"t

Sol
Cviti)  Necowas

O\.I}fah ih[‘,hldfrla S[:nnlo)ol SPQ,QLP‘QQL\‘

\Q‘ %Of WUI—

b
c OlClL.ﬂ Dhu- th
%M‘ g o Shsuchual

nlel

manholex

; auﬂ-é‘ﬂs /
also rmr)cwwl '

Chamct--eafsh‘m Jov Ppiped

8wah'n84; :[H—Hng,\ e R

Suggested Questions / Assignments /Home works / any other

: ooks;‘ ReferenceBooks

Title Author Publisher

[ Aian’\- P\anr;i;;a and o\uian khaonpa . sk Nemachand j

o

5 Hiahwoﬁ. fzal—\hmuj ’fgﬁmfﬁ Su‘:forﬂahf‘ h_&;i[-qck Pui:\l'ca\-foh._"

- ._t.F

Any other suggested Materials

Mrs.S.Nathina Thamarai Selvi/ AP/CIVIL



M.LE.T. Engmeering College, Trichy CE3025/ AIRPORTS AND HARBOURS
Lecture No. w UNIT II - AIRPORT COMPONENTS

Drfprent betweers High and al'apo'b":'
Pavemenks. ~an Joink {n lonbule

|pavemen -

- ]

Topic(s) to be covered

Lecture Outcome (LO)

At the end of this lecture, students will be able to Bloom’s Level

Teaching Learning Material Student Activity

Lecture Notes

Toi i ament C(onCvete Favemenks: ‘
it 10 "’ and. anA tonkracl wilh

(lom P’a%}m

~J

armant Conlzebe povements &P
2 W-d fn?n e and o veuced e
ise. ap g

Contzete vemen b
Lonsion and ~[[Q'JLLIBULI glaesses ¢ the slabs DI;’ DLEI:MP:)FMDI
oved c)fupolﬁ.ol (N Qonafh.lo\l‘na.l Pano,Lt 8 pre

. nsion Joinh
plirensi o2 - e

gealey
w - n3ion il Approx
R r: I —’ﬁnav 2 s om
9 . (ontrat on L

of +tompe atuye

m— el £ ...~_.]“E_.
3. Pmi £ 2cm 30Cmm N
“f‘ COM*NC ion . rrCrr LT Wm

Expansion J‘:-;inl: i | E;cpﬂnbi"” Joink is Pwufohz. Fhe
1. The basic .“\unc mmf«i;f e Q-)cPanhiDM of o Paverﬂml-" %

e adnciuﬂkf»m‘iﬂ-‘m wmlwwi"c’ Sheisd | which can
:/%Q::; G mmagn- He Fc\vcz.mank edaeb, |

Joink [)W\/l‘dﬂd L= ‘SP&U-L o 2cm b[w hoo m!—rrj

Com™ ‘]mT\uwﬂ_ LClO\B-

!
3-his Gror S ma exea) caled  FRlleyr and hpr,) (sealed matesial)
L4l
Mrs.S.Nathina Thamarai Selvi/ AP/CIVIL k’-anh o Lﬂaahn . :

. ExPamion




M.LE.T. Engineering College, Trichy CE3.

ontracho nJoinE:

Cemen - tonbu te
devefoPeol due o (wnbyacton of pavemen =
Vvalue. . Tioo Pap% D-F _]'Dfnt: 3 fcmmeol famove
ave. 8Qmm“5 in use -

umpf-na J’Dfnl': men[* D{Q 3@ s o Cua{ihj u‘p

; ‘ ve
the PDSSJIole. Verbical mo e S e o

T
clo Gmen s Con bube. poveme ‘ ) |
xj— u;z ESLP::HJWQ. 3&00“&1 L‘P o(me[o’peo! N the Po\veman[ dﬁf’*H’

Lonz’hud—fon Jm\n]: :JO:'nP 1S qbo Pwvr‘dﬂd al- fha erd 0[:. dag\ jf’;’
duang  He CDMHMCE'\‘Dh o{ Cnm.cnt“ Conﬁuie pavemenl:-.

xSocHOR -
Joint }.mdou‘.' ak Eurfr;D H%VQWE Inkevseg r;:—, 2 Y
Seal w . n%&mn‘aﬁ‘\ﬁ Aush wi UBFQ

;r ]Lwi /1{ i’/am)m?
!

/ 5 = Emnofh dowel Bar

avernenl lo)im bt dhe lopsile Shesses °
with N A Safe .
' and ~Qwed 3move

a2 %"
ol Bibumen SbiP

(ol ks hi2® 2h/s
Y‘rml.eb‘a]
/% __,4-————,;‘»
(onbathon Joink
Sealey -
: h}_g- —— N 10. ; =
‘ b3 . = : _
h = Iy 12mm Dw Im Lﬁﬁ‘a‘sﬁé‘ Bea VS 0\"
T = o-bto 0 1m (ank
3 -

___erpfnq Joinla

Mrs.S.Nathina Thamarai Selvi/ AP/CIVIL



M.LE.T Engineering College, Trichy CE30325 / Airports and Harbours

: f&mmmendﬂd o increare Hhe Hhicknow as undey - —
¢ Rotenk iNCreare N dﬂ-&:“gn thicknens |

|’ (pverage

| ki 7

| loboD - __i 5 r
IS 000 3 1y, |
20; DoL ]

: = [1pe¥ CQD& » , ?
Compacled Soil Subamdz CBR P -
$oOD vaamge : % I povarie
A 1sem  of bituminout Contuele ‘S‘-H{a_t;ca A T1BECM ., [

B 1 Socm gradad gaie)
o T

%,\.f,’ © \{ﬁ —ocm -~ Uh
A f 69-5cm DF un?xad_a.d tymve AR = [T l 11 pedtenf -
-~

Pesten|t -
v = B olosi n/;Gl Pava./r;’w.nt—/séﬁhgﬂ/ Gf-Siax fo; L e wa
: d thaough - Canadian depastmyn
MC‘G@O\ m.QI'P)DC,l- Mmmqn h - Mc [Eoﬂp Uﬁ

O-Fbampme - eoxlensha /’)[a{-e, &zagmg tesk on Qf‘D’G‘QfOP-

5 Cm GF jrcwl.o_c’ ﬁaqvef CBQ:’[’.QPQ,Q”[_

vave )

heter ¥ T= thickneut O]’
T= k 103 j w quQafqh |
P 8‘:0&5 whael locu:'
meoci : 8 - .Su):?aadﬁ. Su.PPmL

slwbic moduls of pelsarnant o2 k- boss Course Constanl

oloske modulws of éubMCEs)
sodius o Contack ol (ad

quamgnl: Hicknew Ch)
ﬂmﬁexed SHAtQm ancl B-D“”"ir"v’f‘l

onal

LornpanSion o]t Puvrnistey hwo

Single. Syatero |
mg\:"“ (3; Stk of Subaquﬁ- premure. of sk?]mz s seduced
ey Hea -
L 3% [cm:"- [ Fwom Toto 30 Paauan‘fj _ baL inbsucl,ucmda,
. 8[- 9- ey '> }'1 =0 with Qﬁa}:h‘a mc)ob_.lu_q (o H”\-@
Covemaen &= A
| .

—Hl*ahgy fhan Sul:cjaaolc_. Soil -

Mrs.S.Nathina Thamarai Selvi/AP/CIVIL



M.LE.T. Engineerinig' College; Trichy""* CE30325 / Airports and Harbours

I

Eecomandzc’ minimurmy  tRin kney D_F R Eum inous n.gu‘ofac}nc? i
C
whee | Foad[kﬁ) Thicknew Cem) !

—Tooo (o1) less 8l

7000 — 125D 6-25

n,25D — 22,800 140
(0o:- 00 ,'

99,500 — Or MOYe
asume., , krtal Seckion bor 0-5em OLG_-F(.QCL;OH \f;'elnlfa ;
Pavement  thickneu AoPezmnE hiahav fhoh the O‘ﬂfan valua ,

h: 25 +35%b-40:-
h = 49em. 2 5bLAD-

gJ I h - S'UC-W)_I_
M@Mr |

* \
¢p) SelocHon Dg, Suitable. dp)nan roode e e
i) Solubon to The QC{LLO-HUM Hor the

and dﬂ.‘:{o‘amaldom :
.~ (aitesia Tor Clﬂb"an Clno\ P%me ance
. ancl OLQ{DW&H oD

inkesms O
Shyain Shvemt

ol wes by e an

s _lw\:m, Aidod dnsian Applfca'd‘on:
|- Thﬂmég and dﬁfan

2. 9%’80 of m’r-ﬁe[d Pavema_nl:

. (oaps O Enaino.ers me thools

9. Pwcedure

3. How chas &

4. Defleckon Jactor & cloke fite
5 Pramgnf:aﬁr‘on of Rasullzs

Mrs.$.Nathina Thamarai Selvi/AP/CIVIL



The, l"dp"fq‘ deﬂuk O,F_ branch l‘nlmseLEDn belwoen Tunw _—
ko uoow - whle qumina e laﬁout' Jov Such oz inkersethion
s omental o Corspley that the ameatqsl.— enspan«bfm and)

Con boaction of the oo qua,m,cnlz il occuss N o)ilﬁ{mr@,n}.-
divechions apd at  fhe Same hme ikis 3ec1uiq~aa| thal- on

Pa\:tzmﬂnt Should reshain mbwmanl- occunaing N e oLanCn.nl.'

Pavem.or)\: .3k also Suaa%\ceo\ lmd Givil Aviaton Aaenﬁ
Hat -mein.gr Coaney Wwith acule an(g]le, Should be owoidad .
|

(Sealm _Tnlomscf C\ﬂoh HW
Cunwey u loxiwweyf

—

_}I‘Q Banr f

Rl ISERST 7 T~ <'4
onShruction Joink -

Diffevente bekween l-lrahu:md and Ahspov\: Pavo_mnks:

7

+ l'ahmmd Pavermenls Aiapbﬂ: pave manks

By H‘ahm No: o;_ load Qa_l)e\-f\-ior\b, Hfahgy %w&s (mc! .(o7)
Total load .
9. )_ow@y (oY) MUdﬂYﬂ‘:‘a Glenua\la e - o
hOE More than QookpPa ©D H‘%h' Tlaplcal\'ak::j h 1))
. 1Sob kP ap mer H
Bém PTMUTQ . {u.ph: 9,500 kPou ¥ Srnall

| il 30.\:5
(e gy coined chal s 19 S

duw'o lorg e vasiation 1P
Og-kmaﬂdfﬂweﬁt" NG

s woha) load : lo®

¥
G‘lQnﬂlQ“ta Om(a u-Pl‘D B‘PQY H(%h, [)x.[') o 25 PQY
whee |-

whae! -



M.LE.T. Engineering College, Trichy

CE3025/ AIRPORTS AND HARBOURS

Hig huau Al?spmk .
5. Dorign of. an@mnl: boed on ' :‘L%fah Bm;cj‘. on {movrn [mou
| ‘o Hue load dusaton  in the intedior O aun
Pnov}na, [mdA LD!H’: lDCLOL! ak—

Lo ?nPuL

ba(ﬂ?’bfow disker al- ao\ae, {m,

Floyible ]NVGH’W* :

Rxmpin ackion :r'UTT"f]‘\O\
| Paverman Ls

a. Sesiows dishess at nga Jor
Flexible Pcwemantb

| Daabrli M odar alte
Pon beulon |

lews Soon

H-Shai-ahk- dund-

\0-: UuaLev L—f htnews |,

withoul= bare Course

ok kkona and inkowéec‘-l‘ow

< Hig

bk Skakion aag'

@d o[, aunww&
al ond doathey

o dishes b adge Tor
-[\lniil:la. P“"emﬁ”b'

H’]Qn inl:Q e} oy .

No ]Nm\’jng ockion -

No dishess ak ed@:’a Jor
Tloxible Pavarﬂﬂﬂ

R Clmab?h‘ﬁj ]—:—SPQ[.'C&”& n the

bounch down  Zenes where e

“sttn U{)” oceuys -
: =speciol
Iatey [:1°caH,—nw .Hﬂah I:S.Pec a

. Thickay Fmemo')k

—

J ;

| H*gh ,E&Peu‘aﬂg. 1o %’TGMIO'L._P?A;%;E

For Qranula Pavcmﬂnﬁ '

Suggested Questions / Assignments /Home works / any other

Text Books/ ReferenceBooks

S.No Title Author Publisher |
. Atport Plarning and daignther>e SX | Nemachand § Raus

7 _A]n")ov‘:' 61 Heu bowa Enaﬂi

naeex

. Subvaman)

— - Scitech  Publicalon

Any other suggested Materials

Mrs.S.Nathina Thamarai Selvi/ AP/CIVIL



i

M.LE.T. Engineering College, Trichy CE3025 / AIRPORTS AND HARBOURS

Lecture No. g UNIT II - AIRPORT COMPONENTS

Inboduchon Lo Vesiows du,'an- “m;w;i;_,_

Topic(s) to be covered

Ahpost  drainage -
: U

Lecture Outcome (LO)
At the end of this lecture, students will be able to Bloom’s Level
Teaching Learning Material Student Activity

Lecture Notes

*

R

*

»$The QnL}Q_ aved G} FONeD

Awport Gpudfng and Drainage:

sound

The Site. Sn)ecl-ion Joz Cl‘i'bPD_T_L‘ mcxa have unoLulahng,. 3

le . l
Pw{‘ | ‘rﬂdﬂ_d to onable %%UCIC
a-ov and abso ko —Pad[?%al*a. Hhe
m wal?

L olomenls -

O\}mhg_ga of Shos
CDnb\'mcE‘on O|L Vot oud ai*apm
mum Cué\:- OF Q&%fhuxﬁk-

The amdin% ls dong with roni

i ~ir3uch a
h &ﬁge. Conbjnruc\-('on 18 Planna_d A Su

The ra*oac\ing Jor QoL " i

' Con oM el
ey thol- e ww fo

diti dimenAion
’*'Com])\ex Pi@b\em >~  involvas ab addi onal dime

9 widih.

Mrs.S.Nathina Thamarai Selvi/ AP/CIVIL




M.LE.T. Engineering College, Trichy (E3026/ ARPOPT-#  HPARBOURS ...z .-

| The amouk D1L

-| prope Swa{ace.

{71 hooloy move landina Ships

| The OYed

USed —lgpl'ca] Topotavaphr‘cal map uped . For p“h]’mjr clmﬁﬂaae

‘The Followin Steps
(ut and Al Shoutd be o -Paraﬂ. Pu&si&lo_, belance -

armount Of panktoonk > rolnimum

pach othay. “The
b eneSwe. A unifosm éhbtdmda.

Sub 8mde. Soil :
Suppmic-

un I"—fmm chow ackey

e done o

omd Sub&uh{ace. cg:\a'ma_aq. Should
embankmenB -

Hhe &abi[f'na, of the Pavom_ont and

grsuye.
Gﬁao\ing plan: To Cab-rlimt:@l awﬂ-‘a_ 4?’ om 1R ‘E““w"g. p Pﬂxrwm(-f/,
n_ oyead and i1ding Q390 - |
e % Conss oach ofhey 1oterse chna1
ecHon

d Common %molﬂ.l ‘olovabion ok the inkevs

Qunuxud, qmiaﬂﬂ
at menol of fhe lanolirg_ GEﬂ‘Ps

A PJ@th‘nnaa MooUYe. ..

o\,ul‘"u undna«ShODl'fna ,Hm, Lg'fiﬂ‘P whil e Qandfrzg‘ would ha

mintmu i -

The choice D[,‘ Hwe equfpmnnl‘ Jov CIG&?*‘”? .CJmcli'ng ahal

Com[f)ad-fon -Shmuld be ClQEEBmEn.Qd CDMfc,Jlar'nf} mnml_—uya gl"

H\Jl ma@a'ﬁfd) ,hVO\Vad 3 JD") Size. ) ,ro_al Pﬁaﬁh‘ce anol

Consbuckion  Hime ouvsnamd eke -
ComPu\ml-f'on o Eors 1 ok !
Te Volume ©f sonthwork  can be ComPuLed b&

Usina, anwa, one. Of- the oo methods (ross - Seckionall mﬂ.fﬁoc’

omd oA houtl  Cudve -

Cow) 8enma! poinls ibvotved in aacwl}n : *

dhould abso he 8molwl o

~

&

Mrs.S.Nathina Thamarai Selvi/ AP/CIVIL



~

M.LE.T. Engineering College. Trichy CE3.025 | A{Rpm 3 EéBBOURS e

Fundamentn]  Considesation  Fov &a;o\ Pavement :
Tor awports Westevaamcl dﬂveloPed equah“om-. Jor Shyemed and

ClQ,F\ot:h‘orv; Jorv Inkexioy and e. of e Contwete Slab.
\&1 - 0:31b ——hwg [Moaw—};+ -0643]

—e

whm

Se = {\Dxuanl styar at the e of e Slab 10 Ibsjg b .

W = o.{)ph‘ed load in 1bs
b - Hhicknou Of the Slab i
£ : modulws Of a\ea,&Hch«é, of
b fadivs Of (ontact area

- P&SSFDr‘:‘s Rokio
i = o Qod i 0,[ ?Qla]cfve. Skt frast In PnChﬂA .
) ERS

e ge b Al
whoeee k = tho m@dului 0‘_ «Sula% seackon N | bs {50[('"3!11')
o Ip 57 .uni thate. hand .} are in m™M

n ipches
fﬂa,CDnC‘Mi[’-Q i \bS/&:an

\
m/ = iﬂﬁ”/l Y- Radw :
Le % Jan Eh> W= food] Sub ads
! b“Cl"plL) k kK= modu‘u.«k by oo CHOY| -

YN N

R;Vezhca\ \R; .2 ‘
ml-fon o "D\'FLQ
amout DF" d_g,;[_g_chon _
k. a Sol corstant (o) modalut  of Sul:ﬁmd.a— Ronckion .
z = defleckon
ASSumpHon \mo‘veol in

¢ Conbate 8lab in Homogenous
4 Qlab is stvopic 0lastic Solid

W %ch 3amcus W)&Dzrg ane '

Mrs.S.Nathina Thamarai Selvi/ AP/CIVIL



M.LE.T. Engineering College, Trichy CE2

cceduye o0 Riaicl Powanumts )
- t (exible ?ammﬁﬂb p

(.DQSfan P?r
Si'ncala : dJJULl and @A[ {anclom .ﬂand.r”ng

I Qi lowy

Se]"xl':a[:‘e Cuaves —jﬁn

SQPC\YZ-Q;,; d_LSf' D C).IBVQL T]DT UJI\olﬂ. —LDDCJ.(L]L Jek C{‘I’aC’aqF[-.
Thase. bawd on (o ves) JOih[ool adau.

S])ezfan fnPu{-s: Foy Pfafol Pavarﬂﬂnl: Dl.ulan_'
(oD ConGicte ﬂgma\ Shen%% |
(b Subﬂmo\ﬂ. modutun Ul =W uf-b
' 1
(> Guwoss war‘ahl-* of the drman 9
AhnUDkI dﬂAPQ'BEuTQ- C).F Hwo olufah Qigcaa_{_‘-‘:.

acaad b

(d)
desigh . |
S P’Umd“"% °t PGVQW”E\: Ii Ttdpe and Spacing of E/;F al
- Reinforement (onGute Pavemen __E> . R
(onl ly R/e Contrebe pavement Amo o
D TN uouwh ] \ . Wi

3. Pobased Contute Pt I {s -

hey S
as 3820 D[l stee ! Sojuw&- CP.D-UHLQJIQYS Pe‘r mtl{m \/

AS : ‘
4+ = kngth Bf (O width  Of Sab in mele
E - lhicknes of Sle in millimelvey . y s - allowahle Fonstle shref

>

Suggested Questions / Assignments /Home works / any other

ol :T.“.’-‘.ifBﬁdkﬂ'ékéferenceBoolgs ' -

Title ) Author Publisher L
1 N?PO"(*:‘ P\unnfna oncl Olﬁ-ll'jl’). khapra Skl Nemachanrad (‘1 12208
o B _ Avova Mg & Juinss
2. gubvamnian P @, HO—\?:OJ-! 3 &Abmtzag'on‘ GC.ILL'QC“’ PqulCG{'l‘Db )
3. 1 ' 1

Any other suggested Materials

Mrs.S.Nathina Thamarai Selvi/ AP/CIVIL



M.LE.T. Engineering College, Trichy CE3025/ AIRPORTS AND HARBOURS
Lecture No. 09 UNIT Il - AIRPORT COMPONENTS

Topic(s) to be covered Ah P:DzE dm’r‘rag es.

Lecture Outcome (LO)

Bloom’s Level

At the end of this lecture, students will be able to

Teaching Learning Material Student Activity

Lecture Notes

IRPORT DRAINASTE: .
’ Ap dsoinage Sax‘l'im ls 0ssen Hal -Ftn Hhe cSarfeh(f

of ai‘at*raFl" ond long life. o} ]‘)OVQmﬂnE
In hﬁ.qwc.]t Pond‘}na.
dows Fo Safe ﬂmdfn? (©3) Eﬂldm}

on (e Joave_m,enlr
Trepwopey dmfmg& »osull

(Sm]fatc?. whi’ck can be Hozos

oﬂ of mrcm{l-.-
Pooy cﬁmr‘naﬁ@, Can ao A

of pave ment: -
7EPU‘) Ciroval  of Surface dun Off Hre al'x‘]fmld
] and diveysion O{_ tgu'a{aca and

p,bu“:}c} - anrg g .rai[wn?_

(3 B'DUJ’ID{ UUDK!:M i

(i) Tnkerce Plfo,n

-flow oafjrnah‘hj {Tom 10\n01,& acg‘aamk* lo the al? _f;‘a.tol

et .

Ciir ) lowcb'mj_, o{ Sub&uk-racﬂ. wotea Jflvaf

Oyeq -

in the. aiofie 4

Mrs.S. Nathina Thamarai Selvi/ AP/CIVIL




M.LE.T. Engineering College, Trichy CE3E

jan L characlesishies & Requlyernenbs 0{ Alaport qua}naje-

hou unwoa M-?u'raenwnﬁ Jb s Conm‘o[o_hu!
Blasrs . B8 5‘f)eu'a] Chmaﬁ.iﬂwls#csm.

Spec
The a}zrpm’[,— o(aq,‘nzé;e
fo ke QCDmPfay i7n ek
try Externive avea undey Cormiclesa Hon
() \/maing Soil  Conditiong
D) Heav Cmn&nha{eﬂl whael loadr D{ aiacaa.F-(zT
(h) wide Kun ,taﬁwmza ond. apons
v Flak ion%'.mdrnal and {ranmsverse ?EA@

wateyr Couwses -

(vi)  Shallow
G Absene,  Of Side ditche s
Cvitd) Ct)n@_n[—aa‘hr!}n or owt:]ﬁa” -7B[‘nu:).
73] ¢ | ob (o
dsginage Ppe Qhould have Su{}truank ;apaar% of &
" ard s P I
yound 0 ,\ - |
b % d i aﬁa. K Q,égo_,nHa‘_ For Ja.@\ﬂa |
Kop! ain .
opesations o well o of the. povers? Lk
P P e hm"'j, Con[gnbfake.cl w0
Wit a
{he atocradt I ) - »
Possibili of Fahue. 'e;unwo‘a axkenson addiHonal A ¢ Lstaﬂ
pS &1 brll | ) e .
Loooh ?houlol be. (j'v.wzn cure- (pmm\w'ﬁ n akb
fnwa.g
ko
DESICN DATA! " qleD‘(‘r Qike. and ;lond aogaaen[:
iy Contous 5. Df The
r o mﬂ{ \ ‘Okku,ml pooikoY (ouvse i G
the. Site. SY.'OLDTng‘ all n usél‘blo- oul{a\h C!Y“JG‘

Conhibuhﬂ Suroff- on bo Site ard P

dibchan 18 tﬁfo,g;aud-

The Countous inkowval Should hot be

more than ©-6m 61&)

-3

Mrs.S.Nathina Thamarai Selvi/ AP/CIVIL



M.LE.T. Engineering College, Trichy CE3025/ AIRPORTS AND HARBOURS

Lonaitdinal  Gvadient
: eoikew |
a n(? Tf the vadienk 1s S&GD-P, fﬁm{:; wrl/llo anﬁ;;qagev ue)
CDMUFOPHDh- |CAD Rawmmenou that ngt n
13
ﬂyqdign]:‘ Should hob  exwed 11s Pevtanl:* for  Aand B Fap

‘and 3 pev Gk for other Papas o{ aloporb -

ank !
| Transveyse Gimd;on | s
‘ e
This ls  essenkal For quick ro\mmag r [: w fate
| watey. JCAL mmmmﬁnoh #at {0{ Lgr;uwm(i Pavgmin ,
| ke Qun the Lyansvevse amolu‘ank Should ;D Ed?es
1 Q C ’
| l'IQDCCQQd o value DF. 5 pey (enkt Foy AIBE; ah
iaPoYES .
| E g of aizPo -
| andl 2 per cent  dov D and L‘dpe dinl is hok Slaecr{:eal.
i minmum by Value of %va ien e e il
FAA wwmmem\z, ok & Ghould Ie. P & ?P%
ot |
the Rask 3m and [s) Pe}cgnt WW—FEQY f

of aiaPoYts
' Rake OF. (‘}mhﬁe. o{:
| DivecH a{l{ech

- the Pavampnl:-. TEAD

n lon ihuclinal
o{ uSlOPEa & 5 lgnrd\'h of Ve'nh‘dll Cupve. -j‘m Alﬁsanal e kzpaa

4 peycenkt Eew oM | ‘
P Dand E Eape of QDPW‘?&

Y Pwmnk Hor

LOﬂaiholinal &mo‘:'&nl: i |
e available Sfahl- diskance. on

Yecommo_nd.k that »ale o{l c,hohge_
diaechun shoud hot Qrmol l

' iskance ! |
| Srahk > nc;»a SPead of aiotsoft oD Lamrwo.a,

| ‘ distanca
| Smalley  Valua DF Slg bt ‘
on  ouh ! ¥ etornm endls atha{' the. Su'a{ace. D_F a rzamrwcﬁ

wb be — Visible —fmm m Cioft) h for @ clistance ©f 3ooM
m : -

(pooft ) Jor AiBanel C %pe)s ond dilante.  of 250m (820fk)
be  vsibe  fworn 9am (HE) Wb Jor D ond E bdpe_ of Q;FPWE%

s Jowey than
woill e cSuF{f‘u'enE

on loxiway o [CAD

Mrs.S. Nathina Thamarai Selvi/ AP/CIVIL =



CE3025 / ARPOR1S Y HARBOURS

MIET Enalmzu?na Collage {‘IN“cﬁv :

'ﬁlmina Qadius.'
in the. O\i‘bé’C[‘ﬁh of o JCWXELU“—H, a km?éon{aﬂ
L

change.
(upves 18 émvf .
e Cuove s So M."amol ot o aiacaa-f\{- Can \
nﬂaojcia\:ﬂ. ik wﬁﬁoul: S"ani{\icun'lb& Mduc,"na Hio SPQD'A'
s Suilable #ovﬂus

(ivewloy  Cuvve of [owae yodius

Puaposo..
Fosrnula ! ] L= v 2 R - Radiur in mQ‘.—vQ.
'95{ Vo= Speo,d n krnph

The value o ‘F-‘- (o- et of i chon
F 4”}“5 ftj:uo.lz b,W h'fﬁ- W Pc(ye mgnl:. ‘SW-{L&
oo {ao0ft)

mMinimum value o[‘,, yadius O]C Ccu_va\:uva. )&

For Lamae &;,k:som‘c Jek minimum
value of Radius of Caxvature = lzomflroof-l')
?JCLollLbbb = |8

‘ nh o rointhaur
oy Oubsonc o pOYT u:ivo,[rtﬁ

base of  31-2M0 CIeLiD) manoe\u
Path o Point m"o\@g

vyes @ Curve

m\w,k Aizeoraflt On &

Supe Somie 2@

<
! '.[CJ‘JI‘JP(DG"-J Cunve

Myg. 8. Nabthina TJhamax; Selvi /AP /Cr‘w'[



MIET 'Ehal‘nﬁﬁi‘in% CD“QaP.. t‘[a‘d‘a (E3025 A-far)ortb % Hoxboy
e 3

Lsna;Ju

& - Qquah'on 63 Suﬁcaebl:ed ba Hmonkjo.l?f’..
W i =
Q.’ Buo\iu.}. D.[ ngiwoJ_é R-‘ D'BSBW
in mebve | I-s

W= Wheel base of altafe I mebe L
T = width o[, ki querfmnl: in meoe |
o - distance  blw mic\uaoa polnk of tha main g¢

QdaQ 0; Hi._g_ ‘:ﬂijaa FawmﬂnP ?D I'YLQLYQ ; m
¥ P‘I\ol— camiplning Gl DEEE ey N j‘j’ (entye E\P:ﬂ' Ob
1 kau }'wm G bove
' \npy T sadiws  ax ob
l:awwc%c hﬂvm%

E‘)cpyw!bﬂ. |
e clone b? prov ldv.ng
G of LN widened Taxiey -

avs and the

a o golden e Pavermlnl- -
widﬂninﬁ

™
Jr pabh o_[ inney mam
eay -

el B, s o8 elermined
Z/'—‘rmm o j%Haml'na ea‘uaHon.

{Rp_ ~p o-ssawﬂ_hs)
=

It ta axprwion (o.gggw%r Q) s Lo than T/g DO w;dﬂnﬁrg
' R
Qﬂqwﬂ?d ; Hron sadius R and Ghould be

T-\’— T[2 -reOtLQV
R‘I = [])72 1 (T{Q)Q 4 0-30R — ;29?_ - R1
o sa.cE_.fel; ‘

O)E tai _ o msz,

whovee R - yadiua m]l‘ nkre. line
W - \/\Jh"-d b&S@, b;ﬂ aifacza{‘{-— tn mo_[w_
g - distance belwear: c\mio\wmcj poink  0f e mocub
@@oms ard Qdﬁg O ‘_F Jcmu‘mg Powgmenk In hmba, .



M.LE.T. Engineering College. Trichy . CE3025/ AIRPORTS AND HARBOURS

T= widlh Of tanxiooy pa:vwo_man[: in matse A
Dr- 3w ’0‘52‘} Tp du Dy islew thenw, then Us

I i - W imteod of Dy

Polm: A lxwoy s fo be doigned Jov | DyRw

w=DY
epevald (Tot - 320) which ha the .
- epevating Boe)n . " : } |
| fo\iou:inag chonatteyistces . Deteymine Hukunn% sadius of fRe fmw(.{

whal Qbwa =0 (W)
v : eol\ = 2
Tead of main loaclmg { g-b4 b282 . q.3Im.
Twnin 5Pew| (v) = 4okmph \ 2
(o-ef wcienk 0{ Fn‘cHDﬂ_ bel‘”f;’:g ) Turnin aad i .
e an Paygrm!nk' Swioce - Q‘: 62388 s (1170
| 0lubion : | —Vi 23;‘ ~9-32
e Tuafnﬁ Radiws R 125 £ | -b2-am
= J#Uz " absluls np INTMOUM tusnin
I m [CHI) e . BIG dia(aa-ﬁj g

: " Rodiw o Subso
r= as-sm ] ?

D} anj .SP-Q.Q& = |20m .

) aa andl 1o
H’-—Q. mo\'_}c;mum v [UUL. an?

| Soleckin
}i;fp_chtv&p, e discused above

e hn:r‘ll'na xadiw o be

W=zt Tom  T:=22:5m Jiom e '. atFuaHrj me‘dﬂ:p £ jaom .
toble Taxiwey width Tr92.5 Cmaximum?) 1CAD

e : wor
,[ Suggested Quesiions / Assignments /Home works / any other
|

“%3 e e R Sl . A : - -
® | Text Books/ ReferenceBooks el e e
S.No ) Ti‘tle ’ Author Publisher
Aiyport Planning ¥ Daign . | Nemach and
| b &k - Rrova O | kchana e $ Bros.

Arova.Mi@. & Jalns-<.

2. | Qubvamanian . k- P. Highways , Scitech . |

'_!k_, [ I *(»¥1[Y" JA-A[’: ovk % Houbotas , |

Any other suggested Materials

Mrs.S Nathina Thamarai Selvi/ AP/CIVIL



UNIT T AIRPORT PLANNING

2 MARK QUESTIONS AND ANSWERS

1.Define wind Coverage (AUC NOV/DEC 2010) ,(AUC NOV/DEC 2011)

The percentage of time in a Year During Which the cross-wind components remain within the

limits is called the wind coverage. For busy Airport the wind coverage may be increased to as
much as 98 to 1007.

2.What are the Factors Affecting airport operating capacity? (AUC NOV/DEC 2010)

The number of aircraft movement Which an airport Can process within a Specified period of
time, with an average delay in to the departing aircraft within the acceptable range.

3.Distinguish Between Runway and taxiway? (AUC NOV/DEC 2012)

Runway is a long Rectangular Strip, which is Constructed with Adequate Strength for landing
and takeoff of Aircraft at an Airport

A Strip of Pavement connecting the apron to the Hanger as well as Runway ends to the Apron
is called Taxiway

4.Listout the four Standard Factor Conditions involved for the Design of Runways
(AUC NOV/DEC 2009)

Runway Geometric design comprises of the following Elements as per ICAO
recommendations. That are

1. length of the runway

. Width of the Runway

. Longitudinal Slope or Gradient

. Transverse Slope of cross Gradient
. Sight distance

. Runway Surface

. Runway Strips

. Runway- end safety areas

O 0 9 O »n B~ W

. clearway
10. Stop ways
5.Define Cross Wind component and Wind coverage (AUC NOV/DEC 2009)

If the direction of wind with a Velocity of V is making a certain angle 6 with the centre line of
the runway, Its components perpendicular to the enter line of the Runway will be V and 6.

This normal components of the wind is called the Cross-wind Components The percentage of
time in a Year During Which the cross-wind components remains within the limits is called




the wind coverage. For busy Airport the wind coverage may be increased to as much as 98 to
1007.

6. How much Correction Should be made in the Runway Length for Gradient (AUC
MAY/JUNE 2011)

1. Correction for elevation

2. Correction for Temperature

3. Correction for elevation and temperature

4. Correction for Gradient

7.What is an Exit Taxi way (AUC NOV/DEC 2011)

Exit taxiway are the Taxiways Which are Provided ti minimize the Runway occupancy time
by the landing Aircraft

8. Write any Three Components of an Airport (AUC MAY/JUNE 2011)
1. Types of Airport

(a) Based on Function

(b) Based on Usage

(c) Based on Ultilities

(d) Based on type of Aircraft
2. Landside Part of an Airport
(a) Terminal Area

(b) Terminal Building

(c) Service for the Air passenger
(d) Government Agencies

(e) Security Arrangement

3. Airside part of an Airport

(a) Runway

(b) Taxiway
(c) Apron
(d) Holding pad or Bay

(e) Navigational Aid *
(f) Hanger

(g) Landing Indicators




9. What are the Objectives of the master plane According to FAA (AUC MAY/JUNE

2011)

Determines the Development of physical facilities including land use

Give short- and long-term policy guidance

Assist in getting the financial aid

Coordinates the monitoring procedure, data management

Determining the funding Sources and constrains during the physical planning
Determines the community attitude

10.What are the data Required before the site Selection for new airport (AUC
MAY/JUNE 2012) —

The class of the Airport , viz., national, the Size and the Shape , Runway and Taxiway
Requirements —

The peak-hourly volume of air traffic to be Handled now and in Future —

The various types of operational Control to be Used

To provide facility now based on the airport and Anticipated additional facility

11.Wing rose Diagram Using a Diagram is plotted called wind rose Diagram.

There are two Types that re Given Below

Type 1 : Showing direction and Duration of Wind

Type 2 : Showing Direction, Duration and Intensify of Wind.

12.List the Various imaginary Surfaces around the Airport

1. Approach Surface

2. Horizontal Surface

3. Conical Surface

4. Take-off climb Surface

5. Transitional Surface.




Unit S -SEAPORT REGULATIONS AND EIA

Wave action on Coastal Structures and Shore Protection and Reclamation — Coastal Regulation
Zone, 2011-EIA — methods of impact analysis and its process

Coastal Structures:
Coastal Protection Structures

The main and prime reason to construct coastal protection structures is to protect
harbor and other infrastructures from sea wave effects such as erosion. Not only are they
useful for changing current and sand movements but also to redirect rivers and streams.

Types of Coastal Protection Structures

There are various structures that considered or used as coastal protection structures for
example groins, seawalls, bulkheads, break waters, and jetties. Description and advantages of
these structures will be discussed in this article.

1. Seawalls

This large coastal protection structures can be built using different types of construction
materials such as rubble mound, granite masonry, or reinforced concrete.

Seawalls are commonly built and run along shoreline to prevent coastal structures and
areas from the detrimental influence of ocean wave actions and flooding which are driven
by storms.

There are various arrangements or configurations that might be employed includes curved
face seawall, stepped face seawall, rubble mound seawall. These forms will be explained
in the following sections:

1.1 Curved face seawall: Curved face seawall is designed to withstand high wave action
effects. Foundation materials loss, which might be caused by scouring waves and/or
leaching from over topping water or storm drainage underneath the wall, is avoided
by employing sheet pile cut off wall. Moreover, the toe of the curved face seawall is
built from large stones to decrease scouring. The Figure below show curved face sea
wall with its components.

Plunging

wave




1.2 Stepped face seawall

Stepped face seawall is used to oppose or resist moderate wave actions.

Reinforced concrete sheet piles with tongue- and- groove joints are employed to
construction this type of seawall.

The spaces which is created between piles is either filled with grout in order make sand
proof cut off wall or install geotextile fiber at the back of the sheet pile to form sand
tight barrier.

Applying geotextile is beneficial because it allows seeping water through and
consequently prevents accumulating hydrostatic pressure. The Figure below shows
stepped face seawall with the components and details.
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1.3 Rubble Mound Seawalls

Design and construction this type of seawall configuration might be easier and cheaper.
It can resist substantially strong wave actions.

Despite scouring of the front beach, quarry stone comprising the seawall could be
readjusted and settled without causing structural failure.

The Figure below provides components of rubble bound seawall. The rubble bound
seawall dimensions are determined based on-site conditions.

2. Bulkheads Bulkheads can be constructed by concrete, steel, or timber. There two
major types which are gravity structures and anchored sheet pile walls. The bulkheads
might not have exposed to substantially strong wave actions and its main purpose is
to retain earth but scouring at the base of the structure should be considered by the
designer. Cellular sheet pile bulkheads are employed for situations where rock is
close to the surface and enough penetration cannot be achieved for the anchored



bulkhead type. Moreover, sheet pile should be sufficiently reinforced for bending
moment, soil conditions, hydrostatic pressures, and support points

3. Groins
e Groins are shore protection structures that decrease erosion affects to the
shoreline by changing offshore current and wave patterns.
e Groins can be built by materials such as concrete, stone, steel, or timber and
are categorized depend on length, height, and permeability.

e Furthermore, groins are commonly constructed vertically to the shoreline and
it can either impermeable or permeable.

A 1

D = Deposition, Wide beach Beach groin, barrier to longshare drift,

E = Erosion, narrow beach ~ constructedoflrge rocks andother
materials.

4. Jetties
e jetties are usually built of materials such as concrete, steel, stone, timber,
and occasionally asphalt used as binder.

® This structure is constructed at river estuary or harbor entrance and extended
into deeper water to oppose forming of sandbars and limit currents

Yy Dl o S —

5. Breakwaters

There are three major types of breakwaters namely: offshore, shore-connected, and rubble
mound. Not only are they used to protect shore area, anchorage, harbor from wave actions but
also to create secure environment for mooring, operating, and handling ships.






Unit 4- SEAPORTS COMPONENTS AND CONSTRUCTION

Definition of Basic Terms: Harbor, Port, Satellite Port, Docks- Dry and Floating Dock, Waves and Tides —
Planning and Design of Harbors: Harbor Layout and Terminal Facilities — Coastal Structures: Piers, Break
waters, Wharves, Jetties, Quays, Spring Fenders, Dolphins Floating Landing Stage — Navigational Aids-
Inland Water Transport.

INTRODUCTION

Movement on land is easy through roadways and railways but area available is nearly one-
third of entire earth surface. On the contrary two third of entire earth surface is covered by water which
proves importance of waterways or water transportation. A waterway is any navigable body of water. A
shipping route consists of one or several waterways. Waterways can include rivers, lakes, seas, oceans,
and canals.

Advantages of water transportation
« It assists and provides a powerful means of defence in the emergency of national security.

+ It is the cheapest mode of communication because rail and road transport require a special track.
«» It leads the overall development of commerce, industries and international trade.

«¢ It possesses high load carrying capacity.

« It encourages consumption of foreign goods.

« It require cheap motive power for its working.

Disadvantages of water transportation:

+ It is slow and consumes more time due to slow speed and circuitous routes.

+ It is use when water is available as the mode of transport and that too, along particular routes only
« It may lead to accidents in case of frequent ocean storms and hurricanes causing great loss of cargos.
« There are more chances of attack by other countries
+« The fluctuation of water level will cause the rubbing of sides of ship against the berth.

+ The fleets of water ships are used exhibition of power and political domination.

Classification of waterways

Kinds of Water Transport Water transport consists of

A. Inland water transport
B. Ocean-transport
Inland water transpor
' ]
rivers
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1) Inland Water Transport:
As shown in the chart, inland water transport consists of transport by rivers, canals and lakes.

Rivers:

Rivers are natural waterways that can be used as a means of transport.
They are suitable for small boats as well as big barrages.

River transport played a very important role prior to the development of modern means of

land transport.
Their importance has gradually declined on account of more reliable and cheaper transport
services offered by the railways

They are artificial waterways made for the purpose of irrigation or navigation or both. —
Canal transport requires a huge amount of capital investment in the construction and
maintenance of its track i.e., the artificial waterways.
The cost of canal transport is, therefore, higher than that of river transport.
To add to it, the cost of providing water for the canals is also a very big problem of canal
transport.

Lakes: It is a large body of water (larger and deeper than a pond) within a body of land.

e Lakes do not flow like rivers, but many have rivers flowing into and out of them.
e Lakes can be either natural like rivers or artificial like canals.

Advantages:

e Low Cost - Rivers are a natural highway which does not require any cost of construction
and maintenance.
Even the cost of construction and maintenance of canals is much less or they are used, not
only for transport purposes but also for irrigation, etc.
Larger Capacity - It can carry much larger quantities of heavy and bulky goods such as
coal, and, timber etc.

Flexible Service - It provides much more flexible service than railways and can be adjusted
to individual requirements.

o Safety - The risks of accidents and breakdowns, in this form of transport, are minimum as
compared to any other form of transport

Disadvantages

Slow - Speed of Inland water transport is very slow and therefore this mode of transport is
unsuitable where time is an important factor.

Limited Area of Operation - It can be used only in a limited area which is served by deep
canals and rivers.

Seasonal Character - Rivers and canals cannot be operated for transportation throughout the
year as water may freeze during winter or water level may go very much down during summer.
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Unreliable - The inland water transport by rivers is unreliable. Sometimes the river changes its
course which causes dislocation in the normal route of the trade.

Unsuitable for Small Business - Inland water transport by rivers and canals is not suitable for small
traders, as it takes normally a longer time to carry goods from one place to another through this
form of transport.

Definition for basic terms:

Harbour: harbours and sea works, any part of a body of water and the manmade structures
surrounding it that sufficiently shelters a vessel from wind, waves, and currents, enabling safe
anchorage or the discharge and loading of cargo and passengers.

PORTS

A port is a harbour where marine terminal facilities are provided. A port is a place which regularly
provides accommodation for the transfer of cargo and passengers to and from the ships.

Port = Harbour + Storage Facility + Communication Facility + Other Terminal Facility From
above, It can be stated that a port includes a harbour i.e. every port is a harbour.

satellite port:

e A satellite port can either be one that is already existing or is created near a port that is
reaching capacity.

e Satellite ports help overcome issues such as limited land availability and draft adequacy,
which is depth of water to which a ship sinks according to its load.

DOCKS

e Docks are enclosed areas for berthing the ships to keep them afloat at a uniform level to
facilitate loading and unloading cargo.
A dock is a marine structure for berthing of vessels for loading and unloading cargo and
passengers.
Docks are necessary for discharging of the cargo as ships require a number of days for
discharging cargo, during which period they need a uniform water level.

If ship is subjected to a vertical movement by the tides, great inconvenience will be felt in
lifting the cargo from the ship and special arrangement will be needed for lifting the cargo.

Classification of docks

Docks can be classified into following two categories:
> Wet docks.

> Dry docks.

WET DOCKS —Docks required for berthing of ships or vessels to facilitate the loading and
unloading of passengers and cargo are called wet docks. These are also known as harbor docks.

DRY DOCKS - The docks used for repairs of ships are known as dry docks.
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Classification of Dry docks

Dry docks are classified in the following five categories:
> Graving or dry docks.

> Floating dry dock.

> Marine railway dock.

> Ship lifts dry docks.

> Slip ways.

Dry or graving dock - A dry dock is also known as graving dock. It is long excavated chamber,
having side walls, a semicircular end wall and a floor. The open end of the chamber is provided
with a gate and acts as the entrance to the dock.

Floating dry docks

e Floating dry docks are able to submerge underwater and to be placed under a ship in need of
repair below the water line.
Water is then pumped out of the floating dry dock, raising the ship out of the water. The ship
becomes blocked on the deck of the floating dry dock for repair.

Typical Ship
Load Distcibution

ballasting the chambers by pumping out the water. The earliest floating dry docks resembled the shape
of ships
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Marine railway dock - The marine railway or slip dock or slip way is an inclined railway extending
from the shore well into the water as the off there. This railway track is used to draw out a ship
needing repair out of the water.

Lift dry dock - This is a constructed platform capable of being lowered into and raised from water.
Lowering and rising is achieved by means of hydraulic power applied through cylinders supporting
the ends of cross girders carrying the platform.

Ship lifts - As the name suggests, in the ship lift, the ships are lifted bodily out of water. The ship lifts
may be electric, hydraulic or pneumatic. These lifts are used for launching as well as 19 for dry
docking the ships. Their main advantage is the ease in adaptability to transfer system enabling
multiple garaging of ships.

Slipways - This technique is used for repairs as well as for building of vessels. In its simplest form a
slip way consists of an inclined path of timber or stone lay on a firm ground. On this inclined path a
series of rails are fixed. The rails run up from a sufficient depth of water to the required height above
the high-water level to a point at which the longest vessel to accommodate is completely out of range
of tide. The lower end of slip is tidal and open to water.

Requirements

> Approaches must be of sufficient depth and sheltered. In many cases approach channels both on
the open coast and island docks have to be dredged frequently.

> Availability of fresh water to replace fouled and leaked water from docks.

> In inland to replace the fouled water from docks, separate canals from the rivers have to be
provided, if alternate sources of water supply are not available. In case of sea coast docks, the sea
water could be used for cleaning and replenishing the dock.

Waves Tides
1. Waves are caused by the movement |1. Tides are created due 10 the
of particles of surface water because [gravitational pull of the Sun
of the force of wind. and the Moon.
2. Tides only occur twice a
day with a time gap of 12
hours and 35 minutes.

2. Waves occur almost all the time due
to the action of the wind.

Planning and Design of Harbors:

Before designing a harbor, there are two major activities which have to be done. These activities are
‘Collecting the necessary information’ and ‘Identifying the area required’

The planning and design of harbor is an important engineering phenomenon with both major commercial

and social implications.

The various approaches for harbors design of harbors such as
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e Fishing
e commercial
e refugee harbors.
Collection of the Necessary Information

To carry out the planning of a harbor, the first step is that the collection of necessary information of
the existing properties of the suggested site.

The following important facts should be investigated first:

* To perform a complete investigation of the neighborhood including the foreshore and depths of
water in the vicinity

* To study the nature of the harbor (if it is refuge or not)

* To study the existence of sea insects which could give damage the foundation
« To study the problem of silting or erosion of coastline

* To ascertain the character of the ground borings and to take the soundings

* To identify the probable surface conditions on land and borings on land

* To study the natural metrological phenomenon at site with respect to frequency of storms, rainfall,
range of tides, maximum and minimum temperatures, direction and intensity of winds, humidity and
also direction and velocity of currents

Identify the Area Required

The area of the harbor depends upon the following factors:

* Size and number of ships to be accommodated in the harbor at a time

* Length and width needed for movement of ships to and from berths

* Type of cargo carried General Requirements of a Harbor

Following are the requirements of a good harbor:

* The ship channels should have sufficient depth for the draft of the visiting vessels to the harbor

* The bottom of the harbor should provide secured anchorage to hold the ships against the force of
strong winds

* The land masses or breakwater must be provided to protect against the destructive wave action

* The entrance of the harbor should be wide enough to provide the ready passage for shipping and at
the same time it should be narrow enough to restrict the transmission of excessive amount of wave
energy in time of storms.
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Following are the requirements of a sood harbor

* The ship channels should have sufficient depth for the draft of the visiting vessels to the harbor

* The bottom of the harbor should provide secured anchorage to hold the ships against the force of strong
winds

* The land masses or breakwater must be provided to protect against the destructive wave action

* The entrance of the harbor should be wide enough to provide the ready passage for shipping and at the
same time it should be narrow enough to restrict the transmission of excessive amount of wave energy in
time of storms

Requirements of a Harbor of Refugee Including Naval Base

Following are the requirements of a harbor of refugee:

Facilities which obtain repairs and supplies

Safe and convenient anchorage against the sea

Ready accessibility from the high seas

Spacious accommodation as damaged ships will need immediate shelter and quick repairs
Accommodation for naval vessels

Following are the requirements of a commercial harbor :

e Storage sheds for cargo,
Good and quick repair facilities to avoid any delay,

Long and large quays to make loading and unloading of cargo and facilities for transporting easier
and quicker,

Sufficient accommodation for the commercial marine,
Large accommodation for the commercial marine,
Well and enough sheltered conditions for loading and unloading.

Following are the requirements of a fishing harbor:

e The harbor should be continuously available for arrival and departure of fishing ships

Loading and unloading facilities along with quick dispatch facilities for the perishable fish catch
such as railway sidings and roads should be there,

Freezing compartment stores with sufficient storing space for keeping the fish safe.
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HARBOUR COMPONENTS:~

Components of Harbour
1. Entrance Channel
2. Break Water

3. Turning Basin

4. Shelter Basin

5. Pier

6. Wharf

7. Quay

8. Dry Dock

9. Wet Dock

10. Jetty

Entrance Channel - Water area from which ships enter in the harbour and it should have sufficient
width, 100 for small harbour, 100 to 160m for medium and 160 to 260m for large harbour.

Break Water - A protective barrier made up of Concrete or Course Rubble Masonry constructed from
shore towards the sea to enclose harbour

Turning Basin - It is water area which is required for maneuvering the ship after entering to the
harbour and it is large enough to permit free turning.

Shelter Basin - It is area protected by shore and breakwater. Pier - It is a solid platform at which
berthing of ships on both the sides are possible.

Wet Dock - Due to variation in tidal level, an enclosed basin is provided where in number of ships
can be berthed. It has an entrance which is controlled by a lock gate.
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Dry Dock - It is a chamber provided for maintenance, repairs and construction of ships. It includes
walls, floor and gate. Jetty - It is a solid platform constructed perpendicular to the shoreline for
berthing of ships.

Quay - It is also dock parallel to the shore which is solid structure providing berthing on one side and
retaining the earth on the other.

Wharf - It is a docking platform constructed parallel to shoreline providing berthing facility on one
side only.

Site selection for a harbour

The guiding factors which playa great role in choice of site for a harbour is as follows,
> Availability of cheap land and construction materials

> Transport and communication facilities

> Natural protection from winds and waves

> Industrial development of the locality

> Sea-bed, subsoil and foundation condition

s > Availability of electrical energy and fresh water

> Favourable marine conditions

> Defence and strategic aspect
Classification of harbour

1. Classification depending upon the protection needed
2. Classification depending upon the utility
3. Classification depending upon the location
Classification based on the protection needed

i. Natural Harbour

Harbour protected by storms and waves by natural land contours, rocky out crops, or island that
is called Natural Contour.

Example - Kandla port, Cochin port & Mumbai Harbour

il. Semi - Natural Harbour A semi — natural harbour is protected on the sides by the
contours of land and requires manmade protection only to the entrance.

Example - Mandvi, Veraval & Visakhapatnam port
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Artificial Harbour An artificial harbour is one which is manmade and protected from
storms and waves by engineering works.

Example - Chennai Harbour
Classification based on utility
1. Commercial Harbour It is a harbour in which docks are provided with necessary facilities

for loading and unloading of cargo. Example - Chennai Harbour

Refuge Harbour These are used as a heaven for ships in a storm or it may be part of a
commercial harbour. Example - Chennai Harbour and Visakhapatnam Harbour

Military Harbour It is a naval base for the purpose of accommodating naval ships or vessels
and it serves as a supply depot. Example -Mumbai Harbour & Cochin Harbour

Fishing Harbour These HARBOURSs have facilities for departure and arrival of fishing
ships. They have also necessary arrangement to catch fish.

Classification based on location
1. Ocean Harbour

1. River Harbour

1ii. Canal Harbour

1v. Lake Harbour

Coastal Structures:
Piers, Break waters, Wharves, Jetties, Quays, Spring Fenders, Dolphins Floating Landing Stage
piers:

piers are rather long structures with a horizontal deck on series of piles extending

perpendicular to the coast into the sea. Piers and trestles are constructed to serve as a landing place for

vessels, as a recreation facility, as a measuring facility for coastal processes or as a part of sand by-pass

facility.
Break waters

There are three major types of breakwaters namely: offshore, shore-connected, and rubble
mound. Not only are they used to protect shore area, anchorage, harbor from wave actions but also to
create secure environment for mooring, operating, and handling ships.

BREAKWATER

A breakwater is a structure constructed for the purpose of forming an artificial harbour with a
basin so protected from the effect of waves as to provide safe berthing for fishing vessels.

There are many different types of breakwaters; natural rock and concrete, or a combination of
the two, are the materials which form 95 percent or more of all the breakwaters constructed.
When a breakwater is to be built at a certain location, and the environmental impact of such a
structure has already been evaluated and deemed environmentally feasible,

the following parameters are required before construction can commence:
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% A detailed hydrographic survey of the site;
+ A geotechnical investigation of the sea bed;
< A wave height investigation;

+» A material needs assessment; and

% The cross-sectional design of the structure

Core elements

Cross section of a breakwater

Paralleiespiped Crooved cube Aceropod )
block with hole

QD @ B

Tetrapod Haro (R)

ap
)
\ B!

Types of concrete blocks in various shapes to construct breakwater

CLASSIFICATION OF BREAKWATERS

Rubble mound breakwater - A rubble mound breakwater normally consists of a core of small size rock
covered with large [heavy] rocks or concrete elements. This outer layer is called the armour layer. An
under-layer of rock is provided between the core and the armour layer.

> QOutside layer large enough to resist wave action.

> Inside layer small enough to prevent removal of native fine material in between.
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Advantages rubble mound breakwater

Use of natural material

Reduces material cost

Use of small construction equipment

Less environmental impact 29

Easy to construct

Failure is mainly due to poor interlocking capacity between individual blocks
Unavailability of large size natural rocks leads to artificial armour blocks.

Disadvantages rubble mound breakwater

® Needs a considerable amount of construction materials.
® (Continuous maintenance is required.

® Sometimes there are difficulties in erection, as the rock weight increases with the increase of wave
heights.

® (Can’t be used for ship berthing
Vertical breakwater - A breakwater formed by the construction in a regular and systematic manner of a
vertical wall of masonry concrete blocks or mass concrete, with vertical and seaward face.

> Reflect the incident waves without dissipating much wave energy.
> Wave protection in port/channel
> Protection from siltation, currents

> Tsunami protection
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> Berthing facilities

> Access/transport facility

> Normally it is constructed in locations where the depth of the sea is greater than twice the design
wave height.

Types of vertical breakwater

1. Conventional type

2. Composite type

Conventional type
The caisson is placed on relatively thin stone bedding. The main advantage of this type is the minimum
use of natural rock (in case scarce). Wave walls are generally placed on shore connected caissons

In=situ casl
/\ concrefe cap

Scour protection, M- Sand fill

" Bedding layer

Composite type the caisson is placed on a high rubble foundation. This type is economic in deep
waters, but requires substantial volumes of (small size) rock fill for foundation

MASS CONCRETE SUPERSTRUCTURE

HOLLOW CONCRETE BLOCKS
EHvERr PRI FILLED WITH MASS CONCRETE
Scaie oF Feer X AFTER SETTING IN PLACE

30

Composite type

Horizontal composite type

The front slope of the caisson is covered by armour units. This type is used in shallow water. The mound
reduces wave reflection, wave impact and wave overtopping. Used when a (deep) quay is required at the
inside of rubble mound breakwater

Concrele armour unils

Horizontal composite type
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Block type
This type of breakwater needs to be placed on rock sea beds or on very strong soils due to very high
foundation loads and sensitivity to differential settlements.

In—situ cast

reinforced concrele
v
2

Piled breakwater with concrete wall Piled breakwaters consist of an inclined or vertical curtain wall
mounted on pile work. The type is applicable in less severe wave climates on site with weak and soft

sub-soils with very thick layers.

Sloping top breakwater, the upper part of the front slope above still water level is given a slope to reduce
wave forces and improve the direction of the wave forces on the sloping front. Overtopping is larger
than for a vertical wall with equal level.

T APTI TN

> N TN
VRS SIS R L

Perforated front wall breakwater The front wall is perforated by holes or slots with a wave chamber
behind. Due to the dissipation of energy both the wave forces on the caisson and the wave reflection
are reduced
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Disadvantages of vertical wall breakwaters

Sea bottom has to be levelled and prepared for placements of large blocks or caissons.
Foundations made of fine sand may cause erosion and settlement.

Erosion may cause tilting or displacement of large monoliths.

Difficult and expensive to repair.

Building of caissons and launching or towing them into position require special land and water
areas beside involvement of heavy construction equipment’s.

Require form work, quality concrete, and skilled labour, batching plants and floating crafts.

Wharves

Jetties

Quays

A wharf is a structure extending parallel with the shoreline, connecting to the shore at more than
one point (usually with a continuous connection), and providing, in most cases, berthing at the
out-shore face of the structure only.

It is a landing place or platform built into the water or along the shore for the berthing of vessels.

It is probably the oldest of these terms, and it applies to any structure projecting from the shore
that permits boats or ships to lie alongside for loading or unloading.

It is typically a structure of timber, masonry, concrete, earth, or other material built along or at an
angle from the shore of navigable waters (as a HARBOUR or river).

A jetty is any of a variety of structures used in river, dock, and maritime works that are generally
carried out in pairs from river banks, or in continuation of river channels at their outlets into deep
water; or out into docks, and outside their entrances; or for forming basins along the coast for ports
in tide less sea.

The forms and construction of these jetties are as varied as their uses (directing currents or
accommodating vessels), for they are formed sometimes of high open timber-work, sometimes of
low solid projections, and occasionally only differ from breakwaters in their object.

A jetty is a structure that projects from the land out into water. It refers to a walkway accessing the
centre of an enclosed water body.

A quay is an artificial wall or bank, usually of stone, made toward the sea or at the side of a
HARBOUR or river for convenience in loading and unloading vessels.
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e [t is a structure of solid construction along a shore or bank that provides berthing and generally
provides cargo-handling facilities.

e A quay usually refers to an artificial embankment lying along or projecting from a shore and
mainly used for loading and unloading.

e A similar facility of open construction is called a wharf
Fenders

e In boating, a fender is a bumper used to absorb the kinetic energy of a boat or vessel berthing
against a jetty, quay wall or other vessel.
Fenders are used to prevent damage to boats, vessels and berthing structures.
Fenders are typically manufactured out of rubber, foam elastomer or plastic.
Rubber fenders are either extruded or made in a mould.
The type of fender that is most suitable for an application depends on many variables,
including dimensions and displacement of the vessel, maximum allowable stand-off, berthing
structure, tidal variations and other berth-specific conditions.
The size of the fender unit is based on the berthing energy of the vessel which is related to the
square of the berthing velocity

e

TYPES OF FENDERS

1. SHIP TO QUAY (STQ)

e Marine fenders are used at ports and docks on quay walls and other berthing structures. They
absorb the kinetic energy of a berthing vessel and thus prevent damage to the vessel or the
berthing structure.

The many types of marine fenders include:
1. Cylindrical fenders
2. Arch fenders
3. Cell fenders
e 4. Cone fenders
e 5. Pneumatic fenders

e 6. Foam elastomer fenders
2. SHIP-TO-SHIP (STS)

For bunkering operations between two vessels, floating fenders such as pneumatic or foam
elastomer fenders are typically used.
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3. BOAT

Boat fenders are used on recreational boats, tugboats, ferries, naval vessels, passenger vessels,
luxury yachts etc. Boat fenders are also available in different types, such as:

1. D fenders

2. Square fenders

3. Wing fenders

4. Keyhole fenders

5. Tug boat fenders

6. Lightweight foam elastomer fenders

DOLPHINS

A dolphin is a structure consisting of a number of piles driven into the seabed or river bed in a
circular pattern and drawn together with wire rope.

It may be used as part of a dock structure or a minor aid to navigation. A dolphin is commonly used
when a single pile would not provide the desired strength.
These may be either breasting dolphins or mooring dolphins.

The breasting dolphins are used to carry the lateral load during vessel impact, transferred through
an energy-absorbing fendering system. A breast line is a mooring or dock line extended laterally

from a vessel to a pier or float, as distinguished from a spring line.
i e

Navigational Aids \ Signals

For safe, efficient economic and comfortable travel of vessels in rivers, channels, harbors and
along lake and ocean shores navigation aids are necessary.

Purposes
To avoid dangerous zones

To follow proper harbour approaches

To locate ports during night and bad weather conditions Requirements of signals
Compels attention

Permits time for easy response
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Commands respect
Visibility distance

Types of signals

. Fixed type
« Light house
< Beacon lights
+ Lights on piers
Floating type
< Buoys
+« Lightship

FIXED NAVIGATIONAL AIDS

Light house
> They are all tower structure built of masonry or reinforced concrete.

> Beacon light is provided.
> Tower is divided into number of floors.
> The tower should be strong enough to with stand heavy wave action.

> Usually, they must have a visibility up to 30 km.

—— - ol w
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Rough layout of a lighthouse

Beacon lights

> Beacon light are fixed or flashing for easy identification by the navigator.

> They are used for means of alignment or indicating changes of direction.
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Beacon structure A Beacon light

FLOATING NAVIGATIONAL AIDS

These are two types,
1. Buoys
2. Lightships Buoys

They are small sized floating structures, generally in the form of large cylindrical cans and drums.

Buoys are of different types:

e Channel and entrance demarcation buoys
Luminous buoys
Audible buoys or bell buoys
Mooring buoys
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