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The concept of campus planning for educational
institutions of higher learning is an accepted trend
‘today., This oconcept was developed right from the 5th
century A.D. vhen Nalanda Visvavidyalays had s well
planned campus, A lot of work has been done on the
various aspects of oampus planning but unfortunately the
work conperning the external services in campuses has
been neglected., Moreover a presssing need of vertical
grovith of campus mainly dus to shortage of land has deen
realised, Vertical development is fast replacing the
horigontal campuses in U,5,A, dbut India 4s having
horizontal spread out campuses, exceptions apart., In
the light of lateral and wertiocal systems the author
had chosen to study the external services for campuses
“of both types,

In the preindependence period thers were only
twenty Universities in India, But this number increased
rapidiy after independance and &t present we have sightysix
Universities including specialized Universities and |
Anstititions desmed as Universitise, Urge of people for
higher sducation is inoressing and hence either new
Universities have to be estadlished or o0ld existing
campuses have to be expanied, The U,0,0. favours opening
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of new Universities, Cost of services plays a great role
in the development of a campus it varies from Rs,7,000/-
per acre to Rs.23,000/~ per acre in existing campuses
studied and henoe these must be thoroughly studied,
Aim of the thesis is to study the external services

which inoludess

1) Circulation systens

2) Severfage

$) Vater supply

4) Eleotricity supply and

5) Telephone lines in a campus,

‘and the impsct of horizontal and vertical planning on it,
Campus planning at first sight appesrs to be

s sizable subject, But when taken in its all encampassing
paramsters it turns out ta-bo & subjeot of great magnitude,
Hence, it is necessary to study it in oertain restrioted
aress, For the purpose Of this thosis two main restrios
tions have been accepteds |

1) Bxternal écrvicau'only :

2) In the acadenic sone only

Other aspects are not considersd here mainly,
The anthor earnestly hopes that his studies will
provide useful guide to the professional planners,
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administrative planners and the academiolens in theiyr
future proposals for ocampus planning in respect of

sxternal servioes, snd mors particularly for vertical
CRRPUSES,



Sho otudy of history, ie nothing dbut bocoming avaro of
vhat oxiotod im tho paot, of tho tronoiont phnoo that altored
tho modo cnd eonoopt of cfueation and tho projooction of paot
into tho futuro vin sho eroatod prooont,
Do Gorlo, Arohitoet of Univornity Collogo «URBINO, statoo,
*Uhn¢ I connidor nn~h£mﬁary io on aeguioition of on ozxnet knovlodgo
of tho problong ve, no architecto touch ong 0o that our solutiono
and our choicoo mru.ﬁloa t0 continuoun reality and oro progrossive.
Hiotory Gooo not concern itoelf vith <ho pnot, but vith the
prooent and civoo diregtion to tho iuturo,'
. Boforo otudying tho Univoroity Campuoos it 1o coocontiol
to hnov tho reconing ond dofinmitions of Univeroity ond of Oanmpus,

2.1 Dofindtlenay
0) Univoroitys

Zho vord ‘Univorcity! comoo originnlly from Intin torn
'Univoroitao' vhich neons o conmunity oxr a scorporation. In
nodorn oonoo 4% noono & body dovotod to learning and oducation.
In A4¢h contury tho torn bogin €0 bo uocd by itoolf, with ¢tho

ogoluoive rooning 0f a lovfully rocosniscod community of toachoro
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and ochoxarocl

Tho Univorsity opponro to have otorted oo o ocholootio
guild oinilor to trado guildos. %heir nia in tho £irct inotanco
yno 148610 noro thon that of goourins outual protoction,

Thio old concopt hWno now changed. o pay 4ofine o
Univoroity oo on 'Orpanioed and dopwae giving inotitution,
intondcd for tho otudy and advanconont of the highor branches
of loarning, colf govoraing ia ito ﬁaturo, amd ¢o o grootor
or leop oxtont national im i%o oaapaaz .

Indion torminology for Univozoity 1o 'Vigva Vidyslaya'
vhich nocno o ploco of loarning of Undverscal ocubjeceto in Arto
and Seionco, conprioing voriouo colloge buildimzgo, prayor hallo,

ronidoncoo oﬁa.g

b) Conpuns
Cozpuo 4o o latin vord poaning ‘levol plain’s Initinlly
the nowo vao givon %o o munbor of opon opaeoco in and about tho
¢ity by tho Romnnos of theso tho fonous wno tho *Compuc Hartino?
o odto of horcoe rnco?
Anoric:no uocd tho voxrd canmpup to Qesoribe thoir collogo

groundo, o lond ovmod by o ¢olloro or Univeroity and ueod fox

1. 'Bneyclopnodic Dritoniea' Vol.2l, page 862,
Publichod by Uilliom Banton, (1962).

2. ‘Univoroitico 4n Tronoition' Popt-Prooont-Futuro, gaga 5

H.C. DEI
Cohon ord UYopt Publiocation

9« 'HAIISARA' Eneyolopoodin of Hindu Architocturc, pogo 409
Vol. VIiI, ' By Dr. Achayryn
Pudliohod by Onford Univoroity Proso, Celouttn 1949,

4. ‘*Lnoyclopnodic Britenieca' Vol.4, pogo 685,
Publiohod by Yillian Banton (1962).
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thodr purpoco. $ho torm grodunlly vidoned and vao uwood in
20th eontuey for othos activitios ouch ao Athlotico, Socinl,
Dramatie and othoy oztro curriculor aetivitieo, .

Tho eontonporary toehnical concopt of ‘eanpuot! 4o that
o2 on ‘Daducationnl Campuo'or en arcs npeont mpooifieally‘
for ncadonic purposcs on vhieh 4o eroated tho propor phyoiend
onvironnont in tho Lorn of ﬁuilaingn for otudy and alliod.
cctivition arconz natural lendoonping.

'"Onppuo Planndng' 30 tho procose of dooigning ond
locating ¢ho buildings for above activition £ul£illiing prooont
ond guturo maodo, Dhoisning trith roopoct to loeal plonning
conoidoring comnunity noocdo.

1.2

teurululat, o singlo toachor inotitution 3o tho bogning
of cduecation oystom, Tho Gurubuloo vore tho domoatie sohoolo
vhoso onponuos wore not by tho collection of clno by thoe |
pupilo £ron Goor to door ord fron tho gifis. A ohild hnd to
go to Curubula aftor thrond coronony ot tho ago of oixn, Thoro
oro £fou omamploo lilko Dronncharyn vhare Suru gooo $o tho
otudonto houno,

Cuzululap voro confinod $o uppor thyoo onstes of
Aryon ooeloty, Tho Guruhul was situntod avay from tho oity
1420 ar? vao housed in on ongirommont vhich vas 14onl for the
purpooo of cducétiaa. According to onocliont Curuo horodity oand

onvirnonont both wvore intordopondont and noceoonxry Lor higher
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Tho rogulntiono rosarding tho rolation botvoen thov
toachorn ond the tought voro first conmpiled in !Brohon
Su¢ra' vhiech dntoo bael to 500 1.0,

Fron hio Guru tho otudont paoood st abodt tho ago of
ointoon ond thon joinod ono of tho great Univorsitics thot
voro glery of anciont Indin. Some of thooo Univercitioo aro
I'nlonda, Takoha Bilo, Ajontha, Banoyao, Vikranoila, Ennchi,
Odantapuri ond Vallobhi (oce plate lo.l). Some of thooo
auro conoidorod horc undors

Canpus planning for oducationnl institutions in
Indic 40 ot lenot ao o0ld ao Sth contury A.D., vhon Relanda
'*Viphve Vidyalayn' vas founded. Studonte from Apia came hero
for loorning. Somo Univorsition wvore famoas for opoeclalicod

knouleodgo givon for ouamplo Ujjnin for Astronony.

Breovotod 4in 191516 by Gonoral Cunninghasn, Archelogienl
Burvoy of Indin.

Iocotions
It von loeated 40 nilos South Voot of PATHNA in BIBAR
(7 niloo £rom Eojanrihn).
Hononotory at Holando voao dullt by Rupar Gupta I
(450 A.D.)§ According to somo histeriono it io Chondra Gupto ¥I

S, ‘Ancdont Indin' Culturo ond uhonahtgxpago 6l

1¢ Ly Dhogd
?ho Indion Publication, Anbala Cantt, 11963§ .
6.' Dihar Shvourh tho Agoo® page 293, R.R. Divnker
Oriont Longonno Publication.
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1,0 Dovarcio (500 A.D.). 1net hond of [Inlanda Univorocity
oo 84labhndro, Tovardo tho omnd of 12¢%h contury aloanda yno
dootreyod by Lakhtior Ehiljd,

s

Sho 03to of Lol ndn neacwroo L ntlo n m110.6

Finin
partsvof tho enpmpuo voro

o) Group of Stupao

b) Tonplo of Shrino

@) Rootdoncoo for lonko

4) Voriouo Collegen

o) liootolo for ctudento

£) Opon opacon

Tho whalo-outabliohmont vas porroundod by briaﬁ vnll
vhich oncloooo thoe entiro anﬁpua from out sido. Ono gato
opong in $o tho gront collogo from wbich other collipop oxo

coparatod.

Asadordas :
Duration o2 the eouwrco uao 12 yooro, I8 hod 210,000
ptudonto ond 1510 toaochorrn, Undvoroity bad 300 buildingo, 8
big ballo ond 300 olooo roomo in Sansghorapa which wac tho ooin
budlding.! Bvory doy 200 looturoo voro given 4n thic building.
Thio covorod otudioo of Vodeon, Loglo, Mranmor, Philooophy,
Hodicine, Invu, Actronony and Tochnologys Thoroe vao no casd

7. 'Tho Story of Civiligzation' Qur Orientnl Horitapo, pogo 557«56
Vol.2 ¥ill Durant
Simon and Sohustor, Ilov York (1954).
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rootriction,ovon Indion ond foroignoro mixed togothor, I
vas o posidontial Und orocity. Admiopion woo vory otrices.
Btudonto voro omminod on tho gatop only 2-3 out of 10 could
got admioction in Univorolty.

Sonmuo Rlopndnzs
| Tho oneavations show that tho oity had a planned layout
vith vouo of nopaotorion, Hootolo loaving o wido opaco in bote
voon. Dovclopment woe lincar (poe plato [lo.2).

I¢ had 8 loctuxre haliﬁ in tho middle of Sanghron, Ito
obaorvatésiaag patd 'Yuan Chtansg', voro loot in tho vapouro of
sho morniig and tho uppoyr rooms of tovero above tho clouvd.

AccorﬁingAto Tiboton occounts Malande voo equippod
uvith o hugo library inm threo tall buildings. Thio vap knowun
ao Dhornazonjo (Ilhrt of Piety). Throo buildingo vero nomed
oo Rotnndaghi (oeca of Jowols) uhich van nine storicd in
hoight. Sccond one callod 'Ratna Sasara' (ocoan of jownls)
ond third 'Ratna Rojnt or ‘Insno-Donjoka' (Jouwold mﬁorna&).a
fho floving otrcem near Dy addod to ¢ho beauty of compuo and
kopt it oocol.

dtudonsn Rooidencons

It vao o rosidonticl Univoroity and studonta voro
civon £roo tution, boardins and lodging. Thoro wore six
icmonoe blocko of hootelo, 4 storicd high (oeo ploto 10.3).

8. 'Anolont Indic'Culturo and thoush$, pogoe 6l.
. ann Bhﬂgi
Tho Indion Pubdblication, Ambale Contt, (1965).



The monmstries or Viharas weres placed adjscent to each other
1.9. linear developuent, The plan of individual vihar as is
nearly identical in the structures sxoavated and consists of
many small cells grouped arround the fhur sides of an open
court yaxd, All rooms opsn out tc a eourt yard which is
aon#totcd t0 the movensnt ohannel (paths), through a very
szall door way., These pathe connected differsnt monastries,
It vas constructed with thick walls of drioks and

stones, The outside of it was not plastered: while stone
walls were well polished,

The financer of this University wers Ouptas, Harsa,
Pala and King of SBumatra, It vas @ landegrant University
and had 200 willages given us gifts for its running expenses.

Ut

Banks and vells were the usual sources of water supply
As the soil of Balanda was soft and water table sufficlently
high tanks and wells could sasily be dug out. Every morning
student had to bathe in swimming pool that belongsd to the
Univeraity.

Open drains constructed of dricks wers also used as
sever lines, Theoe draine were pierced through solid walls
and the waste was discharged out sids the monastery, in the

9

L]

contral oourt yard. The kitohens wers located in the central

o v )

9. 'Anoient India', History and Culture, page 144
. B. 0. khale
Asia Publication house Bomday, (1959).
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sowrt yoord 0o that food could bo onnily sorved. Tho woll
vao alco plooed olooo Dy, gomorally im tho nopth voot cornor
of tho conaotory.

folanda vao burnod to ground in 1197 A.D. ang ito ponko
voro claughtorod by Dolhtiar MhAlji.

1.4, Zohobne03in (Zoxilo)s

7¢h to 324 Contury B.C,
Eneavatod by John Ilarchall, Dircotor gonoral of

Arghaoolocy in Indin 1863 to T73.

Zecption:
It 40 locatod 20 nilos Forth veot of Hodorn Ravalpindi
(Pokistan). |
In thoe ozesvation, %o oitioo havo deon diccovorod
on tho sidoo of a broad pain otrect, Tho £irot ¢i%y 4o known
oo 'Dhireliound! avd tho socond oe 'Sirkap', Arrion dooceribo

it oo 'A lorge and prooporeun oity'.

Takohs 8ila oufforod eonotantly Lrom poXitical
uphonvalo. In 6¢h econtury B.C. tho *Brohnlt soript wac
ochonzod to 'Bhnrosti! by Earoiannnlo

Asndonias
Tokohaw-8ila wvao kanovn to all Acia ap tho londing ooot
of Hindu UebBlors, It wvao ronounced Loy ito modienl sechool,

10. 'Anciont India' Culturo and thougﬁ%i p%g Zo
Tho Indion Publicotion, Ambala Comtt, (1965).
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Tho Jalntako pofors to oo many ao 500 otudonto inoluding 100
pranaonll vho uned to study various oudjcoto ot Zoakohn Sila.
Poaching vao mainly in tho kondo of Brohoino, Sinty Eight aiffe
oront orto vero ¢ousht.

Qcaghora nceopted 0% 1caot 20 otudonto at & tino <o
guido thom, Tho otevdont paid Loco of tho cornaoneonont of
tho courno or ot tho onf. Tho 2006 vOre 500 ox 1000 Knhapanap
accordingl to tho finanoiol pooitdonm,i?
hio soxvicoo o tonchors for tho day and had ¢o loarn in

Tho poor bad <o givo

nigate Thoy woro eollod oe 'Dhamnontce Vopika'® as agoinnt thooo
fco poyors 'Acariyabhnaudayaka’¢15 Froo oduention for fov poor
otudents by opono charitablo communisy vao nleo providod,

It had no groat hallo or lecturo roomo, [Jo cnnpun an@
no laid dowm conditions of adoinoion. IU vao Univeroity only
in the penso of dbeing n voat of advonsod loarning: Rofoeroncoo
ouggent that toachoro houses vere wood ao o sont of loasning.
Tho archnoologioto havo not found ony oito vhioch ocould bho tho

11. 'Tho otory of Borly lndian Oiviliaaeigug 9356 57, 60
¥ kb on
Oriontal Longoano Dombay (1964 ). )

12, 'Angciont Indic?! Biotory and Culturs, page

_ B.G. Golhnlo
Acic Publication Houco (1959).

13. ‘'Pro-Buddhiot Indin' pago 500

ReBe ohta
Eranien Proco, Dombay (1939).



w1l

oaspus of this ancient seat of lesarning, This also confirms
that only teachsrs residences vers used as places of learning,
Day soholars vere also ytrmittod.' Prince Junha of Benaras
had an independent houss for himself from which he attended
the célltgu.l’ Married men also had thelir own houses,

Planning of monasteries was simple, a central ocourt
yasrd with ¢ells sorrounding, (Ses plate ¥o.5). The walls
onnstructed vere of *Diaper Pibblo'ls type 1.¢, wall consiated
of enbdadding peddles in n sass of oud mortor, ZThe reinforos-
ment of the valls wvas dons by insertion at regular intervals
of imrsgular blocks of Stone,

The mechanisn of planning the various departments and
integrating them in to & coohesive and continuous pattern in
Punjad Univereity Campue, Iahors is snalogous to the plan of
sncient Takeha=5ils.** (8ee plate Ho.4),

The tirst c¢ity known as 'Bhir Mound® had Arregular,

crooked main street and narrow lanss, The second city

'8irkap’ had a fine main street 20' wide running NortheSouth

vith narrow randuls

A

14, Punaub Univwraity cuupa.t Lahors, paga 156

xiodis
Ekistics Vol.15+16 September (1963).

15, 'Indian Arohiteoturs' Buddhist and Hindu Period, pege 155
Sth sdition, Percy Brown,
Taraporval tone and Co.Pvt. Ltd., Eoubuy (1965 ),

16, 'The VWonder that vas India' page 16465,
A.L. Bashans
S81dgwick and Jaokson, London (1964).

ronning yorptnﬂigniar to 4% at Tegular




PLATE Xo. 4

-4 L]
—r
[J_ ...JI—T i l "'I

|
i | l ROAD  PATTERN' ., Tax|LA
M MONASTERIES ” ; .
< FIg - A L... _—— ] ~ e
" 0 50
| i | J
LAKE
ACADEMIC
\ ADM BLOCK
HOSTELS " HOSTELS
r
PLAY AREA
Fla.13 PUNJAB UNIVERS(TY. LAHORE . TAX]LA
Fi‘ .B '.p’,‘rl-i ‘I‘\ U’;-:V-‘ Ty, C
FRISTICS 0 U prs, Lueere B - 10f

LN a



wlle

intervals. (See plate No.4 FPig.A). It wae a well planned
city. : '

Water distribution was from canal and was controlled.
Roads vers planted with trees, Anyone found damaging the
road or obstructing the traffic flow was fined.

The first of the Bactrian invaders to Taksha-sila
was Demetrius Son-inwlow of Antiochus the great (190 B,C.).
The destruction 1s mainly by vhite-Huns(455 A,D, ).

Other than these two famous Universities, sonme reputed
Universities wore as follows., Unfortunately sufficient
information is not available about their Canpuses,

a) Eanghi: Mi4 7th century A.D,

Now known ag conjce Varam in ehingalqyut Distt. Nadras,

It ves a Pallava Capital in South India. Toaching of
Buddhint seriptures was & special fsature of EKanohi. Kautilya
is Bnid to have spent his educational career hore, Hiuen-Tsang
described that at least 1000 prieet lived in 100 3‘“8h8¥3ﬂﬂlwlv
It had eight buildings for 1earn;nsc The oity was famous for
its Architects, Narsimha Verman son of Mahendra Varman I of
Ballava dynesty was the Arohitect of Kailashnath Shrine at
Kanochi and shore temple at Mahabalipuram,

17, ‘Ancient'Itidia’ Culture and thaught, 5?%0 gga
The Indian Publication, Ambals Cantt., (1965).
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intorvalo. (Soc plato No.4 Fig.A)s It vao o voll planned
citye. ’
Vator diotribution was Lyon connl and o controlled.
Rondo wore plantod wvith ¢roco, Anyono found dancging Sho
road or obstructing tho troffic £lov vao Linod.

Tho firet of tho Baetrion invadors to Takcho-olldo
uno Donotriun Son-inelov of Antiochun tho groat (190 B,C. ).

?he dootruction 40 nainly by vhito=Bunn(455 A.D. ).

Othor than thesc twe fanous Univoroitios, oomo roputod
Univoroition woro oo follovo. Upnfortunatoly oufficiont
infornation 45 not availablo about thoir Canpuooes.

0) Konehis 44 TSh contury 4,D,

fov known ap eonjoo Voran 4n chtnanlaguﬁ Diott. [ndrao.

It vao & Pallave Copitol in South Indin, Toaching of
Buddhist soripturcs wvao o opocisl fonturo of Ronchi. Ioutilyo
io onid to have spent hic oducational corcor haro. Hiuon=3cong
oooribod that at loaot 1000 pricot livod in 100 Sanghnranno, !
It had oight buildingo for 1earn;ng; The eity wao Lonouo for
ito Architocto, Inroinhn Vormon con of liahondra Voarnman I of
Bollavo dynooty wan tho Arohiteet of Koillashnath Shrine ot
Ronohd and ohorc tomplo ot Fahabalipuran,

17, ’Anoiont'tﬁdia' Cul¢urc and thaught, %?%0 ggagﬁ
The Indion Publication, Ambala Cantt, (1965),
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b) Yallabhit |

It vas a capital of the Maitrika Eing 4n Kathiawar
during 475 A.D. to 775 A.D, Originally it ves a commercial
contre and later developed in to a place for learning under
the patronage of royal family. Ite reputation surpassed |
even Varanasi and Nalanda,

Hinsyanieca wvas the special subject of this University.
It is sald that Sthiramnti and Gunmati of Nalanda fame joined
‘thie institution, -

c) Yikrema Silas

Xing Dharmapala laid the foundation stone of this
University in 8th century A.D.

It is located in Bhagalpur Distriot Bihar.

This survived as a great University for § centuries,
It @sa,u campup aurrﬁundad with.utcna walls with 6 gates
leading to 6vai2far§ht collegen, There were 1ll4 teachera
having specialization in different subjeots. 3000 students
weres residing on dampua.la‘ Adﬁisaioﬁ vas strict. A ksarned
professor was inoharge of each gate who gave admission to
etudents, Their names a8 mentioned by Dr. R,N, Mukerji are:

1) Batnakara Eirti East Gate
2) Viglsvara Kirti ¥est Gate
3) Baropa North Gate

18. 'Cities of Ancient India‘' page 76
B.N, Puri
Meenakshi Prakashan, (1966).
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4) Prajanakeranati South Oate
5) Ratna Vajra of Kashmir Central Gate
6) Jnanaarimitra of Gada Second Gate

It had more foreign students then Halanda., HNalanda
and Vikrama Sila were managed by a joint doard with Dharma
Pala as patron,

It wag destroyed by Bhaktiyar Khiljd,

4) Sanekrit Collesxe at Salogti, District Bijapurs
" Middle of 10th eentury A.D,
Founded dy a minister of Krishna Raja II ruler of
Rashtrakuta Dynasty in Bijapur District. )
It had students hostols and a well planned campus,
Local inhabitante used to contribute for the upkeep of the
college. A desiradle sum on the ocoasion of every marriage

and thread ceremony was given to the colloge.

‘uth Q‘ﬂtﬂry As Do)

Looation South Arcot Distriot of Madras
Site 300 Acres

Envollment 340 studente,

Xumbey

The Speciality of this University wuslghat seats wore

reserved for different subjects as follows,

18, 'The story of Early Indian Oivilimation', page 187
. @,E, Sen
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75 seats for study of Rig-Veda
95 seats for study of Yajur Veda
20 seats for study of Up-nishads
35 eeats for study of Grammer

35 seats for study of Mimansa

10 seats for study of Vedanta

Teachers received their food plus annunl gift of gold.
Teacher of Vedants roceived more than other., It was a land

grant University.

Hadaxrsaha: Inetitution of higher learning.

These were essentially schools of Theology with auxiliary
linguistic studies and financed dy the states with their strong
hold,

Muslims being orthodox, the aim of adﬁcatioh vas to
atabilize the religion., The out come was fit for the ponts
of Quaszis, Muftis and‘other administrators, By middle of
13th century the science and culture of Islamic world was
brought %0 India and Delhl became the greatest centre of
Muelim lesrning. Iltumish of Delhi was the first to estadblish
Nadarssh at Delhi naning 'Madarsa-s-Muizzitld

Teaching was not confined to religion in the latter
days. In the Madarsah of Delhi, founded by Eumayun, mathematics

19. 'Glimpses of Medival Indian Culture' page 71
| Yusuf Husain
Asian Publishing House {1962).
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astronomy and geography were taught. Akbdar added important
subjeots as arithnetic, mensuration, gsometry, sccountancy,
public adminstration and agriculture, Ociencs was much
advanced, Mir Fathullah Shirazi had invented a gun whose
parts could be separated vhile marching.

Akramuddin Ehan (Auranssd period) of Oujrat built a
Madresah at Ahmedsbad at an sxpense of Rupess One lac and
tventy four thousand, village of Sabllah was given for ite
running expenses, Htipend of Re,2,00 per 4ay was given to
desriving students,?® There vere constant and intinate
contdots beiwesn teacher and studenta, ‘Teacher was totally
responsible for the academic oareer of student, |

Each sent oz‘highnr'lanrniag'wuu‘npaaxnliuca.iu one

partioular bdranch, for emanpls Delhi school of Shah Watiullah
spsoialised in the Traditions (Hadis), the Parangimathli soho
of luoknow spscislired in Jurisprudence (Pigh) and the Sialkof

sochool specislised in the grammer,

One wvho had & good knowledge in logio and philosophy
vas svarded the degree of 'Fasil', one who speoialized in
Theology vas awarded s degree of 'Alim' and degres of Qubil’
for specialisation in 1ittraturug21 A regular osremony calle
'Rasmeiedastrabandi’ was held when these degrecs wers avarded

to eligible ntudents, There wers apsoial Madarsah for ladies

20,21, *Glimpses of Medival Indian Culture' page 87 and 92
’ . Yuasuf Busain
Asia Pudlishing Houme, (1362),
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Sono of tho farous [Indarcshs are ag follownos

o) Ms (1398 A.D.)

A groat contre of oduoation under tho rule . - of
Sulton Ibrahinm Shoh (1402 to 36). It recoivod tho titlo
of 'Shirngei-Hind' 1.0. Eing of Univorpity Toun,

fho Hodorosh of 'Bibi-Rajo-Bogom' wap tho moot fanoun
inotitution of Jounpur. Thoology, hiotory and phidlooophy wore

cain oudjeetso of loearning.
d) Bidars Poundod in (1472 A.D.)
fahrmd Ga&an, tho Hinstor of mﬁhamaa Shah 111, a po#eian
peholar, hato ootabliched thie inotitution and had o duilding
oinilar to hio ovn training inotitution in Persio.
Planningza
It had locturo hallo, library, nooguo roong for toachorn
and otudonto orround a roctangulor opon opaco. Building vao
throo storiod in hoight nnd menourcd 205'xl80' Hnulans Abdur
Rohoon Jand vae the Principal in tho rogime of Mohmud Gavon,.

o) Iandny (1436-1450)
Anciont copital of Hindu ot Dhar vao phifted to MHandu
in 15th coatury dy Churi dynaoty.
Poecing to Jomo=ilaojid thero 1o o largo complox knovn ao
the Achrogi«lahnl (paloeco of gold mohur) i tho rogino of

232. 'Infion Architocturc® Iolamic Poriod, page 70
Porey Browvn
Taroportal and Sonp, Bonmbay,
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Hahmud (1436-69), each side of which is 3203325 It oonsists
of three dietinot etruotures, The first of tha?o duildings
vas a Madareah, one storey structurs with halla and comparte
zents arranged arround a large rectangular court yeard with
a eircular tower at esch corner, College rooms had a roof
of Pyramidal Vaulteo and a covered corridor im front,

In 1450 this structure was conwerted to imperisl

Rausoleun, |

1.7 Buropian Universities in the Papt:

First two centres of learning in Burope to-taﬁe the
‘ahape of Universities were both in Italsa4 at Salofno and
- Bolwgna, Former was established in the middle of Oth centmry
and was a school of medioine, Lattér ¥as a school of oivil
and cannon laﬂ‘and'waa opened in the ysar 1158 A.D. Third
University came up about 1150 to 70 A.D. at Paris and was
famous for ite teachings at Philosophy and Theology. These
Universities wers under the control of Church and Chancellor
vas a oathedral Officer appointed by Bishop.

In the middle of 15th century the University college ;as
'atarted at Oxford, Aim was to gtvé highey education to whom
existing Univerasities were Linaccessible, Initially it gave

23, ‘Indian Architecture' lIslamioc Period page 62
Percy Brown
Taraporval and Sons, Bombay.
24, ‘Encyclopaedia Britanica' page 862
Vol.21, Published by ¥illiam Bantox (1962),
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reslidentirl accomodation to teachers only but later on in
14th contury etudents and staff lived together and tution '
was given‘insido the college, Buildings were small and |
puch space was not nceded, |

Botécan 1500 to 1515 A.D. colleges were constructed
having rooms for lecturers, library and common rooms for
students, A® late as 1564~67 a big hostel for about 70
students wap built at 2avia.2s

Sonoluding Remarkss
From tho atudy of these University Centres, it is

clear that Universities in ancient periods were much advanced
in Csmpus planning psrticularly Falanda Visva Vidyalaya.
Though land was easily and economlically availabla its
plapning was compact. navélopment was in linear direction
with vertical buildings, even though mechanioal vertical
compunication facilities such as lifte were not avallable,
Emphaaigfwao aloc given on services and facilities
for students, Hostels were provided, Roads were straight
and not too wide, Maxium traffic was that of padastrians,
Few references of horee traffic and Chariots are available,
such a® *Yuan Chwang'! came with his white horse from China
and stayed at Nalanda for S yers. Road pattern wae linear,
Ganeraliy buildings were 4 storled, conetfuuted.vith bricks
and etones, Water supply for drinking vaterrand sewage,_

25, University Campue mmxxngzcanooptg anasgzgnamas
School of Planning and Archttecture: ﬁan Delhi, (1964).
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disposal vere also considered in campus designing.

Dur to high discipline, striot punishments and
close ;onttctsvbetween students and teachers, the overall
environment On oampue was wvery good for educational purpose,
Campus was & community of acholars living and working, toe
gather vhich we are now Irying to achieve in our new

campuses,



' As the Kernal of the Cooonut is in the

.- whole coconut so the University is in
the Bociety and in the numercus
activities of our life!

R. Tagore

*The ain of University Education
ehould be to turn out true servant
of the people who will live and
die for thi country!

Gandhijd

Harijan, Augunt 25,1946
{The sducation quarterly,April'7l
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fho Dritich otortod Univoroitdeo dm Indic from 1857,
Tho £irot proposal for founding o Univorscity in India woo mmdo
by tho Ceuncil of Bducation in Bongnl in tho yoor 1845 dut
1% vap not cecoptod by Boord of Dircotoro of tho Enot India
Conpony. Tho £irot throo Univoroitico otartod verel

a) Univoroity of Colouttn, oundod oa 24th Januory, 1857.
b) Univoroity of DBombay, Foundod on 18th July, 1857.
o) Univoreity of ladras, Foundod on 15th Bopt. 1057.

2ochuienl collicroo voro oponod at Poonn, Gindi (lladrao)y
Reorkoo and Benzal Ingincoring Collogo, Caloutio.

fihin objoctive of Univorsitioo wno to provide hknoulodgo
in Dnplioch and Philocophy vhich would holp thom in ruling.
Gandhi hné 0214 4in hio GEOGﬁhae

'I ooy, vithout foar of ny figuro boins shallonpoed,
ouccooofully that today Indlc im foro 1111tora€o Shan 4% wao
hunderod yours cgo, beocaunso Dritich asdniniotratore vhon thoy
cace to India, inotoad of toking hold of thingo oo thoy woro,

1. 'Univoroity Hond Dook' India and Coylono, paso 24 4
lntor Univorolty Board of India and Coylome Publiecation.

2. 'Cducoationnl Plonning ord Hptional Intogt&tion.tggac
+ Ronpnthon
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bocon to oot thoo out'.
Tho out yu¢ of Univorsition vno paimly that of olovko

oné not crontivo typo of individunldo,

Dogorco indopondanco thoro voro only 20 Uaivoroitioo
in Indin, Aftor indopondonco t¢ho munbor of Univoroitioan
incréaooa ropidly and ot procont ve havo 86 Univorsitioo
{includinp Acrioculturo Univoroitico cnd inctitutoo doomed ao
Univoroition). Soo Sho groph on plnto Ho,.6, This ineronso
in numbor 40 duo tos

o) Urco ¢o have hishor oducation
b) Docoopity of tho Country

¢) %o broak oxioting ovor orovdod Univoroitioo,
into omallor Univornitioco.

&) Politicol Prooourc
o) Populntion inerecnse,

In 1956 Univoroity Granto Conmiosion wao eot up by on
act of Iariicoont. %hic oo on foportont otop tokon to
Govolopo facilitios for highor loarning ond roooorch.

Incronoo in otudonto onrolmonts
In 1947 the onrolmont nunber was § 1&00»3 At tho
bogining of 2nd £ivo yoor plan, tho nunbor wao 7,12,697,

9. Piouwron Lron infornotion puppiiod by U.0.C. 0£24c0, llov Dolhi
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During thiré plon thoro vasc cn addition of 4 loso of otudond
in Univeroitioo, ond todoy 4t 1o ovor 350 1nco (In 197071
gicuro woo 50,01,292 otudonto)e. Grouth rﬁtc of highor
odueation Aupins iaot 4 yoaro vao abous 13/ vhore 0o annunl
crouth rato 40 only 4/,

2.9 Obio 00 0 ‘ tion

Univoroity i0 o cooiety foundod for tho cdvancomond
of loarning, co 1% 10 conotontly ohkanging. én hnevlodgo
ezponio, nunbor of doportnonts ond thair Dinos also 1neronso.
Ito vork Lo novor cooplotod, 00 overy building on conpuo chould
bo dooicnod with thio conoddoration,. In hio convocotion nddroos
to tho Unive oity of Allohabad 4r 1947, Javnhnrlol lohru l
{Pirot Prino liniotor of Indin) dofined Univorsity objoetivoo

ﬁhﬁﬁdt

‘A Univorolty otondo for hurmnicon, for toloranco,
for rcaoon, for procroos, for tho ofivonturc of idono ond
£or ¢ho cooreh of teuth. It otondel for tho onvnrd ngic& of
hvonn ¥aco tovardo ovon hichor objoetivoo,  I£ €ho Univeroitico
diogharso thoir duty, thom it io voll for tho nation and
the pooplo »*
Tho Univoroity 40 o plneo for oxchango of ideno and

chapins of out looks and excativo rocooarch, Tho vory objootivor

4o ‘'lndorn Univoroity', poco 20,
' - ﬂp Ee. lioo
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of cfucntion have undorgono o seguonco of onpansion aot

o) Béuention vithout buildingo in natural onvironmont,

b) Fdueation vithin chodo or tooporary oheltoro ouch
o8 Achranac,

o) Biueation vithin buildinro,
d) Dducntion uithin o propor onvironmens.

The c¢nngo 4in the eduoational pattornc yoocultod in
chansos in onmpuo planning and 4o Shroo déimonoiono,

Arghitcotural Iantorprotation of tho meonning of Univornity
and compuos

300 platoo punbor 7 and B,

Hotr £ar our Univoroitios aro suecospful in aghioving
tho above goslo 1o inportant ? Infornation Lron Vicew
Chancelloro®ohous that the prodlom of our Univorsitioo ic
vory complicated. Until and unlooo Univoroity io ioprovod
cbnplctaly it connot catiely ﬁhmro function, 40 & roguld
of ovor crovding, non-avoilabdility of teaohing stoff un~
euployaont thore {0 o fruntation ncong the studonto.

To ontiofy the objeeotivos ond yodueo ovor orouvding,
noy eanpusos aro osconticl vith proper onvironnont. Tho

poeloty ot bo ablo %o nointain thooe compuoces. In oup
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sountey ccononie lovel 10 lov and that io vhy in cony
pooidontial eonpuces otudonto cochk oxomption fron canpuo .
rooidoneo, ZFuic wvootoo thoir tino anq choxgy whiéh gould
bo bottor utilicod for learning ond roocnrch vorko. Tho

problons arot

o) In adoguato £innneo

b) Political intorferoncoo

¢) Organicationnl aofeeﬁm'

d) Uncoploynont ond fruotration among studento.

A Univoroity can not fulfil ito objeotivoo by
ooat&nning $o rooain 0o o otatie organication. It chould
bo o dympic ond progroseive Institution snd roapidly
ohanginge. Roooureco availablo arc net ndoguato ond lﬁrger
out loy 4o necied for thioc purpone., Total oxpandituro
on ofuscation is obout J poroent of Croso lationnl Product.
Tho *ROTHARZIY Connionion nn%o&»a -

¥Tho obooluto dnaunﬁ~pcr eapito opont by ue on
cducation 16 about 1/100 of ¢hat opont by countries liko
U.0.Apdnpan and U.S.S;na Thovo Countrioo oro oponding '
noro thaoa 6 ﬁeraont of Crooo [ntional Product on odueation.

7. 'Probloro of our Univoroities', pogo 24
EoBe Dattn
Tho Dducntion Quartorly, Qctodor 1971,



io% Pive Yonr Plan ‘ ase 14 ororon
2ml FPivo Yoor Plon sse 48 eororos
92 Iivo Yoor Plan e 87 eroron

4th Pivo Yoar Plom {(1969-T1 Pigo.) ;.. 183,52 crorosn

Thic arount 4o diotridbutod aot

Contral Stutd Union Zorritory Total

103.99 76,06 F47 183.52 ororon

Duo to ohortoge of conoy, Univoroidy con not initialldy
dovolopo canpun ao por roguircmonto, bud havo €0 plon in
difforont phaooo, Fho land io tho nain prodblom Lor ony nov
ootoblichnent of University. In urban orcag, ouch largo
orcan of lond are oithor not avoiloblo or lond coont 1o
$00 highy thup oronting a problen for o rosidontinl eanpun.

Fron lecation point of viou compuooc ean bo 4ividod
an Lollovos
o) Urbon Canpusoo
b) Sub-urban Canpuooo
o) Hurol or Country oido Conpugons



T

o) Urhan_CGonpwnons

(4) Tochnical ennpucoo 4n urbon areno provido bottor
roccarch foeilitico for otudonto and indupirico, OGtudonto
can uoo eity Lociliitico cuch oo maphkoto, pieturo hallo,
choppldny; contros 0%Uce Giﬁiaeﬁa ean 0loo utilico Univoroity
200iliticc. Ehic rpoculio 4n o oompact campuo, anncporﬁaé
tdon aoot 40 lenot-buf 4% nddo moro burdon on oxiotiag
city corvicos, Conpuo gay bo on thoe outohkirt of o 6ity
0 oy bo oo o vodne 4a tho heort of oity loadiag to ouﬁ
01ac® (000 plnte 10.9, Piged)e

{(24) Campus oo a wodgo in tho honrt of o oity:

Thic 40 idoal for tho Qooign of o mov eity ond
Univoroity. It hoo oomo advoatagoo ovoer othor Gypos oo
follovos |

Canpuo 4o dooignod in Ohroo sonoCefiret gono of
ropidoncon noar tho eity aontee (coo plato 9 Pig.0), and
dovoleopront io rmitictorod and compatt. DBo rooidoncon
got {ho ndvantopoo of eiSy contro and thoro 1o no noooovity
of providing coporote faoilitioo.

Zho soceconk ooro vio tho educntionnd sonc have loooo
grouping ond 0lighily hordiscatol nprﬁaa 0ne plomning. o
tho oeadonie buildingo oxo coparcted fron eity dioturbancon
1iko noioo and Sroffic bacordo., Aloo A0 hao eaoy becono
to tho eity.

Yho third cono 40 of Liold netivitioo and oo 1o

8. 'Tho Univoroity im tho OiCy' papo
Arghitoctural L. Vief!'J\‘l&'. 19649
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placod avay €ron tho eity contro

$ho min probdlen 4o of troffie coparotion partiouw-
lorly 4n 24ro¢ cono, Tho othor dvav back 1o that of 1ittlo
chanco for Lutivro grovih.

b) Submurhon Groppns o

fho eanpuo o outoido tho oity boundry, gomorally
S ¢o 7 nilos auny fron eity-co it chould bo 0 00lY ouffie
oiont cappuo, I% cannot havo hhb afdvantoron of oity
fneilitioo and oorivoo. Shuo dovelopoent coot for thio
typo 40 much highor Chon urbon campuo, ain advontace 4o
thot cugficilont land io availoble for eaopuo and no
dioturbonco of eity troffic. Thoso canpuoes oro genornlly
planncd vith horiconisl oproad out buildingo ond coonomioc
‘woo of lond 40 nob conoidorod vhich 10 mia diondvaniegoe
of thio typo (Boo plato 9, Pigeb). '

¢) Ruxal_Gonpuns

Conpun 4o locatod im rurnl arocann., %hio hno nadn
advantoroe of avuil@biliﬁy of land, %hio 10 puitoblo for
HAnriouliurol Univoroitico whoro o vool oxpanco ic noodod
for £ozno ond oxmporimcntal fioldos 8o thaoo Uhivorm;ﬁﬁoai
orc bottor located in Iural orono. Dﬁoaﬂvunxaaqo ares tho
coot of dovolopmeont end conotruotionnol cooto oro nOro,
*ranoportotion coot aloo inercnooO. |
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Canpuo my de olnpoificd oot i
1) Ho—ogoroouo $ypo
2) Dotororonout Lypo

L. Homgrionoowp RYpay . ‘ ' y

Thoro 410 homogohity or uniformity in tho land ugo,
in dooisning ond grouping of difforont builainan. Shey
havo oono cocmon dononinators ouch oo gonlo, proportion,

catericlo, ocurfoco finiching and toxturc and foncotrotion,
2. [otororongono $ypo3l

A typo of compuc i vhich thoro 40 no uniformity
in lond uwoe (niked lond usc), 4n douigning nnd grouping
© of buildinge. Bach duilding hapo 110 ovn individunlity.

Thoro may or oy net be como commou- domoniantors oo in

honogonoous Syple

Ditforont fagtoro affoeting eanpuo fornn arcs
o) Laturo of oito
B) Cliratoe
g) fntorialo and tochuology
d) Punotionnl roguiromonto
o) Dducntionnl oino and objootivon
£) Pimanco ovoiloblo
G) Dooignoro philonophy ana'alion%:n oopirations.
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@iven bolov aro oono difforent plonning concopto.

o) Linony Gonecopt

b) llolcoular or concontric oonc conecpd
o) fultiplo uanlt concophe

d) GCootor concept

o) Zinoow Goncopts

Iﬁ thio fypo rooldeontinl and neadonic arcono yun
porallol ¢o rond in a lincar diroction. Lolouro arono
oro dsotributod ot oomo pointo., Continuily of otrenﬁﬁreo
10 oopily occhiovod horo, It 40 quito o conprot ennpuss
Dut duo to lincor dovolopmon$, valking dictanco 10 ineronnod.
Horcoveoy canpus beconoo nmonotonouo and loooo ito ohorn.
(S2e plato 10 Fip.a).

b) [elogulnr ox Concontris Zonol

Horo tho throo main aotivitioo of canpus fbrn.tﬁvéo
gonoo and thooo conos aro oonoontric. At o $imo vo oan
dovolopo ono nono, Innor ponc OF nuclous 10 gonorolly
Oporto arca or acadonio, cocord zono loarning or oporto
ond third cono for rooidontinl noodo. Thio typo of dovoe
lopnont soquirog rcoro land, olop circulntion Opase roquirod
10 coro thon othor ¢ypoo. 8o ovornll eoot of dovolopoont
inezonoon. Propor oriontotion for duildingo conmot bo
achiovod (Sco ploto [o.l0, Pig.d).
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o) [ultimo Tnds Conaomth

$ho eoopuro hao numbor of 00%f cufficiont unito oaeh
conpriodng dcorning, 1iving ond lolcuro aetivition. Fhoco
unito aro ropentods Puturo ozpancion 4o osny, Coroovor
conpus ean Bo Cooisnod in a eompnet O%ylo. (Boo plato Nol.ld
Pireo).
a) Boator_Copgopts

loro tho learning living ond loipure oront fornm
difforcnt cootors. Gonorally acadonie soctor ioc in botwoon
tho othor tvo. Sono of the &1Baévantugco ores

{1) Read pottorn io griﬂ&kon and not intorosting.
(i1) 1Im onoh Coctor o provicion for futurc ozpancion

i0 ocpsontial so noro opon opacod have %o bo lofe
out in the ¢aopuss _

$hioc rooulto 4m o oprood out campun. (Seoc plato lo.ll Fig.d).

ZTho. chongon in aondonic gattﬁrn aro roflootod 4in
phyofeal plonning, In nov Univoroition, the oyotom of
difforont dopartnonts ond ¢holir coparato buildingo d6
roplocod by 'Schools of Btudico’s (In I.1.%., Hanpur thio
cyoten 40 cdopted). Shio b#eaning'up of dopartoonto hao o
conoidorablo influonco os plonning, thoro io no nood %o
duplicoto fomilitioa, It civoo a nov zoletionchip and o

1

pov diroction to campuo planning.
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In nov Univoroition noro omphnoio 4o givon on
pudiovioml oddo in tcochinge 86 vo vill havo Uo conoidor
tho inotallotion of oloco edrcult T.V., computoro ond
commundeation oyotono,

Dvory yoor onvolnont rumbor in Univoroitios 4o
ineronodng ropidly. %ho imorcaco 4o about 13 poroont
por yeor and vo havo to provido o cont for thone. DBrioting
Univoroitioo oxo over orovded and not obdlo o onpond
- furthor o occomolnto thio incronscod numbeys 50 now
Univoroitios axe cooping upe. 4 ponol of Aolon Inptitute of
Dduentionnl Planning hap aleo sugrootod opening of moro
Uadvoroditico to copo vith dmerocoing anrolmnn%.g to puot
carcfully depdzn thooo nov canpusos vhich vill Po 4n
anccordonco vith nev tocehing oyetons, Alpoe problono of
oug onioting canpuoon vine ovbr orovding, inflozidility,
no provicodon foy futuro ozxpannion chould bo considorod ond
avedded oo for oo poooible. Plonning ooneopt of conpuo
chould bo cuch that i¢ vwill tcko enro of all abovo
nontionod points ond aloo give o most ccononically plannod

Sanpule

e - b e i

9., 'Fanol roport? Acion Inoctituto of Ddwentionnl Planning
Prog. i,V [athuyr,Diroctor

Timco of Indin, Bolhi 27¢h Aug. 1972,
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Part 2¢ Study

External services in a campus includes:

a) Ciroulation systems = Ronds, Pedestrain Paths ete,
b) Sewer Lines

o) Storm water droinage

4) Vater supply

¢) Bleotricity and telephone lines

1) Gas supply

Out of all these services the most &npdrtant from
architects point of view is circulation systen and this
40 dealt in detall in this ohapter, Other services are
considered in the next chapter.

3.1 Gironlation Systens)

The campus ciroulation syetem or campus traffic is of
~ three types,

a) Vehicular (pover driven)

b) Pedestrian |

a) Bicycle
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The problem of traffic will vary in mggnitndn
acoording to the campus type, its location in relation to &
eity and the influence of the cociety. In fully resiﬁontial
campus, vehicular traffic is less than pedestrian tratfio'
as compared with non residential campuses. Traffic

distridution depenis on arrangements of land use selection
of site for bulldings,

The Romans were the Pioneers in ssientific road
making. Roads were essential for military action, The
firet road 'Appean Way'® wae laid in 312 B.C, and was
360 miles long. | "

In Infin record of road is mentioned in Rigveda
and the high ways vere called Maha-Patha, Road width
varied with type and use, Traffic consisted of carts,
shariots, elephants etc, Provision of footpaths (Padya
or Paksha) on important roads was a common feanture and
its width was 1/3 rd of a carriage way. Soparate ocarriage
vay® were provided for ezch type of traffic on arterisl
high ways, 7The roads had Parshwa-Khatan or side guttoers,
Nalanda, Taksha-8ila also had planned road patterns, The

roads were straight and nérraw.

Prom the esrliest periods roads had two main

l. 'Road Baginiering’“pagt-S -
Professor Sahani
Sugranthas Technical Publication, Reilway Road, Roorkee,
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functionsi |
a) A means of direct access to buildings
b) A means of physiecal cormunication from place to
place for people and wehiocles, - |

The vee of power driven vehicles has changed road
planning considerably, |

Clespification of Roads:

A strect can be defined aaga ‘A form of layout
eanaisting'of carringe way for vehicles flunked by
pavements for pedeotrians and frontage developument with
direct access to premises for pedeatrians aﬁd occasiona=
11y for vehicles,

Difference haﬁwatu Roads and Streets:

The former relates to ruuteu~wh1¢n are primavrily
used for oarrying traffio and the lattor to those
which are developed with adjoining buildinge and are
primarily used for giving acocess to buildings.

Wade, Telford and MoeAdam are the three men who
introfuced secientific mothode of road making.

Roade are classified here as undert

a) Arterial Road:
Roads serving the country as a whole, or s region

aio

2'The Street in Evolution' Page 6
Ne.P. Allen

Journal of Town Planning Institute - Fed, 1967,
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0of the country and linking up the nain centres of
population or the various regions,

b) Through Roade:

These are roaés oarrying traffic, which has
originated 4in one area of the %town and having its
distination in anothor area.

e) Looal roads:
This includes all other roada in the town except
devolopment roads,

d4) Development Roadwmi

These are roads whose prisayy function is to
provide frontags for the development of the liand,
o) S8i4e wolke or pavementas

That part of highway exclusively reserved for
the use of foot passengers, generally running parsllel

to the carriage way and separated thoerefron.

Fraa.mattrigl point of vﬁew; roade can be
classified as followss |
a) Barth roads
b) Gravel roads and murrum roads

¢) Vater bound Mo-Adam roads
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d) Bituminous roads

e) coment concrete roads

f) Paved roads of briocks, wooden blocks, stone,
metnl sheet, conorste blocks etc,

a) Flexible structures
b) Rigid structures

a) Flexible Sﬁr;etuac:s |
A form of roadl construoction which for the purpose
of design ie essumed to have no tensile strongth. These
roads are built up of layers of granulsar materials. In
upper layer the binding agent is usually bitumen or tar
¥i2 McAdaw roads,
b} Rigid Structures:

A forn of road construction in which tensile
etrength is congidered for the purpose of design vig
ooncrote roads,

Bonds in a campus can be claseified as follows:
a) Major Roadsmi |
Which carry traffic to and from the campus
gata vay, sonnecting points of ortgin and destination
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vithin o ¢onpuo,
b) Hinor Rocde:

Thie includosn bieylo trooks,

fhore 1o o bierarchienl rolationship botwoon
various oepgnento of oirculation syotom an and off tho
canpus dacod on ocalo of motion. Thoe soguence should bo
ao follotnt

Major Community Road
Canmpuo gato woy
Hajor Canpuo Road

Hinor Compue Rood

Dontination Point

Tho road pattorn chould bo in nocordonec vith oite
eontouro and should satiefy tho requiremonts of traffic
flov, Thoro chould bo a conso of arrival and dopariuro,
of moving from one placc to anothayr, It ip this pattern
vhich vill nake tho anntony of tho vhole Govelopmont
oomprohahoiblo to any body moving on canpus, Road
pattorn ohould enable arono ot tho oontre of Univeroity to
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bo hopt oo fron traffice Pour principal typos of rond
patiorn ucced in campuses arc ao followot

o) CGridizon

b) Lincar

¢) Radinl

d) Curvilinoor

n) Grid-iron pattoras
It ip poot commonly usod in campuo doveloepments,
Somo of tho droubaoko in thioc type arol
(1) 4t ookoo valking or driving unplenocont duo to
vicual nmonotony.
(11) Tho otraight line indicates on urgent goal.
(1i1) Thio 1o ouitabled only for plain land and whoro
vohisular traffico 10 more PThan othor fornm af
traffic,
(Sco plato 12, Pig.A)

" bs Linoor Pattoras
The linonr oystom of oirculation connceto flow
botvoon tue pointes. If movement along itoc leongth sao
ovor ;oaﬂed. traffié may beoono impedod, Loops aro
addod o 014 local flov (Soo plate 12, Fig.B),

¢. Radinl Patterni
Radied syotom dircets flov to o common oontro or
avay fron conmon contro vhnrofhigh lovol of activity ouiot.



=

711,4
N L

7

ROAD PATTERNS




“39=

Though it makes travelling plessent due to changing view
of buildings, -t incresses road lengthe, Also orientation
of buildinges changes., Thie system is not flexible as the
grid fron. Rings may be added for future expansion,

(See plate 12, Fig.C).

4) Curvilineayr Patterni

This system gets the advantage of topography by
following the land a6 close as possible., This system
is closely related to traffic at the lecal level., There
are few strailght roads, oul-de-saco, dond end atreets are
ale0 used, All these elemente have & tendency to slow
dovn the traffic, Bireote are more intresting decaune
of varied viow, stroet types and topographical ohanges,
This is suitadble for a ocampus where land is not plane
(Ses plate 12, %1g.n}a

The space, tine, soale in a fast moving vehiocle
makes apprecintion o? details impossible and the rhythm of
any route, the punctuntion and elements placed along 1t
must de in size and in soale vith the apeed, wha
desiguing of ronds should oco-relate ite purpose and
charaoteristics, Road capscity varies with speed and is
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maximum at 40 miles per hour. (See Appendix I).

3.4 Yehicle Parkings

Use of automobiles is increasing day by day,.
Automobiles have changed from a luxury to a gonvenience
and in many places from oonvenience to & necessity,.
Parking for this is very essential, Parking is a large
congumer of land, For determining parking progranmes
" following points should be considered,

&) Identify nature of parking requirements.

b) Estimate number of spaces required to serve
ppecific activigien,

o) Determine where these are to be located.

d) Cost of construction for covered parking dacilities,

Parking requirement can be claseified in three
categories, |
a) Obligatory
b) General
¢) On token rent

Parking for staff, visitors for students who have
no other means to reamch the campus constitute the obligaw
tory ocategory., In ouy campuses, though at present vehiocular
traffic 18 not so much as in foreign campuses yet we have

to take in %o oconeideration parking problem ap use of
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automobiles 18 increasing very rapidly.

3.5 Hoad Furnitures

Road Furniture includes

a) Traffic pigne and signalie

b) Road lighting ‘

¢) Guard raile and other physical barriers

d4) Public conveniences viz drinking fountains, litter
bine ete.

e) Treos and shrube

£) Telephone and electric poles

g) Street name plates

h) Statues and memorisle

Detail designing of these furnitures will vary
from campus to campus and should be carefully oonsidered

80 a8 to make hetter road scene.

treet i

Ite purpose is to provide illumination at night
for the traffic. Reaeaﬁeh has sphown thet vieibility of
objects on roads 1c about the same although there is wide
differonce in chlour between sodium wvapours and meroury
vapour and fillament lamps, Light distridbution will
depend on width, surface brightness and luminarie mpacing.
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This spacing is given by the formula given bnlov:’

Spacing nnxauyl lumens X Coefficlent of Utilication
X Maintonance faoctor

Average Toot cvandles X Street width

One of the essential functions of a road surfacing
18 to make it reasonably water proof so as to prevent water
“reaching subsoll and thus to prevent uneven settlemonts,
It 4o also escential to shape the surface 80 as to drain
out the water into side ohannels or storm water drainage.
Thres oross sections of roads vith different

canber are given below

a) Parabolic camber J
b) Barrel camber (mid third paraboliec)
¢) Uniform erose fall,

-1
Pig.A Fig.B Fig.o

S, 'Pundamentals of Traffic Enginecring' page
H, Kennedy and W, Homburg
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Blope for Surface Drainagel

Blope required for different surface materiale is

a-,rozlowd4
Ro. Road surface Crose fall Iong £all
1 Conorste . 14n60 1 in 100 to
l 4in 150
Tar 1 in 48 1 in 200
Gravel 1 xniso -

Paved Slabe 14in 92 -

Traffic segregation is eseential in a asapus and
particularly in acadenio gone 1f vwhioular and pedesw
train traffic is more, To have a safe pedestrian movenent
thece two must be meparated otherwise it will create nuisance
to each other., Traffic segregation ocan be achieved by
following wvays. |

&) Horizontal traffic cegregation.
b) Vertical traffic éegregation with pedestrians adbove,
¢) Vertical traffic segregntion with vehiole above the

ground, | .
4. 'Design add detall 6! the epscé#vbifﬁohn the Bﬁ&ldings,;g

R;gzitectural Press Ltd,london 1969.311zabeth93.‘tly
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d4) Vortionl traffie ooprogntion vith vohiolos at
grouni lovol and podootriano undor groundo,

In our compuooo wvohioular ¢raffio ic not prodonie
nont, morcovor land 40 evailadle for horirontnl oegrogoe
tion. Tbio 1o onay and ooconomicsl than éﬁhor pothodn,
and o0 io practiocd nov o doyo in nov campucen, Yhoro
ovor vortical traffie pogrogntion ic cesontial 4¢ 4o
bottor %0 havo vohiclos at ground lovol and pofootriono
undor ground rathor than othor two solutiono,

Podootrian circulation oyotom noodod on noot of
thoe eampuoos ohould bo ap follovo:i

(o) Thore chould bo o troncition arcn betwoon
buildingo and podootrion pathe This may bo a plasa or
onlorgenont of path in front of dulldingo, This allovo
anplo movonmont during tho orucinl ton minutos dotvoon

poriodo.
(b) lbjor Podentrion Pathos

Thooo aro the moot direet lineo botvoon origin
and dootinntion for tho honvioot pedostrion traffic.

(o) Hinor pothos
Thooe oro othor Gesignod walke ond arono giving
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pedestrian sccess to bulilding and out door apaces,

Path syptem should satiefy ‘depire-line' of pedes
trians. The tendency %o ocurvilinear asovement is universal

!

/ The degree of curvature
‘ k is modified by various

\
UNDUE \ factors such as speed and

CURVATURE \

~ -

nrgency to reach specifio
\ .
Q\ gonl, Pleasure in movenent
can be achived by curvature
Desire line” and varying widths of paths,

a) To provide s hard, dry end non slippery surface
which will carry the load of traffia,

b) To provide sense of direction.
¢) To provide a cense of repome.

4) To provide an indication of hagzard by change of
materials, | |

e) 7o reinforce charmoter of partioular place,

See plate Wo, 13 and 14, Pig. 4,B.C,D.

%+ 'Planning for Man and nator'vpage
Paul Ritter
Pergaunon Press Oxford, london, New York, Paris,
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Texture Suggest
Hazard while walking

Sug est direc-

tion for
pedestrians
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Paving slabs laid in
gravel, gives direction
and stops walking on side
grass. Grass in between
slabs gives relief while
walking.

Pedestrian path
follows the
topofraphy. ©Side
cobbles reluces tne
scale of pathe also
stops walking on graus

*Desiegn and detail of the spaces between the buildings' page lo.
Eliza-beth Beazly

Architectural Press Ltd., London, 1969.
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According to Amorican nu?hﬂrD,G pedootrian traffic
at tho rato of 18 to 27 pudostriansc por 22 inehoo lano
por minuto, 10 comsidorod & ronconablc maximum,

Path eyotomo aro among the primcipal clomonto
vhich givo chapo o tho open opaco of tho campuo and
tho visual d4ireetion, Tho podontrion movenontsl roguire
interest and varioty in spacon, producing an improosion
of rapid ohange undor slew £oot movemonto. Froguont
punotuations by focsl pointo om patho arc rogquirod,

Difforontintion botvoon arons ¢an bo croatod
by cronting diffcront onvironnmonto on patho, Flosant velk

io a chorter valk thon o tedious ono,

‘In our canpunop vohieular traffic 4o not as
prodominont oo bieyeleo, particulorly in partly rooidontinl
and non rosidontial Univoroity ocampuoco. Tho biay#le doan
nots £4¢ into oithor tho vohiculor or podeotrinn ontogory.
In volume bieyocle oon bo os hogsardousc to podostrionc
oo cutomobilon are to bicyelistn. Bileyele ridoroc oxpoot
to bo abdblo %o put thoir bieyeloo at the front of building.

Bloyolo track vhon not dosignod ooparatoly schould

6. 'Plonning for !lan and Jiotor' Pogo 15

Poul Rittor
Porgonon Prono, Onford, london, Dov York, Paric.



T

be & speoinl lane in minor roads and major pedestrian
paths., Cyole track should be physically separated from
them by hsdge or ﬁann shrt of railing, The track width
should vé 9* and for more traffic 12! or 15
Soncluding Remarkss

Prom the above points it 1s olesr that while
planning any campus full consideration should de given to
the three types of traffic wiz, vehicular, biloyocles and
pesdestrian. Furthermore, these should be segregated fron
each other as far as possible,

The road pattern should follow the topography.
It should not delay the traffic and should take vehicles
as near to th§ point of destination ae possidle so that
valking 48 restriocted to s pinimun and pedestrian
movements ineide the gone are not disturbed, It should
avoid unnecessary increase in lengths, Pedestrian pathe

should be along shorter routes, Considerations should
ba given to pattern, surface materials, treatmente etc,

Thus this will make driving, walking and bioyole
riding a pleasent sxperimnce, Alstc thie will satiasty
the traffio necds of a ocampus,
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Othor sorvicon includo Bowvorage, Yater Bupply,
Bloctricnl Lines and Tolophono Linop. Some of thooo
sorvicon arc hkopt undorground'while othoro are not alvayo
undorground. Sorvicco above the ground offect the totnd
ploturc of tho compus and henco ghould bo connidorod Lron
tho aopthotic point of viovw and aloo from plenning point

of viov,

4,1 Boworaros
Doginntdona®
(a) Soymgos

| Bowvago in dofinod ap 'Tho liguid wapto of tho
Conmunity vhich may consict of foul vator, trade offluont and
purfaco vator.
(v) Sowvoragos
A systen of pipe linog, conduito and encillary
vorko conotructod to convey oounge from 1to pointo of origin
to tho placo of diopoeal. |
Tho anociont vorid hod achievod o romorkably high

otandard in sanitation vhich unfortunately vas lost and vao

1, 'Civil Engineoring Codo of Prootisct, pago 5 and 6
Vol. {l6.5 Dreinnro ond Sovorago.
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not achieved until 19th century, In the palace of
'Knossea' in Grete the latrine was built over a channel
with constantly running water¢2 Water slosets wore
introduced for the firet time in England about 1610 and
severs vere lald to take their discharge.

Rifferent Systems of Seweragej

Different systoms Of sewerage arei
&) Saparate systemi
In this system only foul sewage is discharged
and all surface water is discharged to a separate surface
vater drairage. The foul sevwer will be of smaller diaw
‘meter but comparatively steep gradient is required. The
surface water sewer will be large in diameter and at
snaller depth,
b) Partly Separate Systemes
Under partly separate system some ourface water
usually back roof and drainage from paved brick yards
is admitted to the foul sewar ani the balance is

discharged 1o & separate surface water scwexn.

o) Combined System:

A single sever carries the whole of the foul sewage

2+ YAn Historiocal out line of Architectursl Science' page

f.J. Cowan
Bleevier Publishing Co., HNew York, 1966,
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piuo all ourfaeo votorond oo dianoibr io lorgo but
crodiont and Qopth aro 1000,

o otorm wator overflovo aro roguirsd undor tho
goparato oyoton apd ne polliution of watoxr eourcc from tho
foul povo. esn thuo ocour. But tho comdinod oyoton hao thio
dicadvontoro.  Seporaso oyotomAio soro costly thon tho
conbinod oyoton im initial capital out lay. Partly coporoato
oyoton $o omitoblo $o our urdan conpuooo,

WO OLT

A pouornno chould bo dooigneod to malkoe the boot
poooiblo uco of matural slopo of tho ground., Tho maxzioum
dopth chould not bo ¢reovboive, Sovoro undor the roud or
Loot patho chould bo atliennt ot a dopth of 4 foot. Por
oolf olonnoinz, voloeity of ligquid vaoto should bo 24
Por CoCe 1.0e 150 por ninuto, Circular novoro give tho
groatoot rooiotanco to both intormol ond ozmtornal ProooUrasd.

Uhilo Gooigning o layout for o Onopuo on importont
point ¢o bo considorod io the intoryolationohip of
bukldinno, nito and corrounding lunieipal sorvison. Tho
lattor tvo otrongly influonce oowor dooigne. Proxinity of
Iuaieipnl oovor 4o o groot oduontage t0 tho urban sanpud,

. othoruioe o provicion of ovovago dispooal has to bo mndo,
Anothor point %o bo conoidorod io vhothor oxioting oorvicon

-
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can meet the demand for a fully developad campus plus

grovwth of .orrbunding locnlities, Once the primary services
are available at the site the next stage is designing
of intra oampus sexrvices. For this topography and sube
surface conditions should be studied.
Bevage flow during the early years dt campus
growth may be so low that self oleanting veloecity 1507
per minute may not be achieved in the designed pipe line,
In this case 1f air circulation 1a not sufficient then
sulpher compound in sewage give two pxoblcmqus
1) Pormation of Hydrogen Sulphide (HQS) aﬁd B0 aiy
pollution, |
2) Formation of Bulphuric acid (aﬁaoh)_whieh destroyes
concrete,

This can be avoldsd by

1) Asriation of septic sewage

2) Chlorination before sewage is discharged to
concrate sewer,

3) Use of Ammonie,

If this possidility axists it is better to proteot

3o '0ampus Planning' Storm water and sanitary drainage,

page 40. AcL, Calenda
Building System Design, July, 1971.
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coneraote purface by plastie lianing. Jointo in pipeo
should also be roociptant to tho metion.

Fntorialo used for sovor lines aros .

a) Glozed stonc wore pipoot
Thent are gonorally availablo in 2' dianotor and
nore diameter pipoo are not casily avollable ao broakngo
io more vhile handling and tranoportation, Thoy arce not
used novw o days,
b) Brick covors:
it 418 not convoniont and cconomionl %o built drick
DOYOX'Os
¢) Caoct Iron and Conorote Souorss
In arocas vhore undorground cowver i not availablo
oither vwo have to moko provicion of covor linos and sovage
disposal plant or have to unc coptic tonks.

Dinmotor of pipo will) dopond upon tho numbor of
toiloto connocted to ¢, vhich will further dopond on numbor
of usoro. Im acodonic sonc wator rogquirocd for covnge
diopooal 4o 10 gallono por peroon por day., Dianotor of
pipo roqurod onn bo ealeulated by the formula
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%_g A vhore Q@ = 10 £ nunber of uoero
8 o 4/2 V = volocity 2.5' por ocec.
A = Aron

(To avoid oxcooe internol prossure and for omorgency cowago
flov 46 only upto ¥ the dlaomotor oo 4 = A/2),

Ono of tho fundamental differonces botwoon
civilization and burbarism is related to the installetion
of piping systems for providing adcguate, pressuriged
supply of oafe drinking water and disposal of sowage and
otorm vater.

fuino of plumbing syetoms of IndusValloy dato bock
to 3000 to 6000 B.C, Our ecarlicot archacologioanl roeords of

contral vater cupply and wasto vater dicpooel dato back
to about 5000 B,0. to Nippur of ‘'Sumorin', In the ruine,
on orohoed drain 10 found having otono *Voussoirs', vater
vas dyamn from woello and elstorns. In the oarly 19th
sontury Burecpoan eitics started to provide thoso sorvices

bonoath city utrﬁetsgé

Diotribution Syotomoy
Distridbution Syﬁtama for vator oupply arocs
o) Dood ond.

4. ‘Standord P&ambing Bnginsoring danign, pago Y
Louio-3«Ilicloon
HncGray Hill Book CGomponye
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b) Grid Iron
¢) Ring pyston
d) Radial syoton

Yator roquironont in acsdomie zonc ic 50 gallonoc por

poroon por doy (approximatoly) end pipe diametor ean bo
caleulatod fwon the folloving fornula,

vhere 4 = 50 2 number of ugero z 1.9
%““ A (1.5 for acsaonal variations).

Vo 4' per pocond. Deonomical valuo
of veloecity.

A = Diamotor requirod.

Hatorinls used for water oupply lines arc
o) Load pipes
b) G.1I, Pipoo
©) A,C, pipes
Thooo conventional matoricle havo cono drav backo
puch acs

(1) Tronoportation coot 1o mora,
(11) Hore dama;o during trancportation.
(111) Ovor all coct i not oconomienl.

Plastie pipon havo vome more advantagoe ouwor thoso
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troditionnl materiale. It 40 light 4in voight and oo
enoy for tronpportntion, thore 1o no corrooion problon,
Inotallation 1o casy and coononioenl, ond the jointing io
oqually ococurc. Throo typoo of plootie pipeo ave

(1) P.V.C. Polyetinyleshlorifo.
(41) Lov donsity polythylono
(111) High density polythylene

Thoso thorme plaotic pipes havo o limitod tomporce
turo rongo in operating conditions, both for proosurs
oo well ag non preosure applicntion. Honoo thooo
pipoo are suitablo ooly fox cold vater cupply. P.V.C.
pipos axe availadble in 15 ni to 600 gn dinnmetor,
Produotion of P.V,0, pipos in Inéié during 1970 vao
1500 tonnos,

PeV: 0o piping syotom ig 40 tb\69 poreent nore
ccononfcal for cold vator corviceo vhon compared to Gyl
piped 4n 50 mm and 65 mm diamotor pizo, 10 %o 15 poraont
moro ocononieal in 50 to 150 mm, dlaneter oiso as comparod
to A,C. pipes and 15 to 20 poreont moro oconomieanl ae
coapared to G.l. Pipoe ia 50 to 165 mm, Biﬁﬁgu

Por proportiesc of »laotic pipeny See Appondiz 1I,

oror—— b

‘Plastion in dbuilding Industry, p@ga 27
Journnl of Ilational Building Oprgoniootion, Aprdl, 1971,
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Tho upo of oloetricity in buildingo 46 e rocont
aevolopmanﬁu Tho coaerator wao invonted by Paradoy in
1631. The cloectric duld wno £irot dononotrated by
fhomat A, Fdicon on 31o¢ Doconbor 1879, tvhich culﬁiaatad
10tér into uoo of oleotrioity for lighting in 188),
‘3avoy' thontre in London was the firot bliilding ¢o bo
1lluninmted in 1681,6

Sorvico Linons

Tho sorvics lino ie that vhieh bringo tho elestrical
enorgy from tho oupplicrs linoo to the consunorc buildingo.

‘ Thoso gervico linso oan bo laid

o) Ovor hoad
b) Under ground

Vhon a nupbor of bulldingze ars grouped togothoer,
ap in eampuneo oy othor conmploxoo thon fLor providing o
oorvico oconnection to all ouch buildings, it 10 convoniont
to bavo underground corvico nainc. Purthernors this dooo
not opoil tho bonuty of duildinzo by having ovor hond
gorvico conncotion aloo thero 1o saving in land,

Boforo planning tho layout for olootrical oyotom,

6+ 'An hiotoriecanl outlino of Architocturnl Scienco' page 109
. Honry J. Cowvon
Elpovior Publiphing Company, How York, 1966,
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decisions must be made regarding the type of elestrical
esrvices, type of interacampus distridution aystem, and.
voltage required etc. Electrical load for a ocampus
1nér¢sae- in the course of a fevw yoars as the student
population incresses, Thds one of the most important |
oriﬁorion tor electrical layout design ise that'tho
power distridution system should be designed keeping
potcﬁtt&l grovth in nind,

Normally the loads on campus fall 1n ihe range
of 5000 to 20,000 K.V.4& and 50 selection of primary
13,000 E.VsA. would allow doubling of the initial
slectrical load without o aommonaumatahinereaae in
investhent of slecotrical plant (Beoause losd gapacity
in K,V.A, Qf any feodexr is ths product of current supplied
and the syetem voltage). 8ince condustor sizes are
deternined by the ourrent requirément and are proporticnal
t0 the cost, higher vnltagaa are generalily economieal

7 Jecondary

whers load is of sufficient magnitude,
utilisation voltage have generally been found to be most
soconomical at 480 volts for academic bulldings, For other
buildings wvhere fluorescent lighting ie not essential

ve can use 120/208 voltage.

v —

7. 'ngpun Planning* Bleeﬁriééi Byatemb, paga'42
‘ ¥alter J. Fleck
Building Systems Deseign, July, 1971. :
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Poodors

A foodor in a diotridution eyotem 18 genorally
dofinod ns o ciroult carrying povor from a main sube
otation to o scooondnry oub otation,
Diotributor:

It oupplico pover to individunl consumor,

Tho diotribution oyoterm io comprised of o not work
of foodors ond diotributoro togother vith thoir nosoclatod
pubstotiono containing cvitohgear and tranpformord.

D&fforonﬁldzotributien gysctons ore

a) Radinl oyston
b) Parallel oyotom
¢) Ring oyoctom -

o) Rodinl Syoten:

Tho radiol syoton roquiroc A mumbor of cables
each running soparatoly from tho intakeo position to tho
individval buildings and oo 1% in not ocononicol and
ouitoblo for o mov groving coopun., See plato 15, Plg.A.

b) Parallol oystoms |

In thio oystom tvo wires are takn from tho oube

otation to the duilding, Though it 45 called parnllol
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pyeton those two lines pgonorally follev difforont routeo
oo that in oaco of fnoilurc of omo line ocurrent con bo
tappod fron the aﬁoﬁhpr line, Though 1t 1o costly nothod
than radisl oyotom, 4% hao poro advantagoo ovor i,

¢) Ring Syotoms

In rins cyoton onoe hoovy eablo pasoos »ound tho
vhole oide in the form of o ring ond tho supply to onch
soparate buillding Lo Coppod from 4¢, Gonerally it is moro
ccononical than o pradial oyston for a oampﬁa olootrioity
puppiy. It bao anothor advantage in that, with tho
addition of buildingo in the future, it 48 casy tap the
curront, Alos voltngo aréy ¢an be concidorably ro&ucéd,
Soo plate 15, Fig.0.

gnbloos

Cables usod for ﬁiatribut&nn.hyntwmc nrod

&) Coppor cablon

b) Ioad eabloes

) Aluninium oohlos
4) P.V.C, cablon

Initially coppor, load cables wero uocod oo conducetors

but thoy aro nov roplaocd by Aluminiunm enblos. Jointing
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Dietribution Syotomns

Poodors

A feodor in a diotridation eyaten 18 gonorslly
dofinod op o cirouit corrying povor from o main gudbe
ptotion to & pocondary uuh_otaﬁian¢
Diotributors

I oupplioso povor to individunl conoumor.

Pho diotridbution oyoten io compriced of o not vork
of foodors nnd diotributoro togothor uvith their noooctatod
oubetations containing ovitohgear and tronpformors.

Difforont diotribution gyotons ore

2) Radial systom
b) Parallel oyotom
¢) Rinz oystom -

o) Rodinl Syoten:

Tho radial ayatamﬁrequ&rea a manbor of eﬁb&ea
each running soparatoly from tho intako position to tho
individval buildinge and 8o it 46 not coononicol and
oultobdlo for o nov groving campuo. See plato 15, Pig.A.

b) Paralloel oystoms

In thic oystom tuo vires oro tokn from thoe Oude

ototion ¢o the twilding,. Though it 40 called parnllol
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pynton thooe tvo linos gomorally follow difforont routeo
0o that in cago of foilurc of one linc ourrent cam bo
tappod fron thoe aaoﬁhpr line, Though 1% is costly nothod
than rodisl soyotom, 1% hao pore advantapon ovor it.

o) Rirg Hystoms

In ring oyoton ono hoavy eable pasgon round tho
vhole pite in the form of o ring ond the supply to oach
soparate building 1o Sappod from 4%, Gonerally it ip nore
coononical than o radial oyoton for a camnﬂu oloetriaity
oupply. It bag anothor advantage in that, with tho
addition of bulldingo in thoe future, it 40 casy top the
curront, Aloo voltape ardp ¢an be conaidorably re&ucéa.
Soo plote 15, Pig.C.

Eohloos
Onbdblee usod for dictribution byneamc nros
o) Coppor eadlos:
D) Load eablos

o) Aluniniun eodbloes
d) P.V.0. cablen

Intitially coppory lood cables vero uood ao conduetors

but thoy aro nov roplnood by Aluminium cndblos, dJointing
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nothod in enoo of nluniniun io complicated thon leand
cablo, honco gomo timoo lead sadlo ie proforred.P.V.C.
enbloo aro osuitablo only for lov wvoltapgeo ao they aro
likoly to dotoriorato at continuouo oporating tomporaturos:
ovor 70°0 and to molt or loce ohapo 4f Subjoeted to

over loadds Tho minimum dbonding radius for cable upto
11 K. V. {0 12 timoo diamotor and for 33 K.V, 4t 1o 20
tinoo disnotor.

This oyston onployp duol primery foodor cigcuite,
eoch of vhich normally carrico half tho load of tho
oirouit but it hoe tho copacity to carry tho ontire
gireult load 1% noodod, Poodor poloetion 1o dono af ﬁha

*

utilicntion tronofornmation cubstation, In addition to
ineroacing cyotonm roliadbility by providing drenlt up primary
focdors at & roasonnblo invootod coot; this typo of oyotem
1o porticularly cuitablo $0 campuoco whero ney sonetruction .
io provolont and fooder ohut down 4o froguont. Sce

plato 15, Pig.D,

8. 'Campus Flanning' Blootrical syotom, page 43
' ‘C’@ltﬂrq ds Flook
Building Syotcno Dosign, July, 1971.
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4.4 Alx Conditioningt

In our country air oconditioning for & ocampus
i» not practised dus to poor egonomiocal condition. In
sORe Cases cooling 18 practised that too for few
buildings and not for the whole campus, If financial
conditions permit, then for a University Campus, applica=
tion of ocentralized control system is idéai. In a campus,
2 nunber of buildings are tied to a single oonsole and
thus thers is Qaving ap compared with a single building
air conditioning. Console should dbe located at the |
central Air Conditioning Plant, The size, location end
a age of duildings hnve aleo to be conmidered.

This system wag firat practieed in Haxward
University Oamyuag vhere 67 buildings were connected with
centraliged syotem, Centralization provides flexibility
and economy vhers the tunnel rune underground. This
system is not only limited to large campuses dbut ocan also

be usad for amall colleges and campuses.
Sonoluding Remarkss

To make the layout of these services most economical
waxizum advantage of natural slope ahould be taken., The
layout should have flexibility for changes occur during

9, 'Centralization of Campus Control' page 39
~ Alr Conditioning, Heating and Ventilation, July, 1967.
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cqnmtruotzon poricd, Topography, oubooil conditions,
availability of nunieipal corvigcoo chould be thoroughly
atudiod. - |

Por cold vater cupply P.V.0. pipeo aro cconomionl
and havo bottor qualities than traditional natorial
pipoo, Elouﬁrical sorvieos should bo dosignod in
conoidoration vith future lond domand, mnking provioion.
for floxzibilicy and futuyre viring, So overoize cablo
trays, ovor oige undorground ducto arc uounlly o wioo
inveotoont,

A vory inportant anpoot vhich st bo considored io
tho ¢inming of utilitioes rolative to building sconotruction,
tUhoroevor poooidblo undorground corviceo should be
inotallof 4in advanco before building econstruction starts.
In thio vay the intorforonce by open tronchos to tho
vohielogs will bo mininmiged, A4ll thooo ocorvicoo ohould
run through an undorground tunmol or utility ocoridor, co
$hat inetallation and nointonance 18 not o prodlem.,



Propent trend 0% pampus developmont 10 to acquire
hundrods of soroo of lond noar a towvn or a city, with o
ninicun componscation and €o dovelopo o part of it for
tho prooont use whilo the root of tho oite ip kopt for
 futuro ezponsion. Thio odto 1o uputilicod Lor long timo,
Tho compucos are horisontnlly eproad out. Gonorally
buildinge oro tvo atoried with more open opnoos inr botugon.
In tho initinl steges lend volue may bo looo but it
inoronnon vory rapidly oo ecampus dovolopo. Heneo, wastagoe
ond unﬁorﬁutiliaaﬁion‘of land maot de avoidod. Ovor all

ooonony oan bo achiovod vith folloving conpiderationo,

6) Boonony 4n lond utilisation
b) Beonony in conntruction and Sorvices.
o) Minimization in trancportation.

tal Dovolonmonty

Urbonication hap ende land ono of tho cootliost
comnoditios. Thio ronl osotato 10 in continuous chort

oupply. University Compuoeo dovolopod in urban arons
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uptil nov, wvith fov ozcoptionn, have horicontal dovolopmont
and havo occupiod o vaot ozpance of land, Tho canpusod
aro mbting furthor domand on urban land ao thoy grov.
In horizontol dovolopnont boot uao of land 46 negloctod
aloe coot of oxtornal porvicos incroseos duo to horicontol
dovolopnont. Thio ie discusvod in detail in tho nozd
chaptors In old Indinn oanpusoo thooo corvicoo {oovor
11noo; eleotrxcai lincp) vore not availobho, cloo rondo
voro all voathor roads GO G610NCO VGG mot 60 GAVONOOR.
So no conaldoration vao given to théso pointo. |
Tho only advantogo of horigontol dovolopmont 1o
thoe eano in conotruction and oconomy ochioved in conotruce
tion coots Fron conptructionnl point bf viow 4¢ io
oeonomical to hﬁvn a tvo otoriod building vather than
oinglo otoricd or throo gtoricd and adovo,

Uhy go vorticols

lang 42 moot prociouc inm urban aroac, Spoco ip
tightor thon over beforc im hiotory, duo to the ovor
incroaning population. Ao a regult urban dbuildings ore
norc vartieal than ovor. Oollogoo ond Univbrtioy dbuildingo
chould nloo confirnm to thic.

Enrolnont numbor of Univorpitios ig imeromoing [}
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very fast every year, with an increasing proportion of
students from lower and middle income group., Every
- academic institution campus has to provide facilities
for them and ®o there is no way dbut to go vertical
vithin the fixed area of 1and‘ava11ab1u. In urdban areas
odther land ie not aveilable for further expansion or
i? avallable it is very costly which the institute
oan not afford, More over walking distance restricts
horigontal growth, as it should not take more than 15
ainutes to traverse it, Thus for future development of
ald campuses we must go vertical,also £for new campuses
we must go vertical in order to have more economioc
development and intensive use of land.

Our sducational planners have not yet undirstaod
the land problem and necessity to make a& compact campus.
- This can be further emphasized by the artiole of
J.H. Richards on 'Designing of new vnivursities'l.

These are not the days of thinking in terme of
thousand scres for a University as in the case Nehru
Univeraity so close to the moetropolitan olity of New Delhi,
For a thousand acreq. land Aberorombie would have housed

& population 1,20,000, Alloting this vast expanse of a

1., 'Designing of new Universities' page

J«M. Richards
Indisn Architect, Fedb., 1972,
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land to & University can mean waste in the greatest
assert man possesses - land, more 8o near to a oapital

oity, in addition to what this vast expanse of land will
mean in terms of expenditure on servicee and time and
sxpense consuxed in trawel within the campus.

Our excessive seal 18 in reality our ignorance on

the issue, will cost future generations sstronomical

suns in maintenance of these pervices, erxasperation in
travel, because 1mpra§ar use of land ham been made,
Technical Institutions hullt recently in India are sprawling

campuses, students have to move on scooters and bicycles

from depariment to department.

From economic point of view high rise bulldings

have enabled

&) A higher utilization of limited land,
b) Compactness in the arrangement,
¢) Convenience through the proximate location of
interacting uses - and s0 «~ sasier communication,

4) RBconomy in eervices,

High rise buildings, if planned with proper
consideration, are not only economical but also have other
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advantegon such as noxroe oun in vinter and 1loso in sunmor,

voettor air,froedon f£rom noice and comnmanding viowuo,

a) Econony in landts

The gpaco botvoon dblocks muoet havo o dofinito
rolationchip in secale with tho buildingo., The opaocing of
buildingo ie nainly guided by tho angle plane of sun rayo,
loceation and olimatio canaitinnaa In a roscarch carried
out in C.B.R.I, it Yoo found that® for Delhi rogion
(29°1 1lottitude) 55° 1ight plane givoo ninimun opoce
botwroon two blocko, for any orientntion at S = 1.4 timoo
tho height, (alloving pinimum tvo houro sun light from
1l a.m. t0 1 p.n. on Doec,210%).

On thio daoio study of diffcrént groupings of
blocks 16 dono and saving in land with increase in nunber
of etorion 10 caloulntod horo undor., Seo tho plate Roo.
16 and 17 ond tho graph of nunbor of otorien vo plod aroa
'per otoyy roquircd on plato Ho.l8.

From the graph 1t 18 cloor that arca of plot
por otory docrdaaoe charply from lot te 4¢th storoy, from
4th to 6¢th 1t 10 not oo promincnt nnd aftor Sth otoroy it
ip nogligidle.

2., 'Optinum Utilization ef land far high donoity
- habitation' E.Ls Dattn ond B.B.@nrg
Solontiont, C.,B.R.1., Roorkoo
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With vertical development & campus ocan be descigned
as compact one so that activities cocaomon to various
departmuents can be located nesr to them, Another advantage

is that communication is easior in this case,

&) Beonomy in Services:
This will be discussed in detail in the next chapter,

5.4 Probleme of hish Rise Buildiness

a) BSoclal Problens) ‘ |
High rise buildings gonerats gresat deal of traffic
at peak hours, after olasses are over. In high rise
buildings discipline tends to be segregated breaking the
relationship from one flebr to another. Architscts like
C.A. Doxiadis are of the apiniony‘that construction of
high rise bulildings io an architectwal orime as it spoils
the nature and soclal contaote are aléa lses, But on the
contrary, a socioclogical atudy of high rise buildings in
Chicago by Gerds Wekerle revealed that elevators work 4s
public places, space inside elevatar'brings people together,

Blevators serve as a ocommunication net work,

b)Inorease in cost of Constructions

Cort of construction varies with the location,

sise of building, type of structure, general specifications,

3¢ 'High rise¢ Living' page 196
’ ne 8 Gerda VWokerle
Ekintics March 1972.

e
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internal services provided and number of storied, Keoping
al} the other wariadbles smme, cost of coanmtruction per
storey has bYesn osloulated by CuBoR, 1.4 The figures show
that cost of eonstruction increases with ths rising number
of stories, sxcept for twe storey construction,

The inoreane in the averags cost ie marked by 5th
Tth and 11th atories, (Bee grnphaé plate No.19 and .
Appendix III)s This inorease is due to additionsl internal
sexvioes whiah,argvcnunntial above 4th storey such as
lifts, dooster pumps for water supply, fire extinguishers
antt also ohange in type of comstruotion i,e. from load
bearing to frame structurs, Iingle storey oconstruction
is fairly costly in all cases., These figures are taloulated
for dwsllings butthe trend of inoremse in cost with number
of stories will remain same for ascodemic bulliings Alsoe
axoept that gost figures will de changed,

In high rise buildinge in addition $o structures,
1ifts, refuss 4dinposal, fire-hydrants sdd to the extras.
Maintenance gosts are also higher., Significant saving is
done in roads, land required and external services, So
pertinent guestion is which costs less? Bpace on the
ground or the installation and use of servioces, If the
cost of vertical iranaporiation facilities works out to

4. 'Iinter-relationship and impact of different
parameters in high density living' page 40
K.ls Datta and B.B, OGarg
Seientint, C.B.R.1,; Roorkee
Design Incorporating Indian Builder, Qot., 1969.
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bo looo thon lond voluwe por unld aroa thon 4% would bo

foaoibld to go wvorticol.

Vortiocal dovolopmont of coppusen is not & nov

thing to uo., EBvon in our old campuoos vie NALANDA, tho
over all dovolopmont wan vortical and planning vao ocompact.
On o site mooouring 1 nilo £ ¢ nilo somo 10,000 studonto
ond 1510 ¢cachoroc vero housed. Library duilding wac 9
ptorisc high ﬁhilo otudonto dormitoriecs vorn four storien
high. But at prosont tho trond is tovardo horisgontal
dovolopnont and not vortical, In Amorica tho trond 4n
¢ovards high ricc eompunes, osons of tho novly dovoloping
conphioos aro givon bnlawpg

o) Borough of fanhattam Conmunity Collogo in How York
10 dosigning o high rico campus for 5000 otudonto on 4ﬁ'
aere 0itao. |

bY) Tho Univoroity of Pomnoylvanis plano to acquire
kand in tho air by purchaoing or loasing the alr ighto
and building a plotforn ovor tho rall road yeords on tho
bonko of tho rivor *‘Sobuykill', Thio nov‘aito vill bo wood
for a houcing ond rocyontion complex.

5. 'Oompun in tho City',

Roport of Educationsl foellitics laboratoriao,
BePoLey [ov York,
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¢) At both tho IHMlvaoukoc campun of the Univorsisy of
Yioconoin ond the nov south sido campus of Chicago Colloge,
tho air opaco ovor coity stroots vill bo omployod oo
building sitos.

| d) Dov York ecity will build & 14 aare platform ovor o
rall rood yord ¢o sccomodnto an ontire nov campus for
*Brongx Community Collego’.

o) Stovono Inotitute of Tochnology will bdo built ovor
the watero of Hudoon river, Nov Jersoy, Tho wvator front
hao boon geleooted oo tho pite for major part of tho
neadonio complox and dormitory spaco will bo floatod up
tho river,

£) 'Rutgors Univoroity' 4o building tho conplox of an
entiro physoical aauaaﬁion»oomplex on the roof of & projectod
public parkiﬁg ptruoturo, 4

Another altornntive is that of joint oscupanoy, tho
soxbination of Univernity facilitios and connmorcianl or
ropidontinl structurs on tho oamo gite,

The soaroch for Gpace has laid sone inctitutiono
undorground, To retain open opncco on campus or to koop
nov buildingo 4n osenle with exiocting cempus structuren,
theno inatitufions havo been durrying locturo helln, cloen
roonn, librorion and ovon gymnaciumo.

At Haoonohusoate Inotituto of Tochnology out of
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nino buildinzo propovod, four will go upto tuonty
ptorios, DBvon campuooo locatod arround tho country wvith
rural land valuco are arxiving at ¢ point vhoro thoy
$00 nuot consider o cortain dogroo of high donoity
dociroblo.

In onr country ©hioc otago has boon reachod nany
yoars ago dbut has not beon roalizoed by tho édministrattvo
ond tochnical popoon and not implemontods XIond problem
is becouning moro acutc day by day ond no to avoid future
riock wvo muot follov tho proocnt trond of vortical
dovolopment and compact campun planning. Othorvioe
conpuo vill eproad too mich and will be vory costly to
ouintain, Some of Tho camnpusos degignod on thoso lineo
are 1,1,T., Delhi and Punjsd Univoroity, Chandigarh,

After considoring thesc points the firot queotion

that arieen, is A. Ie thoro o naximum siso boydund
vhich ony Univeroity chould not grow? Study vao conductod

at Hamilton Collegc’

in Few York fLor this purposc, It
vaf obsorvaed thet the optimunm olso dopsndo on coeial,
acadenic, economic valuen and on the type of ¢ollege. It
ip bost not to fizm rigid limito. A big Univorsity hne

oone ddvantag@s vie wpore groants, attracto highly qualifiod

6. 'School Building Resoarch’
Publicntion No,1008



otaff ard otuvdcanto,

b) Anothor quostion vwiioch follown this io: hov high
ohould tho building bo ond hov spropd out tho compuo?
Thio dopondo on land availablo ond hov high you want
tho otudonto to go up, ond hov soon and how for you vant
thon to movo horigzoantally. But in gonornl vslking
diotanco botwoon rosidoncoo and acndomie buildingo should
not o more then 15 mimutos distance,

5.6 [t Campus Univornitys

Ths nood to cducato aguﬂonta near thoir hemos,
nocoooity to over cono phyoieal limitatiomon tho
grovuth of original compus and tho avallability of oub-
ptantinl land to doveolopo nov campus in opecific arono
bovo given rioo to muldl canpuc Univornity.

Thin spproash io uecd by tho Ponnoylvonin otato
Univoroldy in its campuoo? It hao 22 subeonmpuoes,
Educational focilitico and kinﬁ of ocourcos dooided ao por
loonl nccde, Uniformity of progrommosn ot all ecanpucen
and coordinntion among the campuooo io o vory importont
point to bo cenoidorod., Iloxibility ?or studont to

tronsfor from ono progrumma to nnothor 1o providod. Closo

7. *ﬁnganooring Bducation in Iulsi-canpus Univoroity'pego 306

‘ O.d. Pollodino
E.R. Uoidhan
Bngincoring Bducation,Doa,, 1969
Aoriecn Soaioty of Enginaering Lducation,
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cirouit 7.V, systems connect all the sud campuses.

Some of the disadvantages of ones campus type
University a&s discussed earlier are minimised in this
planning trend. Due to more nunber of sub campuses for
one University, land acguired initially ia not very much
but only that muoh easential for the first phmese, 3o
each and evory s3.ft. of the land ie fully uiliced from |
the begning. See plate No.20,

As enrolment number 1ncreauea, new sub campuses
are established, Location is decided as per the local
need, These sub onmpuses are in the city and can be
partly residential so that studente may atay et their

homes., BIEach campus has one director who ¢ontrols it,

Congluding Remexrks:

Yrom the adove cited etudy of ocampus developments,
it is olear that the present trend of horisontal planning
vith open space for future expansion 1s not justifiadble,
We must design new campuses with compact planning and
vertical dovelopment. Saving in land achieved upto 4
stories is maximum, from 4th to 6th is not eo prominent,
and after 6th Lt is negligidle, Cost of construction
increases with increase in number of stories. There is
marked increase at S5th and Tth etories, USo it is feasible



to construct academio buildinge upto 4 or 6 stories as

per requirement and land prodblem, Mulili campus University
1s suitadble for large Universities where site of nmain
campus is small, And alse sultable for thope Uniwwrsities
which have clome cirocuit T.V, to connect and eoordinate all
sub caapuses, This saves the land problems, and also
travelling distance from city to campus is reduced, Thie
can bs adopted for certain cases and not applicable to all

Universities,



The ocost of campus development is greatly influenced
by the nature of nlann&na! layout of services and the
construotion methods, Eoconomy in planning depends upon
the judicious use of these variables., Although the land
prices and cost of construstion bear heavily upon finance,
the cost of services and site development also matters
consideradly, A proper choice of size of building dloock,
grouping and number of stories with due regard to design

and construction preactices helps to achievs greater

SSONONY »

In the analysis of following six different campus
plans it can de assen that land utilized for roads varies
from T.5 to 28.5 percent of the developed land and it is

maxirum in ‘Banaras Hindu Univeraity Campus® where planning
is senioircular, Due to this road length inoreases and
ultimately cost inoreases,



1.  Campus Teveioped Campus AYeanS Dper«  Remarks
0o Gite planning ot cente
concepts iondn age
n
-BRESH
w XeI.Te, Delhi 320 aores Sector 24 7.8/ 0Orid tron
planning road pattern
™ IQ I. T. ’ xlnpur 52" ‘ SIG%!' 75# z 15. OZ "‘&b’
, planning
» Banaras Hindu 1088 Conoetric 311 28,57/ Badial road
University Qampus pattern
planning
o JTeleTey Kharage 575.0% - T2 11[ -
pur
« Pantnagar 460 Concentriec 85,56 18/ Radial road
Agricultural campus pattern
Universisy planning
o Vikranm 245,95 - 28.37 8,55/ -
University .

L. Uhivorsity Campus Plannings Goucnptu and Standards
Thesis by M.C, Shah (1964)

Bohool of Planning and Architeoture, Hew Dllh;
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Generally the cost of roads reduces with vertical
development although {n soms cases it rises again beyound
eight stories (See graph on plate No.25). In researoh work
of O.B.B.J:;2 it is oboerved that the cement conorete road
‘costs Re.197 per umii foy two storsy semi detached
dsvelopnent and tor<np~Adaa rosd Rs,69 only whexrs as for
tvelve storsy semi-detached aovalopmant'it raﬂﬁeca to
R8.150 and Rs,59 rlaytetivilya |

An eight storey development gives the least cost -
in most of the omses, It has been observed that two to
~ four storey dvwellinge cost more than high rise development.
The cost can be reduced by above 32 percent of & two
storied development whers higher development oan be adopted
in viev of other planning considerations, &hongh these
results are for dwellings, the same resuits are &pplicnbla

to campuses also,
6.2 goet of Sewer Liness

Generally the cost of sever lines per unit decreases
vith increasing number of stories, The reduction i
pron&hcnx in Jower developnent L,e., from firat to sixth
storey and it decreases progressively deyound eight stories,

- M

2. 'Impact of Planning on Cont af services ¢

X.L, Datta and B,B, Garg

Research Paper puhli.htdginfeivil Engg, Construction
and Publioc Works Journal' Nov,-Dec,1568. ’
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{Eee graph on plate No.24). In & $wo storey semi-~detached
development the sever lines aontz Rs, 105 per dwelling

of size 6M x 9M which reduces to Rs,53 per dvelling in a
case of twvelve storey development. The cost increases with
sizse of 4wellings and the relative difference diminishes

in case of high rise development,
. Comparison of Costs of Roads and Sever Vorkst

Comt of these services s aled affectesd by the
planning concept. In U.K. a study of costs of rosds and
sevwer work with different planning concepts vis Radburn
planning as againet traditional pxanning vas done for the

same area, BSame number of fouwr storied flats have desn
een‘i&am& and costs per unit of accomodation caloulated.

It was observed that cost varies as go1lovs,’

-

2+ 'Impact of Planning on Cost of Services!
XsLs Datta and B.B, Ourg

Reosarch Paper published in 'C4vil Bngg, Construction
and Pubdlie Worke Journal'! Nov,-Dec,, 1968,

3¢ 'Planning for Man and Fotor' page
Paul Ritter

Perganmon Press: Oxford



81, Services " Redburn Traditional
No, ' planning Planning
a) Roads and garages 18714 20180
b) Poot paths 4594 3633
¢) Sewers 4355 4076
a) Gulleys and Conneotions 920 903
@) Sewer, duots 247 346
£) Lighting 2200 1708
31030 £ 30840 £
} Contingencies 10/ |
& of abzgg 3103 %084
Totals 34133 £ 33924 £
h) ﬂctnl number of houses 258 216
1) Total number of flats B
(4 storey) 48 48
3) Total units of
acoomodation 306 264
k) Cost per unit of
aoeonggatton 1 £ 128 £

G vt

Thus 1% is olear that planning reduces the over all

008t by reduction in cost of services without losing

feeling of spaciousness and good eirculation,

lo7s29

AL L&Y UNIVLRS Ty U s

i § 7
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6.3 Copt of Vater Lines)

Cost of water lines rises ebruptly for four storsy
developument, beyound 4th storey the coet reocord the '
lowest for six storoys and 1t increases steadily deyound
| this in most cases (Bes graph on plate No.25). For four
atorey development water head available is redused due to

frioctional losses vhich does not affect developments
beyound thie sinoe booster pumps are used, Cost of water
1ines are aleo affected by dhe planning Qonc.pta and
conpacotness in design,

6.4 Cg

Cost of these services reamins fairly conotant upto
four storeys and there after it rices uniformly upto
eight storeys. This again will vary with sise of bduilding
ite planning and grouping. The cost increases for ten to
tvelve astoried development., The cost of electiric lines
as per O.,B,R,I, research psr dwelling rices from Rs,56
t0 Ro.104 in gass of twelve storey developuent as compored
to two storey development for threec phase lines. The
cost of telephone lines also varies in the sane way,

(See graphe on plate FNo,26),
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A further detailed stuly of these aspects is done
by the application of theorstioal basis above, to the
acadenic gone of V,R,C,B, Campus, ﬂhévﬂfo Por the sake
of study the same requirsments and building dlocks ars
considered and 4ifferent molutions with variations in
height and different planning concepts are vorked out,
(See plate Ro.27 and 28}, Nininum land required and
lengths of sxternal services in sach case has bsen

esleulated (Ses the tabdle on page No.83),

It is cbasrved from this nodel study that ssving
in 1and achioved is maximum upto four storey development
$.0, 60' haight, Aftervards & very negligisble saving
uay be achieved, Lengths of roads, pedestrian paths,
underground services are aleo minimum in case of four
storey development than two storsy and eix storey
developments,
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Thuo 4t 15 oloar ¢that cout of ormtormal oervicoo
eon be oducof vith propor conoidoraticon Vo plunning
{crouping of blocko, ito dimoncions and vortical dovolopront)
vhich wil) ulticnteldy givo cooromy in ¢ompus dovolopnont,

Fron the toblo ond gropho 1t 4 elonr thad ovor all
tho coot of sorvieos 4&e highor for 4wo otoroy dovolopnont
oné€ roducoc oo 4¢ gooo vor%&gdxa The slope of tho owrve
%0 moro in ¢he range of two $o oizx ntorioco and it io vory
conll 4n oiz to tvolve otorey region (Bee tho araph on
ploto £0.20)e Thus 4in the vordical devolopmont upto
niz otorice the oconomy sohioved ia vory mch then &a tvolvo
~ otercy dovolepmonts Tho goldan noan can bo schiovod
nftor aonoidoration for land avallobility, 1¢0 aoot and
eonotruotionnl coot for vortical dovolopmant,

Cost annlysip of oxmtornol sorvieos in 3hiv&rai§¥
campusen ip stulltod in dotall 4n ¢he noxt Chaptor,



In 19th century oampuses, as s0ience was not 80
advanced, services and development wers not considered while
planning a campus, But now we must sivi proper consideration
__to these points to fulfil the present and future requirements,

# survey of few newly acvuléptd eampuses was conduocted
%o study their externsl ssrvices and development, %he
canpuses studied veres

1) Indian Institute of Teohnology, Delhi

2) Indian Institute of Techunology, Kanpur,
3} Punjab University, Chandigarh.

4) Punjad Agricultural University, ludhisna,

The axternal services considered here are roads,
stora wvatey drnznagQ. severs, watersupply and elsotricsl
Jines, »Ehin study and oost analysis is based on the information
"iupblao& by the soncernsd suthorities,

7.1 Xpd

 Year of establishment in.lgsﬁ
~ Bite and locations Ares J20 smcres (including vaused
arsas of Nalas)., Near HaueeKbhas, New Dolhi,
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PLATE Qo =

1ET DELHL, mulu story acadamic buitding
B

wihich dommnntes the conter of the campus
dapatimonts ard hinkad togethar on thas

cumpine

A e e —
T e e = _-._.,..__~,,,_J

'\VER'T\C/‘\L DEVIE.LOPMEHT'...,
A NEED aF THE DAY,
ACADEMIC ‘BYUILDING. || T DELH]|



Enrolment numbers 2000 studente,

Bxternal servioes gn Canpuss
Campus is planned in faur-#onoat
1) Acadenio zone
41) Restdential for staff
111) Residential for students and
iv) Isigure

Vehiculayr roads run straight vwhereas pedestrian
~ paths follow the taiegraphy of the site, Academic sone
is free from vehiocular traffic and parking s provided

on the outskirts, Other services are underground, Cost
analysis of these services is done in table nunbsr 2 and
3

Acadenic bulldings arve thres storied except
administrative dbuilding which is seven storied, Remidential
buildings are four storied, All construstion with R.C.C,

frame struoture, |

‘An;ACmie and residential sone have compact planning
Ruch open spsoe is left in bstween Academio and Hostel
sones, This may de due to the tht'panstng betwesn the
tvo sones (Ses plate No,30 and S1), This campus could have
been made more compact than the present,
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7.2

Year of establishment 1981
Site and location: Total site 1040 acres
Developed site 523.4 aoresx,

The campus 1s situated about kS k.m. from Eanpup
eity on 0,2, road towards Delhi,
Enrclment numbert 2400 students,

Compus is planned in sectors and rosd pattern
i grid-iron, OSeparate podestrian paths of 2 meter
wvidth are provided which gsnarally run paralliel to the
road, Acadenic zone ie free from vehicular traffic,
Buildings in this gone are 1nteruonn-etoav§1th corridors,
thers are no ceparate tracks for bioycles (See plate No,32).

Buildings are classified on the baéia of their
functions and not as per departments, TFor example all
glass rooms are ginnpad at one place and all ladoratories
grouped together in one dullding. 86 cost of services
is reduced, External services are underground, Being
& sub-urban campus it has to make provision for two
oxidation ponds, seven sump wells, vuupiﬁg stations and
tube-wells for water supply.



CPLATE e 330

LT KANMPUR
ACAREMIC ZONE



Developmont of CGampuge

Developed land is 523,35 aores out of which 20,5
porcént im used for acadenic zeﬁo. Here p;anniug-it
compact and buildinge are three storied exoept main
building which is six storied, (See plate No.33).

In residential 2one huiidgﬁga ars upto three
storeys height and development is horimontal and of the
eprend out type,

7.3 Ew

ajab University, ,'ma;_,z‘ garns

~ Betablished in 1956
S4te and loeation:t Total site 486 acres
Developed site 356 acres apd
remsining 1350 acrea for future
expansion, o
It 10 looated in eector 14, north west of ch&uaisir&¢
Enrolment No. 81657 ineluding affiliated colleges,

Twanty seven hundred students are in one campus at
Chandigarh.

Campus is planned on seokor oconcept and roads are
on grideiron pattern, Roads are classified in four
oategories according to traffic vis., Major road 44' wide
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ninor roads on campus 22' and other roads 16' and 12' wide.
There 1s a lack of clarity of hunman and vehioular movement,
And academio sone is not meparated from vehicular traffio.
Vehiocular traffioc has deen given &oru prominence inthis
campus. Other services are nnporground.

Adepinistrative bullding is seven storied whereas
other tu?ldings are thres storied. Spaces left between
acadenic buildings are too wide which have resulted in
horisgontal and apread out campus (See plate No,.34 and gﬁ),
A denyer developnent could have provided coherent intimate
spaces and would have used the land effioiently, providing

more space for axpansion,

Estahlished 1n the year 1962
- Site and looations Total site 1203 aores
developed site 453 acores
It 108 located on Iudhiana Firocepur road, § K.M,
from the oity. The ocampus is yet in the developing stage.

Services in Oampuss

The campus ia designed with seotor concepts and

road pattern is grid-iron., Pedestrion pathe 2 meter wide
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are provided by the side of rond with conorete surfacing
Proper sonsideration is mot given $o make them interestins
Side ohannels are provided for stora water and othey
lif?iﬁ‘!‘lr! underground,

Bioyole and vehicle parking is partly sunken
‘1n the ground from vhers departments oan de easily approached,
This prevents parking infront of buildings to a large
extent, Buildings are three storied and aprn#ﬁ out,
It could have been made into & compaot oampus, (See plate
No.36), |

7.5 Cout Analysigt

Cost analysis of the external servicea in these
campuses 1o done from the data collected in curvey. Zable
No«l gives land use analysis, Table Ho.2 glven cost
analysis and Table No.3 gives detailed cost analysis
of external services, |



Prom a:ntndy of these newly dovilﬁpsd residential

corpuses it is observed that:

a) Although campumes are located in urban or sub~urban
areas they have acguired much more land than needed at
present, out of which some percentage is kept for future
expansion, ‘

'b) Developed site used per 100 students varies from 13,2
scres to 21,7 acres, It is least in case of Punjad University,
Chandigarh and maximum 4n case of I.1.T,, Eanpur.

¢) Overall campus planning is neither compact nor vertiocal,
but kpread out and herizontal,  This has added to the total
cost of the ezternal services, Buildings are 3 to 4 storeys
in height except administration duildings which are about
 six storied,

d) Acadenic zone 15 kept free from vehioular traffic
except Punjadb Univereity, Chandigarh ocampus, Parking is
on the out-nkirta of thke academnic zZone and near the buildings.,

Ko separste tracks for bloycles are provided.

e) Beparate pedestrian rathn are provided which eare
partly covered in gome cases, In some cgses no consideration
ie given to 1vs planning and detailing.

£) Cost of roads varies from .2. )percent to $.5 percent
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of the building costs, It is maximum in case of I,.]1.7,,
Kanpur and minimum in case of I.I,%7., Delhi., This
varintion ie nainly due to aspread out planning and left

out open epaces,

g) Cost of sewer lines arnd storm water drainage varies
from 1,17 to 5.5/, It is minimum for Punjad University,
dhandigarh and maximum for I,I1.%7., Kanpur. This increase
is becauvse the éampna hag 1te own sswage disposal plant
since 4% 412 nway from the city.

“h) Similarly wvariations ars observed for other
services vis cost of water supply varise from 1,3/ to
5.6/ and electricity from 0,17 to 7/.

Maximum values are observed in cace of I1,1,7.,
Kanpur because it has its own generating sets, pumping
setc and tubewells,

1) Thus overall cost of external services varies from
6/ to 25/ of the building cost, U,G,0. recommends it to be
5/ #f the building cost for fully developed campuses,
10/ for partly developed campuses and 20/ for undeveloped

campuses.

j) Development coste per scre varies from Re,7,000/=~
to R#.23,000/= and minimum is for Punjad University,
Chandigarh.
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These lines from Sanskrit Literature show the
importance of kmowledge, Man without knowledge 1s more
1ike an animal, The urge of higher education s not
only observed in present days but from ancient times
vhen poor students rendersd services to their Guru's.
The Guru or tutor was highly respeoted in the toéittr;
Education was given more importance and & ohield had to
jodn Qurukuls vhich wers located in the natursl saviromment
and avay from oity 4isturbances, In later period
Visvavidyslayas vers started for higher learning, 8Some
of them had well planned canpuses, Teachers and students
used to live in a common way,

But under Muslim and British rule this whole conoept
vas changed-and traditional education got set back, New Insti-
tutes were ontablishedy'xh'Ich eantury, caspuses vere designed
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with horigontal and spread out planning without delinene
tion a expansion master plan, The services wore non
sxistant, |

The mumber of Universities is inoreasing mainly
because of an urge for h@ghef-a&uaaﬁica. These new Universi-
ty campuses ars to be planned econonically with considera-
tion for future needs of University, Economy in campus
development 18 & major consideration, Cost analysis of
existing campuses done by the suthor shows thet minimum
copt of external services for fully developed campus is
6 percent of the building cost, Urbanisation has resulted
in shortage of land and incrence in land cost, 5o a
canpus must be compact with highest and best use of available
land, |

Use of automobiles has changed cirnulation system
on campus, It has oreated now problems such as traffic
segregation and parking, Campuses designed dbefore a
decade had horizontal and epresd out planning with large
left out eépaces, The present trend in campus plenaning
is changed from ground flour to walkup $type-generally
two or three storied buildings.

On the basis of theese studies the suthor would
1ike to make following recommendationss



I. Rocommondationo for Sarvienns

A) Podootrion Pothos

1) Podootrions chould hovo soparnto pasho and
foot patho on tho oide of veohicular pond,

2) Acadomie sono phould bo £roo from traffic
hneardo, Podootrian pathe in thio cono ohould
bo partly or fully covored,.

9) Those pathe chould havo shortost and intorcoting
routon, .

4) vidth of mnjor patho chould bo 10' and thot of
ninor potho 5,

B) Vohiouler Roads

5) Road pnttorn chould bo in nacordanco with
topography. Oriontotion and colar movomonto
ohould be eonoidorod $o ovoid Gloro £or both
notariote and podootriono,

" 6) Rond vidtho uill vary with tho traffie flov.
But 4n ponoral rajor rond chould bo 44' vido
ond minor roado 22' and 16' wido,

7) Vohielo parking ohould bo soor tho building,
probably on tho outchizto of tho acndomic mono,

8) Parking if ounkon or Comiepunkon $ypo 4t will
roduco noiso nnd.uavn lond aloo, in that ecaso

torrace oan bo utilisod for othor activitioo,
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0) Bieyoclo troffies
9) In urbdan canguooﬁ vhoro ﬁicycln traffic Lo poro
I¢ 40 bottor to provido o coparato trock or obe
loaot o port of major rond should be coparntod
out for bicyole troffic.
10) Parking focilitics should bo noar tho duildingo,
11) Y44¢h of thonc $trackn chould bo 10' %o 127,

D) Othor Ezxtornnl Sorvicoot

12) Thooo ooxvices should proforably, bo undorground
oo 8o 90 ovoid dangor ond not to opoil building
viouo ond Y2000,

13) Uhilo Qonipning. thooe sorvicot future growth of
campuo and inerenno in dopnnéds chould bo
conoidorod on o projected booio,

14) Gororally cost of ontormal sorvicos 4oercnoco
vith inoronoo in aumbor of otoroyo ond it 1o
ninimun Zor tho duildingo upto 60' hoipght, |

I1. R

15) Campuc chould bo o compaet ono with highoot
ond boot uco of land. Concorvation of land for
Luturo voeo io eooontial, |

16) Tho opaco botuwcen $vo blocke chould bo atlonot
1.4 ¢inoo tho hoight for diroot oun lighsd,
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17) Plot oroo roquirod varion vith tho sico and groupi

18)

19)

20)

21)

ping of buildingo, FPlot aroa por ctoroy for o
any partionlor grouping dooronsos vith vortienl
dovolopnont ond io minicun botwroon fourth 4o |
oin otoroy. Aftor voprde thoro 1o nogligidlo
paving dn land.

Coat of conotruotion ineroosos vith vortiocal
dovolopront ozeopt £or 2nd otoroy. It 4norcnoon
%0 o narkod dogroo aftor 4th storey.

S0 bdbuildingo on canpucso should do priparily
valk=upo L.0. Lour storoy in hoight.

In urban arcas vhoro land 1o cootly high riso
bulldinge aro rocommondods Hoight vill bo
govornod by coot of land, conotruction and

of ﬁcrvicoﬁ. |

In gonoral, ¢oot of ozteranl oorviceo for fully
aovclopﬁd compus phould bo 5 poroont of bulldingo
cooto, L0 poroony Lor portly dovolopod eampunood
and 20 poreont for undovolopod campuoos.



In Rond roooareh laboratory, london rocoarsh vwas
conduotod on rood copacity and opoed of wvohieles. 1%
vao oboorvod tint monimum officioney io obtaim at 30
piloo por hour spoods Accuming unintorruptod flov
thoorotionl capaeity is caloulatod oo givon undor.

I

Running Total flov of vohicloo/ hour for earriago
Spood vidth of ‘

A S LA, O LA .
20 - 550 700 1000 1350 1700
15 250 700 1200 1700 2150 2650
10 450 1100 1700 2350 2950 3600

gom- ' -

1lan ap Drivort Pago llo.
Paul Rittor

Poxgnnon Props, Onford.



Bl. DProportiocsd PV 0, Lov Donpity High Donw
Ho. | Pipos Pipos ¢ity pipoo

1) Ulitieato tonodlo 455600 </ L15erT0 - 2650250 *oh -
*  otronath o% 2570 ‘ |

at 40°C 5% 9 - 195

2) Rogommonfod tomp. =1 t0 +49°C =40 So +38%C -1§ S0
ggnga for prossuro +457¢C
;Pon

9) Rooommondod tomp, — ~1 to +60°0 =40 to +38%C 18 o
rongo for none + 18°¢C
proocuro pipoo :

4) Coofficiont of Gl 16-10 11-13
: thaxmgl cunpansion
ot «5°0
5) tYonthor metion Breollong Good Good
6) Abrooion zocisctonco  Good Fodorato Tair
7) Plomoability Solg Slov 8lou
ongtinguine
ing

tPlostioo in Building Induotey®, FPage Ho.
Pationnl Building Orgonication, April, 1971
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Bi.Fo. iVoroge oot 0% Rolobive
1. 176.03 -
2. 173,99 | o - 4,09
e 187,12 +13.12
4e 197.66 410,54
5o 250,28 +52.62
Ge 251.67 + 1,59
7. 317.67 466,00
8. 318,60 ¢ 0,93
9 321.19 4+ 2,59
10, 323,71 o + 2.58
i1, 934,85 +11,08
12, - 359,80 ¢ 4,95
13, 342,96 + 258
34, 346,56 | ¢ 3,98

Thooo Ligurco aro ealoulated for dwollingn vith gdinoral
opooifiontiono ond load boaring otbueturc upto four storoyso ond
aftorvardo framo otructuro, Thooe figurc ineludoo the coot

of Antormal coxvidon, A

Intoraolntionnhip ond Inpaoct of Difforont parametoro, page 40
in high donoity houeing' EK.L. Datta nnd B3.B. Garg

 Seiontiot C.B.R.l., Koorkoo
Dobign 4ncorporating Indiam duildor, Oetobor, 1969.
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