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e concept of Spas planning for educattozl  
institutions of higher learning is an socepted trend 
to4ar, ►. This concept was developed right from the 5th 
century A« D. when Nola flwvsvidytLaya bad x Well 

planned esapus. A lot of woxi has been done on the 
various aspect. of campus piing but unfortunately the 
work concerning the .ztarnal services In campuses has 
been neglected. Moreover a pressing need of vertical 
growth of campus mainly due to shortage of land has boon 
realised. Vertical development  to fast replacing the 
horizontal campuses In L S►. A. but India to booing 
horizontal spread out campuses, exceptions apart. In 
the light of lateral and vertical systems the author 
had chosen to study the external services for campuss. 
of both types* 

In the prs ndepsndeno• period there were only 
twenty Universtti.s in India, But this number increased 
rapidly after independano. and at pre sent we have sightysix 
Universities including specialized Universities and 
institutions deemed as Univeraitise, Org. of people for  
higher education is increasing and hence either aew 
Universities have to be established or old existing 
campus** have to be expanded. Tb s 0,0.0. favours opening  

F] 



of new UniwrsLti.s. cost of services plays a great role 
in the dsv lopsant of a as", s it vsr1ss from Rs.7, 0/-
per acre to Rs. 23, 000/"«► per sore In existing osapuses 

+ tudiid and hence those must to thoroughly studied. 
Ain of the thesis is to study the external services 

shish includes I 
1) CLrculstion systems 
2) 8swerags  

3) Water supply 
4) E1*OtXiCi 3 supply 	and 
5) Telephone lines in a campus*  

and the impact of horizontal and vertical planning on Ito 
pue planning at first night appears to be 

$ sisable s b3sct.. But when taken in its all encampasaing 
psrame r$ It turns out to be a a b jeot of great  magnitude* 
Bono*, It is necessary to study it in certaIn restricted 
areas#  Per the purpose of this thesis two main rsstric ► 
tiOns have been accepted s 

1) External services only 
2) n the academic sons only 

Other aspects are not considered hers mainly. 
The author earnestly -hop.. that his studies wif 

provide useful guide to the profeasional planners„ 
Q 
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s4miniutrsttvø p1**maz. and the •goad. ,Duns in their 
future proposals for oa=pul planning in respect of 
•zter 

	

	ssa ase, and more ptton r) for v.rtiaa►t 
s.$, 



ho Otuy of biota 0  ic nothisa but boconiii,? auaro of 
i 1i t oxxioto4 in the pact of tho trcnaiont pbaoo that al orod 
tho codo and concept of o+ uc3tion and the pro j action of pact 
into the fine via the created pz'000nto 

Do Carlo*  Irebitoct Of ' i ozoi y CoLloGO *w In0# s tc too 
#11hat I concidor no hietoz7 In an acquioition of an o mct hnoilodtjo 
of the problooc t o, ac architecto touch on,; oo that our oolutiono 

and our ohot000 arc tied to continuous reality and are pro of oivo, 
Hiotory +boo o not concern itself vith the pact, but tit.b the 
procont and Civoo diroo stop to the future. 

3oforo otudying the Univoroit Qapp oeo it to 0000ntia3. 

to dnau the aoanina ud dofinitiono of Univoroity and of Campus. 

1.1 
o) tnivoro tys 

2110 word ' Uutvoioit r 4  oonoo oriinaUy from Iatin torn 
' Univoroit a0 hith noano a conmunity or a corporation. In 
codorn canna it noano a body devoted to low.n and education. 
In Mth oo4turr the torn 'bogy :n to be uood by. toolf 0  cx 4th  the 
o oluoivo aonntnfj of a lavvUll7 r000niGod oornuniby of toach o 



and ocho ro,, 
1i.o Uaivoroity ap oaaro to havo ote.rtod no a ooholactio 

Guild oicilar to tra o g .ilflo, ' hoir tai-3 in tho firm inotonCo 
aao littlo uoro then that of 000iuin tactual protootions  

Winn o]4 conoopt hiao nov obaod. Uo cny dofino c 
tTnivorait as an 'Orc ninodL and do do givtn inotitu ions  
intondoc for tho study and advancoaont of tho biihor branohon 
of lo ca ,nG1  colt GOOrninC in ito natirov IU to a aroator 
or icon ontont national in ito ooapo&2  

Indian torninolocy for Univoz'oi y to ' 'iova Vidya1aya' 
which moano a piano of loarninn of Univoro€ l oub jooto in Arta 
an 1 9oionoo, ootprtctn3 variouo colloeo buildicao 0  prayor hallos  

z'ooidon000 ote,3  

b) Conpuos 
Cxpuo is a Latin lord cio auintr 'lovol plain'. Initially 

tho nas: o i o aivon to a nu sbor of opon opa000 in and about tho 
city by t io fo nos of tb oo tho fanc,uo uao tho °Oanpuo rtinto' 
a Otto of horco raoo4 

Acoric no uo:?d tho rrord oar nun to doocribo Choir colloao 
oun o a land otinod by a col.loUo or Univoroity and uood for 

1*  '2noyclopodia Dritani .' Voly2 0 pace 862, 
Publiohod by tJtll .or l3antoa, (l96). 

2. ' TYnivovoitton in STranoition' Paot'.Pr000nt-fir' :tuopage 5 
H.C. DELI 

Cohort an tJoot POlioation 
5. ' I SW } Encyclopaedia of Ztndu Arohitooturo, Paco 405 

Vol* vile 	 By Dr. Aohzrya 
Publiohod by O ford Univoroity ; oaol, Calcutta 1949. 

4, 	oio, ►aodia Dritanica $ Vol a 4k patio 635 
Publiobod by UtUia 	ton (1962), 
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thou purp000. 2ho tor't 	o .ly trt4Onotl &ur Arno Uoo+ in 
2OOb oontu.y for oti 	notivitioo ouch too Athloti.co , Socia3.'o 

D & do and otb r' on a ourrioulox ac ivitioo. 
The oontompor ry toohniot l Oomcopt Of ' eanpuc' 10 that 

of an 'Ccucationl Car puo'or' an area acont spociftcaiiy 
for acadoaio purp000. on which to oroatod tho proper phyoieal 
onvironiaont in tho forrt, of bu i,ldi o for of y and allied 

aotivitioo 	natu'al landooaptn3.. 
'Catpuo Plaoni Ct to the pr000ao of 400tnina and 

lozatin tho buildingo for al ovo acti:ritico ftltt&Un pro cent 
and futuro neodo0 D3oiniug frith roepoct to local planning  
coneidorina co unity noodo. 

eir4-1 F. teacher i Otitution So- the bo sa 

of education o3Totono The iur't%h%*1a:o +ooz'o tho 6ozoa . C C4kOo3M 
nh000 onpon000 tior'o cot by the ccl cotton of alao by the 
pup .lo from door to door and from tho tfto. A child had to 
Co to Guru mla after' thx'oad coroeony at the aco of nine 'horo 
aro four oacciploo ltl~o Dronacbo.ryc ahor'o Guru c000 to the 
otudonto houca, 

Guruhulao Toro confinod to upper three oaotoa of 
t an oocioty, The (JurUhul tao cituatod avoy fror the city 
li2o and cco houcod in an onironnont trhiob aao idoal for the 
purpooc of oducation. A000rdina to anaioot Cuo heredity and 
onvirnonout both voz'o interdependent and nocooaory for bihor 
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o~$ucation 

' 'ho roulationo roording tho rolation,bottroon tho 
toaohoro rock tho tautht taro ftrot oos piiod i  
Sratra' which datoo back to 500 s.. C. 

on hio Garu tho o udont pccoti at abo it tho ago of 
of oon and thon joinod *art of tho groat Univora t.ioc that 
c7oro Gory of anotont India* Bono . of thorn Univoroittoc o ro 

Takoha o la, Ajanth , Banrao Vi a c la, Itanahi, 
Ontanri and Vallabbt (coo plats I1o.l) Sozn o of th000 
ago oonoicioro4 hearer undors 

Cat puo plonninrj for oduoationol institutions in 
India to at loaot ao old 30 5th contury A* D, uhon Nalanda 
'V .ohva ViQyalay t r *o foundod, St .onto from Aota owe her* 
for loarnin ... $oars Untvorait oo Coro famo o for opocialtoot 
knot,lotc;o eivon for oamplo U3 jai . for atronony. 

Exc ► to l In 1915'].G by Gonoral Cunning , 	cho1oioal 
&urvoi of Xndia 

It i,ao locatod 40 ailoa South Uoot o2 PAWS in BI ML 
(7 itloo 2ron fa 	i ) 0 

Taonaotory at falc n a rao built by ZVuxr Gupta 1 
(450 A.1 o, )* According to coo biotortano It to Ohantirs Gupta 1 

' An otont Inch' Culture turn tnd tho ht o Paso 61  
fl .L• Dho 

tho Indian Publicat on lknbs a Gantt, 1x96 
6' Bihar Th ou b tho Air o' p Go 291 v RR. D kor  

Qriont Xsonano blioa ion. 
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tao, Da aja (300 A,, D.), Zot hoed of tialanda Univoroit 
wao 3 labb c1ro, oiardo tho reed of 12th wont 	+an4a to 
dootro od by I31thti13I Kbii i0 

Tho oito of Valinda noacuroc I Dilo 9 'j milo*6  gain 
pt rto of tho 0ampuo voro 

a) Oroup of $tuuao 
b) Toc plo of 8hr no 
o) Rootton000 for rionho 
d) various 0o . ,o o 
o) Uootolo for otudontf 
9) Opon opacco  
nbo chola oatAbliobl!tortt r o aorrouMod by brtoI call 

iihiah onol0000 tho ontiro opuo from out oU$o, Ono to 
opono in to tho ,c oat oo11o, o frock vbioh otbor ooll3tjoo aro 
ooparatod o, 

Aqa it* 	 - 

Duration of tho courco u o 12 yoaro* It bad 10,000 
otudont o and 1510 toy tabor o. Univoroity had 300 buildiwjo, 8 
bie halm and 300 +Jaya roomo In 8zn hara .:bioh vac tho Hain 
bui34tn3.7  I'rory day 100 loaturoa tiara aivon in thin buUdt . 
2hio covorod otu ioo of Vodaa, &oaio, anaor, Phil000phy, 
U-odicino, Liu#  4otrono3y and Toobnolo . Thoro iao no cant 

7, 'who Story of Civilization' Our orient). Uoritao, pa ?! 59750 
Vol.1 	 ti11 ant 
Simon and Sobizotor, T10 York (1954).. 





rootriCtiofgovon Indian and foroltnol`o xriizod toGothoz', It 
wao a 

 
E700ic2Ofltiril Uni .oroity. A&iiooton tmo V027 otrict 

3tndonto voro ozninod on tho Cato j) only 2.. ou of 10 oou3d 
eot anioLion in Univoroity. 

Tho oncavationo ohou that the pity had a planned 1c yout 
t ith roan of non otorioog Boctolo loavina a lido opaoo in bot- 
icon. Dovolopinont me Unoar (oo0 plate flO*2)• 

It bad 8 lecture hallo in the middle of Sanhrao Ito 
oboorvato'ioop crud $Vuan 0h&*', t oro loot in tho vapouro of 
the uornine and tho upper roomo of to rorc abavo the oloo,4. 

AooOrdint to Tibetan  aocounto Ualanfi v ao equipped 
uiih a hugo library in three tall by .ldingo. Thic trno lmo rn 
as Dh n an jr (r2rt of 1iety ), Three buildtz o Coro named 
is I rite dAdhi (oca of otrolo) uhioh tiara nine otoriod in 
hoi, hte Second one called 'Ratna °a .rn' (ocean of jotalo) 
and third 'Ratna. Ua j a' or ' 	nr, •~ n o 	(Jotro1 rador d) .8 
The floutntj otro&a near by added to the beauty of cz pue and 
lopt it Cools. 

It uao a z'ao .dontial Univoroity and of antra rroro 
civon froo tutiono borirdir and 1odaina. Thoro worn oin 

onoo bloo1 o at hoo tolo,, 4 atoned hi(h (coo plato no.3 ), 

8• 'Ancient India'Ou.lturo rind thou ht ,paito G1. 
N.L. Bhaiji 

The Indian Publicationation mbala Gantt, (1965). 



The sonsetriss or Maras were placed adjacent to each other 
i.e. linear d.v opaeOtt. The pisn of individual vibar as Is 
nearly identical In the structures excavated and consists of 
anny small cells group*& arround the feur sides of an open 
court yswd. All .rooms open out to a court yard which. is 
connected to the aovea.nt channel (paths), ' ugh a very 
sash door way. These paths connected different +nastri*a. 

It was constructed with thick wall* of bricks and  
stoner. The outside of. it was not plastered i Whirr shone 
wails ware well polished,, 

The fina cer of this University  we 	ptal, Ursa, 
Pala end &Lng Of qtr►. It was a laM..grant University 
and had 200 r a s es given as guts tor its Virg ezp.nsse.9  

Winks and veils were the usual source.* of water supply* 
As the soil Of lend* was soft and so ar table sufficiently 
high tsnk ► and wells could easily be due out,* morning 
stu . nt bid to bathe in swirl 	pool. that belonged to the 
University,. 

Open drains Oonstructed of brinks were also used as 
$ever lines, These drains wear pierced through solid walls 
and the waste was discharged  out side the songs e , in the 
central court yard. The kitchens were located in the central 

9, 'Ancient India' History and Culture,. page 144 
B, 0* Gods 

Asia Publication house Bosbay, (1959). 



court yoawE as that food could bo owily cor odo Tho tot . 

ciao aloo plod 010,00 by# co ora11y in the north root ca oz 
of the co otory„ 

Qalanda iao burnod to around in 1197 A,p. and ito ionio 

tioz'o claU3htorod by 1 httaz' tthil3i.  

1.4. 	-- 	 I 

7th to 3rd Contuz'y D. C.  

Dcavatod by John rzro1au0  Dizootoi 6onoral of 

4z'ohaooiocy in India 10663 to 75. 

It to locatod 20 of .oa North cioot of 1dorn Rauol..pindi 
(Pakio" n), 

In the os oavationD to ott&oo have boon 41 ovorod 
an the oidoo o ' a broad ztit otreot. 1ho f rot city to hnoin 
so 'Dhir.undt and tho c000nd ac '' irlmp' Az'rton doocribo 
it ao '4 1aro and p ooporou.o city'.  

Ta 	$tia onfforod eonotantly from political  poitica1 

uphoavalo. In 6th century D, C. the 'arum # coript rso 
ahanjod to 'cacti' by Porciaao,10  

acabo »ai1c vac kaotin to all Aria ac the loading coat 

of Hindu Ucjcro. It t o renounced for Ito codloal ochool. 

10. '1 noiont India # Culture and thous bt,, pap 70 
1I,Le Bbcti 

The Ind 	publication„ Anb1a Csntt. (l95).  5 



Tbo J1vtckc roforo to ao ony,  ao 500 otudonto inoludintj 100 
pria000 	viio wood to chi variono oubjooto at bobaha 8i1c, 
haohin to r nl.y in tho hando of Brabzno, 8i1 Ttht 41ff 
oront arto Toro to It. 

2oaeboro a000ptod at 1oadt 20 otudonto at a ttao to 
ado thOEl. T o otudont paid taco at the aom=0000aont of 
the co ao or at the off. The toot taro 500 or 1000 ahapanao 
accordi 1 to tho financial poattton 12  ho poor had to (L TO 

hto oorvi000 to toaohoro for the day and bad to learn in 
nit. Thor troro called ac 'Dhenantc Vao ° ao againot thoco 
foo payoro •Acriyabbaadaya & . Froo education for for poor 
otudonto- by oot o charitable  community uao aloe provldod. 

It had no moat Flo or lecture roorno, .A`o oaapno and 
to laid dotin condittono of adtaiooion, It tiao Tintveroity only  
in the condo of boin a oor t of advanced ancod 1oa i ,* Roforon000 

ouugoot that tc ►©iro hou000 Toro wood ao a coat of 1oarnin3o 

The arobaoo1oicto bbvo not found any alto tthioh could be the 

U. 'The otory of Earl; indian 0 vili at on' Ito 57 60 
G.E. ton 

t ionta1 Lozano Omar (1964).  
120. 'Ancient Nadia" History and Culturo5  patio 

B.O. Gohhalo 
Asia Pab1iot&on Moues (195c). 

13. 'Pro- dd .ot India' Paco 300 
R. L Tob 

Kiaciin POOOD Eoobay (1939). 



asapus Of this ancient seat of learning. This also •oo `irse 
that only tesohsra residences were used as plausi of learning. 
1y seholsz!s were also pa tte&, Prince J hs of Benaras  
had an independent house for hisself froa from hich he attended 
the aoi .ogoo  " Married men also had thaLr own houses* 

Planning of monasteries was staple,, a central court 
yssrd with tolls sorro ni , (se. plats Jo,5). The vaUs 
constructed were of 'Diaper  P.bble'" typo i.e. wall consisted 
of ea riding pebbles in a ss of und sorter, The rstmtoroe  
sent of the galls was don* by  insertion at "gear intervalss 
of isragular block* of $tone, 

The sechanisa of planning the various departments and 
integrating 	in to a cohesive and cont 	us pattern in 
Punjab Vfliveralty Osrapus, for• 	analogous to the plan of 
ancient Tak 	8ils. ' ' (tyre plate No.4 ).. 

... 

' . first city known as 'Hhir )eund' bad irregular, 
crooked main street and narrow lane.. The second city 
' 8 I p' bad a fine main street 20' wide running Nortbi8outh  
with narrow roaäs16  running  pee i 	to it at regular 

14. Punjab University Campus* lmhore, page 196  Doziodis 

15. 'Indian Architecture' Buddhist and Hindu Period#  ►S* 155 5th edition. 	 Percy Brown. 
Tarsporval Done and Cow. I.td. , Bombay (1965). 

16. 'fie Wonder that was d ' page 16445. 
£,L, Bashans 

8idgwi 	Jackson, London (1964). 
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intervals. (See plate No.4 Fig.A). It was a well planned 
city. 	 I 

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

The first of the Bactrian invaders to Takahasils 
was Demetrius 9on-in»lows of Antioghue the great (190 B, C,), 
The destruction is mainly by wh t"Runo(45 A.D, ), 

1,5 Qjker rebut Untvroit4u n1Azct.ni 

Other than these two famous Universities#  some reputed 
Universities were as follows. Unfortunately sufficient 
information to not available  about their Campuses, 

a) Wit# Mid 7th century A.D.  
Nowknown as conjoe Varam in Ohingaleput Mott. Kadras, 
It was a Pallava Capital in 3outh India. Teaching of 

Buddhist ocripturee was a special feature of Kanchi, Kauttlys 
is said to have spent his educational career hare* Htuen ?sang 
described that at least 1000 priest lived in 100 8angharse, 
It had eight buildings for learning*  The city Was famous for 
its Architects, Na reim,ha Vernan con of Mabandra 'Farman I of 
Zallava dynasty was the Arohiteot of ailaehnath ' 8hrina at 
8anohi and shore temple at Mahabalipuram. 

17, ' Ancient' Ittdia' Culture and thaugttt, page 65 
M. L. Bhegi 

The Indian Publication*  Ambals Cantt. (1965). 
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$ntorvalo. (Soo plato No04 	.4) It trao a uolU planned 
city. 

Uator diotribution tao from canal and uao controlled. 
Roado uoro planted with tr000. l rono found dana; nC the 
road or obotructin ; the traffic floe la.o fined. 

The first of the Bactrian tnuadoro to kahaotic  
ino Douotriuo San-in-lov of Antioobuo tho groat (190 D, C.) , 
The dootruotion to nsinly by uhitosRuno(455 

Other than th000 to facouo Dnivoroiti o come reputed 
Univoroition oro ac fo].lino. Ufortunato14r ouffioiont 
inforaation to not available  abou Choir Canpucon.  

a) Mud i T2id 7th oontizry A*  D. 
to r loin, an eon joo Va ran in Ohinjaloput Diott. t odrao. 
It t r o a Pallan Capital in south India. Toachin, of 

Buddhist ocrtpturoo use a opocial feature of 1anohi. & utilya 
is mid to bavo opont him educational career hero, Utuon-scn 
d000ribod that at loaot 1000 prioot lived in 100 char o, 
It 2iad of ,b$ bui1dinco for lung, The city uao fatiouc for 
ito Arohitooto, I aroinha Voran con of flahondra Varaan I of 
3allava dynooty uno the / rohitoct of Kailachnath ' 8hrino at 

1anohi and chore toaplo at baba1ipura. 

17. ' Anti font' dial Culture and thaught,, pao 65 
I4.L« Dhai 

The Indian. Publication#  1nba1a Cantt.. (1965), 



d42. 

b) 	I 
It was a capital of the Naitrika King In K a►th avar 

during 475 A. D. to 775 A, D. Originally it was a aomaeroial 
centre and lst•r developed in to a place for learning under 
the patronage of royal family. Its reputation surpassed 
even Varanasi and Nalanda, 

Hinaysnisa was the special subjectof this University. 
It 3u said that 3thiramatt and Gun ti of Nalanda fame joined 
this institution* 

King Dharaapala laid the foundation stone of this 
University in 8th century A.. D, 

It is located in X3hagalpur District Bihar. 
This survived as a great University for 4 centuries, 

It had a campus surrounded with stone Walla with 6 gates 
leading to 6 different colleges. There were 114 teachers 
having specialisation in different subject** 30 0 students 
were r•eiding on campus*18  Admission was strict. A Isarned 
professor was inoharge of each gate who gave admission to 
students* Their names as mentioned by Dr. fl J. Mukerji are: 

1) Ratnakara Urti 	last Gate 
2) Vigievara Kirti 	West Gate 
3) Naropa 	 North Gate 

18.. '#ties of Ancient India' page 76 
B, N. fir : 

KeenakelU Prakaehan, (1966). 



4) Pra janakara'ati 	South Get* 
5) Ratna Vajre of Kashmir  Kaahmir Central Gate 
6) Jnan*eriaitra of Gada Second Onto 

It had more foreign students than Nalanda. Nalanda 
and Vikru&a $Ila were managed by a joint board with firma 
,Pals as ptron, 

It was destroyed by Bha rtiyar Zhil. ji*  

4) 	 District Bi japur s 
Middle of 10th 'century A. D. 
Pounded by a minister of Krishna Raja TI ruler of 

Rashtrakuta Dynasty in Bi apur District. 
It had students hostels and a well planned campus. 

Local inhabitants  used to contribute for the upkeep of the 
college* A desirable am on the cOcasion of every marriage 
and thread ceremony was given to the college. 

e) e 	 (11th centuryy A.D.) 

Location 	South. Arcot District of Madras 
Site 	300 Acres 
Enrollment 	340 student e. 
3sber 
The Speciality of this University waahat seats were 

reserved for different subjects as follows. 

18. 'The story of Early Indian Civilisation', page -187 
' 	 0.L Sox 



75 seats for study of Rig—Veda 
95 seats for study of Yajur Veda 
20 seats for study of Tp" nishada 
25 seats for study of Grammer 
35 sets for study of Xisaaes 

10 seats for study of V9danta  

Teachers received their food plus nual gift of gold* 

Teacher of V•& to received sore than other. It was a land 

grant University. 

..6 

f►4srsahss Institution of hiher learning* 

These were essentially schools of Theology with auxiliary 
linguistic studios and financed by the states with their strong 
hold* 

Muslims being orthodox, the aim of education was to 
stabilizer the religion* The out come was fit for the posts 
of psis, Muftie and other adm nistrators* By Biddle of 
13th century the science and culture of I clamto world was 
brought to India and Delhi became the greatest centre of 
Muslin l**rning. ELtuaieb of Delhi was the first to establish 
iiadarsah at Delhi naming 'Madarea'.eMutzzi49  

Teaching wasP net confined to religion in the letter 
days* In the Madarcah of Delhi, founded by thimayun, mathematics 

19. 'Glimpses of Medival Indian ulture' page 71 
Tusuf Husain 

Asian Publishing House (1962). 



astronomy and geography wore Itch.** AKbar added important 
Lzb3e0t0 as it etto, neur*tion, giomatry, accountancy, 
public adminstration and agriculture. Balance was much 
adysnoed Mir Psthuilah Shirast had Lnv.ntad a Sun whose 
part! could be se 	ted while robft,. 

Akr, ►ddin *n (Aursnib period) of ±c orat built a 
Madraish at Absedabad at an expense of Eupsis One 3** and 
twenty four thousand, vil age of 8sbilsb, was given for its 
running expenses. Stipend of Rs, 2,00 er day was given to 
desriving, students,2  There worry constant and i is t* 
oon ots between teacher and stn ,ents.. Teacher was totally 
responsible for the academic career of student. 

Each seat of higher learning was specinlized In one 
particular birch, for e rpis Delhi school of Bhsb Wsti .. cb 
specisitaid in the Traditions (Radii). the ?srsngithlt sabot 
of .iiaoknow specialized in Jurtapr dines (I'Lgh) and is Sialkol 
school spec 	sod In the grammar. 

One who had a good knowledge  in logo and philosophy  
was awarded the degree of 'lazi1', one who spsoialized in 
Theology was awarded a degree of 'AILS' and degree of 'Qu ' 
for specialization in literature.21  A rear ceremony osiles 
' rr . s 	di'' was hold when these douse were awarded 
to eligible students# There were special 1dsrsah for ladies 

200, 210 ' GUmpea+ of di l Indian Culture' page $7 and 92 
ru.su' Buss In  

Asia PtbUebirg Ro e, (1962). 



Bono of the farouo fladarcaho are so foi.Iotioz 

a) 	+. 	UZ * (3,398 A.D.  ) 

A coat contra of cduoation undor the rule ..- ? of 
Sultan Ibrahim S8 	(1402 to 36)b  It recoivo the title 
of • Shirao ic*Iind' i.e. Ring of 1ni ro ty Toun. 

'too fadar h of 'Bib .-►Raja-Haan' vac the moot famouo 
inotitutio of Jaunpur. 2hoolo , hiotorr Cad phil000ph wore 
rain oubjootc of loa 	, 

b)Pounded in (1472 A. D0 

1 imud Gtiauv  the 1Itnotor of i o r d Shah I1I0  a poreian 
scholar, ban ootabliohed this inotitution and had a 'buildintj 
oicilar to bio otin traininj institution in P,oroia* 

It had lecture hui10 Ubrary, moor uo roouo for toaaboz'o 
and otudonto erround a roo agar open apace. :i3uildina vao 
three atoned in height and zaoaourod 205 'imIGO Iulana Abdur 
Rahn Jant time the Principal in tho raGinG of T3ahaud Ctianm  

a) 	L (i436145O)  

Ancient capital of Hindu at Dh r vao ohiftod to i2andu 
In 15th century by Marl dynaoty.. 

l'aotng to Jame-flojtd thorn in a iaro complon known so 
the Ao g , , 3. (palace of Cold nobur) i the rogino of 

22@ 'Indian Architecture' tolania Poriod o  Paco 70 
Percy Groan 

xaraporual and 80n00  Bo bay0 



Mahaud (l436-69) each side of which is ,20,,23  It consists 
of three distinct structures# The first of these buildings 
was a Mader h, one storey structure with halls and oompar°t-- 
cents arranged arround a large rectangular court yard with 
a circular tower at each corner. College rooms had a root 
of Pyraaidal Vaults and a covered corridor is front,*  

in 1450 this structure was con erted to imperial 
mausoleum., 

FirstPiret two centres of learning in Europe to -take the 
shape of Universities were both in zteiy24  at Salerno and 
Bolwgna. Porter was established  in the middle of 9th gent ry 
and was a. school of medicine, latter was a school of civil 
and cannon law and was opened In the year 1158 A. p Third 
University case up about USa to 70 A..D, at Paris and was 
famous for its teachings at Ihilosophy and Theology. This► 
Universities were under the control of Church and Chancellor 
was a cathedral Officer appointed by Bishop. 

In the middle of 13th century the University college was 
started at Oxford.. Aim was to give higher education to whom 
existing Universitieswore inaccessible. Initially it gore 

23, 'Indian Architecture' Islamic Period page 62 
Taraporwal and Bons*  Bombay.. 

	Percy Brown 

24. 'Encyclopaedia Bri tanl.ca' page 562 
Vol.21, Published by William Pantom (1962). 



residential accomodation to teachers only but later on in 

14th century atudente and staff lived together and tution 

was given inside the colleges Buil4tnge were small and 

Much apace was not needed* 

Between 1500 to 1515 A.D. oollegee were constructed 
having rooms for lecturer** library and common rooms for 
students. A.e late as 256467 a big hostel for about 70 
tudonts was built at Pavia* 25 
9oppluding„ t rks $ •n i~r— -- 	ra 	ri 	++i 	~rrrr 

From the study of these University 'Centreet it is 

clear that Universities to ancient, periods were much advanced 
in Campus planning particularly Nalanda Vieva VVidyalaya 
Though land was easily and economically available its 
planning was compact. Development was in linear direction 
with vertical buildings# even though mechanical vertical 
communication facilities such as lifts were not available. 

mcp els was also given on services and facilities 
for students, Hostels were provided. Roads were straight 
and not too video 1zium traffic was that of daetriane. 
Pew reference& of horse traffic and CharLots are available, 
such as 'Tuan Chwangt came with his white horse from China 
and stayed at Na3anda for 5 yore. Road pattern was linear# 
Generally buildings were 4 storied,, constructed with bricks 
and stones. Water supply for drinking wat rand sewage 

25. 'University Campus Planning;Osnoepte and Standards 
m.o. 8hah  

School of Planning and Arohtteoture, Now Delp p (1964). 



disposal were also conaider.d in oaapiis design g. 
Dun to high disoip in®o strict punis nto and 

close contacts between otudents and teachers#  the overall 
environment on campus wao very good for educational purpose. 
Campus was a community of soholure living and working, t0 
gbther which w r are now trying to achieve in our new 
onapuses. 



r As the Zeznsl of the Coconut ie in the 
whole coconut so the University is in 
the Society and in the n rous 
activities of our 11fe 

i. Tagor, 

1The ata of iveraitt Education 
should to to turn out true servant  
at th. people who will. live and 

O 
	 die for thi country' 

gandhijt 
ri3an August 25,1946  

The education quart erly, April' 71. 



IL 

ii2Ifl k'l it' RO 

.1 	 (DDitit Poio) $ 

Tho zitioh otartoa Univoroitioo in India froi 1057. 
Tho firot propoOC for fOunainj a UnivOxOity in India rao io 
by tho CwnCil of p .ucation in i3ontj1 in tho yo 3.045 but 
it ciao not accoptod by Bow of Dirootoro of tho 3cot I hia 
Cazpanyb `'ho firct t 'oo Uni roltloo otartod uoro1  

a3 Univoroity of Calouuta v  roan o on 24th January e  18574 

b) Univorotty of Bombay, l oundod on Z8th July ® 1857.- 
a) Univoroity of t; drag, Pounnod on I9 h Oopt. 1057. 

ocbniacs1 co11oroo tiara opanocl at Poona#  Ginti (1 drag) 
IoOritoO an 3 	jai DntflO(x'iTI1j COZ1o3O, l uttao 

Tl-Ain objoctivo of Univoroitioo cao to provido lnou1odGo 
in Cnlio1i and Phil000phy uhiob voi1d boip thoti In ru ,Un( . 
t anahi had acid in hio op000h.2  

'X 	a  without fog of my fi wo botnj oha11nred, 
crn00000fn11y that today India l oro tUttorato than it vac 
hued o4 y0urc co, boonuco Dri, ioh adoiniotratoro rhon thoy 
Coco to In dta inotoad of takinEj hold of ' no as thoy Sioro ap 

1. ' Cinivoraity Hand hook' India and Coylono ¢ pc o 24 
intor Univoroity Board  aoax'tl of India and Coy].ono Publication. 

2 'C catiouni P1anntt and Ue oval into ttanr  pco 0Ibx3nathun 
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bocan to root thoa out'. 
Tho out i,ut of U ivoroitioo ciao tiny t1 tt Of a1orko 

and not oroativo t7 O of indivi ut 2 o.. 

r 	 ! ! X a ~ 	ys ! ~y-~ -~ 	• 1 

Iooro inIopondanco tboro troro only 20 tbi aroitioo 
in In1ic. :tutor in opo onoo tho nbor of T3nivoroitioa 

inorcnood z' idly and of pz000nt pro hvo 86 Univoro tioo 
(ino1 xainc rioulturo Univorcitioc and inotitutoo doomd too 
Univox ctttoo ). Sao tho aruph on p1 to t o, c . ''biG incroano 

In flUX!Ibor to duo to: 

a) Urco to bnvo hichor os uaatton 
b) flocoocity of tho Country 
o) To bro-h ox iotir ovor crordod Un voroitioo 

into o 1lor Untvorottioo. 
d.) Poa itioz 	oo 
o) Population inoroaco 

In 1956 Untvoroi y Granto tea: ...onion iao cot up bb an 

act of r tic wont. 'bio ran an Important otop tabon to 
aovolopo faotlith s for higjhoy loarnin and roocarob. 

Inorowo in ctudonto o olriont 
IA 1947 tho onroloont nuribor 'tmo 4 la roo At tho 

boiuina of 2nd Tivo yoar plan0 tho nunbor taco 7]2, 697. 

PLcjwoo from inforzatton ouppliod by V.4, C. Offioo $ floe Do hi 



Dasintj third plan thoro t730 an a&titton of 4 3.c co of otudout 

in Vntvcro tioa, and to oy It to oior 30 1aao (In 1970.71 
fide taco 30,01, 292 otuaont ). Grotitb rate of,cjhor 
odue3tion I2UtflC lact 4 ycaro tiao about / uh ro as and 

,c'orth z ►to to on' 4/9 

Untvoraiti to a 000to founded for the advncoont 
of 1omtn3 co It to conctantly *itnj. Ac inozi1odo 

Ca nl00 nub►r of dopci't nto and their otc oa 10 inoroa 
Ito vork to novor oo iplotod o 00 every bui1iinc3 on ca'.' puo?hould 
be daai.Cd d t~itb thic conaidoration, Zn hia convocation a droot 
to the Univo - city of Alluhabad in 1941, Jaa1iar1a1 I7a a 
(Virot Primo Xiniotor of India) defined Univoraity ob3ootivoo 

° 4 

 

Univorotty otando for bu nicx, for toloranoo,  

for ro oon, for pro 000e for tho advonturo of idaaa and 
for the aocrob of truth* It otzdo3 for the onrard oroh of 
h n raco tot rdo coon bi., tr objoctivoo. It the Univoxitioo 
dloahaze5o their duty, than it to roll for tho nation and 
tta people . #. 

Tho tFntvoralty io a p3xco for oucba o of ldcna and 
ohaptnj of out Iooho tn1 4rr'c at va rooearob, 2ho very ob ootivor 

4. 'odorn Univoroity' p p co 20. 
flico 



PL.i1T :r. 

l 

\ 	
ç o 
 AND NOT 

..~J 

 

r  ~ ~ 

` 

	

l 	1' 
FIG A 

THE U,,'IVE SITY A SOCIETY OF IINDIVIDLALS LIVI:,:G AND 
WORLYi~G TOGET'..' R FOR THE ADVANCE;i-._ T OF LEAF_?'I"iG 
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of education bavo undorgono a ®Ot uof0 o of onpancion 00$ 

u) 3ducation without builaingo in natural +Cnvironmont,. 
b) i uoation ith.tn chodo or toporar0y ohe Coro ouch 

an Aohrcunao 0 

O) E2ueaU on uithin build .nt'o. 
a) Education uitbin a propor o irunont, 

The of s a in the educational p ttorno rocultod in 
olm oo in oaupuo planning and Ito tbroo d;iitonoiona 

t rokttootur'at Intorprotation of the meaning of Univoroity  
and 	puo: 

i` oo platoo nu lbor 7 and So 

2.4 

7 rty far our UnivoroitS o are s .oco ofu in aobioving 
tho bo Cor a to important ? Inforriation from Vice-
OlmnceUoro6ahotro that the problea of our Univoroittoo .ic 
vary eoipiicatods Until end unloao Univoratty to ieprovo& 
oonplotoly it cannot patio 'y the ro function, 40 r ro cult 
of ovor +wee ding, non,-availability of teaching staff un 
omploymont thorn i.0 a fruotatton acong the otudonto, 

To oatiofy the objootivoo and reduce ovor orav tngp 
n r Oaapuoos ore 0000ntial uith proper on ironmon*.o The 
cocioty nuot be able to maintain thooc oa pu000. In our 

0 



c6unt "y 000noQio 1ovo , $o by and that io vhy in t ry 
o$dontiQl o ucoc otudonto molt o 'o3,ption from ompuo 

roof donoo. T.io utetoo thoir tiro and or or r Ohiah oould 
bo bottor u=lmd for learning and r000aa b vorka1 Tito 
probbc o L3ro (t 

s) is aAoquc to finanoc 
b) PoU tics$ intororoncC o 
a) Or 'lic t1onal dofooto 
d) Unc m loyiioit cud fruotattor nnon 	c ►tot 

k Un voroity can not fulfil Ito objoctivoo by 
continuing to ro=in ao a otati.c orcrntmtion, It obould 
bo a dyn nto and progr000io Institution and rapidly 
obaa;  it ;e a000ur000 avoi3.ablo arcs not adoquato and lerger 
out l , to necdod for thin purpoco. Total oupandituro 
on education in about 9 percent of Groca national Product. 
Tho °AQ flZ' Corntooion 

'Tho aboo uto anount per capita opont by too on 
education to about 1/100 of tbat opont, by aountri co liko 
U,O.tapan and U,8 8.fl. Thom Coup rioo arc opondto! 

a►ro then 6 percent of Cr400 .anon. Product on oduaat n. 

7. ''roblot o of our ETnivoroit ,00', patio 24 
KOR* Dttc 

Tho Education + rtor3.yg  October l9 



lot Pivo Yo' Plan 	 G 	14 orovoo 
2n2 Fi,Tn Foy Plc 	 . a 	40 o roo 
3r1Vivo Y03z' Plan 
4th. Pivo ' or P1 	(%96971 Pi r.) 

Cone. 	3tat 

 
07 aro,00 

~► 

 

183.52 Qro `oo 

UzttonoritoryTote1 

105499 	76.% 	3.47 	103,52 ororco 

Thao to ohor o o cono Untttoroltr c a not irit . 1. 
,ovolojo c puo are por ro &romontog but bvo to plan in 

aif oront Pbz000. k o 1.4 to tho tin p robloQ for o r not 
octab .9.o ont of Univoroity, In urban arc os, ouoh tar, o 
crow of land ro oit1 or not avcilcb10 or land coot iø 
too hiCh# t uo oroating a probiom for a rooidor ia1 cctripuo. 

2,5  t  t  # 

from location point of viou a pu000 can bo dtvidod 
no 9011=0 a 

W•a ~r f _ 	m 

o) Uro1 or Country oido Caripuoco, 



-.26- 

(1) 2oeimioa3 a3npucoo in urban aroao prov+Zo bottor 
rocs roh faollitico for otudonto and inhiotrioo, Otu4ontb 
on iaoo ott t 2aot1 .too o o rya 30* 0t0p piCtUZ'0 b llo,~ 
ohopptr oontroo otoo Cit aono can aloe utiUco Univoro ty 
8aoi]l ltio o. 2iio 'ooulto in a co act eaapuo, 2noporta- 
lion coot to loaot-but It addo zoro bean on oiotij 
cityi oorvicoo. Oacpuo y bo on tho outoktrt of a city 
or c y bo ao a rods o in tho heart of city load in to out 
oido0 (000 Plato no.9, P CMM). 

(SA) Capuo co a uodeo in the bo art of a oitys 
5hio to idoal for, tim dooian of a nov city and 

Univoroity, It 'ban. cone a4vaAtac 	other typoo ao 
to .ova s 

Caapuo in doolgood in throc .00noo-first mono of 
rooieoneoo poor do city contra (000 pinto 9 Pi,C) and 
dovoioont i. t fiotorod and oon ot. So rooidanooc 
dot tim adva t oo of city contro and thoro 10 no nococotty 
of providIV3 -oo 	to $coiiittcrn. 

2bo n.ocond r ono via tho 	 mono bavo bone 
roupit3 and oUthtly horicontal oproad out plciminc, so 
tho aoa8ontc btalcUngo era copamtod froa city dtotur'baneoo 
litto noioo and traffic 	crdo. Iloo it o oy 000000 

to the city. 

bo third aono in. of f told cicttvttioo and no to 

86 'The Univoroity in tho city* gago 
Arohttoctural £. view,J .y, l9G4o 



placod O~1Q9 from tho of ter contra, 
'ho in problen 10 of traffic coparat on prtiouu 

larli In 21 of €ono. 2ho othor dr i bo1 io that of litt1.+ 
c!a eo for utto [rot7th. 

0 

9ho oa 1piao to outoido the oft' boundry, onoro1li 

3 to 7 otl oo omi from ottV-Do it obould be a calf cuff i. 
aunt oo~puo Zt cannot i ov the od nt oo of city 
fucilit to o and oorivoo. Theo dovolopcont coot for t} t c 
typo to imach hihor than urban canpuo 	advonto to 
that cuffioiont land to available for ccnzo and no 
dioturbanco of city traffic. h000 oanpu000 arc Cenos'at. y 
planned with liorioontai., oproad out butldlntjo and oconooto 
uoo of land to not oona dorod trhiob to min cadvantago 
of thin typo (0oo Plato 9# tg b ) 

Cmpuo 

 

to loo tod In rural aroma. hto hao oatn  
advantat~o of availability of land, ¶Tito to oa4tablo for 

`toultural ivoroitiao iboro a voot onpanoo to noodod 
for faroo and ozioriuiontal fioldo. 8o t oo U vo itioo 
are bettor located It rural Sao Dtoc4vontarjoa ores the 
coot of dovolopaont. and con truotionol cooto ono mama 
i?ranoportatton coot aioo inorcacoc. 
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Cacpuo my bbd elacoi$Lcd act 	r 

1) Ito oQouoouo typo 
2) lotoz'or;ouoiaO typo 

3.1 Iocc~us  

2horo is iomogonity or unifotity in the land uoo, 

in dooiGei5:.nC on 	i of difforont bnildino. they 
vo coi o oos on doriontnatore ouch ac ocaio proportions 

mtorialo, ourfaco finiohin and tong and fonoatrat on. 

2• 	ei~*+ a~tt y►Q 	n 

A typo of capuo in ihiah there Its no uniforcilty 
• in land u,00 ( tot land ao). in dc0inin and roupiut 

of buildin{a, Eah building has Ito ovn individuality, 
oko t y or c.y not be coo coon don ni torc ac in 
boaoConooaa typo. 

2.6 	 aa 

Di 'feront factoro affoottna + npuo forto eros 
a Ccturo of cite 

b) Olicto 
a) tato ►iata and too alo,y 

a) 	otional roqu v nto 
a) Iduoational am a and ob3octi c 
f) Pznanoo availablo 

c) Dooinoro phi.000pby +anal ' client b 00pim to . 
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4ivon bolou aro oo t clifforent plane .nn oonoopto. 

a) Linoar 4oncopt 
b) nolooular or oonoontrio t ono conoopt 
0) r u1tiplo unit oonoopt0 
t~) 000tor concept 

in tic typo rooidontial and acadox4o azoao run 
, .o3. to road in ct linos 	iroction0 Loco a aroao 

aro diottibutod at oomo pointy. Oonttnutty of otruoturco 
is oaolly aohiarod hero0 tt is quite a coopaoc caopuo• 
t ut O~ao to 1tnoar dovolop on h r1)tnG diott3ncO 2.p inoroaood. 
VorooveE' caopuo bocon,o monotonous and locos ito chazri. 
coo Plato 10 &;r-a 

Coro tho tiroo main cot$ittoo of caupue fowl: $llroo 

canoe and th000 condo repo oonoontrla0 At a Lino vo can 
do'olopo one cone. Innor coed or nuolouo to , onoraUy 
Oporto area or aoe oaio, oocond cane 1oa .ir• or oporto 
on thiZ cono for rocidontial noodo This typo of doVo 
lopraont roquiroo Coro lands aloe ciroulatton opa+ o roquirod 
to oro than othar typoo. 0o overall  coot of dovolopront 
$acroa000. Proper ortontotion for bui dince cannot be 
aohiovoa (Boo Plato Io.l0 I CA)II 
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Fig. C. 'Concepts of Campus P' annin ; and their land use 
Pattern in India' 	Kulshre$tha 
I.I.A. C,; nvention, Roorkee , 1970 
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210 cu  to bio nuzbor of oof ouf2ioiont unito oao `i 
oorprtotatj 1eaiinj,, live and 3otcuo octiv tioaO ' oov 
ianttri aro "opccfioa* turo o2prnoton to oao o t oroov'or 
mpuo 0t bo Coolcmod in a 	paot D ylo. (000 Plato 13o,. 

$) j la  43a aOPS L 

floro the laara a f ns an lots aroao form 
s iffox'cnt cootoro. Gonorlly ac 4oaic ooctor to In botr oon 
tiro att r t 7O. $ano of the totntaQo ore: 

(1) Road pattern to gri4ton and not int roott . 
(it) In or oh aootor a prorioion for future otpanoion 

to aoaon ial oo r oro opo opacoc btvo to be loft 
out in the oacpuo. 

Tt tc roo to in a oproad out c ►puc, (soc Plato flo s 1], 

mho 0bjoQ In sOoxiiic pattdrn are ronootOd in 
phyotoa. plenning. In not1 UnivOrOLtieo, the Uy'oton of 
aLfforont oputoonto and their C p r to bnildi ;o to 
roplaao& by ' Sohoola of Studio o 4  4. ( fin I I '. &mpur thie 
cyotoa 10 opto4). 9hio broIthg up of dopartaonto ba 
oonoiaorablo influonco on planning thorn to no noon to 
4Upl Cato fontli ioa, It CSvao a nau rolationohip and a 
DO 7 airootton to caapuo plann , 

0 



In not Uni orci do o coro o 	oto to civon on 
cuaioviott1 cA6o in toz it , So do V111 bwwo to oonoidor 
tho inotcai1ation of *:Loco oircuit iV. v  000puoro and 
cotziwiiocttou cyatouo, 

o y yoQr Onroiiont m bar In UflivorotttoQ to 
intro oing pid1 	Tho inorcoo to about 13 poroont 
poz year and ye hvo to provMo a coat for tboo. £tttnj  

.tvorott*oo oro over oroudo and not ablo to ond  
ftuthor to accomoftto tbto incroacod nunbor. So nou  
Univoraitioo arc coeintj up. A pno1 of Aar Inotttuto of 
duoationa1 Planntnij hat oleo ow ooh oponinij of core 

Univoroitioo to cope vith noroaotnt onoloont. tic cuot 
oiroful1y dooin thorn nova oaaguooa tthieb viii Dd in 
cicoordanoo vith nor toachinj cyototc, Aloo problono of 
our ototin conpuoco crio. over crov8tni, in o bi1ttyg  
no provioton for future opanoion ohould be conoidorod cad 
ovotdod co far ao poociblo, 1?lannin oorcopt of a=puo 
thou lad be ouch that it rill tako care of all above 
aontionod poitto and cilco Givo a 3 ost oconociicnUi plaufod 

9. ' Pauol roport ° i cica Inotituto of £ducattanal Plamina 
Prof. 11. V. 1thurp Director 

T ita o of Ind is g  IIo1hi 27th Aug. 1972. 
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Part 2: u  ~ 

External services in a csntpne includes: 

a) Circulation eyetoae w Roads, Pedestrain Paths ate* 

b) $ever Lino& 
a) tors *&ter drainage 
4) Water supply 
.) Esetricity and telephone lines 
t) Gas supply 

Out of all them* services the most important fr 
architects point of view is circulation eystez and this 
is dealt in de it in this chapter. Other amicea are 
considered in the next chapter. 

3 	$ 

The campus circulation e3stea or ôaspus traffic  tiEtfiC is of 

throe types* 
a) Vehicular (power driven) 
b) Pedestrian 
0) Bicycle 



The problem of traffic will vary in magnitude 

according to the campus types its location in relation to a 
city and the influence of the eociety. in fully residential 
caipust vehicular trafficto lees than pedestrian traffic 

as compared with non residential. campuses. Traffic 
distribution depends on arrangements of land use selection 
of site for buildings.  

The Romans were the ioneere is scientific road 
makers Ronde were essential for military action. The 
first road 'pp+ n Way" was laid in 312 B.C. and was 
560 miles lung's 

in India record of road is mentioned in Rigreda 
and the high ways were called Maha.Patba, Road width 
varied with type and use, Traffic  Ooos eted of carte, 
chariots, elephants etc, ProvisLon of footpaths (Pad  
or ko ) on Important roads was a common feature and 
its width wa.e 1/5 rd of a carriage way s► Separate carriage  
ways were provided for each type of traffic an arterial 
high ways,.The roads had ParshwaZbatan or side gutters. 

landa„ Taksha..øila also had planned road patterns, The 
roads were straight and narrow. 

Prom the earliest periods "ads had two main 

I. 'Road Engineering# Page 3 
Professor 8ahani 

8ugr►antha Technical Publication, Railway Road,. aoorke.. 



E.4Si  

funot1Ons*  
a) A means of direct aocetis to bui.1dine 
b) A *eane of phyieal coaunieat&On from place to 

place for people and ehic3ee, 

The use of ,power driven vehicles has changed road 

planning cone e lyo 

A streot can be defined as,,2  'A torn of layout 
consisting of carriage way for vehicles fianked by 
.,pavements for pedeatriane and fronts development with 
direct access to premises for pedestrians and oceaatona 
Ily for vehicles, 

Difference between .Roads and 6t aete s 

The harmer relates to routes which are primarily 
used for carrying traffic and the latter to those 
which are developed with adjoining buildings and are 
pr rely used for giving access to buildings.  

W*de Teiford and MoAdam are the three son who  
Introduced scientific mothods of road ming. 

Roads are classified here as u d s 

a) der Roads 
Roa1* serving the country as a whole or a region 

2'Tbs Strut in Evolution' Past 
N.?. Allen 

Journal of Town Planning Institute - lobe 1967* 



4.35I 

of the Country and linking up the main centre of 
population or the various regions. 

b) Through Roade 
Those are roads drying traffic,  whi has 

originated to one area of the town and having its 
distination in another area. 

0) Local roadsi 

This inoludee all other roots in the town except 
development roads. 

4) Development  Roads a 

These are roads whose primary function is to 
provide frontage for the development of the land, 

e) aide waLks or pavementes 

That part of highway exclusively reserved for 
the use of toot passengers, generally running paxsllel 
to the carriage way and separated therefrom. 

Do 	ation b jeU ~r. S e 

From material point of view, roads can be 
c].ssstfied as toUowsi 

a) Earth roads 

b) Gavel roads and urn roads 
a) Water bound MoMaa roads 



d) 3i' moue roads 
•) oorn*nt concrete roads 
1) Paved roads of bricks wooden blocks# stone, 

metal sheet, concrete blocks *to* 

♦ i 	~-1 : 	P t. 	yea 	7, 	'. r 	♦ y - 	~~,r 	r 

a) flexible structures 
b) R414 st of *s 

a) Plezibla Structures $ 
A form of road construction which for the purpose 

of desi.gn is assumed to have no tensile strength. Thees 
roads are built up of lasts Of grenule 	teri s. In 
upper layer the binding spent is 4sual.y bit bitumin or tar 
via McAdaa roads. 

b) Rigid 8truàturess 

A form of road oon trzca an In which tenatle 
strength is considered for the purpose of design viz 
concrete roads, 

ur S. 

Roads In a campus can be classified as fol o ss 
a) Major Roads$ 

Which carry traffic to and from the campus 
SOOO way* connecting points of rigin and d*sti tIon 



rithin a ownpuO. 

b) finor loadas 

This includoo bioylo t o ov 

Thoro is a hierarchical ro tionOittp botuoon 
varlotzo Oo, Sonto of * 'Qu ation eyo tOZY On and off the 
oaDpUO bacad on oealc of motion* Tho eo uonco obou U be 
to foUUot of 

I 3 z' CommunityRoad 

Carpua to way 

, flaor Upuo Road  

fltnor Caapuo Road 

Doottnation Point 

fro road pattern ohoul4 be In a000rdanco frith oLto 
oonto o anti should ostiofy the zeuirornonto of trafftc 
flow. Thou ohould be a + o so of rrivai and 4opprturo#  
of aavinc from ono piano to snot r.. Xt to this pattern  
+ hloh "il . QAko the Ito of the whole ovoiopont 
aonprohonciblo to any body iaov na on can o0 Road 
, horn ob.auld unable aronc at the oontro of Univorotty to 

b 



bo Izopt too from traffic* Pour principal types of road  
psttorn ucod in oaapu000 arc as fo ,iot os 

a) ba ron 
b) Linozr 
o) R adicl 
d) Curi1inccr  

a) Grid—iron pattorai 
It its moot commonly uaod in coopua dovolopmonta. 

3orno of tho dravbacho in thto typo are 
(1) it ckoo milking or driving unp3 aoont duo to 

vic it monoto o 
(it) The otraight lies indtoatoo an urent goal. 

(iii) &io to ouitablo only for plain IA a and ihoro  
Vo Li .ar traffioo tø more than, other form of 

(Goo Plato l2 V Pi .A) 

b. Linoar Pattorni  
The linear oyator of circulation vonnoc n flown 

bottzoon t o points, If movement along Ito length to 
ovor loadod g  traffic raycome impeded, Laps are 
added to aid local floe (co plate 3.2, PL&B)o 

c. Radial Pattern: s 
dial eyetom direct a floc to a common contro or  

atiay from common centre wbarchigh lovol of ac! i rity aizit t 
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Though itmakes travelling pleacent du# to changing view 
of b ildings# ..t increases road lengths„ Also orientation 
of buildings changes. This system is not flexible as the 
grid iron* Rings may be added for future expansion. 
(Bee plate 12, Pig. Q ). 

d) Curvilinear Patterns 

This system gets the advantage of topography by 
following the land as close as possible. Thin system 
is closely related to traffic at the local level. There 
are few straight roads, out-4esaeo, dead. and streets are 
also used. AU those elements have a tendenoy to slow 
down the traffic. Streets are more i tr eti because 
of varied view, street tjpes and topographical changes* 
This is suitable for a opus whøra land is not PI*o 
800 plate 12, dig. D).. 

The spate 0  time, scale in a fast moving vehicle  
sakes appreciation of details impossible and the rhythm of 
any roue, the punctuation and elements placed along it 
must . be in six* and in scale with the speed* The 
designing of roads should co-relate its purpose and 
oharsotertetics Road capacity varies vttb speed and is 
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max m= at 40 miles per hour. (SeeAppendix I).  

3.4 C .. ~., a►~`~s 
Use of automobiles is increasing day by day. 

Automobiles have changed from a luxury to a convenience 
and in many places from convenience to a necessity. 
Parking for this is very essential. Parking is a large 
consumer of land. For determining parking programmes  
following points should be considered* 

a) Identify nature of parking requirements 
b) Estimate number of spaces required to serve 

specific act iv 4ioa, 
a) Determine where these are to be located, 

d ) Coat of construction for covered parking daoilit ee. 

Parking requirement can be classified in throe 
categories* 

a) Obligatory 
b) General 
o) On token rent 

Parking for staff, visitors for students who have 
no other moans to reach the campus constitute the obliga- 
tory category. In opt campusess# though at present vehicular 
traffic is not so much as in foreign campuses yet we have 
to take In to consideration parking problem as use of 



automobiles is increasing very rapidly. 

3.5 Rgad Furniture s 

Road urniture includes 

a) Traffic signs and signals 
b) Road lighting 
o) Guard rails and other physical  barriers 
d) Publie conveniences viz drinking fountains, litter 

bins etc. 
e) Trees and shrubs 
f) Telephone and electric poles 
g) Street name plates 
h) Statues and memorials 

Detail designing of these ft r ltures will vary 
from campus to campus and should be carefully considered 
so as to make bettor road scene. 

Its purpose is to provide Lllumtnation at night 
for the traffic. Research has shown that visibility of 
objects on roads is about the same although there in wide 
difference in c lour between sodium vapours and mercury 
vapour and filament lamps. light distribution will 
depend on width, surface brightness and luminarie spacing. 



This spacing is given by the .toraula given helovs3  

Spacing a laaps lumens X Coefficient of Utilization 
X Maintenance factor 

Aver e f o t 	;; ;Street wi th 

f. 

3.6  

One of the essential functions of a road mzr oLng 
is to make. it reasonably water proof so an to prevent water 
reaching subsoil and thus to prevent uneven settlements. 
It is also eseential to shape the efface so as to min 
out the water into side + nnels or storm water drainages 

Three *rose sections of roads with different 
oa*bsr are given below 

3) Parabojie camber 
b) Barrel camber (aid third parabolic) 
0) Uniform *rose fa .l. 

?Lg.A 	 Ptg.B 	 Pig. C 
- 	 - 

e 'Pundmentala of Traffic Engineering' page 
K, Kennedy and V. Homburg 



Slope for Surface Drainages 

Slop* w equir*d for different eurface aateriale is 
a* follove4  

No. 	Road aurfaoe 	Cross tall 	long fall. 

, Concrete 1 in 60 1 in 100 to 
I -in 150 

2 Tar Iin46 1 	200 
Gravol I in 30 
Paved 8labe I tn 12 

Traffic eegregation te essential In a oapue and 
particularly in aca8erio come if vehicular  an4 pe e 
train traffic le Wore To have a eat. pedestrian aoveiunt  
theae two must be separated otherwise It will create nuiesnee 
to each other# Traffic oegregation can be achieved by 
following ways. 

a) Horizontal traffic cogre,, Lion. 
b) Vertical traffic segregation with pedestrians above* 
a) Vertical traffic segregation with vehicle above the 

ground* 
4. # Denign and detail of the spaces. between the Bu .ldinge, j . 

Elizabeth .IB.azly 
Arhiteotural Prose Ltd, Landon 2,969, 



Oft 

4) VortiOa1 traffio ooi ovation ith vohi loo at  
'o'er iovo3. and p400tiano under j  ro oa 

In our campucoc " ' hioular troSfio to not prodontc 
nant, oroovor land to av a abbo for horiontai oogroaa 

Lion. bio to oaey and 000noiioa1 than otho r nctbodo, 
,nd oo to practtood note a 4c o in nc t oampu000. 5horo 
ovor vortical traftio oGroation  to oeoonttal it to 
bottor to havo vohioloo at grauM .o ro . and podootriano 
undoraround tho than othor two oolutionoo  

r i d O c tk9. 	 a! 	4 	aID 	• 	i Pl 	4 +II ..! f 	r f 	ty 	s f  

tho oanPU00e oho 	bo no fo lollop* 

(a) hio o ohou d ho a tranottion aroa botvoon 
bui1t1irjo and podootrian path# Tb.io may bo a p1aa plazaor 
ouiargonont of path in front of buiidino. Thic aUovo 
aopi.o =moment during tho crucial *on zinutoo botvoon 
poriodo0 

(b) 2ojor Podootrian Pathos 

moo aro the a ioot diroct l noc .botvoon or to 
and doati ti:on for tho hcavioot podootrian trotttc0 

(o) Minor pathos  
Ihooe arc other 400inc4 tml2o and aroao Gtving 



pedestrian access to building and Out door specs.. 

Path syptem should satisfy 'demro'4 ne' of pedei. 
trig ns. The tendency to curvilinear soi►e*ent is universal 

The degree of curvature 
is saled by various 
factors such an speed and 
urgency to reach specific 
goal* please in eoveaent  
can b achftd by curvature  

Desire line 
i 	 404 varying wId s of paths* 

a) To provide a hazd, dry and non slippery surface 
which will carry the load of traffic. 

b) T rovide osnee of direction. 

o) To Provide a sense of repose, 

d) To provide an indication of huard by change of 
st er ialø. 

+) To reinforce chars efer' of particular r place, 

See plate Soy l3 and 14, Pig. .,B. ,D. 

5. 'Planning for Man and motor,  page 
Paul Ritter  

sr aon mss Oxford, London,, New York#  Paris. 
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xLATB No. 

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 
'rays. Grass in between 
slabs gives relief while 
walking. 

Pedestrian path 
follows the 
topography. Side 
cobbles re iuce s te 
scale of patho also 
stops wralki^- on 1, ra::9 

'Design and detail of the spaces between the buildings' page I.o. 
Eliza-beth Beazly 

Architectural Press Ltd., London, 1969. 



AGoording to Mnorican authoro 6  pcdootr an traffic 
at the rato of 18 to 27 podoctrinno per 22 .inehoo lane 
pox' oinuto v  to connidorod a roaconablo maxiriun. 

Path eyotomo arc o.on the principal of onto 
tihiab giro ohapo to the open apace of the campu►o and 
tho .o*zoX direction,, The podootrian ovor3ontol roquirc 
intoroct and varioty in opa000#  produotntj an impr000ion 
of rapid oha o under alotr foot hove ont o Proquont 
punctuationo by focal poi eto on patho arc required, 

Differentiation bot icon arose can be erostod 
by oroat&n 4 oront onviron onto on patboo Plocant walk 
ic a oorter calk then a tediou4 one, 

In our aanpucoc vohioular traffic to not as 
pr'odoiainont ago b oy'cleo 0  particularly In partly rocidontial 
and not rooidontial Univoroity caopu000. Tho bicycle 4000 

not fit into either the vehicular or podeotrian oatoory, 
In volur o bicycle can be as ham&outs to podoctriano 
an autor obiloo are to bicyclietoa Bicycle ridora oz poet 
to be able to put their bicyclee at the front of bulling 

Bio olo track vhon not doci, o4 ooparatoiy obo .+ 

i a 'Planning for t" n and motor' Paso 13 
Paul 1ittor. 

Pox'caon Pr000, Ofor40  London0  tot York#  Paric. 



be a special lane in minor road$ and ijor pedestrian 
paths. Cycle track should be ph aioal3.y separated from 
then by hedge or some ahrt of railing. The track width 

should b 9' end ''or more traffic 32' or 15' 

Prom this above ,points it 4o clear that while 
planning an campus full consideration should be given to 
the three types of treff ,o viz. vehic ar#  bicycles and 
pedestrian. 	 thsrare, these shod be segregated from 
Saab other as far as possible 

The road pattern should follow the topography.  
It should not delay the traffic and should tare vehicles 
as near to the point of destination as possible so that 
walking As restricted to a minimum and pedestrian 
movements inside the one are not disturbed. It should 
avoid unnecessary increase in lengths. Pedestrian paths 
should be along shorter r+ tee* Considerations should 
be given to pattern,#  surface matera1s, treatments etc. 

thus this will mks driving, walktng and bicycle 
riding a pleasant a ri*noe, Also this will satiety 
the traffic needs of a campuø. 
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Otho . aor ioo o inolud 8ovoraco p toter Suppiy, 
Bloetarical Linea and Tolopbono Linea. Some of th000 

oorvicoo aro kopt underground Chile othero are not alwayo 
undorgrou . 8oa l000 above the Fund affect the total 
pioturo of the aoap r and hence oho .d be conoidorod from 
the acotho io potnt of v io i and a9,00 from planning point 
of viovi 

Boiago is defined no '''tae liquid moto of the 
Community uhioh my eoriaiot of foul tmtor, trade affluent and 
ourfaco t'ator, 

(b) Sono o 
A oyoton of pipe linos,, oondhito and ancillary 

worko oonotru tod to oonvo r ooimgo from Ito pointo of origin  
to the place of diopooal. 

ho ancient world had achieved a remarkably high 
otandard in Citation uhi®h unfortunately sas loot and tmc 

I#  'Civil Emgineor .ng Codo of aoti of ' a page 5 and 6 
Yo2 Xio, 5 	in•o and Bowo go 



not achieved until 19th centusr7. Zn the pace of 
'Knossos' in Grote the latrine was built over a Channel 
with constantly running Vetere 2  Water closets were 
introduced for the first ti, • roEngland. about 1810 and 
sewers were laid to take their discharge.  

Different system$ of sewerage are 
a) 'separate systems 

In this system only foul sewage is discharged 
and all sifaos water is discharged to a separate surface 
water drainage, The foul sewer will be of smaller dia. 
motor but comparatively stoop gradient is required • The 
surface water sewer will be large in diameter and  aM at 
smaller depth. 

b) Partly Beparate Systems: 
Under partly separate system some surface water 

usually bsok rose' and drake from paved brick garde 
is admitted to the foul sever an , the balance Is 
discharged to a separate surface WOW* sewer. 

a) Combined Systems 
A single sewer carries the whole of the foul sewage 

2„ 'An Eletortosi out line of Architectural Ooienoe' page 
H.J. Cowan 

Hleevier Publishing Co. # Now York#  1966 



pluo all aurfaoo iatorcn6 co dtc otor to ].arto but 

'aaiont c3n2 r opt i aro 1000.. 
Co Mom gyrator ovorfloe o aro roqutrod tmtto2, tho 

oo Sato o ictoz an no pollution of Motor cou roc from tho 
foul oovo:.-cn thuo occur. But tho oombino 2 c roto ► hao thto 
4ic ?cInt Co, GOp~tQ O OtOO 10 s*'0 costs thou tbo 
coobinod orote in Initial capital out ly. Partly ooarato 
oyato to cuitablo to our urban caa naoo. 

43 ootiorao ohould bo dooinod to , ho the boat 
p000tblo u . a of .natu,al elopo of tho ground. Tho nai.oun 
dopth ohould not ba oz00003i,o, 3oeo a indr the road or 
2aot piths a ou .d bo atloaot at a Uapth of 4 foot. For 
a0lf 0 .0=a njf Vro1ocity Of ltuid t'aoto mould bo 2t' 
par coo* i.o. 504 por sin o, Circular 00tOro ai o tho 
Grog set roototanco to both i tornal and ottornal proocuroo. 

i1 .ilo 400intntj o layout for a Caapuo an inportani  
Point to bo nc dorad to rho intorrolationohtp of 
buUdt ao Otto and oorr dtnj X2untotpai oorvt000. Tho 
lattor ttio otro ly tnfltzoroo oo nor doolgu. Prorioity of 
F niotpal oot or to a Croat ad anta o to tho 'urban oa pu c# 
otb r loo a provioton of oogo dicpooa3. hac to bo ,ado, 
nnothor point to bo connidorod to ttotbor oziotintj oorvicoo 



can most the d*mand for a fully de elop*d campus plus 

growth of sorrounding localities. Once the primary servt se  ass 

are available at the site the next stag* is designing 
of intra oampus services. For this topography and sub 
surface conditions should be, studied 

Sewage flow during the early years of campus 
growth may be so low that $*If aloantng velocity 35O' 
per minute ay not be achieved in the designed pipe line 
Zn this case if air circi4atton to not sufficient  then 
nuipher compound in sewage give two prohiema ' 

1) For Lion of Edro ei .Sulphide (H25) and so air 

2) Formation of Sulphuric acid ( O4 ) which d.atroyee 

This can be avoided b ► 

1) Jrtatton of septic sewage  
2 .) Chlorination before sewage is discharged to 

ncret* *ever* 

3) Use of Sonia* 

If this possibility exists it is better to protect 

It 'Osapue Planning* Storm water and sanitary drainage, 
page + » 	 A. L# øaiende  
Building Syst Design#  Jay# 1971. 
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oonorcto ourfaoo by plaotic ltniri. Joints in ptpoo 
ohould also bo roototant to the actions 

Mtorialo uood for Door Linea aro s 

a) Glazed etono voro pipoo S 

Th000 are ono rally available In 2' diameter and 
more diameter pipoo are not oaeily available so broao w 
io more uh to handling and tranoporta ion. Thor arc not 
uood now a d yo, 

b) Brick oocroro z 
it is not oor ro tont and 000nomtot3. to built brick 

oot orO,, 
o) Oact Iron and Concrete aouoro s 

In arose trborcunderground oo for to not available 
oithor r o have to inako provioion of oovor lines and cotrago 
diopoeal plant or bavo to uoo septicc tanks* 

Diameter of p1po trill dopond upon the number of 
toiloto csonnootod to it, uhtoh will further depend on number 
of uaoro. In ac:odooic zone water roc uirod for towage 
diopoor l in 10 gollono por poroon per day* Diameter of 
pi ►o roqurod can bo c 3..culatod by the formula 



` horo Q = 10 s number of uoer'o 
4 A/2 	V a velocity 2.5' par 000. 

A ts Aro 

To avoid oxoece intorn1 pressure and for amaraency onu ago 
flow to only upto j the d motor oo 4 

One of the fundAmental differences between 
civilization and berbariec is related to the installation 
of piping n stems for providing ado uate p 000urizod 

auppli of eafo drinki 	ator and dispoeni of eomm o and 
Qtorm tat or,  

uino of plumbingcyotorna of IdizeV1loy data back 
to ,000 to 6000 B.C. Ctaz' cariteot archaeological r000z'do of 
oontral uator oupply and * aato rator  diopooal date blab 

to aboizt 5000 B.C. to Lippizz of ' Sumoria' , In the rutno 
on arched drain to found having mono ' Vouceotro' a uator 

from iicUc and cictorne, in the oarly 19th 
century Murcpcan cities otartod to provide th000 oo moos 
beneath city acre oto 4  

Diotribution Syo tomo for atoz' oupply arcs 

4 'Standard Plumbing flnijineoring dooign, paso I Loin.a- - ioloon 
i oOrat► Lull Book Come r. 
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b) Grid Iron 
o) Kitt; oyoto ► 
4) Radial ayotot 

fator requtromont in aoadomto cono to 30 gaUono por 
poroon per day (approtoataly) and pipe diiamo.tor cn be 

oa,outatod fror . the fo11ouin formula, 

hero +q, a 30 tturnber of uooro it 
A 	 (1&5 for Goaeonal ,aria'tiono), 

a 4 per 0000nd. goonomirnl duo 
of °v'e-looity. 

. a Dirnotor requ r . 

t r tor.icxie ucod or water oupply 3.inoo are 

a) Load pipoo 
b) GI a Pipoo 

Th000 conventional rtatoriolo have ooeo drat booko 
Ouch Go t 

U.) Trc oportation coot to core. 

(ii) oro dama o during  durin trnoportatton. 
(iii) ter all coot io not economic, 

Pinotic ptpoo have come more cdvantcgoo 4Uar tbo oo 
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t itiozc. ctoria1o. Zt Lo light in aoigt and co 
o, oy for f s posrtr H +He  t o is no corrosion probloi,, 
inota3.latton is osoy and. 000nozatcal1  and tho jotntinj to  
oV cUy oocuro, Throo typoc of p aotio ptpor are 

(t) P.V.C. Poly► i l--o 	ido, 
(ii) .Lot donatti por1ono 

(tii) High density polythylono 

Tbo c thormo plootic pipoc haco a ►Uittod tom o a' 
turo tees in operating oonditionc, both for proocuzo 
mo ioU as ton pz'cesw a application. I omo th000 
pipoc. aro 4tabio only, to cold trotor oupply. P.V.C. 
pipoo are arailab10 in 1.5 nim to 600 	diaaotor.  

oduoti.on of P.V. C p ,poc in India during 1910 vac 
1500 tonnoo. 

P.V. C*  piing oyo tom to 40 to 60 poroont mono 
oconoriioil for coi A '.m tor oozvi000 t►hon combed to G. 
pipac in so' rn and 65 s 4i otor c zo, 10 to 19 po out 

I oro ocOnotica1 in 50 to 150 m, di+ rotor O ZO Cho oOm #rot 
to A.C. pipes and 15 to 20 poroont Moro oaonotaical no 
oopared to G. I, Pipes in 50 to 165 #, a co . 

For proportioc of 1actio pip+oo,, Soo ippondis XX 

*Piaotioa in building InttuatrZt0  page 27. 
Journal of Iationai Building C nioation, April, 1971 
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4 3 . 	ter JL't 	i 	s. 

o ioo of oloctrtoity in ' tidings In a rocont 

development. The conerator rrno Invented by Poraday in 
1031. The, electric 'bulb rna firot doz onotrotod by 

Thociac A* 7 Loon on 3lot Docoebor 1$7P, tihi.ob culminated 
later Into uoo of olectrioity for lighting in lB03., 
•Savoy' theatre in London wao the firot bildtng to bo 
Illumt tod in 1001. 6 

8oiioo Linens 

The Oorvioo lira is that ihiob 'gringo the clectr c . 
energy from the ouppUUoru Itnoc to the concur oro buildingo. 
'horn ; c r rioo ltnco can be laid 

a) Oor head 

b) Under around 

t bon a nuebor of builttnCe Caro voupod together, 
ao in campucoc or other ooaplozoo thou for providing a 
oorrico connection to all ouch buildings# it 10 convenient 
to bovo undorground cow+ o maine. Purthornox'o thin door 

not opot3. the beauty of but18 n;o by having ovor hood 
corcvico eon of on alga there to caving in land, 

Before planni~ the layout for electrical oyotern1 

6. '&n historical outline of 4rcb1toctural Saionoo' p o 109  
flouryflonry Jr Conan 

.00vior Publiuhing Company lion York, 1966, 
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decisions must be mace regarding the type of electrical 
services, typo of int,racempu$ distribution oyetem, and 
,voltage required etc. Electrical , load for a campus 
Increaser in the course of a few years as the student 
population increases. Th*e one of the most important 
criterion for electrical layout design is that the 
power distribution system should be designed keeping 
potential growth in mind. 

Normally the loads an campus fall in the range 
of 5000 to 20*000 K.V.* and .so selection of primary 
13,000 *V#Ao would allow doubling of the initial 
electrical , .load without a oocmensurte increase in 
inveetatsnt of electrical plant (Beeaue load capacity 
in X.,V.A. of any feeder Is the pro not of current supplied 
and the system voltage). 8inoe conductor sizes are 
determined by the current requirement and are proportional 
to the coat„ higher voltages are generally eoonawicai  
whore load is of sufficient mignitu4..7  2eco dart' 
utilization .voltage have generally been found to be most 
economical at 480 volts for academic building®, For other 
buildings where fluorescent lighting Is not essential 
we can use 120/208 voltage. 

7. 'Campus Planning' Electric . Systems, page 42 
Walter Js Flack 

Building Systems Dee u# July, 19V. 



Poo o2 s 
A fooder In a dintribntion a ?c t r2&  i3 , at orally 

dofinod as a c r'cuit c arr'yinfj, pouor f rom a main aub. 
otcition to a 000on rat o ab otation. 
D atributori 

It Cupp lioa potsor to IndividualLn4ItVidUCl OoflOUv2Or. 

o din ibu ton o tom to comprincd ot a not worI 
of foodora cind diotributoro toethor tr 'tb their aenoctatod 
oubotationo nontatninj ctiitohgoar and tranofororo, 

Di toront *iiotributton oya omn are 

a) Radial n rata 

c) fir oy'otom 

a) Ra&Lt3 8yoten* 

The radial oyo Lora rou4troo a nhor of cables 
each runnina sop ratoly from tho intaito pocitton to the 
individual  b I n a and co it to not o ilontoa ' acrd 
outtablo for a noti crovinG ca puc# Bee plato 	Pla,A. 

b) ParoUo , oyatom s 
In thin oyotom trio r irnn are fain from the cub. 

otntion to the bui3 4inij Though it In called praXlol 



59- 

systom those tcro ltna.s , + orz ly follow difforont metro 
00 t2 t in o coo of failure of one lino Front can bo 
tapped from the n othor line# Thoiih it to costly ncthod 
than;  radial oyotoi, it bay core athznt on O 'or It 

a) Ring Uy otoi a 

in rLnj nyoton one heavy cable paacoo round e 
whole of tea In the formof a rtn and the supply to each 
t3oparate butldintj to tapped from it, Generally it is more 
000nonioal than a radial  adial oyctoo for a c puo olaotrioity 
oupply. It c another c dvanta e in that * faith the 
addition of buildingo in the future o, it to easy tap the 
current, Aloe voltaeo drop can be coneidorabl r roducoda 
Goo plan 15 , ìg0O, 

b].ec uood for dictribut on. c at000 tree 

a) Copper oabloo 
b) Load cables 
0) Aluiniun onbion 
4) p,V*C + bldo 

Initially capper, lead cablea t ero uood no conductors 
but they are notr ropl.cod by AluminiuD ambloc Joint *a 
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Poodor $ 
. foodor in a diotribution a rc to 5 is , onoxaU.y 

aofinoa no a obo4t a ry in poior froni a a n aub.  
otation to a 0000n rr tub atatlon* 
Diotr'i'butor $ 

It oupplioo poror to individual cone or. 
The diotribution oyoton is compriced of a not work 

of 'oo4oro and diotributoro to ethor' frith Choir a000cia od 
botationo containing ot4tojoar andno o .oro. 

Different diotribution oyotono are 

a) Radial oy8tom 
b) Pa'allell oyotom 
o) EUnj oro1 om , 

a) R+ al 8 Totem* 

The radial ea toe  roquiz'oo a nunbor of cables 
each running eopax tol r from the i toko position to the 
individual butldtnro and Do it to not 000nomical ' and  
trot to for a noti groitng of pro. See plate 15, P a,, Ao  

b) ParaUo1 oyotoits 
In Chia oystom tt o tiros are ttikn from the nub' 

otation to the tuildinc '' iou b it to called par lol 

b 
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syston th000 to llnoo ao or .y follow di *foz'ont rou oo 
Co that in o oo of ftluro of one line errant can bo 
t ppod fron tho oriothor linvo' rah it io coetl otho6 
'1 n!. radial  Z'MtiEl oyotoa0 it tic Qoro 	flnttJOO  OVOX it. 

o) Ring 1 otcr$ 

In rizvj ayo toz ono heavy oc blo ,pU0000 routs the 
uholo of to in the tars of a ring and the supply to oaob 
sops to builds to t ppod from It* Oonorally it le moro 
oconooioal then a radial cyctom for c puo oloctriottyr 
OUpp3$f. It ho ano hor GdvantaCe In that with tho 
t ddition of b aildingc in the future, it 10 oaoy top the 
aurront, AID* voita o drop can bo considorab r reduced, 
Goo Plato $ ► pig.O. 

Oblec u od for diotributton oyotono az'ox 

a) Coppor cbloe 
b) Load cables 
0) Alnintut oubloo 
d) P. M. cabloc 

InittaU aoppor ,g load cables yore uood no conductors 
but Choy arc nov roplr.00d by lunin1um oublost JointXoa 



c o hod in coca Of raluz iniuxi to DoMp1SQato4 than load 
aablov  bonco coma timoc lead cablo is proforrcd P.'V.Cf 
cabloo arc oultablo only for lo u voltagoc at they zro 
litkoly to deteriorate at continuous operating tomporaturon 
ovor 70°C and to molt or boo ahaao it s b oatod to 
over loads. The minim bonding radius for cable upto 
11 Ike V, to 12 tinoc diameter and for 33 g. X, it to 20 
tiao o diameter. 

3 	b y 	o  

This O7OtO1  Oap oyQ duel pritey. foodor o outto, 
each of vh th norLly carrion halt the load of tho 

circuit but It ban tho øapaetty to oar r the ontiro 
circuit load it needed. Poador ocloetion to dono at the 
utilication tranoforatton o ,botation, In addition to 
incroaoing cyoto a roliability by providing break up primary  
foodoro at a roanonablo tnvootod coot#  thin typo of oyOtom 
to particularly out table to campuaoo uhoro net. conoiruction . 
is prevalont and feeder abut down to froouon . Soo 
Plato 15 0  Via, Vii, 

8. 'Ozunptrn Planning' flbootrtoal oyotot, page 43 
U ltor, J. Plook 

Building 5yotomo Doolgn, July0  19714 



in our county air conditioning for a campus 
is not practised duo to poor economical condition* In 
sons cases cooling to practised that too for few 
buildings and not for the whole campus. If financial 
conditions permit, then for a Univere ty opus, appl oau 
Lion of oentralized control system is ideal. In a campus, 
a number of buildings are tied to a single console and 
thus there is saving as compared with a single building 
air conditioning. Console should be located at the 
central Air Conditioning Plant. The size# location and 
a age of buildings have also to be considered. 

This eye tea was first practised In Harvard 
University Campus where 67 buildings were connected with 
o•ntraUzod e3ra es, Centralization provides flex bility 
and econosy where the tunnel runs undergground, Thar 
system is not only limited to largo campuses but can also 
be used for small colleges and oampuseo*. 

To make the layout of them* services most economical 
maxisum advantage of natural slope should be taken. The 
layout should have flexibil ity for changes occur during 

9, 'Centralization of Campus Control' page 39 
Air Conditioning#  Heating and Ventilation#  July, 1967. 
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COflatruOt,iOD ported, T poaraphy, oubaoil cond t1ono,~ 
availabilityof eunioipa3. corgi oo ohoul4 bo thorough .y 
otudiod. 

Per cold uator oupply P V # O pipoo aro economical 
and havo honor qualitioi than traditional Lori . 
pipoo, Blootrioa l aorviaoo choul4 be dooi ,od in 
oonol4oratton tiith future load demand, maktwj provioion-
for florib .ity and future uirtn . So over 3iz0 cablo 
t ayo, oior aiso undorjroun4 ducto aro nouUy a uioo 
to uootnoa .. 

A vary itportan.t opoet which moot bo conoidored 10 
tho tiro of utilittom rolativo to buildin conotruction, 
U aroovor p000ibio ur4orround oo r'i000 ohould bo 
inctallod in Mvunco boforo building construct on Quarto. 
In tliio acky the rotor `oronco by opon tronchoo to tho 
'vobtoloc tt l ho inintood, All thoco oarvi000 obould 
run throujh an undor, routs tunnel or utility oortdoro 00 
that tnotollation and smLntonanoo to not a prob3 . 



Para s ; 	t oD3v1ornjcint 14 11AIF~ i1111/Yl~i 

d 

Pro aent 'trend ..a of oampuo dovolopxnont to to acquire 

.bundrodo of aoroo of lain . near a torn or a ott 1 frith a 
ninla eomponoation and to dovolopo a part of it for 
the pronon use trhi .o the root of the Otto In ' opt for 
future opzmeton, hio cite to unut iltood for load t i as 
Thin c p aua me borisant Ily spread out. Gonora . ly 
biiildtngo are to a on ed i4th core open cpa000 in bot oon0 
In the initial eta gee land value may be ieaa but it 
inoroa000 very rapidly a.a aampua dovolopo, Honcn, motatjo  
and under utilization of land ant be &woido& Oros all l 
000noU3r can be anhiavod t ith folloving Iona a attonn. 

0) Economy in land utilization 
b) Vcano r in oonot tion and Sorvicee.. 
a) rtntmicitton in tranoportation. 

Urbanioatton has cado land one of the aoafiaat 
aomoditiaa0 Thto real octato to in co ntimtoua abort 
oupp3y. Univorotty Caopu000 dorolopod in urban groan 
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upt l not, with for ozaoptiono0 have horizontal dovolopmont 
and havo oco apiod a vtot oupanoo of land. Tho cat pu000 
aro r hinpj furthor doses on urban land oo the7 grotr 
In horisontal dovolopnont boot use of land to noClootod 

aloe coat of ortoxnal oorvi000 inoroa000 duo to hortoontal 
dovolopnont. 'hio to discuaoo4 in detail in tho not 

obaptor. In old Indian canpuoco th000 oorvi000 (ootor 
lino,, olootrical. It o) wore not aaa .i bio, Moo rondo 
~roro all woathor rondo ao oo.iouoo wao not oo advancod, 
3o no oonoidoration wac given to thoao point+. 

Tho only advantao of horizontal dovoiopmont to 
the eaoo in aonotrua tion and oconon. aohioro4 in conotruo 
tSOn 000t. Prop conotruotional. point Of viow it to 
oconomtca& to avo a t?o otoriod buildin rather than  
oint to otoriod or throo otoriod and oboo, 

t• 	.., 	t 	.+r 	•earl. 

co vertical 

Lao to moot prooiouo in urban aroac, 8p000 to 
ttghtor than over boforo In hi.otort, duo to the otror 
incroaoin population* Ao a refit urban buildinCa are 
aoz'o rortical than a or. OolloGoo and Univ►ortior bui diMo 
ohould aloe confirm to thio,, 

ro3nont nuobor of Untvoroitioo to inoroaotng 
1 
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very fact every year#  with an increasing proportion of 
student a from lower and middle income pup. vary 
academic institution campus has to provide facilities 
for them and so there is no way but to go vertical 
within the fixed area of land available. In urban areas 
either land is not available for further expansion or 
if available it in vex ► costly which the institute 
can not afford. Mor* over walking distance restricts 
horizontal growth, as it should not take more than 15 
minutes to traverse it. Thus for future development of 
old campuses we must go vertical,alee for new campuses 

we must go vertical in order to have more economic 
development and intensive use of land. 

Our educational planners have not yet understood 
the la.nd problem and necessity to make a compact campus. 
This can be further emphasized by the article of 
J,M. Rcbards on 'Designing of new Universities'1. 

These are not the days of thinking in terms of 
thousand acres for a University as in the case Nehru 

University so € lose to the metropolitan city of New Delhi. 
For a thousand acre : land Abercrombie would have housed 
a population 1, 20,000. AUot ing this vast expanse of a 

1*  'Designing of new Universities' page 
J.M, Richards 

Indian Architect, Feb., 1972. 
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land to a University can &*an vast* in the greatest 
assort man posssooss . Land,, more so near to a capital 
city,, in addition to whet this vast expanse of land will 

mean in terms of expenditure on services and time and 
expense consumed in trawl within the campus. 

Our excessive seal is In reality. our ignorance on 
the issue, will cost future generations astronomical 

sums in maintenance of these services# exasperation in 

travel # because improper use of land has been cads* 
Technical Institutions ilt recently in India are sprawling 
campuses, students have to move on scooters and bicycles 
from department to department. 

s 	a r 	~r ►~ 	a 	s 	5... 	 4{. 	" 	i. r 

From economic point of view high rise buildings 
have enabled 

a) A higher utilization of limited .land. 
b) Compactness in the arrangement 
0) Convenience through the proximate, location of 

intsraatiog uses - and so » easier coianication. 

d) Economy in services. 

High rise buildings# it planned with proper 
consideration, are not only economical but also have other 
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advantagoo such ctar f oro oun in inter and lone In euore 
bettor atrfroodom from noioo and commanding ing vioro. 

a) Economy in land 
The apaco botlLloon blocks moot have a doftnito 

rolationohip In scale with the builttngo0 The opaoinG of 
buildingo to vainly uidod by the angle plane of can rayo, 

location and olima .o coed . iono, In. a r000aroh carried  
out in C, B.I. i. It rao found that2  for Delhi region 

(2909 lottit o) 55°  light Plano givoo ctn.tua opc co 

bot*oon tto blooko, for an orientation ao 3 1.4 timoa 
the bai bt. (allotring minimum two hours sun light from 

i1 o.m, to I p.a. on Doc.2lot), 
On thy. o baoio study of different groupinga of 

blooko to dono and saving in land tutu inaroaco in number 
of otoric o to calculated horo undor. Soo the plate Roo. 
16 and 17 and the groggy of number of otorioo ye plot area 
por eto r required on plate Uo.1$. 

fro the graph It is cloar that area of plot 
por otory docroa000 oharply from lot to 4th ator y, from 
4th to 6th it to not oo prominent and after 6th otoroy it 
is noClicibio. 

2 ' Opti un Utilization of land for high donoit r 
habitation' 	 Z.L. Datta and B,B. Garn 

Sol a tint 	 R_oorikoo 
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with vertical development a campus can be designed 
as compact one so that activities common to various 
departments can be located near to them*  Another advanta 
is that communication is easier In this Case* 

b) Economy in aerviceat 
this will be discussed In detail in the next chapter. 

54 	b 	 9 

a) Social Probieuies 
High rise buildings generate gr*at deal of traffic 

at peak hours, after classes are ever. In high rise 
buildings discipline tends to be segregated breaking the 
relationship from one floor to another# Architects like 

C.A. Doxiad a are of the opinioa3  that construction of 
high rise buildings is an architects al *rime as it spoils 
the nature and social contacts are also lees, But on the 
contrary, a sociological study of high rise buildings in 
Chicago by rda Weke.rle revealed that elevators work to 
public places, space inside elevator brings people together. 
Elevators serve as a communication net work. 

b)lnerease in cost of Constructions 
cost of construction varies with the locations, 

silt* of building, typo of structure, general specifications, 

3, 'High rieo Living page 196 
Gorda Wekerle  

Ekietivs March 1972. 
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- 	internal services provided and nu bar of stor sd. Keeping 
a l the other variables  game, cost of construction per 
storey has been Debated by C. B.R. i.4  The f iur** show 
that cost of construction increases with the rising number 
of stories, except for two etorey construction, 

The increase In the average cost is marked by 5th 
F 

7th and lath stories. (000 graph on platø No.19 and 
Appendix UU). This increase Is due to dditional internal 
services whit, are essential *bGvs 4th storey such as 
lifts#  boaster pumps for water supply, fire extinguishers 
and also change In typo of construction i.e. from load 
bearing to frame structure, Single etorey construction 
is fairly ooøtl.y in all oases, Those figures are calculated 
for dwellings buttb* *road of increase In cost with number  
of stories rail remain save for academic buildings also" 
except that cost figuree will to chard, 	, 

Zn high rise buildings in addition to struc es, 
lift., refuse disposal, firsb$rsnts  add to lbs extras. 
Maintenance cost* are also higher* Significant ,wing is 
done in roads, land required and external services. So 
pertinent gaaotton to which costsless? 8ao. on the 
ground or the installation and use of services. If the 
**at of Y*Vt.ical transportation facilities works out to 

... 
4. 'Interurelationship and impact of different 

paraaet rs in high density living' Page 40 
Z» L. 1*tta and 3 b« Qsrg 

B isnttst, 0. D. R. I;. , R.00rkee 
Design. Zncorporattng Indian Wilder , Oct., 1969. 
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bo loom than land VZl1ao poi -unit aroa ton it would bo 

f oaciblo to Air vertical. 

or ioal doi obo wont of campu000 is not a notr 

thing to uo. Bvon in our old oampuooc vie flAIAiThAI, tho 
over a .l development tmo vertical and planningvan oompaat.. 
On a Otto uoaouring I. a ,.lo 2 ' ailo 0020 3.0#000 o adonto 
and 1510 toachoro uoro houaod. Library building uac 9 
otor oo high ubilo otud onto dorrnitorloo vary four atorioa 
high.* but at procont the trend 1s tctardo horizontal 
dovobopnen and not vertical. In t z.ortca tho trend in 
towards high rico oampuooct  come of the novlr dovoboptng  
oov p teoo are given bobou.5  

a) Borough of 'Anhnttaw Coriaunitv College in ou York 
to dooigning a high ri.co canpuc for 5000 atudanto on 
acre otto. 

b) Tt:o Untvorotty of Ponnay1van a piano to acc u ro 
land in the air by purchaoing or boaing the air righto 
and building a plCtfora over the rail road yaarde on the 
banks of the river 'Soh Lill' • Chic nou alto trill be used 
for a houaing and recreation comp1Q s„ 

,. ' C ampuo in 'the City', 
Report of IducattotrnZ facilitico labor tortoo 
12+,4 L.  D 4Ov YOrk. 



c) At both thO flii ukoo cr puo Of the U'nivoroi'ty of 
'li000noin and the nor couth oido canpuc of Chioa o Collo A  
the air ace over oity,. etrrooto will be employed no 
building OitOO. 

4) tics York city rill build a 14 aoro platform over a 
rail road yard to aocouiodato an entire noti oampzo for 

Bronx QQmmunity (lollcgo I 

o) Stovono Inotituto of Technology will be built over 
the t atom of Hudoon r vor , Now Jorecy, he rator front 
bars boon o1ootod ac the Otto for major part of the 
acM onia complex and doraitory apace will be floatod up 
the river, 

0 'R*itgoro Uaivoroity' to building the eouploz of an 
ontfro phycical education complex on the roof of a pro jeatod 
public parking otruoturo, 

Another altorntivo is that of joint oocupanoy 0  the 
combination of tlnivornl.ty facilities and oarrioraiai. or 
rooiOontIai structure on the came Otto, 

The ooaroh for opaoe )t1e  laid some tnotItztiono 
undor, round, To retain open opacoo on c guc or to hoop 
no b.ildtngo in ocalo with ed of ng campus atruoturco, 
thorn inotituflono hwvo boon burying looturo ballo, close 
moan, librarica and oven gyixnaoiumc$ 

At z cioaohuocato Inotituto of Technology out of 



nine buildino prop000dp four titli Go upto ti ionty" 
OtO?LOGQ Thron oarnpu000 located arroui d the co try with 
rural land vt1uoo arcs arriving at a point 	ro they 
too iawt *anoidor a oortain degree of high donaity 
dooirtblo, 

In onr country io otago has boon reached nny 
years ate but has not boon realized by the adminiotrativo 
and technical povoon and not 11plomcntod Land problem 
Is becoming more acute day by day and co to avoid future 
rink to nut follot tho pr000nt frond of vortical 
development and compact cainpue planniing. Othartiioo 
oampuo rili spread too much and trill 'bay vary costly to 

intain. Sumo of the ocpusoa dooignod on tb000 lines 
are I#  I.' . o  Delhi. and Punjab University, Cbandigsrh, 

4? tor-  considering thoac points the first quootion 
that arises, is A. Is thozo a oaaziznvm also boy and 

tihich any Univoroity should not o*i? Study Iran conducted 
at Iciinilton Coiio 06  in Gov York for this purpose. It 
van oboorved that the optimum size dope ode on coctal,. 
accidcMc, economic values and on the type of college, It 
is boat not to fix rigid limits* A •big University  has 
corm ,ad Cages vie more ,rants, attracts highly qirnlifiod 

6, 'School Building Research' 
Pubi.iocttion Il'o.1008 
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Ot ,ff ztt ot'{ ontor 

b) Mother' quo otton vJob fvi1ouo thin Lot boar him, 
chot±1d the build z he and ho oproe4 out the eatapuc? 
~hio 4 on4 on land crailablo and ht ► high you rant 
the otudonto to as up, cad hots coon and how for you cant 
thorn to nave horizontally* But in 6onoral velkin  
diotanoc bot coon rooi.s orL0a0 and academic bui34trzo should 
not be more than 15 iinutoB distance,, 

5,6  

Tho need to oducato otudonto near their honivo, 
noc000 r to ovor coto phyotcal lthita';iom on the 
ro sth of original caapuo and the avatlabilit7 of oub. 

otanttal land to dovolopo nets campus in cpeotfto aroaa 
heu!o Civon rtoo to multi carnpuo UniverLatty 

Thie approach to neod by the Ponnylvanis otato 
U vorcity to ito ca puo*7 It hac 22 ou o pu000, 
Educational facilitlorD and Jind of oourr~oo dooldod no por' 
lOOtLl fCcdO. Uaiforty of o moo at all eaipucoo  
and 000 1iaatton among the canpuoco to a very Important 
point to bo cor o.idorodo P1ozibility for otud ant to 
tranofor from one progr m o to another to provided. Ol000 

74 'tninoor'ing Bduoction in lttw oampue Univoroity'pato 30$ 
V, J. Palladino 
L. R * Uoidhan 

BuiXnoor'tn Uducation,Doo,, 1969 
1 rioan 8oe oty of Enginoorin Education. 
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circuit T.V. systems connect all the out campuses. 
Some of the disadvantages of one campus type 

University as diecussed earlier are minimised in this 
planning trend. Duo to more number of sub campuses for 
one Universi y # land acquired initially Is not very such 
but only tbM such essential for the first phase;  So 
each and every a ,.ft. of the land is fully ilizad from 
the beguing. See plate No 20, 

As enrolment number Increase*, new sub campuses 
are established, Location is decided as per the local 
need. These sub eampusis are In the of ty and can be 
partly residential so that students may stay at their 
homes* mob campus has one director who controls it* 

Prom the above cited study of campus developments, 
It to clear that the present trend of borisontal planning 
with open space for future expansion is not justifiable. 
We must dee n new campuses with compact planning and 
vertical dovelopinent. atng In land achieved upto 4 
stories is maximu, from 4th to 6th is not so prom nent#  
and after 6th it Is negligible. Cost of construction 
increases with increase in number of stories. There is 
marked increase at Sth and 7th stories. So it is feasible 



to construct academia buildings upto 4 or 6 stories as 
per requirement and land problem, Multi campus University 
is suitable for large Universities where alts of main 
campus is small. And also auitabla for those Unty raities 
which Move aloe* circuit T.V. to connect and coordinate all 
sub campuses,' is eves the land prøblems, axe also 
travelling di tance ' rn city to campus is reduced*  This 
can be adopted for certain cases and not applicable to all 
Universities.. 



Th• cost of campus development Is greatly influenced 
by the 'Weer of planning, layout of services and the 
construction aethods. Eaouoay in plying de eds upon 
the judicious use of these variables. Although the land 
prices and cost of construction bear heavily upon finance,, 
the cost of sacrists and site development also matters 
considerably, A proper choice of site of building block, 
grouping and number of *tart** with du* regard to design  
and construction practices helps to achieve greater 
.no. 

In the analysis of following  six different  campus 

plans it can be **on that land utilized for roads varies 
from Z.5 to 28.5 percent of the developed lend and it is 
n►a~~ in 'Benaras Hindu University Campus' where planning 

Is semicircular. Ohio to this road length increases and 
ultimately cast increases.. 



	

1. 	pug 	oiled t pus 	s pfrf» Ramars 

	

10, 	 site planning Of *onto* 
conoapti ro*4s ago 

in 

X.I.T. , Delhi 	320 &or** Sector 	24 	7.5/ Grid iron 
planning 	 nod pattern 

I.I.T. , Kanpur -523.4 	Sector plying 

• Baxaras Hindu 1088 	Cone atr c 
University 	 Campus 

planning 

pr 

Pantnsgsr 	460 	Concentric 
University 	 plan thg 

w V i 	 245,95 	ON University 

75.2 13.01 	• 

3 . 28.571 HMts1 road 
pattern 

72 UI 40 

85.36 181 Mdiel road 
pattern 

28,57 8.55,/ go 

;I* 'University Campus Planning$ Concepts and Standard. 
Thesis by LO. Shah (1964) 

School of Planning and Architecture,  Nair Delhi 
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Generally the cost of road* reduce* with vertIcal 
dsv.lopaent although in some cases it rise* again beyound  
eight stories (See graph on plot* No.23 ). In research work 
of C, B J.I..2  it is observed that the cement oonorsb• road 
costs Rs.197 per unit for two etorey semi dstaàhed  
development and. for No.Adss road Rs. 69 only where as for 
twelve ±Morey semi-detached developmentIt reduces to 
Ra.150 and ROM' M rsapeptivsiy. 

eight storey developasnt gives the least cost 
in most of the cases, It has been observed that two ►o to 
tour stoney &wellizgs cost Wore than high rise developaent. 
the cost can be reduced by above 32 percent of a two 
storied developseut where higher development can be adopted 
In view of other planning oonsid tton., Though these 
results are for dwellings, the sass results are applicable 
to osapuess also* 

6.2 9tp 8ew.rjts1,  

Generally th. coat of sever line* par unit decreases 
with increasing newer of stories. The " uctIon Is 
proatnent La lower developse t Los. fros first to sixth 
storsy and it decreases progressively beyound sight stories*  

2. 'Impact of Planning on Cost ct o•rvio*$ ' 
Z.L. Datta and 3.B. Garg 

Research Paper published inI  civil . Construction 
and Pnbltc Works Journal Nov,-*Doc.IN&,► 
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( s. graph on plate No.24) M Xii a two sto"yy sesidetsohed 
development the sever lines cost Roo 3.05 per dwelling 
of also 6N * 9M which reduce* to Rs.53  per dwelling in a 
case of. •3ve storey devilo msnt. ' e cost increases  Frith 
also of dw bWe and the relative, difference diminishes 
In ass* or high rise +d rmlopmm nt 

Comparison or costs of Road* and ostor VOrkss 

Co ►t of the cc services is also affected bar the 

planning concept. Zn UJ. a study of *onto of road* and 
*over work with different planning  concepts via Radburn 
planning as against trsdttVoa3. planning was dons for the 
same area, 8ame number of four storied flats have been 

considered and cost* per unit of scoosodatton maculated. 
It was observed that **at 'wines as fo low$* 

2, 'Zapata of Planning on Coot of S x ric **' 
K4  .. Dates► and B,B. Stag 

Research Paper ublished` in 'Civil Engg. Construction 
and Public arks Journal' 1 Qv1-- *, p 	. 

3. 'Planning for Man and Motor*-  pegs 
Paul Ritter 

Pergamon Presas Oxford 
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S . services RMburn Traditional  Tradttionsi 
No phoning Planning 

a)  Road* and garages 18714 20180 

b)  Poot path$ 4594 3633 

o) Sewers 435% 4076 

4) 0uU57e and 0onneOttono 920 903 
e)  Sewer', ducts 24? 346 
f)  Ligtttng 2200 1105  

31030 30840 f 

8) Oonti 	auo 	o 10/ 
or awe, 3103 3084 

Totals 34133 / 33924 
Ii) Total saber of houaao 258 216  
i) Total number of flats 

(4 surrey) 48 48 
Total units as 
acoomodattan 306 264 

k) Ooet per unit of 
aocoaoE ton 128 

Thus St is clear that planning reduoss t o over all 

cost by reduction is Cost of services without losing  

feeling of opsciousnoes and good circulation. 



COST OF WATER LINES 	k  

DIFFERENT TREYS 

x 

a 

4 	 `/ 	0 	 1 O 

h:UMbER Or STD►t.EY 5 



6.3 1_ W of 

cost of water lines rise$ abruptly for four storey  etor.y 
developasnt, beyound 4th storey the cost record the 
lowest for six storn7w and it increases steadily beyound 
this in most cries (Sow graph on plate No..25). For four 
atorsy development water head available is reduced duo to 
:frictional toss** which does not affect developments 
beycuad this sines booster Pimps are used. Cost of water 
lines are also affected by he planning concept$ and 
coffipaotneea in design* 

cost of those services rya ins fairly constant 'upto 
four storeys and there after It view utforaly upto 
•ikt etvre;e, This again will vary with also of building 
its planning and grouping. The cost increases for ton to 

twelve storied development. The *oat of electric liz#* 
as per C.B„b, i, research per dwelling rises from Rs .56  
to Rai 104 in r e* of twelve atorsy developasut a compared 
to two story development  for three phsa# lines, The 
cost of telephone line* also Bier is the same way, 
use graphs on pate No.26) * 
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6.5 
Q tone V, R * I+, 

Ciapus, ?pur, 

A further detailed study of these aspects to done 
by the application of theorstiod basis soar to the 
acadsato zone of V.R.C. L opus, fur, For the sake 
of study the ease r.quirsaenta and building blocks are 
considered and different solutions wit ► variations in 
height and different  planning covets are worked onto 
Be* plate No.27 and 28), fltniau land required and 

length* of external sakes in each ease has been 
calculated 	* the table on Page No. 

Xt to observed from this model study that wing 
in land achieved is naxima opts four storey development 
i.e. 601  height. Afterwards a vsr negUgiable saving  
may be aohievad, Lengths of roads, pedestrian paths, 
underground services are also since in case of tour 
storey development than two storsy and six storey 
dsvelo rzta. 

11 
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Y 	i 	1 	1F _ K 	r 	7 	c.0 	• s 	dad 	i 	f~a 	~~r 	• 	'ki i 

on be 'odiacoi vitt1 p `f ,p ,?7' oonoiOor lion to pl1 	' 
(c roux tnc of bloc? o Ito dimonetono or4 vortical do' oD nt) 

1e t win uItirte3rGtvo 000rtoxa in =quo dovo3oont. 
rom the tab o and Gzphe it to cior tb t o'er aU 

the coot of aor+~icoo to 	 o for tw s oro r o o ,op on ' 
one zodue oo to It goes 'orttoe 	The oiojo of the ourco  
to ioro in the raño of + o o a s otozioo and it to 

ct U t12 of to ' u03.  stars re ton (See tho graph on 
p3 to Oo29) Thum in the vertical devoloprnont upt 
oiz otor co the  thc oeono 	.ohiovo4 to very stuob tin In ttolva 

.optont 	 ho oZdon nocn on be aohtovod  
scot oono o .ion for lance atlobiljt v Ito coot an 
OOflOtTOttOflt3l coot for VOZttOa1 aovoipott, 

Coot cncXvoto of otornal oo 'ioto inUhlvorei t 
omp oo to otu io in ao , . in than nort Cp o 
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In 19th century oazpuses# as i.ci•uoe was not so 
Mvno*d, eexoes and 4evelopment were not oonaid.re4 while 
pumnow a cspus. But now we =at 	proper cons i4.ratton 
to. these pOints to fulfil the present and fie rsqutràrnents, 

A eurny of few new developed easpuses was conducted 
to study the external services *ad development. The 
ca*piees studied V.I'I& 

3) Indian Xnotitute of Teobnology0 Delhi 
2) Indian Zrstitt. of Tecbnno3ogy, Sanyuro 
3) Punjab University, Ohand&g&rb. 
4) Punjab Agricultural University, Xiudhisna0  

The external services coniidere here are roads, 
stors water drainage, sewers, vatersupply and electrical 
IfteSo This etu&y end coat analysis  In based on the information 
supplied by the concerned authorities. 

7,3 

Year of establishssnt in 1963 
Sit* and loca,ton$ Ares 320 sores (including unused 
was of JJáls), Near kIa'Lbes, New Delhi.. 
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B almsnt numbers 2000 stndentao  

Caine is Planned In four tones  
1) *csdeato none 

ii) Residential for staff 

tit) Residential for sfcwsnfa 
lw) Leis. 

Vehicular roads run straIght whereas pedestrian  
path* follow the topagreph3 of the el o, AceOsic sang 
to free :tea vehicular traffic and parking Is provided 

on the outskirts. Other eer ce* en underground, Cost 
&nalysiø of these sservices is done in table number 2 and 
3. 

Academic 	din sae three storied except 
adeinietratiws building which is seven stoned, Residential 
buildings are four stor1sd, AU construct Ion with , O. C, 

treaø structure. i 
Academic and residential some have compact planning 

1ttoh open space is left in between AoaOmio and Hostel 
sonee* We say be du# to the lals passing between the 
two $onto (See plate No. 30 and 31) • ThIs campus could bows 
been de more compact than the present 
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Thar of establishment  1961 
r and Zocattons Total site 1040 acres s 

Developed sit. '523.4 sores. 

The .opus to situated about t3 k.a. fros Kanpur  
city on G.T, road towards Delhi. 

Enrolment numbers 2400 students* 

Oarnpus is planned In sectors and road Pattern 
Le grid.4xon. asparat. pedestrian paths of meter 
widtb are provided Bch gene . . .y run parallel to the 
road. Academic  son ► to free from vohic4sr traffic.  
Buildings in this zone are interconnected with corridors# 
there are no osparata tracks for bicycles (See plat No. 2 ). 

Eui1di .ge are classified on the bass of their 
fur etiofle and not ac per d,partments1 For example all 
* ., rooms are grouped at one place and all laboratories 

ouped together in one buildIng. Oo cost of service* 
is reduced* External services are underground. Being 
a suburbsn campus it has to make provision for two 
oxidation ponds#  seven sum; wells#  pimping stations nd 
t 	rolls for water supp1.. 
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Developed land to 523,3 acres Out of Whi oh 20.5 
percent i . used for academia zones •r• planning is 
con  pact and buildings are three storied ezoept main 
building which is six storied, goo Plato o.3) « 

In residential son* buildings are, upto three 
etoreys height and development is horizontal and of tit 
spread out type. 

Established In 1956 
it* and locations Totes. site 46  acres 

Developed site 356 acres and 
rzainin 130 acres for fume 
,expansion's 

It Is located In Motor 14, north vast of Cbandigsrb. 
snro3 ent Soo 81657 includIng ciliated college$# 

Twenty *even hundred students are in one + ►pus at 

Campus Is planned on + or concept and road* are 
on gridiron pattern. Roads ar classified in four 
categories accord ng to traffic via, Major road 44' wide 
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minor roads on campus 221  and other roads 16 0  and 12 * wide. 
There to a lack of clarity► or hum end vshIcular movement 
And academic soar is not separated 	vehicular traffic. 
Vehicular traffIc has been given more prominence in Ibis 
campus • Other services are underground,  

Administrative building Is seven storied whereas 
other bu .flues are three storied* øpacu left between 
academia buildings are too wide which have resulted In 
horizontal and spread out, opus (Boo plate Ito. 4 an.. 
A denser development could have provided sob*r nt intimate 
spaces and would have used the land efficiently, provIding  
more space for expans :on*  

7,4  

s 	iehsd In the year 1962 
Site and locatIons Total site 12O acres 

developed sit* 45 acres 
It is located on Ludhiana Pix'oaepur road, 5 K. M, 

from the city. The opus Is yet in the developing std!. 

The campus to designed with sector concepts and 
road pattern Is grid.4ron. Pedestrion paths 2 aster Wills 
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are provided by the Bids of road with oonorete surtaoin  
Proper consideration is not given to s ke the* tnter,stin  
Bid* ohenneis are provided for storm water and other 
services are undizground4 

B ayal. and iebi cii par i ,g is partly men 
in the ,mound fros wheredepartments can be easily appr a oh , 
This prevents parking infront of buildings to a age 
•xte t, Buildings are throe storied and spread out. 
It could Mve boon sds Into a compact oaipzu.. (See plate 
Nei . 6 

7*5 

cost analysis oe the axto nal ae iosa ii the$$ 

campuses to done - foam the data collected, in curves. Table 
Not gives land use anaiyeiu, Table Zlo.2 gives +ion* 
aerie and 	Uo.3 gives detailed cost analysis 
of external services, 
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From a study of theee newly developed residential 
compuees it is observed that s 

a) Although aampusr's are located In urban or sub-urban 
areas they have acrzutrsd much more lane. than needed at 
present, . out of which some percentag Ii kept for future 
expansion. 

b) Developed sits used per 100 tudønt, variss from 1Y.2 
acres to 21.7 acres#  It is least in case of Pun3eb Universi y#  
Chandi ' rh and maximum in aaeo of 14 X.T. • Eanpur. 

c) Overall campus planning is neither compact nor 'ertical,  
but kpread out and horizontal." This has added to the total 
cost of the enter 3. services* Buildings are 3 to 4 storeys 
In height except administration buildings which are about 
six storied, 

d) Academic zone to kept free from vehicular traffic 
except Punjab University, Chandigarh campus. Parktng is 
on the put- skirts of the academic send and near the buildings. 
SA separate tracks for bicycles are provided 

e) Separate pedestrian paths are provided which are 
partly covered in some oases*  In some oases no consideration 
is given to its planningand details . 

f) Cost of roads varies from -41.. )pereeut to 5.'5 percent 
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of the building coats# it in maximum in case of I.I.T. , 
Kanpur and minimum, in case of I. I,?.,  Delhi. This 
variation is mainly due to spread out planning and left 
out open s acee# 

g) Cost of sever lines and storm water drainage  varies 
from 1.11 to 3.52. it is Minimu , for dub iversity,, 

Chandigarh and maximum for I I T. , Zanpur. This .inorease 
is because the campus has its own sewage disposal plant 
since it te war from the ci 

b) S milarly variations are obaerved for other 
services via cost of water 'supply varies from 1.32 to 
5,6, and electricity from 0*1% to 71. 

Razimum values are observed in case of 1.1,?,,  
Kanpur because it has its own generating sets, pumping 
sets and tubewelle, 

1.) Thus overall cost of external services varies from 
6% to 23% of the building coat*  U.0. Q recommends it to be 
1 .t the building cost for fully developed campuses,  

101 for partly developed campuses and 201' for undeveloped d 
campuses. 

velopment costs per acre varies from Rsrt 7, O0Q/ 
to Rs. 3, 000 fu. and minimum is for Punjab University, 
Ohsndigarb. 
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• `has.Us trom .2anskrit Literature show the 
aportance of knoit.tedge, Nan. without knowledge Is more 

Irk* an anima].. The urge of bt .r education to not 
only obee e4 In prey 	dsA but from anotent times 
when poor students rendered ear toes to their ms's, 
The Guru or tutorwas highly  respected in the society* 
education was given more importance and $ obtaUU bad. to 
Join. Gurukula which ware located in the natural ehwiro ent 
and awsi from city disturbances, In later period 

mvidy* ,87as were started for higher let jug. Bomi 
of them had won planned campuses. 	acher* and students 
used to live in a cosaca rear* 

But odes Muslim and British rule this whole concept 
was ohang.d.sM traditional oduost on got sot 'beak. New Znsti- 
tutos were established, Zn 19th century, campuses were designedd 



with horizontal and spread out planning without del es 
Lion a expansion master plan. The services were non 
ezistant, 

The number of Universities Is increasing mainly 
because of an urge for higher  educat on Theme new Univerai. 
ty campuses are to be planned ea nomicaUy w th considera- 
tiara for future needs of University, Economy in campus 
development Is a major conideration. Cast analysis of 
existing Wises done by the author sbows that minimum 
coot of external services for fully developed opus is 
6 percent of the building cost, Urbanteatton has resulted 
in shortage of land and increase in land cosh So 
campus must be compact with highest and best use of available 

Use of automobile. has changed cirnulat on system 
on osapue. Xt has created now problem$ such as traffic  
segregation and parking. Campuses designed before a 
decade had horizontal and spread out planni.ng with largo 
left out spaces. The present trend In campus planning 
is changed from ,round flour to walkup typeu.generaliy.  

two or three storied buildings. 
On the basis of these studios the author wed. 

like to make following aoc aendatione s 



A) Podootrian Patbot 

1) Podoctr ano ohoa ld Sao coparato pho and 
root patho on tho bido of vohimilar road. 

2) 4 oadom O oono Dhould bo froo from traff c 
bAcardo, Podootrtan paths in thin oono obold 
bo Z+r ly or fully covorod, 

3) xh000 paths obould havo oiortoot and intorocti 
rout000 

Q bath of nia3or  patbo should be 10 4  and that of 
minor , athb r' o 

B) Vohiou2ar Roads 

9) Road p ttorn ohould be in aocordanoo pith 
toporaphy. Orientation and ooh -movomonto 
obou]4 be oonoidorod to avoid ,faro for both 
Qota io o and podoo` ianoo 

6) Road i4tho t411 vary tiith the traffic flo * 
But In onoral t jor road ohould bo 44' uldo 
and minor roado 22' and 16' tiido, 

7) Voiuclo Arkin ohould bo near the buii4in 
probably on tho outohi o of the academic oono, 

8) Parkinj won or oom aunkon typo it till .l 
reduce noioo and cave land cicoo  In that oaoo 
terrace can bo utiltaod for other aotiviti000 
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0) Bto'e3o tro is:. 

9) In urban oanpuoo  horo btoyolo trc fic to moro 
It O bottor to pro to a ooprtQ trop or tit" 
1oc of t port of 3or rand should be cope rato8 
out for biojolo trzff to 

20) Ikrktnij 2coiUttoo aou14 bo noar tho buil.dtnpjo0 
1) t tdth of thooc trt3ako oho 	bo 104  to 12' 

D) Otbor Bztoz'ni1 8orui000s 

12) T►000 oor i000 o1 ou2 proforably bo undoraro' 
00 as to c oid .an oz' cbnd not to opoti but24i 
vio0 and r000. 

13) Milo dootnin thew oarvicoo futwo growth of  
ocrpuo nt1 i. croc oo in donndo .obould bo 
oonoSdor : on a pro3octod b oio. 

4) Oon llsr emat of o oz'n.1 oorvicoo ooroa000 
ith inocoo in nuinbor of otoroyo and It to 

C3$nlmuz3 for '4 • b .ldino upto 0' hoi m 

15) cpuo ohould bo a coot Ono iith habogt 
t nG boot uco of land* Oonoorvution of land for 
futuro zcoo to ecoontitsl, 

16) Tho a ca butt oon to bloako o1ould bo atlxot 
1 4 ttt oo tho ho ht for diroot nun 1i ht 



.7) Plot ro routro4 v8rioo ti h tho otco and rou9i 
pintj +  but1ino, Plot croc por o oroy for 
any prttou1or oupnj doorocon #ith vortt 
40volt r o cM to mniciuc bott'oon fourth to 
otx o o oye  if or uore boro to no iit tblo 
ocvin in 1a *  

18) coo of conotruot on ineroc000 ut h vortiot1 
volopmont oxcopt for 2n4 otoroy, It inoroococ 

to a € lsod Jo ao actor 4° h o o o r, 

19) bub o on ocnpuoo ohaul4 bo , riva rtl 
upo io  n► four atoro3r in height, 

20) in urban  trban croan tthoro ;and to coot ' high rioo 
WiI4jno cro cco *o 4od Ho1ht rtl1 be 
ovoid by coot of 1a lb  conotruotion and 
of ooz i000 

21) In ono r3. e  coot of oEtomol oori000 for fully 
dovolopo4 cep obonld be poroont of buildinge  
000top 10 peroon for fitly dovolopod cnpu000 

and 20 poroont for undouo o ( caipuo o. 



In Road r000arnb laboratory, ZonIon r000croh van 

conthactod on bad capacity and opood of ohio1oo. it 
son oboo vow that aiim officionoy to obtain at 30 

mil oo por hour opoo o Aooumtng unintorruptod floe 
thoorotical capacity is cached ao ton ' or, 

Ll1- 

Runnin. 	Total f ov oo 	cloo/ hour for irriago  
Bpoo4 	tridtb of 
► b l 	20' 	. 30' 	40' 	50' 	60' 	70' 

20 	 350 700 1000 1550 1700 

15 	250 	700 	1200 	3 700 	2150 	2650 

10 	450 1100 1700 2350 2950 5600 

. -rr- 

'Lian. ao Drivor' Paso do0  
Paul Rittor 

Potynon oco v 0 "orta 



5) Uo thor action 	] ccoUont 

6) Abrz oton rociotcnoo Good 

7) P1czbi3.ity  Bolt 

i 

402- 

- 

01 b 	ProportAar P, VI C, Lc 	Donotty Riah Do 
00, Pipoc P 	OO city • pi 	O. 

1) U1tthto tonot o 
otronth Ct 2 0 

at 4O C 

J Roca o o+ type 
nao for pr000uro 

D 

3) Rocommondoa Corp. 
xao for no 
pro ago pipoo 

455-600  K,l - 3.15470 /0 	265250 K1~ 

,, 	91 .1 	195 

to +4 00 -40 to +38°C i ito 
+45 

to +600 -40 to +36* -30 n 
+180 

4) Cooff iojont of 	 3.6-10  1143  

gat-.i t 

'PlcMtico in 1)uLi(tinrj Induatt o P go Uo 

B.Btiant l l3uilaintj Orniiction Apr .0 1971 
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1.  1700+3 4. 

2.  173.99 4.09 

3,  187.12 +131!11 

4,  197.66 410054 

5. 230.28 +5242 
60 251.67 + 2.39 

70 517.67 +66100 

ale 319660 0.93 
9. 321.19 + 2.59 

Abe . 323 * + 2.50 

11 354,85 +11,08 

12. 359.80 4.95 

. 342.0 • 2.58 
14. 346.36 + 3.90 

hoao 2i, woo aro ca1ouIc tod for + tsoUtn vAtb conoral 
opocifioat ono c to bot ring Muoturo upto fcur etoro7o and 
t tort zfo frc i otruoturo. Thoco ftro inO1u~tOO the COOL 
of intorl oorvridoo , 

to o1~ationohtp crz kipot of Difforont 	rotoo0 ego 40 
in bib donoit r houoti ' K, L. Day. t.p~o and B, B. + z'c 

Sc onti ct C. B. R A i 4 10' Roo lco 

Doptga incorporttng Indian bu 34or0 Ootoboz,, 2969, 
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