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, ENGINEERING MATHEMATIC671II
T••~n1nG Sch.~1 Tn.Qrv 4+1(T) ~~r./~.k

Examination Sehamal .ITn.arv paperliOO Mark.,
, ;5 hour. duration

b)T.r~ WQrk12~marks.~----------------------------------------------------------------

c

.1 Lin•• " Differantlal Equationl
1. Lin."" tli11'arflntial equation of nth grdGI'"wit.h constant.

c~ff.c:iwnt••

2. Mathod of variation 01' parameta,.••

3. HomQgenaoua Lin •• ,.differant.i••l aquation •.Lagflndr.'. Lin••"
Differanti.l .q~.t.lon.

bl Applicat.ions of lin••" difter-wnt!.l equations to cantilevar.
load.d b.ams,whirling 01 .h••fta.

!.m.U.i ,C;. (10 hours'

••) Simultaneous Lin•••,.di1f.r~ti.1 ~u.tion of t.h. farm
(1) 11tD)X+1&(Olv-fs(t.)

(b) Di11erent.Ialequation 01 1.t order and hlghard~~
(Clauriat'. form)

(~, Appli~ation of ~rtial differential equation.' to I
(i) Vibration of .trinq. or ~ve equation ••

!:z... = 0..'1- ~
at"- dXL

(ii) One dimansional heat flow equa~1Dn.

(iii) Lapala~~ equation ,Two di••n.ional heat fl~ equation I
Ju+~~~o
'1.,..>- '11'1'"



- --

to fluid .-chanica'
l1n_ •• t:,..- tllbe.COl"It.irlUi ty
1IQt.:LOl"a ,SarTlOUl11'. "u-U.

onAPplication 01 vactO"s an.lV-i-
Equ-tiao of .tr ••• lin•••• tr••k
IIql1ation."£\11."'. aC4U.U,Clft 1;11

of IlIOtiOl'ls.

(b'

(a) v.~~orD1ff.r~t1.tionl
Ii) DiffarMl't.i.atiao of v_t.or func;U.clI'h(i1) Tangential and norM.l c;o-pcn~t. of Lin••r accelaration,

Radial" tr.n.v ••..•• c:ewpol'lMltaof I1n•• '" velOCity and &C:C'-

1.,.ation and law of cantr.l orbit ••
(tiiler.natant of • aeala pgint func:tlon,Dl~;.nc: •• nd curl of •

vactor pgln
t

function. lrrOt&t10"&1 and aol-"oidal •••.eto".

idtilUU •••

'0'
'"(iii

V.ctor Intq"at.ionl
Lin. int~r.l ••urf.C:.ar.en •••L••••• Btok •••
Tn.or_.

:Lnt.~r.l.va'lUMi.nte;,..l.
t~Dr.. and &-\1•••'.

(a) Th.o,.... on protlabUi ty, Ili"~ial di.tribUt1on.Poi •• ion
distril:lUtion.Nor_1 distribution.(b) Co_.~"'ic:i.nt of ~o_rwll1ltion.c:_ffi~i-"t o~ rll9r•••

iClfl
,Lin. o~

rll9r••• ion.T.lIltin~ o~ hypot~i •• Dec:i.ion and qUlIllity ~ontrol.

\m1S.IJ.:. (10 hoUr.)
probabitily and .tati.tl~.1

(bl Fouria" Tran.fo,.AI
(i) Fouri." 1I,ta'ila,.al T.,.O"- (.t.t.••••.•tl.
(ii}Fouria'" Transfor.,Fourl." .:L~and coaln• tr~.~orM.'

(1) ~ Text 8o0k of E1'9~.r1at.M••ati~. by - p.N.Wartikar •• J.N.

Wartlkar.
{iii Hi;hlllr EI'I;;."athalllati~. - By "yl ••
{lii)Advan~. En9Q.H.thalll.ti~. - ErMinKr.y.~iQ.
(tv) StatistiC:al _t.had. - by S.P.G\1pt.••
(v) ~d.vnc:. EnQ;.Mat.ha•• tiC:s by-WV1•

•



•

•
;\1ECHANICS OF STRUCTURES

Teaching $cheine: Theory_" HoursIWeek
Pntdlcab_ 2 Hrs (A!tf'rnliU Week)

Eumination scheme: 3) Theory paper: 100 marks
3 hours duration

b) renn work : 25 marks.

~ijitr ••• " Stl"'.i~"-'- CQnc:.pt. 01 .t,.... and st.r-l1n Hol:Ik.'. 1_.
Poi ••ion'. ratio. Modulus 01 .la.tiaity, madul~ 01 I"'ieidlty•
•tr•••• train behaviour 01 ductil. " brittle •• t~ri.l•• Faetor af
.af.ty " wQrking .tr•••• ;anal"'ali••d Hook •• '. law concept. 01 3-D
.tr ••• state,Sulk lIIodulus,inwl"'ralat.10l"i bltt-.o al•• tlc constant.

b) Axial forc& dia;rawa. Str... atrain and d.formatiQns in
dater-minsta. MQmOgRnVoua and camposita bars 01 followin; ty~ ••
II pri.m~tic. iil lin.ar1y varying and iiil .t.p~ ••ctLon.,
under conc.ntrat.d lQad " sel1 ~ight.

c) Axial .b •••••• and lIt.rain,sin ind.tarminate ~IlMr.l- A"ial
.tr... strain and d.formation in following indet.rminate.
hornoggniou. an~ C;Qmpgsit. bar••i) pri••• tic 11) 11n.arly varying
~d iii) .tapp.d bars. due tQ cQnc.ntrat.d lQad•••• If w.ight.
and temp'. chanljl•••

lItIT-IIa) Sh••r force .nd bandinljl ~.nt di.gr.Il••- Canc.pt and
d.finition. of .hI.r fore•• nd banding ~t in d.t.rmin.t.
b.am. clue to conc.-.trat.d load •• U.D.L.. U.Y.L and couple ••
R.lation b.twa.n a.F •• 8.1'1•• nd int.nsity of loading. TQ dra••
S.F.D. «Md 8.M.D. for cantil.v.r •• Si~pl. b••Il., compound beams
.-nd blind. defining critical .nd IIIIIHimumv,dl.la.and ~itiOrl. of
PQint. of eontr.fle"ure. Construction of lo.ding di.gr~ .nd
8.M.D. from S:F.D'.,Con.truction l13adin'ildiagr_ '" a.F.D. fr13III
8.1'I.D. .

b) 811nding Str... .- Th.13ry of Simp 1. b.ndinG. 'a••umption.,
derivation of fl.llur. formula, .Deond moment of '.r.. of eotlIlllon
CrQS ••• ction. ...r.t. c.ntroid~l .nd par.ll.1 alli.. B.nding
str••• di.tribution diagram. ".R.and ••ction mOdulu ••calculation
of forc. on partial a,..a of eros •• action .nel M.R.off.r.d' by
parti.l ar.as b.neling of composita b.am••

c) Sh.ar Stre••e. 1- Conc.pt. d.rivaticlM of .l'MIa,.
di.tribution diagram for .ymmetrical ••ction •• ~a". and
.h.ar .tr••••• hear conn.ction b.tw.en flang. and w.b.

lillI-III
a) Principal .tra•••• anel.train 1- Normal .-nd .h.ar .tr..... on
«MY oblique plan••• Conc.pt of principal plan•• , d.rivation of
."pr •••ions for principal .tr..... .nd ma". .naar .tr••••
po.ition of principal plan•• and plan •• of ma"imum .hear .tr•••
Graphical solution u.inljlMohr's circl. of .tr•••• s. Combin.d
effact of sh.ar and b.nding in b.am••

b) Strain En.rgy a"d Impact .- Concept of .train en.rgy,
d.rivation a"el uee 01 ."pr ••• ione for d.formation. 01 a~ially
load~d m.mber. under gradual,mudd." • Impact lead•• Strain .nergv
du~ to ••1t wli!ight. '

Theorie. 01 failur~ - Max. St,..••• Ma~. Strai", Ma" ••h••r
str•••• Maximum strain energy.

5



•
LI\lIT-IV.) A~i.lly loaded eolu~.. concept. 01 bucklingof eolu~ ••
deriv.tion Euler'. 1or~1.10r critical lDaa tor OQJuan.canc.pt.
of .quiv.l~t length for various -nd conditione, Rankin.'.
'formul", •• 1'. 100d on eoll.•"",s lilllltations 01 Euler'. 1o,.••ula,
John.~'. parabolic formula, Choiee af ••column forlllU!'"
b) DirKt IIImf S.ndinQ.t,.••__ in .tlol'"t. colUllll'la and at.•• ,.
.tructural cO~Qn.nt ••• t.r••• distribution di.Gr.m••~i.l load.
wit.h .in;l. .nddouble eccentricity QII •• U ••••i;ht. ~b1nad
with l.te,..alloads. Concept. 01 cora of ••section.
e) Slope and defl.ction of b•••• I-R.l.tiQn b.t~n 8.M.,,,lop. and
d.flection for detersinat. b...... double inteGration _thod
(l'Ia<;aul.y'. _t.nel'd) derivat.ion 01' fQf"lIIUl111 far .lop. .-nel
d.flection for .tandard c•••••
\It!JL=Y
III) 'thin ••dl.d pre.aure v•••• l. 1- .tr ••••••• tr.in. ."d
deferlllation, in tnin w.ll.d •••• 1... cylindric.l • .phllrical
v.s.l •• dUllto int.rnd fluid pr_.ur ••• cn'ng. in volu_ .ffect
of additional co~pr •••ibl•• nd inca-pr ••• ibl. fluid. injected
und.r pr.ssur••
b) Torsion of Circular 8naft ••- Str••••••• tr.in and d.for~.tion.
in d.t.r~in.t. and ind.t.rlllin.t•• haft of hollow or solid.
~ogeniou. or c~po.it. circul.r cro •• section. .ubject.d to
twi.ting lII_nt d.riVation of tor.ian fonl\,\t&, .t..... due to
ca.binlld torsion and bInding ,nd IIMial forc•• for .haft.

TERM ''''ORK.- The t.mn ,vtrl. 3hall emmt Clfthc prac1ieab h3ted below.

,,
,
s,
•9

f~rwlon tell on ,;t6Illwire to det~rmi"" modulus of el_,.,ly
by Searlc.s Bpparat\l.5.
Ha.-cfnes". Ie!!. on metlll
Moolll", or elasticlly of beam simpl}.suppmted at ends
shear IeS! <IJlmeta! ,
Spnng 1,,",-,
hrtlgue lest 01)me!lll.~p"'c'mrn
V,,"licallClll of forc.>s In • 1i"8med atrllC!ur'l,
[0 ~!errl11nebucklmg l00d 00 column
Unsymmrolc:d t>endl1l;

"'f.r-snc:. 8c:K:lkI
I] Strength of •• t.ri.t.
2) Strength of •• t.rial.

T'llt Boot
IIStr,ngth of ~.t.,..i.l•

~n.ni~. of .tructur ••
2)Str.ngtn of •• t.rial

by Siopr.
by Ti.c.n.nko.

by a.C.Pun.i ••
by A.__ nathalll.

-----------------~-----------------------------------------------------

•
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BUILDING CONSTRUCTION ,

.~h.~.IThaory,4 hcur.l•••k
Pr.~t1e.14 hour./~k

.eh_." .) ThltOl"Y pap••..'lOO 111••,.11\11,
3 hours dur.t~cn.

b) Terlll,Wl:lrk t2!5_rktl.
Oral/.ketch•• I 2~ ~.rk••-----------------------------------------------------------------

LIill::1. (9hour.)
.1 TYP&t1 gf building. load .b•• ring, fr~med structure, .t.el
structure,timber structure,.composite struetur •• Various parts of
building - sub .truetUl"R& 5u~r .truetur., plinth and plinth
level,_UI and sUI level, lint.1 .nd lintel level, 1100r & floor
I.v.l, roof and roof l.v.l, plint'" h.iVht, plinth p'rotec:tlon,
cornies, eoping _te. funetion of ••eh.
b) Foundation -purpos •• and eta •• i1Ie.ticn (detailed), advantag ••
and di.advantages of each and eircumtanees under "which •••eh 1s
us~d. F~ctor. consid.rations for ••Iection Of found~tion.

D.sign consider.tion. for .pre.d footing ( Ia.d ~aring
structur~ ) D.sign of wall footing.
c) e".ring c.pacity 01 .oil •••••1. !.C.of .oil. 'f~ctor of .!Nf.ty.
method. 01 improv.~ent of B.C. of .oil, typ•• of soil and b••ring
c~pacity of ••ch type 01 .oil.

of.n'brick

YalI Z (10 hour.)
a) M~sonry I Principles of Maaonry con.truction. ty~
~a.onry, Typ.. of walls i... Load ~~ring, partition
retaining walls, V~riou. ty•• of p~rtition walls such a.
partition. timber p~rtition. gla•• partition .tc.
b) Btone Ma.onry. Type. of stone ~aaonry and con.truction
Dre••ing and bonding, Pr.ca.t stone rna.cnry, Through
proportion. 01 mortar. u$ed for .tone Ma.onry.
c) Brick ~nd Block M••onry 1- Various typ•• 01 bond. in brick
masonry, R.inforced brick __.onry. prec~ution. to ~ taken in
Ma.onry constructions. compo.it. ~e.onry ••olid and hollow blOCks.
U••d for masonry. methods of prepar.tion of blocks. c.vity wall
and cavity wall construction.
d) D.signcon.id.ration for lo~d ~arin9
height/thickn.ss or l.ngth/thickn••• retia
Slendern~s. ratia,b••ic .tr•••• lo.d co~in9

.tructur.s. .ff.ctive
of wall.~ll thickn••••
on wall .nd it. de.ign.

(10 hour.)
Super~truc.ture
al Types of lint.l. and arche•• tability consideration for
;lIrch••, l~ying o.farch, det.Ung of R.C.C.Unt.l and chhajJ~;

7



b) Door.
•• c;h is
eHIll.tic
fixtur.s

and window. : Typ •• of ••c;h and c;irc;u.t&nC.und.r which
used •••ini••• ar•• of windQW. opening. far -di1'f.rant

c;ondition••v.riou. ",.t.rial. u••d for dcers .nd windo ••••
.nd f••tenin'ilused. I.6.no.t.-ticn.for daar. and ••indcow••

Spec;i.l floorin'il ",.rb!•• Gr.nit •• kot. ,c;.r.",ictil•••
artifici.l gr.nit., .cid prcef flocr ••
c) Circul.tionl- Horizont.l and v.rtic.l,6t.ir and .t.irc •••
p1annin~ ~ O•• i'iln,Typ•• of .t.irc •••••• p.r .h.p. ~d
mat.rial u••d. O•• i'ilnof .tairc ••••

0.tai1. of r••p., ladd.r •• lift. and .scal.tar. u.ed for
vertical c;ircul.tion.
dl Floor and Rocfl- Ground 1loor. upper floor., 1I.:ranin"1locr.
O••i'iln and con.truction r.quir ••••nt.. Varicu. type of floor
fini.hes u••d, .dvanta'il.. and di••dv.nta'il.. .nd
circ;u..tanc;•• und.r whic;h .ac;h i. used. Damp proof Constructicn
of floor •••• all. and fini.h •••

Typ•• of roof and roof cov.rin'il • flat roof and it.
dnlina9., wat.r proofinQ , fal•• e::.i11"Qand •••thCK! of fillin'il•

Oiff.r.nt typ.. of .h.ll .tructur ••• barr.l arch. con.,
hy~rbolic.par.bolic.fo1d.o plat., .pac;. fr.m ••• nd their 1.1••••

lItIT=4 (10 heur.)
.) St•• l Tru..... v.riou ••• ctian. u••d for .t•• l work •• thad of
connection. i.s.riv.tted. boltsd .nd welded. Types of tru•••• and
their 1.1.... Roof •• covsrln'il•• t.rlal. and ",.thed of fillin'il.
tubular .tructur •••
bl Building 11ni.I..-.. obj.ctiv. and p••.oc:...... peintinG.
PI••t.ring .nd palntinG • whit. wa.h and colour wa.h. Di.t~,.lnG
.tc. on old and n~ surf.c •• , R.pair •• nd •• int.nanc •••

e) ScaffoldinG •• harinll • under pinning and .trutin9,t.v~.
purpo ••• and pr.c;aution••
dIR.C.C. fra_d .tructur., colusn. tt.a",.footinG •• lab and their
connection •• gen.ral r.quir ••• nt and d.tail ••
Industrializatian of bUilding (-

Modular Co-ordination I .adular planning and r.cos .n~ation,
modular tol.ranc •• ~ pr.fabrication. advantag •• of p~.brle~ian.
pr.fabrication .vat •••• principl •• of d•• i9" of pr.fabricatian,
compon.nt. prec.st ec.truc;tion. ferro c.-nt and "'rro. .z;:lIt1eret.
construe:tion. .

(Ii hal.Ir.'

Construction Equi~.nt 1-
a) Introduction. z;:l••• ifie:ation. h.uling equ1~t. .arth
IIIOving lIlachin_. hCIi.ting .quip_nt.. .lIcav.ting and tau.linlill
eqU:l.~t •• arth coepaet.ars. CClllp,.•••• d .J.r. conveying .quipn..-nt•

•
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rQ~k drillingand bla.ting~ui~~t, pile driving
crush.!'"., cancr.t •. prDductic;m plant" grout.LnQ and
equlp~.nt. dr.dge ••.and dr.dging.

Form and 101"111Wl2'rkI 1unc:t.icm. (11 font... forlll ar-.:tion. 0'1 linQ
stripping of form. requ!•..•••nt 01 101"111 and for~ work. 1or~
101"various civil .n91n••••.100 structur•• , ~ri_l. uw•• for
work. slip form c:onatuc:t.ian.

Tar. lIIork
1) .klll!t.chBook.
2) D••.•wlng: fila

1/4 Imparl.l .lz.
Imperial S1Z8

c

&k.tch bGDkI .1) 1••.••hand sket.ching prac:t.lca,di11a ••.ant. t.ype 01 11n •••• qua,.•• ,
-"'actangla, circles,Plana 01 building ••

2) Let.t.ering6 mh, 4mm. 2mm with t..chnlc.l
t..rm.regardingconstruction. Srapn~par

3) Different. t.ypes 01 lin•• , mat.hod 01
Dl••n.lo01n9 as per 1.8. cQd.. -~ Graph pa~r

4) Symbols and Convantional .1g" of
m.t.a••.ial.. ar.ph,~~r

5) Orthographic:, ISDIII.tric•. OblJ.qu. and
Axonometric via~.. araph ~r
sk.tcn •• attar actual aea.uremants 16to91on Dra~1nG sn-.ts.

6) C.C.T.W.Pan.ll.a Doorlplan, Elavation. S.ction.
71 Flush DoorIPlan.EI.vation.S.c:tion.
8) Arch.s in stoo~ and bric:k.
'i'l Stona MasonrYI U.C.R. ,C.R •• Ashlar.
J.018oods in Brick ~ork ~ith Isometric: view for on. bon. for on.

briC:k.
11)Diff.rant type of rocf ••
12)St •• i trusse •• shall •• told~ plata. SpAac. fr••••• '.tc.

orthographic: and tnr•• dim~.ion.l .k~tc:n.••
13lTyp~s of .tair ••
14)Raport ragarding vi.its to tn. construc:tion .it•• -- Rul.d papsr
l~)M.terials and thair rat~ •• d.t.ils, about ~ork inpragr •••

( minimum two vi.itsi.
16)Introduction to CAO.Autoc.d menu. various c~d.. 1.1.. and

prac:t.ic:.at OSNAD SETUP. BLOCKS. DIR. DISP.L.AV•.1lRAiW.EDIT
ENGUARV, LAVER, SETTINGS. PLOT AND UTILITV COMMAND.
To dra~ .nd dev.lop •• ktc:h8. by US8 of AUTOCADI

foundation, Line plan, Doors • windo~ •• Band ••• t.ire •••• r001
.nd floors etc. I Any 1ivs)
17)Coll~ction of adv.rti ••ment. for mat-rJ.als. .achinery etc:.

used in the construction work ( T~ adv.rti •••• nt.).

IB) Or.wing File. 1- (On 6r.pn/Dr.~ing pap.r.)
11 R•• id~ntial building with load b.aring .tructur. partly flat
and partly pitchad roof.Drawing. to be pr.par.d from ,tn. giY&n
lina plan and data. Individual drawing ~rk i•• xp.ct.a. B.parat.
pl.n to be given.



PI.n.Front elev.tion, •.ction.-6eal. 1.Dm,Sit. pl.n -111",
Con.truetiDl1 not•• , aC:h.c:lu1.. for doo",. .-1116_=..&nIl '~
1ini •.,.•• C.leulation at built up .ra•.

2) Faundaticn pl.n of bu:i.ldln; in sheet Nc. 1, RClCt
buildinG in sh.et No.1. Allon_t,.ie .i_ showin;
maebersof Roof ecn.trueticn, .alls, opening•• tc:.

3) T~ .tareved residetial building with R.C.C.t,...-d structure
traM the Givan lin. pl.n .nd data Idividual dr.win; ~,.k frc.
sapar.t. plan i •• xp.ct.d.

Plan,front EI.v.tion, Seetion.- on. s.etion p.ssin; thl"'OUgh
.tairc.s.-Seala 11~l!I,slte plan- 111H, c:on.t•..•.•c:tlDnnowa,
SI'MaduIa.,c.lcul.tion of built up araa. Usa at Soft_ra to"
buildin; plannlnQ.

1.Building construction bV
2 -------------,,----------
3 ------~------,,----------
4 -------------,,----------5 ~ M _

Ran;•• l.
Bu.hi 1 KWII."
8indr. .nd Aror.
Punmi.A.K.S •.••re••

,.

oJ
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13EOTECHNlCAL ENGJNEERINa
Teaching ~chemetThePry 4 hgur./..ekPractical 2 hgUrs/ •••k

Examinllltion .chellls: .) ThllOry paperll00 urka,3 hours dur.tion.
12:1 _rklll.
I 20 1Ill/ork.

-----------------------------------------------------------------
\.JtUT-la)So11 •• engin.~ring ~t.rl.1.-Origin ~d Formation of .oil.-
g.alogical prgc ••••••• Qil. of India,Geotechnical probl •••• th~
ph•••• vat.m,definition. and functional ralationship ••
b)l3.ot~hnic.l properti •••_phyaicochamical prop.rti" engln""'!";
propertie., volume weight r.l.tion.hip ••Att.r~rg'. limits, .i.va
analyaia,id.ntlficatlon of lIIoil,l.e. cl ••• iflcatian ay.t-m.
llnl-2 .•) Stra.s.a in aoil 1_ a.ost.tic. .tr•••••••tr..... du. to
surface loading,Bou •• in••q'. W•• t.rgu.rd'. thllOri ••• pain~ IQCd,
are8 load and .t~ip I08d.M&wma~k'. ~ha~t,.trw ••-_t~.in ~elatiQn-
.hip .oil modulu ••ela.tic::.•.,tt.l_.nt.. .'~
bl Sail Compa~tion.M.D.D. and O.M.C •••tanda~d P~C1Ctor'.test
heavy ~ompaetion te.t.c::on~.ptof .t.abili.atiQn.diff.~~t
method. of stabili.ation.

lI!lU = ~a) Flow of wate~ th~ou9h .oillll-Soil W&tll~.c::apilla~ity.D.~Y:1I L••
Labo~ato~y m••urem.nt of pa~••• bility.flOW through Laye~ed
soil_.simpl. field m••u~.~.nt.Lapla~. equation.FIOW n.t.it'.
c::on.truetionand u••••••• p.;e forclI.quick .And.C~itic::.1 Qr~di.nt.
reVllr•• filte~.. ~
b) O1rfinitioroof ~on_olidation ••pri"Q anillo;y. c::o-apr••• ibil1ty
qu.~u.mu.theory of con.olid.tion.

I.IU.1 ::. !.a) ahe.~ Re.i.tane. in .oil. 1- Po~. pre.su~. .nd .ff.ctiv •
•tr..... 1.ilu~e thaori •••Moh~-COUlomb .• L•• of .he.~ et.~Gth
dire~t .hear t•• t.t,.alolialte.t.unconfin.d ~ompr ••• iQn t_t.VAn •
•h••r t•• t, dr.in&d loadinG,faetore .1f.~tinG the .~~-.tren.th.

IIi1I ::.II.l E.~th pre••ur•• I- Rankin •••• t.t. of pl.stic:: equilib~ium at
~e.t,a~tiv. and p••• ivlI .t.t•••• ffect at .urcharo.,.all fri~tion.
back fill bllhind .lIICIothwall •.Rankinll'. theory .coulOlllb-. tr-qry
determination ot lat.ral .arth pr•••ur. by An.lytical and
9r.phi~.1 m.thod •• (Culmann's and Pone.l.te'. con.tuet.ion.

11



b) St.bility of slo~ 1_ Fini~ .nd infinit. sl~~n.tur.l .nd
~ ••••d. slo~s.IIlQICI•• of f.ilu"',sU,p circl. _thQd ••".cU.h
circl. method •••••thad of .lic ••• critical h.ight of
.lop •••• t.bility n~ber.Land.lld •••~..-dl.l ••••••ur•••

T.,.. Worlr.l-
•lIp.rillMlnt.

.hAlI cOllprl.. of (o11owing ••• ••
rne •• 1MCYI-(I)Fl.ld density by cor. cutter •• thad •••nd r.plac..-ot •• thDd
and clad _thod.
(2)Si.". .n.lysis .nd partlel. .ill:. d.t.rtlin.tianl hydrCl_t.,..
.nalysis.
(3ISpec:ific:gra"ity d.t.r.ination by vClIUlIIinClmlllt.rlpyc:hnCIIII.~r.

(4)D.t.,...1natiCll"iof liquid li1llitand pl•• tic: Lilllit.

(6)O.t.rlllinatiClflClfeo-.ff ici.,t Of I".,.....bi11ty by Catl.tant
h.ad .nd by v.ribl. he.d ~,..•• a••t.r.

(ll!I) Proctor'. t_t.
O-Sirabl.l- It i. d••1,..abl.that .t~fi1t. ....y pe,..fClrlllthe
following .xpe,..i_nt. al_;
1) DiUar."Ual free ._11 t_t.
2) Tri- axial t.st.
31 C.B.R. T_t. and
4) !I••••11ing~) Can.olid;oticlR t•• t.

Altf.,..nc:. Iaak1.8011 M.ch.nics and foundation !ng~na-ring
by - B.C.Pun~ia.

2.Beotechnical En;in ••,..ing
by - 6al'"9.3.~1 ttechanic•• nd fc:aund.t.iCWlEngin ••ring
by - 'hIS /'tU,..t.hy.4.MCId.,..nGeotechnical Eng!" •• ,..!n;
by - AlalllBin;h.~.Soil Mechanic. in theory and practic.
by - Ala ••Singhb.A t.xt book of BeClt.chnical Enginn.,..i";
by _ Iqbal khanCprentic. hall of India)

7.90il ftIIICh.nic:.and found.tion Engin •• ri";
by - Bingh • Prakash(Na••c:hand • Broth.,..•• Rgor"''')

8. Sol1 I'IeChanic.
by - R.F.Crai;

E.FN SPON
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------------------------~-- - - -

•

SURVEYlNG-I
T••ching .c~ITh.ory 4 haur./w •• k

Practical 2 hQur.I ••• k
Drawing 2hQlolr.'_k

E~.min~tlQn.ehamel .) T~Qry p.perllOD~rk ••
3 hour. duration.

b) Term work 123 mark«.
Practical I 25 m.rk.-----------------------------------------------------------------

s. Instrument. u.wd in lev.lling. Dumpy level ( ~vi.l~ )
Aut.cm.t.ic l~v.l. Type. of laval lin; atav •••

b. Principal ax•• of Dumpy l.vel. Te.ting and adJu.t-.nt. of Axi.
of bubble tu~ •• lin. of c;ollimet.ion of dumpy l.v.l.

i

c. Reciproc;.l
Di.t.ance to

IlIv.llin..,.
the vi.ible

curv.tu •.••and
horh:on.

correction •

L
d. Profile levelling. L-~tion and cro ••-sect.ion••

Rou.t. Survey I

R~onnal&••nc. .urveYI l~ating obli9.to~ pOint., Preliminary
Surv.v, fixing g.-.eliant.a,pa~r and fi.ld location .urv.y,
plotting L-••ction and cro••-section., con.truction .ur~y.

I

•

a. Principal ax••
theodolite. 0'

b. U... of th.odolit. I M.asur.~.nt of horizontal .ngl.s,
v.rtic~l angles,magn.tic b.arings,prolonging a line. lining in,
m.asuring defl.ction angl •• , ••tting out t~ angl•• ,
finding out el.vation. of high objects (Ba.. acc••• ibl. or
inacces.ible I by trigonQrnetrical ob••rvations.

c. Theodolit.
indep.ndent
Traverse by

Traversing I CGmputation
co-ordinat •• , Adjustment D~
co-orainat. n.thod, ~itted

of cons_ •••tivw
clos.d travw •..••,
IlIII.SU,...~t ••

~. Principl. of staaia method, fixed ~.irm.thod with v.rtical
.taff to d.t.rmine horizontal di.tanc •• and .1.v.tiQns of the
point ••

b. U•• of T.ch.om.try in SUrveying. Tache~t"'ic contour ••••rv.y.
use of Tacn.om.tric tables.

IMlT- !
C•••rv.. I

a. Horizontal and vertical curv •• and th.ir pur~ •••
b. Simple circular curv ••- El.m.nts and ••tting out by lin••r &

angul.r m.thClds.
c. Compcund Curv.s-Elements and ••tting out of compound curv.s.



d. Intr-oductign to
a.kfti). El._nt ••

,.~r-•• ~ur-v.. (No num.r-ical pr-obl••
location and u••••

to ••
e. T,.an.itioo curv•• - Type. and 1.1••• , LenQth of tr-an.ition

cur-ve., El.lIlent.of cubic p•.r-•.bola,L.en;th of <UJabinltd curv ••
~ttinQ out tn. coabined cur-ve by d.flection an;l. method.

l'\IIT-'
Plan. Tabl. Sur-v.yl

a. Obj.ctiv. and equiPlllMltr-equired for- plan. table sur-v.y.
b. M.tned. of plane Tablin; - Radiation. Inte,..ection, Tr-av.rsin;

and Re••ction.c. T",o point •• Three point problelll. a"d tn.ir .olution. by
dif1erent •• thed., .tren~th Qf fi~.

d. Advantage.. di.advant •.;e.. li~it•.tion. and E~r-or. of Plan.
Tabling Surv~y.
Minor In.trum.nt51
Study and
c1inOlll.ter

u.t! of Abn.y
and Pant.graph.

_)(t.nt. Jndi.n

1. I'\.ea.urementof horizontal .n' v.rtical oUtQI_ by Tran.it
Tn.odolitll.

2. ~ •••ur.",ent of hCIrizontal ..nQl•• of ••train;l. by r-.p1t•.tion
method.

Pr-aJ.ct: - 1

3. Th.odolit. Tr-av.r.e Survey project. of ill clo.ed trav.r-.e ••ith
.t l••••t four .ide ••4. COlllputation 01 horizontal di.tan~e. ~d elevation. by
T••cheometry 101'"hor-izontal ••nd inclin.a .i;ht ••

I"r-aJ_t - 2
~. Tac:hegon.tric ContQUrinlilProject "ith at lell.t t:otO in.tr-u",ent:
.t••tions at 6a ~ ap••rt.

PraJec:t: - :s

7. Plane T••bl. Survey Project of a cla.ed traver.. of .ini-u~
101.11'"sidll••8. Solution 01' thr•• - point pr-Qble•• in pl••ne tabUn;.

q. S.tt~n; out: 01 .iapl. circular curve by Rankine's •• thod Qf
deflection anQle. or by off_t. 11"'011chord. produc.a.

11l1.Us.01'boll .ellt••nt and Abn.y I.vel.
II.Study and u.~ 01' Indian pattern ClinOfteter and p.nta;r ••ph.

h'aJIKt-4
12.Road project 101'",dni",um length 01 MlIllm,includin; 1'1Ili"9 01

••li;n••nt.pr01ile levelling.and cro••-._tion1n;.
Nett.. T~ T.r_rk "'111 c;ansi.t 01 ,

(i)Field bQOk cont.a1nin; record of •.11 .~.rcl ••s and project.
list.d ••bove.

(ii)File 01 1'1.111imp.rial size dra"ing sheets a••• nt.ianed balo'"
i) Theodolit.e Trav.r •• Survey proj.ct ••• isheet.
2) Tacn.o~.tric Contouringproj.ct: ••• lsn.-t.
3) Plana T••bl. Trav.r.e survey proj.et ••• 1.helI~.



•

41 Solution of thr••-point prQble~ ••• 1.~t.
:q Road Prc:aj.c:t .hc::uotin; l._•• c:t.1.an,plan

of rlHd and Typic;at c::ros.-..ct1atl •••• K1n-l-. __ t.

~f •• iI'I,I;•• 8aDka

1) Burv.ying and Lavell!ng Vol.I&II-prof.T.P.Kan.tkar and Praf.
S.V.KulkArni.

2) surv.ying,Vol.I&IJ-prof.B.C.punmi&.3) PI.ne ad G.od.tiC: SUrv.ying for Enginosrsp Vol.I Lat. Oavid
Clark •.

4) Princ:lpl•• of Surv.ying - Cli~r and Cl~d.nin;.
Z) Adv.~c:e Surveying, Val. I • II - P.B.Shahani.

"
tMrIdboak

•

•

II;"

••



TtEORYOf'STRUCTURE-I
T.achin; Ich"'ITheory 4+1(T) haUr./~

Examination .eh"'l .) T~ry p.~r.1DO •• rk••3 hcu"" dur.tion.
b) T.rlll work. t2~ •• rk••

-----------------------------------------------------------------
lIiU :. 1
.)D.l1.ct1on 01 h'IR.I-

Conc.pt of .QlI.nt ar•••• thod. I'kIhr". tlwar/ll. U•• 01
__ nt ar.a m.thod tc' c.iulat. d.fllKtion. of b•• " Sl,Ich••• 1l1lply
support.d. ov.r h.n;Jn; and of un110"" cross •• ction. .nd
di1f••.~t cro•••• ctJon •• conjug.t. be." •• thod.Principi. r.l.tion
bet••• n r•• l and con;ugat. ba". Support condition •• APplication
of conju;atll bltall ~,.thod to .1l11ply.upport.d.ov.rh.n91ng and
cOlllpoundbaa••••propp.d cantU •••••r••

b) En••.gy •••thod. 10r d.fl.c::tion -
Cone.pt: of .,;,..1n lRft.rgy .st •.ain "'."gy du. to banding•

•h.a" and tor.ion. Max_U'. reciproc.l thst:lrm of d.llsc;tion.
c•• t:1g1ino". thaor". U•• 01 .t:rain .".rQy .nd unit: lo.d •• thad.
10r 1indin; out O"rd.l1.etian. for b.... tMtnd.. R.c::t..n;ul

ar

portal fr.lII. an.ly.i'l.

l'UT- 11
.) O.l1.ctlon of trul ••• I-U.. of .n."gy •• thad. for findin; out: d.flection. of
.t:.tleaUy d.t..rllllnlts pl.n. tru._' Unit load lII.thad.

b) Th•.•• hln;.d .rch.-Concapt of thr" hingsd arch ••• haunch1ldbaalll.. .upport
•.•action, E1.I1••a.F. and .xl.1 thru.t d1a;r__ for circular .nd
p.r.bolic. thr •• hin;.d ••.chs•• Influ."c. lin •• for 8.11.,a.

F
• and

Ixill thru.t .1)11.-1.1118.11., 6.F. and axial thru.t. du. to point
load. 8<UOLonly.

\Illl W.al un.y_trical tan.dlng. cone.pt of .nea" c.ntr.l-
S.ndin; axi•• nd .h.a" fl~ po.1tlon of .haar c.nt •.••S

haar

cant,.. ofli)Chann.1 •• ction_ iii An;l. section. l1iIT-.ection.
1v) Un_.YIII•• trleal I •• ctions and vi .Ylll~tric.l •• ction.,

b) Th.ory of Ela.ticitYI- Conc.pt. of .tr ••••• tr ••• c~pon."t ••
• t,.•••• quilibr1ulII ,'quation •• conc.pt of .t:,.ain.st,..in COlllpQnilnt••
st..... di.plac.lIl.rot r.llt:ions. co",patibUit.y conditian.,
;.n.,..li •• d Hook". )aw.PI.in .tra.s • plaln straln probl__•
• tr~ln •.coa.tt. analysls.

lII!lT-IIla) Inf h.I••.•C. 11n•• I-' e.slc eonc.pt .ln1Iu.nc. 11na 1Qr ,.•• ction.,
S."." S.F. for SifRP:.y support.d. ov.rhangin9' cQlllpound b••••••
Influ.ne. 11'1•• for m-••bsr .tatically d.t.r",lnant plan. tru •••••

Calculation. 'rO,. S.F" B." for b.~111and for fQrc. 1'1 the
t,.",.•• _b.r u.in\l .Lnflu,.nc. lin •••b) "ovinG load.l- Introductlon,cQ'lductions for IIllxilllUIllBI1 and
",aximu. S.F.lt 0 •• ,:tlon du. i:;Q",,",vin; point 10ad.,UDL,lon9.

r
ar

.hort.r than span a"d t.,.ain of ",,",vin\l10ad•• Ab.alut. _XlI1UIIIe." •
•• S.F., Con.t•.uetio' of "ax. B.". di&\lra"',

16
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•

blContlnuouti B.am.l- C~nc.pt. Nature of B.M. di.Qr •••• Cl.~rgn .•
thegrm of thr_ moment.a10r beam. of cQl'\atant. crc.. _ct.iDl1 fOr"
diff ••.ant c/.,10r different. .pan. due to"conc.ntratec:l l~d •.UDL.
coupl ••• Eff.ct of winki"; of .upport.,plot.ting af-a.l'I•• 8.F.
di_IiI"."'.'

IJNIT-Y.) Fixed S•••m.l- ~c.pt ••dav.nt.Qe. and di••dv.nt.Q•••~tur. of
B.I'I.DtaO;l"amtl.Fi)l1!dIIInd_nt- due to v.,.iQUtl ""type_ 01' 1~ • .ucn
a. point,uniformlY diatribUted.Unlformly varying.cOUpl •• 10r
beams of uniform ct. and .t.pped era •••• etian ••Effect of
ainkinQ of tlupport.S.I'I.D • a.F.P,

Term trlork 1-
Term ~ork .hall contii.tof •••iQn~t given on the '.Vll.-

bus

Qiven ab(lv••

1l

2'
"4)

An.ly.i. of structure bY V.N.V.~ir.nl • M.M.Ratwan!
Wellum.-I'll)Th.ory 01 .tructur. by - s.Ra~.mrutham.
Basic .t~uetu~al .naly.i. by C.S.R~dy.
Indet~~mi"at•• t~uetu~•• by C.K.WanQ.

11
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BUILDING DeSIGN. DRAWING AND TOWN PLANNAING
Tllllching .ch.III.ITheo..-y '3 ho~•..•/I'III&k

p•..•ctlclill 4hQu•..•Jw•• k
E:l••••ln.tion SChlllll": a) Th.o"'Y PIlPII..-I.l.OO111••..-1<••4 hoU"-Sdu..-••tlon.

bl T."-~ l'Iork~ ,2~ m••rl<••
orlill 12~ m••rk ••---------------------------------------------------------

Sl!:CT ION - A

I.!U.I. :. l.J Build.!.n,' definition lind type. of bu~lding. 1111pllr occuPllnCY.
P , i Ie of •••rchitectur •••l

'

rinci,les of planning of building • r nC P •
A 'h P •• tric .tudi •• and it ••

pl ••nnir,g,fo,,-1lI follol'ls function, n ro a
i~port.nce in planning,LIIW. of co~po.ition, pl.n .anctlonlng.

traClf,g" and blue prints.

b) Bui;ding By••l.ws.NecesSll'ry 01 laW.,plot siz.,rolld width.op.n
, I dist.nc.", building lin ••• eontrol

ar •••••,F.A.R.JF.S.I •• 111••..-(1nil
lin ••••,II••ight raguliltioM'Ji •• t:r:. of room.Built-up "r•• floor .ra ••
plinth IIrll•• c.rpet arllll.Ru1•• for the ••e IIr. a. PII'" town.
~entllatioM ••nd lighting requirllmllnt •• dr.lnllgll lind .&nit.tion,

par~J.nq.

cl i) Stn,cur,,1 •••fety.con.tn.lct.ion .,af.ty. fire •••f.ty. 2) firll
e&c"oll he••lth .lIf.ty r.gul.tion for high ri ••• building. lind their
fire prot ••ction.

d) Wor~ln9 drAwing&and it. importAnce type of working drllwings,
Hchedul•• of door. " Windows•• ch.dule 01 Arllll••,.ch.dule offl<;>or••,
'fout,d••t~OIl plan,l"yout pl ••n .t.c.

e) ? l ••n"ill~ of residRnti ••1.COGlm.n:i••.l. of 1iell, in.ti tution.1 ,
indu••t.r~al ••nd other builc:inqs.

pl.'''nin; of living ••rll" •• l •••pin';l ilre •• working .rR •• IItc
and thll~r ~rouping.~ommon/brolld •• peets 01 v.stu .h •••trll.

fl Introduct.ion to co~puter ;r ••phic8 and study of .ny onll .oft. ••"..-e
for pl ••"ning of re ••identi ••l buildings.

NDt.el- Th••rll ••ill bR one que15t.ion of 10rty m••rk., con.ist.ing of
pl ••nn,ng of anyone type of building .nd dr" ••ing it. pl ••n ••• et!on,
~1~v.t10n to an .ppropriate .cal. and including vllriou ••• ch.dul •••

SECTION - 8
!.lUI. :: lal V.ntililtion ••nd air condit.ioning of buildings,nllcRs.it.y of
~entil •••tion,fun<:tion.l requirement_.sy.tem. of vRntil ••tion ••nd
the~r choice,movllment of ••ind t.hrou'i!h building8 •••ind effect.stack
effect,ef1ect of v••riou. surroundinq ••nd ot.h••r bodies on ••.ir
mo~.m~nt,.ir ch.ng.s lind it. nec•• ~ity.

fl1r conditioning I cl •• si1ic.tion, comfort. ••.nd comfort
<.;onditol0n&,principle. lind sy.tem of comfort, obJect .nd n.c •••sity
of ••..L' c.ondition1ng,indu15triilll ••ir conditioning, air cooling
sY'Item.Factors a1fecting .ir conditioninq And cooling 'Iyst ••••s
of offlce buildings, cine ••••hillll.,re.id.ntial building.,ho.pit ••.l.,
nut"<u'~g homes etc.

bl Thllrm<ll In&ull1tion of build~ng,cl~mllbll.thermll'l comfort. heAt
.~~ha~qe of build~ng~,gllner.1 pr~nclpl •••• nd meiln.. of t.herm.l
lnsulatlDn.structurill cont..-ol.h •••.t insulation of roofs ••nd eKpo15l1d
••ails,'osp. of sun bre ••l<.r'l.chhfl,jjll ••nd insul ••.ting glasgo



sound and its reverbration,
absorption,acoustical de.ign

•

,

c) Fire protection,fire lo~d and fire .~fetY.Qradin~ of occupancy
by tire lo~d.conslderation~ 1n fire protection, properties of fire
re$lstance, construction walls and columns, floors end roofs,wall
op8nings.fire-esc~pe elements, fire hydrant.,fire drains,sprinklers
system, fire extinguisher system.

dJ Acoustlcs absroption defect. of
Sabine"s formula, acoustical sound
of cinem~ hall and cia•• rooms.

Noise,effects,types,noiae control and insulation of .tuctur.s
BQainst air borne and structural borne noise,transmisaion of n01•• ,
acceptabLe noise level.

Yl!ll ~a) Lighting,natural and artificial,Design of windows for clear
daylight.$ky daylight f.~tor.n~~e ••ity of .rtifi~i.l light.maMimwm
light r~Quired at ~orking t.ble.
b) Building service. and plumbin;.constructional requirement for
different building service •• 1ectric.1 in.t.llation •• ir
conditioning and heating work. lift. and .sc.lator ••d••i;n of lift
c",p",city.Plumbing ~ervice •• Lay~t of wat.r supply and drain.;~ .y.tem of
building,Rate of ~ater supply and stor.;e of water QAe pip. and
t~o pipe system. vent and siphon.;_ pip•• tr.p •••• nit.ry fitting
and thei'- levelll fly.tem cf plumbing.us. of .eptic t.nk.
c) Non-conventicn.l energiefl 10r d••ign of building diff.rent
fcrm~ of en.rgie ••SOI.r,Wind.Biom ••••• cl.r water heater. ,types
and plumbing.energiefl from night .oil and g.rb.;e.,it~ .y.tem and
use of plotting line Diagram for any building with given
data, foundation pl••n.

WI.I ="Perspective dra~ing,one point,two point ••nd multi-point
perllpect1ve, method of drawing. perspective view for v.rious obJeets
and buildings.Birds eye vi~w ~"d its import~nce. Axnometrie view
and its importance.

WI.!. ='- TOWN Pl.ANNINEIa) %ntroduclienl~ Object of town planning.prinCipl •• of town
planning, Neces5ity of town planning.origin of towns.etag.S in
town d~velopment.distribution of landu.... forme of planning,
site fer ••n ideal town,requir~ment. of new towna.planning of the
modern towns,pre.ent po.ition of planning in India.
b} Surveys :_ Necessity.collection of data ,typ.s of .u~ ••u••s
of sur"vll'Y'"methods adQptad to cgll.et data.dr",wing ••r.pc:ort.

c) Zoninq:-Meaning
2oning.Advantage.
zQning ,transition
Zoning.

of th~ term.u.e.Of l••.nd.obJect.,princiPl ••
of zoning .import ••nce gf zoning •••peet.
Zone.ECgnomy of Zonin;,Zoning Power ••m&P.

DfD'fD.

d) Slum.:- 6eneral.cau5ea Q1 .lu~,ch.ract.ri.tic. of .lum.
Effect 'Jf ••lum ,.lum clearance. work. Qf i.prov._r'lt.open plots
scheml'.s le,m e l.aranee and r.tIO",.in;.prevention 01 .11.11"
formation.Resouree. 10r slum cl.aranco progr •••••• tha Indian
slum.

19•-
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el f'li"~S;md plaY'il"QUndal-Ty~. of r.cr••tion,Location
urbangr ••n spac •• ,cla••ification of parks .y.tama,park
finance for pa•.k, parkway., Boulavard., playground.,
standards. landscap. architacture.
f) Industri.S 1- CLavsiflclition of Industria. conc.ntrlition of
Industriea Requir.,..nt. of an indu.try, .ita location of an
:Lndustry, m•••ura to control lacaticm of indu.trias, Indu.trial
township.,Tr.atm.nt of indu.trial wa.te ••

gl Ra-planning exi.ting town.,-
Obj.cts of r.planninq, o.fact. ofaxisting towns, data to be
collected, Urban rena-ed Proj.ct., Oacentralization and
Rac••ntral iza tion ,Garden City, Surfaca drain., Rafu.e of town.

h) J'I••ster plan l~
Obj.cts, nece••ity, data to b. collected,drawings to be prapared,
Faatures uf mli.ter plan, Planninq standard., Raporta, atage. ot
Prep ••ration, ~.thod ofaxacutLon, conclu.ion. Cas. .tudy of
planninQ of Chandlgarh, aan'ilalora,and Bhubanv.hwar.

_to
1. Layout. Plan vMowlng different building., Dril•.•ing SM••to

Internal road., compound wall,.ntrance gates, 'ilarden,Electrical
poleli, 1re••plantationa .te.

3 •••l PI••n I typical floor plan acal. il~1lI
b) EI~vilt:Lon-sCille 1:~0
Cl Car plirking plan ITerrac. plan as per

r.qulrm.nt
dl Fout>d&tu:lOplan - sClil. 1;1l1ll
e) StruClU"ill Plan - .cal. 1;1l0
f) 6ectic,n. ilndd.tails 11M!!
gl La,out Plan sho•.•ing wat.r .upply

and dr~inage arran'il.mant
h) Axeno~atric vi.w.

Drawing Sh••t.
TrAcing Papal"
TrAcing Pap.r

Tracing Papar
Trac:ing P•.per
Tracing Paper
Tr•.cing PliplI!r

Traeing P•.p.r

l.a) O•.ta given for projact
bl Analf.is of the progra~~.
~l PI••nning con.id ••.•.tion , lina plan••
d) Appro><i._t. cost of th. lNildin'il•

2. Repor't
to the

r.garding visit to con.truction sit•• , Pr.f.rably vi.it
typ. of building 'ilLv.nfor th. projact iJ'linimWlltwo)

3. Adv2rtiS.M.nts I brochur •• ragardin;
mach,nery , aeh.me. of pr~ot.r. and

A.•••..."t
mat.rial. construction
build.r. (mini$Um t.n)

Term work .hall b•••••••• d with r.fer.nc. to drilught.m•.n.hip
di",ens:Loning cOlllpo.ition of diffllrant detail. vi..... ..nd
.uf1i~ient not•• "nd dimension for pr.plirin'il•• tl~ta colouring
w:Lth p.Ilct1••and .k.tch pena r.comm"'ded a. p.r colours .ugg.st.d
by I. S. '''''0 •.

StL,O) 01 any on•• oft•.••r. for buildinO planning.



• T.rlll workT~r," wprl<••hall eClfl~1i6t01 d,.awing file of illlp.rial osi<l:lI and

report file,

DrawinljJfile

Sheet No.01 :_ Planning of a ••mall bungalow from the given data.
Load bearin; Ifrilmed .tructurm. Plan .h~ing furniture
arrangement, front elevation and site plan. Built up

~ area calculation and schedules.

•

Assignment I 1 Computer 9raphic.(Au~Ocad )
Project work ~ Project work .hall consist

Working drawinQ~ after planning and deeigning
dilta.

01 Preparation of
bUilding from given

Anyone types to b. given.Number of building••in one plot to be .t.ted for preparing
layout pl.1In

1. RE'sidantial
a) )3ungalowS

buildinlilli I
b) Rol'I 1'\0•.••11" e) Ownerstlip

2. Nursery Sehgel I Primary-School - with staff.quarters ••
,-C" Hastel buldinr,i with R.ctor's ilnd servants quarters.

7. Bus stand

10. Ban~:bu11d1ng"•••1th staff qUilrt.er'

Students ••n" su"pDElltdt.o prl!p••re t.heir ,industrial pl ••n.

I) Bulldin'il On",dng - ~M.G.Shilh, C.M. Kill. , S.V.Patki.

'2) Pl ••.nnin'il !< OI!.slQn1nQBuilding
Y.8.Sa.ne

3) Civil EngineerIng Drawln; S.V.Deodhar

4) 10",n Planning

'3) Town PI ••nnin",



"""field

CONCRETE TECHNOLOOY AND CONSTUCTION t'ATERIALS
T.a~hing .e~ITheary 4 hour./w•• k

Pr.~t!e.l 4hour./week
Ex~m!natiQO.~he~.l a) Th.ary paper.lOOmark.,

:3haur. dur~Uan.
b) T.r~ work•• 2~ .ark ••
Oral 12~mark•.--------------------------------------------------------------_._-

UftlI. =. 1
c...nt • pr~ ••• of m~ufaetur. of e•• ent, rawm.t.rial. u.ed,
Boque.~ompaund.~ltnk.r farm.t!on •• torag. of cement; ~h.m!lItry
o~ Portl.nd ~.lH'nt. Hydr.tion of c_ntl .etting .nd h.rdening,
••ffect of Clth.r M••t.ritol. on hydration of c.III.nt, typ•• Clfcem.nt,
Q~ade. o~ ~.m.nt, prop.rti •• and t •• ting Clf .Cernent.
variou•• f.l::tDrll .ff.cting .trength of e.llent. fi.ld t•• hng, .oil
c.ment and ferro-cem.nt.
iNt.r it. qU.lity fo~ 1t•• uit.bility tClb. u•• d in t;oncrIll't•.
AdMixture.- th.ir .ffect and l::l••• ifi~ation.
Li_ f"rClIl.rtl.. and u.... Burning of lill •• ton.
c;1a"Sifil::.t.i.on of lim., t •• ting of lime. labor-atory .nd
test.

I.!!lll =. a-
Ston. .nd &QQrea.t•• -
Br.i.R1cl" •• i1ic.tion of Reck. auarry .nd QuarryinQ. conv.r.ion 01'
Reckinto .ton., cla •• i1'ic.tlon of .ton. a. p.r it. 1'ormation.nd
uSe 11~•• ton••• l.b, •..ubbl••• gg•..•g.t •• tc. U•• of .ton •••
prop.rt1 ••• nd t •• ting of .ton., V••..iou•• ton•• u••d.
AQg"'ev.t. - CI••• lfic.tion •• ~r .iz. boulder. rubbl., co.r ••
•nd fin. .ggr.gtot•• , cl ••• ification •• p.r .h.p. .ngul.r-,
"'C'undeo, fh.kYI Q •••• ding of .;;"'lfQat.. .nd .t.v. .n.ly.is.
fin.n •••••OIodulu.of cor•• , fin. and .11 1n ••"g•..•g.t •• bl."ding of
.gQre9at., prop.rti ••• nd t •• ting of fin. and co.r.. aggreg.t ••
bulking of ••nd. requir.JIIIIf'lt of .I;lgr.g.t. for ~ort,.... .nd
concr.t.•.

LIll1. =. ;I
Concr.t.. Its con.titu.nt •• gr.d •• of conc•..•t.. ~anuf.t;tur. of
~oncret. ~nd concr.tinl;l p•..oc...... ~ixin; gocd concr.t.,
concr.t.ing und.r .p.~i.1 condition., l~k. hot ",•• ther canc•..•t ••
~old ~.ath.r con~r-.t., conc•..•ting und••..w.t.r. .tc. Prop.rti ••
•nd testing of concr.t •• non-d•••truct.i.v. t.sting of concr.t.,
••ork••bJI i tv, du•..•bi Ii ty. p.rllNt"bili ty , .hr ink.",•• nd cr•• p of
concr.te, ",••t.r-c.ment ,...tio, .tructu •..•l prop.rti •• of conc•..•t ••
typ.y of concr.t" ••nd ci •..cum••tanc•• und.r ",hich .ach i. u••d
including their prop.rti ••• CCln.truct~on Joint. in concr-ete.
ferro-concr.t •• l.i.m.-concr.t. - it. properti ••• nd u••••

1'(1I- !.
Method of p•..oportioning of conc•..•t.. conc•.."t. ~~K d•• lgn.
proc.dur.. of mix d•• ign•• t.ti.tical qu••lity control in mixed
design; Ro.d nat. no. 4, Americ.nConc•..•t. Institut., Indi"n rCl.d
concrete AndIndian .t.ndard ~thod. of mix d.sign, m.thod of
rapid •• tiRO.ticn of mix d•• ign and ",ix d•• ign b•• ed on
fl.xur ••l .t,...n1;ith.

!.liI..I ::. ~
Brick. .nd ~il.. Proc•••• of manuf••ctur. of bricks. .oil
"'''Ail••bl•• in Indio••• nd •••nuf••ctur. Cli'brick. from v•••..iou. 11011.
avail ••bl... in India; CQM.Utu.nt. of gocd brick. ...rthl LS.
cla•• iiicAtion of brick., prop••..ti •• and te.ting of b•..ick••
c:nar••ct• ..-stir:. Of <;Ioodb•..ick••

.•.•... "



•

c.
d.

Other type. of bricks, Engin••..-ing bricks, Metric
Refractory brick5, Fir~ bricks, ate.Other cl~y product_ Pczzolooaand car.~ic••
glazeware,- stoneware, .art.hwa..-e,.te.Flooring ~nd roofing til•• , te.ting and J.B. cl•••ificatio

n
•

Cl!ment lOonerClt.!! blQcks, lIolid And hollow.Ti~rl properti.. and u•••• t••tin;, conversion and
sawing, defects in timber, Ven••rll, plywood and block beard.
particle board, artificial timber.
Practicals I1. Tellting 01 cement - a. Finen ••• of cement

b. _tti"; time
compr ••• ive strength
soundn •••

•

2. Test.ing of aggregate •• finene •• modulus ..,d .ieve .n.lysis •
b. crushing value, c. impact.valu. d. .ai.ture content, ••
abrasion test., f. shape tellt, 'g. specific: gravity and ••ter
ab••orpt.ion.

.0 Water .~.orptiDn 01 brick
b. Compressive strength4. TestinQ of Bricks

3. Testing of concrete
~. Work.bility of concr.t.e Slump cone and compaction factor ).
b. Compre~$ive 51ore09th ( cybes and cylinders )
c. Split tRst ie tensile te.t 01 cylinders
d. ModuluSof rupture ( fl.>IU,..l strength.)
e. Concrete mi•• design by t. 6. IWthod." '
1. Non Destructive Test.

(

:). Testingof til".
eo Transver •• strength for roofing
b. Abra.ion and tra".v.r" test

1100ring tile!!.

b. Testing 01 timber - .0 Moisture content
b. Bel"leing

Bit"'lI\I!n
Ilpecif.l.c

9. Mar~hal _ Stability t~.t on Bitumen pr.mix.
M.thcd of .",bmission of te.ting r.port of variouS ••t.rials

( Proforma of t.st report may be based on Iltandard practice
follo ••ed in govt. organiIUltion).

B.

7. Testing of metals - a. Ten.ion test {M.s.,Tor ateellb. sh••r te.t( single and dpUble J
c. Tor.ion t•• t ( M.S. and ea.t irQO )
d. Impact t.st( Itod and Charpy jon M.S••

C.I., Br•••• AI., Copper.
t•• ting _ Penetration, ductility, Iloft.ning point,
9rAvity, fla.h and fir. point, visco.tty te.t.

c

R.f.r.ne. Book.. ,':
Con4rete Te~hnology by M.S. ShettyS.V. O••odhar
Civil Engineering Materials by Janardhan Jha_________ ,, " Sushilkumar Shind.
____________,, " Vazirani ana ChandQla
__________,, " Rang •.••l•
_________ ,, " a.v. O.odh.r
___________,, " -' 0.5. Aror.



HIGHWAY,AIRPORT AND BRIDGES
TII&ching seh ••m.!;TI,.ory 4"'1(T) nou•.• ;, ••••k

Examination mcneme: A) Th~o •.y papllrll00 m••.k••,
~ hou•.••duration.

b) T•••.•• worl: •• ,2:'1 ",••. k•••
---------- ------------------ ---- ------------- ----------

!.!il.I ::.l.
~l Pr~nt:~pl•• of highway pl.nnin~, road devillopment and plann~ng
~n Ind1_, Highway financinQ .

•

~) "119h••••.y
",11Qnmllnt.
;-"qu 1 ,-01"" t ••
road ••.

••lignm••nt - reql.lir.",.nt., f ••cto". controlling highway
""91"•••.ing surveys for highway location, b.sic
for an id"al .1ignm.nt, special requir.m."t for hill

co) ••.•••.10l.\. tyP"''' of roOlds, ••••thed of construction,
material requir ••d and quality control.

qu.nti ty 01

d) G"omet,..ic d••••ign
ol5'51.'On "pOI"d. sight
••1",,,••t10n. g,..adilPnt,
".rtical ••.lignm~nt.

- cro ••• ection, element
di ••t",nce, overt ••.king e1ght
r~qu1rem&nt ••.nd deeign of

width, cambll'r,
di ••t ••.nce, sup•••r
nori2ont~1 .and

I.IIIIT-2
~l T~••.ffiL Engineering
••.r-..~.Ht ••r1 ••t1C5, traffic
tr ••ffu: r:ont •.ol dev1ces,

Traffic ch••.actll''''i.tic.,
studi.. and the u•• , t •..affic
typ ••• of road intersect10n.

v.,hicle
ope,nation,

n) Behaviour of h•.ghw.y m••.teri ••.l •• - properti •••••of 5ubgrade and
'Javem",,,t compon••nt., mate-•.i ••.l••, m••t ••rial 1nt.,rOlction. Test on
••ubgr •••:1e lIoil, iiQgr••giite iind bitumen m••.t •••rial, t., ••t 0'1
',1tum.", and "99"'''I:I••.te; retjui •.mentll of bitl,men mille••, M'Ir"h".1
test ••, ••tabiliz: ••d '0011 mi"••••••

•.J Intn'd'H:tion of pa".m••nt of dl"Hgn - Factors
fle'uble and r1gid pav.,ment. G•..oup index and
Weste"'gaurd .n ••.lyei •• of wneel load str ••sses in
1.1'\.\,;••..• commend••.t10.H;.

in delii,:!n of
C.B.R. met.hod,
•..igid r"<vement

dl Tyr'cal problems in hign •••ay ~ D•..ain"'ge su •.face and 5"h,CllJ,
pav~ment fiiilur~, e" ••lu~tion, malntRnance.

UNIT .•::!;
~) Alrpo •..t Pl~nninq tne important cn••.•.act~r' ••tics ot ~i•..~rnft
w(Hch ,nfluenc •• judicious •.nd ••cientific planning ",f ~,rpo •.t
..•1••<:t"o[\ of s •.te for 1Ii"port import ••••'t term.

<I) Airport L.ayout -Location of t •••..minal bU11d'ng, "'pron$ an"1
c..nQer'a, Design c..-iteria, cna •..•••et.e •.1••tics of good J"yo>Jt fe)" oEm
•.•.•.field, ~\JninQ requirements ••e\Jar'ding th •• p•••.missible heHJht elf
'.cr.••tr.,<C.t,ons and thll land ~''I;'' with.n th •• a'.rr'Clrt bounrl, y'.

• : A", ••t,,,n org""1$",tion and th ••i •. 'fU'H.t.H"', airpo •.t
"'U'f ••, ". "ub<llu•.f""", dr'a.1n••g... Clirpw' l Autho"'ity of
b ..,••l ••••" •

,j,.- .;,; n'" IJe
1'0<11"''''

.,: Put,••••.y and t.a.iw",y' ~ lnfl,,,,,,,ce and Wl.I1'Och•••.••.ch.rJ"ti •.." nn
--' Le"t.lt •.o•. of run •.•••)"••, use of •.•indrC''''e di~g •..••m5 b••sic pal't"",,;
,f -w'''~ys, b"',"1<:recommend••t,ofl r"c~"'rrll"9 l"mgth, ~!Jdth ,",,,rJ
\.jc.•C1'••.. t ••of n .•"w••~," and t••.,.l. •••"y ••.

Llyhtl"'Q, ,n"rking anrJ -,,'gns - ApP","",,"h, •.unw"y ta".lw,"y
~,ghtl"g, •.unw••.y t ••"i •.•••.y ma"''''.n••• t"".lW"y ••i\]" '>"'it ••,•.



,
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"
•

•
e) Kelipor'tG - Main ch~racteri~ties of Helicopters, nature of
h"lic:opt",rs transport, 'Site selection fOr" h",licopters. Typic:••l
layout", prot"ction 1;11••pproac:h i'lnd departL,re paths, eievilt ••d
heliports.

urUT-4
.••) CICl';B;;ification "t bridges, selecti"", of sit",determinatiCln of
design discharge, 1inea. wate,'way, <,,:anomic••1 span. loc",tion of
piers and abutment,afflux,scour depth.
b) Standard specification for bridges .'I.R.C.-bridge code, width
..,1 t:"' •..rige ••••y ••nd cleanmc:e,loadin'J5,Irodian Rail ••""y bridge
lo••ding,forces <I"ting On bridge stn,cture",design consideration,
aesthp.tic:s of bridge design.

!.I'! IT -;"
,-.) V.,rlaus typ"s of bridgfPs,c:ulverts, •••lab ,pip" and box
f:ype,Ii:.C.C. bridqa-'T' b~am,half h,,,llow 'lirder,b ••lanceo
,-,ant.l.lp.v"r,t::ontinuo<.is9i"de •., •.igid fr.llmed ",rc".bow ••tr-ing
girder, p,'",,,treo;sed concnete bridg ••••• ;;teel bridges,plate qirder,
box girder, truss, arch cable !itayad,cantilever- and su~pen.ion
bridg •••••tempo•.ary and mt>v",blebrfdg ••'S, floating pontoon. bridges.

of e,ection of bridge

bridge, tYPllli- of
constuct~on,bearing

( bl S"lection of ••• suitable typ •• of
f"u"cI.~t:ion,th ••ir choice and methodE;of
t:hei.r typ,"", d",~,ign cO'HlidlJOratinn.

Intn,du<:tion to differant. techniques
~upar ;;tructure and bridge maint~inance.

bridge
and

~~.i,.
T.W. 5h",11 be

e"perimants given
MATERIALS and three
On syllab,.s •

ba!ied on p•.actical •• p••. formad in list 01
in CONCRETE TECHNOLOGY AND CONSTRUCTION
asaignment sheet b•••ed on ra.pectiv. portion

L High••••y E"91n•••. 1"9 by J<,u,to I<h."na.

- Highw.ayEngine••..ing by Ran,lWilla.".

c: 3. Highway Engineer1m~ ,"d Airpo•.t. by Ie.L..Bh•.not &
S.B.Sehgal.

,. Airport E:nginee•.inlijlby Rangw.la.

5. Ai"po•.t En'ilin.aring by ti.V.nl<..t•.pp. Rao.

•• lkidge En'iline•••.ing by S.P.Eiind •..a •

7. B•..idge EnginearinQ by 6. Ponnu•••••amy•

"

•



•• I"\:Gf"fItlSAAfilft:e" "•.' d" .,••---'
"T•.• C<i'l1n; 'lic:"",""i'ftl.cry 4~ •..•i"k:,~,;,"'Y'~J:~

Pr.etlc:al 2 l'lour-a/wHk' ,~, -;J

EKam1nation .c:h_r a) TI'*cI•..y pap."'1100 ••arll:.;' ~~.• -.,'
3 heur. du~~ti.on.

b. T••..", !'KIrk. ,20 m••rk.. . _.--~~-------~--------~~~~~~-~~;~_-:~:~~~~~~~~--~~-------
LWU.••1 • ~ .•
al Introdl.lllt1on liIl,,~ •.•d '-.ppl"tc.Ugn 01' 'f'lUid idChan1c••
••••••tlll1.• ,lawlll1' v1.cos.i.ty. C'l.s.Jl1'-te.•tion o'f flu'fdti; Nlittto,,'s and
non-Newton1on fluids • .i.dllal ••mf •..••1 'i'.luid•• Phy • .i.eaJ pr'Ol'ert.i.••
of fll.lid.- d.natty •• PIIc:tfi~ •• iVht •• p.c:ific vlllll.1Mw•.• ~ific:
gravity, dyn.•~.i.c and kine •• t1c: vi.e:~1ty. compr••• ibility •
••one.i.Im, .,adt-.101'1. .u-rf ••Cll.' 'uI"ISion. e.pil1ar'lt\r, v.pou •.
1lI"••• U,..,IlI.,..fct g_ hi". ".. .• • .'
.,1, FluLd .s"Vlcs, -'! 'f,!1.I1d"9rMsur.. >pr••• u~ tl•• d';'"" •• ul'"iiMwnt01
••~ ••r••, •• natMtllr. """Iibu~'. - ~"'••••.•I". 9au;.. elv!1
;;J1m;1ln_rl.nv.pplit' .•t-J.On.of p".'I'Iai.W.-fore•• on ifl." ••• I'I1f c:urVltd
su•..f." •• -.od buoy-.oey and flo ••t1C)1'l. _...•.
YII1l :. I .• ~
al K.i.n•••••tic. of 11u1d flow _ ~~~ty-of flu1~-~artlcl •• , tyl'e.
G'f-' 1'-lI'l1Gfl"", - .t •• dv,~d un.tII ••••Yll. unifClTllt atid I1bnuni1'orll'
l_in .•r and turbul."tl -an., t:wd. 't:h..... di ••••••1elh.•l 11.,..,
retational and irrQt. .•tion.l 110"'.' .t. •..•.•m I1n_ and .quipotllnt1 .•1
lin_. < • ~.-.

Equ.t.1LOI'IQf ~t::ul\.lity 1'or on_di,MwntJ'i1mill~d ttl" •• -d-i/lWn.ional
.:rt.w.,. ,Fl<*,rttrt., • .llfCtric.l ~<3lll)I •• thod--.af,'dra•.•inl1ro,flel"; n.t.
raol•.t •• toeivil _gin.-in;',

b) Dyn.•mic. of fluid flow - Farc ••• ctin~ on fl~id. in motion,
"'rnoull i '. th.or.m, stlllpl. "ppl10:;at1.on_ 61.-.eoht:Ltluf.t.y and
a. •..noulli.. .qu.t.ion .uch •• Pit.ot t.uba. v.nturi •• t.r.
or1fie.m.t.r, "AvitataQn.. Int~odu~t.lon t.o 'lin •• ~ ':"'BllntUII
t.hllor.llla, introduction to Navi.r - Stolt•.•• quat.J.an.

lIiU ::.1
a) Di_n.iOu-l .•nal ,.1.' and Hydraolle. S'till!IJ:t:ude •• D1••.•• 1on. of
~hy.ical ql.l.ntitt... di"n111ooal hOMOQ.nwit.y,Bl.Ick1ngh•• pi.-
tt-o..... import.ant di_n.ii;jr'l1.s. par .•_t.... and thlr1r
.1;n11' 1"an".. ..
!'Iodel andy.1., gllO_trie. kin_aU,1: and dyn"lIi" .ill'l111tud••
..odsJ 1.••.•_, ty~. of ,llIOdlllt-..-
Applie:at.iDl'1of di-...iooal and .-ad.1 .naly.i. to l1u1d fl.,..
probl •••••

b) Laminar 1'low - Fl_ t~h pipwa, flow 'btlt_n p.r .•ll.1
pl .•t••• St.ok.'s law, v••..1ou••• t.had. ef m.a.ur.~nt of visco.ity,
flo... threugh PO"'glJSIlledia, O••..cy .• 1.••.•, R.ynold's .Kperim.nt,
tr.nsition 1'rom l_inar to turbu.l..,t nOOt.

t.Iill :. !
••) FIO"'lthrough opsnin; - Ol'"i1'ic:•• , co-.ff1ci.nt pf vi."o.it.y,
c:ont.•.•ct.ion .nd discharQII •• Kt..mal "ylindr1cal ",outh p1.c:••
sluie. g••tIIs. • .
B. Fl.,..._ Q¥." not.ch•• and W111•. - Rllc:t..n;ular, t.rianguJar and
t.".PII:rQid.•1 nQt.ch.s and •.••1..... C1poll.t.i. _1". .mp.rieal
formul... for disc •.••,.;. ov.r r.r:t...--gul••.. "'.ir., eo"•..•et.ion. fo'"
vsloc1ty of ••pp",o.C:hand snd ccntra"tion., bro.d c•..••t.a •.••11'"••
9ut.ro _1 •.., st.ppwd netch.



~_.~---------------------------------_.-

di.gr.".,
depth in

o. .\

llIU1 0 ~ .Opan Channel fl~ _ Cl•••lfi~&ticn,Q~.trlc .l.m-nt.. .t.-dV,
~nst.ady, uniform and nonuniform flow, .ub~ritic.l critical and
.up.reTitLes1 flow, conti~uity and ~.rgy equations. kinetic
energy and mQlllent.ullI C:Cl,.r~t1Cln 1'AC't.Qr'lhUniform flow conc.pt of normal d~th. Cn.~y and ~nin;'.
equ~tion •• rou;hn ••• "co-effic:i.nt••
Economic: sQctions. specific: .nervy. specific: .n.rgy
critical, suberitieal flaw, conditlon. for critical
•.•c tangular ",nd tr<llp.zoidal' eMn".1.

Practical. I
E~p.rim~t. will be b••~ on the critical portion •• detail.d
below. E~p.riments givun b.low wl11 have to ~ p.rfor~d.
1. Mea.urement of vi.eo.ity.
2. Study ofpre ••ur. m••Buring d.vic •••
3. 9uoyan<;y.4. Study of Bernoulli'. thear.m.5. C.libratiQn of V.nturimeter or O~ifi<;.ftet.r.
o!:I.Ele<:trio::;alandogy. ~ '7. Study of laminar flow I :H;al••haw'. apparatus.
8. Cd of Or1fio::.I MQuthpieo::. I notchwa.
'9. Impac:t of jet.10. Study of un1for~ flo" in open c:h;ann.lI v.loc:ity distribution

in OpRn channel ••
11. Bpec:ific:energy and Bpeeific: forc:••
T.r-_,-k I
.xp.r.l;ment.
p!!r fonned •

TerJllworl< 1'1111
p.rfQr_d.

c:omsi&t Qf a
Minimum 1111

Journal giving
.I<peri_nt.

of
be

-',-.

1] PrQf.P.M.Patil.

2] Shri.Jit.ndra Patil.

3J SMri.Sharad Mahale.
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