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CE Civil Engineering 

Σεχτιον 1: Ενγινεερινγ Ματηεmατιχσ 

Linear Algebra: Matrix a lge bra ; Syste ms o f line ar e quatio ns; Eige n value s and Eige n 

ve c to rs.  

Calculus: Func tio ns o f sing le  variable ; Limit, c o ntinuity and diffe re ntiability; Me an value  

the o re ms, lo c al maxima and minima, Taylo r and Mac laurin se rie s; Evaluatio n o f de finite  

and inde finite  inte grals, applic atio n o f de finite  inte gral to  o b ta in are a  and vo lume ; Partia l 

de rivative s; To ta l de rivative ; Gradie nt, Dive rge nc e  and Curl, Ve c to r ide ntitie s, Dire c tio nal 

de rivative s, Line , Surfac e  and Vo lume  inte grals, Sto ke s, Gauss and Gre e n’ s the o re ms.  

Ordinary Differential Equation (ODE): First o rde r (line ar and no n-line ar) e quatio ns; highe r 

o rde r line ar e quatio ns with c o nstant c o e ffic ie nts; Eule r-Cauc hy e quatio ns; Laplac e  

transfo rm and its applic atio n in so lving  line ar ODEs; initia l and bo undary value  pro ble ms. 

Partial Differential Equation (PDE): Fo urie r se rie s; se paratio n o f variable s; so lutio ns o f o ne -

dime nsio nal diffusio n e quatio n; first and  se c o nd o rde r o ne -dime nsio nal wave  e quatio n 

and two -dime nsio nal Laplac e  e quatio n. 

Probability and Statistics: De finitio ns o f pro bability and sampling  the o re ms; Co nditio nal 

pro bability; Disc re te  Rando m variable s: Po isso n and Bino mial distributio ns; Co ntinuo us 

rando m variable s: no rmal and e xpo ne ntia l d istributio ns; De sc riptive  sta tistic s - Me an, 

me dian, mo de  and standard de via tio n; Hypo the sis te sting .  

Numerical Methods: Ac c urac y and pre c isio n; e rro r analysis. Nume ric al so lutio ns o f line ar 

and no n-line ar alge braic  e quatio ns; Le ast square  appro ximatio n, Ne wto n’ s and 

Lagrange  po lyno mials, nume ric al d iffe re ntia tio n, Inte gratio n by trape zo idal and Simpso n’ s 

rule , single  and multi-ste p me tho ds fo r first o rde r diffe re ntia l e quatio ns.  

Σεχτιον 2: Στρυχτυραλ Ενγινεερινγ 

Engineering Mechanics: Syste m o f fo rc e s, fre e -bo dy diagrams, e quilibrium e quatio ns; 

Inte rnal fo rc e s in struc ture s; Fric tio n and its applic a tio ns; Kine matic s o f po int mass and rig id 

bo dy; Ce ntre  o f mass; Eule r’ s e quatio ns o f mo tio n; Impulse -mo me ntum; Ene rgy me tho ds; 

Princ iple s o f virtual wo rk. 

Solid Mechanics: Be nding  mo me nt and she ar fo rc e  in sta tic a lly de te rminate  be ams; 

Simple  stre ss and stra in re latio nships; The o rie s o f fa ilure s; Simple  be nding  the o ry, fle xural 

and she ar stre sse s, she ar c e ntre ; Unifo rm to rsio n, buc kling  o f c o lumn, c o mbine d and 

dire c t be nding  stre sse s. 

Structural Analysis: Sta tic a lly de te rminate  and inde te rminate  struc ture s by fo rc e /  e ne rgy 

me tho ds; Me tho d o f supe rpo sitio n; Analysis o f trusse s, arc he s, be ams, c able s and frame s; 

Displac e me nt me tho ds: Slo pe  de fle c tio n and mo me nt distributio n me tho ds; Influe nc e  

line s; Stiffne ss and fle xib ility me tho ds o f struc tural analysis. 

Construction Materials and Management: Co nstruc tio n Mate ria ls: Struc tural ste e l - 

c o mpo sitio n, mate rial pro pe rtie s and be havio ur; Co nc re te  - c o nstitue nts, mix de sign, 

sho rt-te rm and lo ng -te rm pro pe rtie s; Bric ks and mo rtar; Timbe r; Bitume n. Co nstruc tio n 

Manage me nt: Type s o f c o nstruc tio n pro je c ts; Te nde ring  and c o nstruc tio n c o ntrac ts; Rate  

analysis and standard spe c ific a tio ns; Co st e stimatio n; Pro je c t planning  and ne two rk 

analysis - PERT and CPM. 



w
w
w
.c
a
re
e
ri
n
d
ia
.c
o
m

Concrete Structures: Wo rking  stre ss, Limit sta te  and Ultimate  lo ad de sign c o nc e pts; De sign 

o f be ams, slabs, c o lumns; Bo nd and de ve lo pme nt le ng th; Pre stre sse d c o nc re te ; Analysis 

o f be am se c tio ns a t transfe r and se rvic e  lo ads. 

Steel Structures: Wo rking  stre ss and Limit sta te  de sign c o nc e pts; De sign o f te nsio n and  

c o mpre ssio n me mbe rs, be ams and be am- c o lumns, c o lumn base s; Co nne c tio ns - simple  

and e c c e ntric , be am-c o lumn c o nne c tio ns, plate  g irde rs and trusse s; Plastic  analysis o f 

be ams and frame s. 

Σεχτιον 3: Γεοτεχηνιχαλ Ενγινεερινγ 

Soil Mechanics: Orig in o f so ils, so il struc ture  and fabric ; Thre e -phase  syste m and phase  

re latio nships, inde x pro pe rtie s; Unifie d and Indian standard so il c lassific a tio n syste m; 

Pe rme ability - o ne  dime nsio nal flo w, Darc y’ s law; Se e page  thro ugh so ils - two -dime nsio nal 

flo w, flo w ne ts, uplift pre ssure , piping ; Princ iple  o f e ffe c tive  stre ss, c apillarity, se e page  

fo rc e  and quic ksand c o nditio n; Co mpac tio n in labo rato ry and fie ld  c o nditio ns; One -

dime nsio nal c o nso lidatio n, time  ra te  o f c o nso lidatio n; Mo hr’ s c irc le , stre ss paths, e ffe c tive  

and to ta l she ar stre ng th parame te rs, c harac te ristic s o f c lays and sand.  

Foundation Engineering: Sub-surfac e  inve stigatio ns - sc o pe , drilling  bo re  ho le s, sampling , 

plate  lo ad te st, standard pe ne tra tio n and c o ne  pe ne tra tio n te sts; Earth pre ssure  the o rie s - 

Rankine  and Co ulo mb; Stability o f slo pe s - finite  and infinite  slo pe s, me tho d o f slic e s and 

Bisho p’ s me tho d; Stre ss distributio n in so ils - Bo ussine sq ’ s and We ste rg aard ’ s the o rie s, 

pre ssure  bulbs; Shallo w fo undatio ns - Te rzaghi’ s and Me ye rho ff’ s be aring  c apac ity 

the o rie s, e ffe c t o f wate r table ; Co mbine d fo o ting  and ra ft fo undatio n; Co ntac t pre ssure ; 

Se ttle me nt analysis in sands and c lays; De e p fo undatio ns - type s o f pile s, dynamic  and 

sta tic  fo rmulae , lo ad c apac ity o f pile s in sands and c lays, pile  lo ad te st, ne gative  skin 

fric tio n. 

Σεχτιον 4: Wατερ Ρεσουρχεσ Ενγινεερινγ 

Fluid Mechanics: Pro pe rtie s o f fluids, fluid  sta tic s; Co ntinuity, mo me ntum, e ne rgy and  

c o rre spo nding  e quatio ns; Po te ntia l flo w, applic atio ns o f mo me ntum and e ne rg y 

e quatio ns; Laminar and turbule nt flo w; Flo w in pipe s, pipe  ne two rks; Co nc e pt o f 

bo undary laye r and its gro wth. 

Hydraulics: Fo rc e s o n imme rse d bo die s; Flo w me asure me nt in c hanne ls and pipe s; 

Dime nsio nal analysis and hydraulic  similitude ; Kine matic s o f flo w, ve lo c ity triang le s; Basic s 

o f hydraulic  mac hine s, spe c ific  spe e d  o f pumps and turbine s; Channe l Hydraulic s - 

Ene rgy-de pth re latio nships, spe c ific  e ne rgy, c ritic a l flo w, slo pe  pro file , hydraulic  jump, 

unifo rm flo w and gradually varie d flo w 

Hydrology: Hydro lo g ic  c yc le , pre c ipita tio n, e vapo ratio n, e vapo -transpira tio n, wate rshe d, 

infiltra tio n, unit hydro graphs, hydro graph analysis, flo o d e stimatio n and ro uting , re se rvo ir 

c apac ity, re se rvo ir and c hanne l ro uting , surfac e  run-o ff mo de ls, g ro und wate r hydro lo gy - 

ste ady sta te  we ll hydraulic s and aquife rs; Applic atio n o f Darc y’ s law.  

Irrigation: Duty, de lta , e stimatio n o f e vapo -transpira tio n; Cro p wate r re quire me nts; De sign 

o f line d and unline d c anals, he ad wo rks, g ravity dams and spillways; De sign o f we irs o n 

pe rme able  fo undatio n; Type s o f irrig a tio n syste ms, irrig a tio n me tho ds; Wa te r lo gg ing  and  

drainage ; Canal re gulato ry wo rks, c ro ss-dra inage  struc ture s, o utle ts and e sc ape s.  
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Σεχτιον 5: Ενϖιρονmενταλ Ενγινεερινγ 

 

Water and Waste Water: Quality standards, basic  unit pro c e sse s and o pe ratio ns fo r wate r 

tre atme nt. Drinking  wate r standards, wate r re quire me nts, basic  unit o pe ratio ns and unit 

pro c e sse s fo r surfac e  wate r tre atme nt, d istributio n o f wate r. Se wage  and se we rage  

tre atme nt, quantity and c harac te ristic s o f waste wate r. Primary, se c o ndary and te rtiary 

tre atme nt o f waste wate r, e fflue nt disc harge  standards. Do me stic  waste wate r tre atme nt, 

quantity o f c harac te ristic s o f do me stic  waste wate r, primary and se c o ndary tre atme nt. 

Unit o pe ratio ns and unit pro c e sse s o f do me stic  waste wate r, sludge  dispo sal. 

Air Pollution: Type s o f po llutants, the ir so urc e s and impac ts, a ir po llutio n me te o ro lo gy, a ir 

po llutio n c o ntro l, a ir quality standards and limits.  

Municipal Solid Wastes: Charac te ristic s, g e ne ratio n, c o lle c tio n and transpo rta tio n o f so lid 

waste s, e ng ine e re d  syste ms fo r so lid  waste  manage me nt (re use /  re c yc le , e ne rgy 

re c o ve ry, tre a tme nt and dispo sal). 

Noise Pollution: Impac ts o f no ise , pe rmissible  limits o f no ise  po llutio n, me asure me nt o f 

no ise  and c o ntro l o f no ise  po llutio n. 

Σεχτιον 6: Τρανσπορτατιον Ενγινεερινγ 

 

Transportation Infrastructure: Highway a lignme nt and e ng ine e ring  surve ys; Ge o me tric  

de sign o f highways - c ro ss-se c tio nal e le me nts, sight distanc e s, ho rizo nta l and ve rtic a l 

alignme nts; Ge o me tric  de sign o f ra ilway trac k; Airpo rt runway le ng th, taxiway and e xit 

taxiway de sign. 

Highway Pavements: Highway mate ria ls - de sirable  pro pe rtie s and quality c o ntro l te sts; 

De sign o f b itumino us paving  mixe s; De sig n fac to rs fo r fle xible  and rig id  pave me nts; De sign 

o f fle xible  pave me nt using  IRC: 37-2012; De sign o f rig id  pave me nts using  IRC: 58-2011; 

Distre sse s in c o nc re te  pave me nts. 

Traffic Engineering: Traffic  studie s o n flo w, spe e d, trave l time  - de lay and O-D study, PCU, 

pe ak ho ur fac to r, parking  study, ac c ide nt study and analysis, sta tistic a l analysis o f tra ffic  

data ; Mic ro sc o pic  and mac ro sc o pic  parame te rs o f tra ffic  flo w, fundame ntal 

re latio nships; Co ntro l de vic e s, signal de sign by We bste r’ s me tho d ; Type s o f inte rse c tio ns 

and c hanne lizatio n; Highway c apac ity and le ve l o f se rvic e  o f rural highways and urban 

ro ads. 

Σεχτιον 7: Γεοmατιχσ Ενγινεερινγ 

 

Princ iple s o f surve ying ; Erro rs and the ir adjustme nt; Maps - sc ale , c o o rdinate  syste m; 

Distanc e  and ang le  me asure me nt - Le ve lling  and trigo no me tric  le ve lling ; Trave rsing  and 

triangula tio n surve y; To ta l sta tio n; Ho rizo ntal and ve rtic a l c urve s. 

Pho to gramme try - sc ale , flying  he ight; Re mo te  se nsing  - basic s, platfo rm and se nso rs, 

visual image  inte rpre ta tio n; Basic s o f Ge o graphic a l info rmatio n syste m (GIS) and 

Ge o graphic a l Po sitio ning  syste m (GPS). 

 

 

  


