/‘@% Jiam vus«m

IES/GATE

CIVIL ENGINEERING

VOLUME - 111

O.C.F., Foundation, PERT - CPM

@S CRRA
INNOVATIONS



Index

O.C.F., Foundation, PERT - CPM

. Introduction

. Energy equation

. Specific energy

. Channel transition

. Hydraulic jump (RVF)

. Rapidly — Varied unsteady flow (Surge)

o U1~ WN -

Foundation Engineering

. Foundation engineering

. Pile foundation

. Soil stabilization

. Soil Exploration

. Foundation on expansive soil

o b W N PR

PERT - CPM

. Introduction

. Linked Bar chart

. CPM (Critical Path Method)
. CPM — Cost model

. Resource Allocation

. Engineering Economics

N o o b W DN B

. Depreciation
8. Construction equipment’s

23
40
55
97
119

135
179
201
203
208

218
226
266
276
287
294
309
319



OPEN CHANNEL
FLOW



manan.toppersnotes@gmail.com
Typewritten text
OPEN CHANNEL 
        FLOW


o~

’BYA‘P NSKLA
Unleash the topper in you

Chapter 1 - Introduction

P‘pa F{ow ; . ‘ : | O'Den damet Flow

——

0 T +qm Place due 1o |O Flow tages place due 1O
: A d.l'FFnenc_e_ I'ﬂ Frtssuﬁ ; 8-"{6\"1’1& = A S
® ¢l fsawall‘r vund - |® - can be’ %rﬁum hafw,d‘

Yeetanqulay - ert. o

® ho IR |0 ook Coes ot e 1ep
Ctop Qunface of :lhe LN S QUTFch' QF. e

@, Reynulds Numbe_v Jg ueed @ Froude's 'ﬁumﬁef 12 uged .

claggiﬂmﬂoh o?' Channels 5, -

@ﬂajumﬁm} ~ar\al OTHFfdaJ “channels

e_‘ﬂ' ﬁ‘wf — axbf natuva,
‘ qfaruu ,gzuﬁuqJ

5 REE S S s
\_.- ‘ . me Gl

af. “Hne gm&f C[ Cﬂ'td s g.lope P Constant Hrioughoul
’ '!'hen eharmel ha s P'rmmo.tiq o{neqw?ge mnon- Fﬁsmedrf@

@Eﬁﬁ A mObﬂe_ bounch-ry c.hannelg‘ :
Q:ald bounda?\, channeb | ;
@ %urda'nc_o. ave. nof- dcﬁ::'nmb\e.



manan.toppersnotes@gmail.com
Typewritten text
Chapter 1 - Introduction


—~

’BYA‘P NSKLA
Unleash the topper in you

NO- S&mmenmﬁon and C'rogo-n -ia]:ea Place’, 7
b 1° of :freedem e —I—hej-r le. def h of Froo. [m?okpf

108!.1,5 BOGMDM'? CHP:NN ept

e e

) Qeundonies ave: de.formble
) Scd_-'men-\-a,ﬁ‘on and 6"09101'1 -fﬂ)ceg Plae.e _

R it ——

@‘ O)c F!'Cedc)m'rs d:hﬂxe_taﬂ Can—:cpang&}-.
= dep—th Tof Fow o7

.@

> ol SRR chamel

o Red gropz"}/

==y .L.ayguj' o

Tmss OF SFELOn |
s ;_3{ e
(a Si»cad\g ar\d Cng+€aciy et - @@L\/\f

- 3F an -me. Flfpmrfzme;fm _ 'Such as deP'H‘ oF '{-‘-;ow
4 ru!- .-t Thme +hen '
Vclocd“y el:‘gdmﬂ erc. :_s congk: : -
= f’loua Ps ; S,.i-ead\L e)-lhexum‘se Uﬂgmady

By UTUFU?T“ ar\d mnu— U’rufmmn How;

ﬁﬁf- au -H\_.e {—tmp Pmramdcvr( bo': -¥ QPace, -1a Coﬂ&mnj'

nen -Froua P Unifomm mna:wasi _f snon« tD‘UFO"ml




—~

’MPJP NSKLA
Unleash the topper in you

@ Lomthay cmd -ﬁn—bujenr chJ

5 ‘%h i .A : } ",_\ 5 »
Pn‘p¢ Floco : ] ; DCF )
‘Re. ; ?Gtom : HesBom | Ly

o<Re 22000 TrmntiHon - |
006 .<Re_4 2100 g i —qo e

—

‘Re 7u000 | Reraooco ~ Tuvbulent .

@C“ﬂ’ﬂecu, Qb - C’zﬁ-rca.ﬂ and QLchrrCchaﬂ Ffmo 57

| f‘f :IL ((‘:nhmt F—(ow) B
F;‘ == 1 - (Cupestairical, Qa.prd Qhooi-fﬂg £ Tm‘fenﬂaL HO@
F‘T' "~ i (S(Lbcm-hcai, ﬁw\qtm ¥ S-i"rmmlna Ftou§



[

I@F@jwm A

Unleash the topper in you

= Gifical, Subesiont, Superesfd Ao ==

Ctea Sboihork — Supecibal
» K= < ied

v\)ktu, FY = Froudr number

Fr= v ’ N T .
) Vah’ l R
L1 IR}
V— N(,.\Iolod‘a Bdﬂou)
A— A’ruajrdjvj How - 5
T — Top widh &g=acc dueto grarity - |

| ~ V>V,
-2 V=Ves= Q—::'- V<V, . c,
- Y=y, Yy >y I<Y,
—-'? Dav\om’lm}or BA’ Frouds rurmber @Mwh a Speed Wih Which the dfstuvbance

treated AHOO bvawely tn (Bl waker . i, f&l"“’a CC)

@
&Wh@ﬂﬁi

= Vﬂw’wd—tﬂ + \/wnh/r“rovnu\

V\,..n wn {
(u/f)" Vis) (&2
\/ww‘{g""”’“* - ﬂ [ Vs — Uff}mmﬁ F<
w? ety

® At \w, Mow velod by, B, <L and & Small Aﬁﬁwbmag do Hre dovo LAl canmte
Y dbhobone wove whidy bravey Wwptheam with o Ve/lsoﬁz a} -V ks

clmk\onw\»d db&»"/“



/

~

Iﬁ‘kﬁ NSKLA
Unleash the topper in you

?Due {6 e U?;J-mfvm mo\ra.wwd'-)j' W o u.p&lnzwm Lor\d"rffmg ﬂd‘-‘ .\,M,uk,(
Iheme bj Suboor Keal low, condifon Wpstream & alfweted by l»or\de ,.1—
A0wn sheam . Henze “down shream sedhon § taken as ¥ Coni| ff-d»m

A Ngh Plow wloalU '3:1
C

CV<o

A U.Pdream Plow \Mloulv eif wWanes (c—v) Will become ne?aﬁw., ie, Ne
disbur bamee wamves LAl mr“up;km YU LAl brawed downshream witha velod iy
a'é' v—C- Hence Llow tondifernn Dovmn stream would be A“U}Ed Ty

Supereitical Aow hay Up chream Contral”

se s
s Subbtieal Flow has down sheam tontl While Cuperotbiel Plow has wpshne am

m ) . B
e ¥ gt{JoLﬁprl Llow — Down stream Control
. ¥ KULPMHCA fow — Up cheam tonbr| (=
5 When B =1, tg How T chlicd, the dishurbance velodby Cv=p

le, dhe dﬁhﬁbw¢ wano;‘ma‘lll not travel al—all.

a

"(A@W"MU%M?\?;\“B" Lm deep and has & Velodty eé’uow<}’c 212 /¢ ee,
i a Ackurbance fs camsed  amd elementeatt Loave Com el ps) it
A velodly 5§ —2

A 4 m[JE L) 2-12 _m[sLt ©) 213 mlsec d) S-26wmlse,

1 ! Lot de Unomnel (Am)y— &é,d—wnﬁulm dhann g

dc\m

N

ol Vz2.13 mled
=

W-kK.1, ¢-= \[’,
cd,miz C = (F—— r’ - Va.e) x| ':Z-IZml:ca



—

Iﬁ‘kﬁ NSKLA
Unleash the topper in you

= Monve grung = €V
=3-13—2-13

2 [ mffec

——>Veieoh Dixbribubon

V.,\ =

- Redwckion @) ])*P 'W)'H\L Vdodfh} 3 Leml"?ﬁ S’e,condmj Mrrents . Which it &
Avmekion 93 a3 peut- vahor . '
‘Pﬂ'farmﬁa = ——-& ’

Note ;
— 2k As pakvafio bvrae, depth ab which max. Vdocﬂv Wil soctur K deepen.

7 vy 1 Vorr | T4 '
. " I’D.GJ
K

—— —

Ve.

N 777 /////_///ﬁk//f/7

, vp.],‘f' Vo.g P ;.VV
Nug = —F—~ ]

@9 \,MJ - *Vtmdi’— velodktb_

ng = Vayg (lens velisble)

— Feovelns
5 Con Jovwr ﬁf& eeVud ve,\ocjl—x s called "I;ovelvs",




[

I@FPMM A

Unleash the topper in you

AN 0 '
> he oy . vdpdkd» 'P;Aromeumu.alould&d A,

Vive = KV,
wvy wauc/ (‘"9““"”].

Jole
- Liovelws f5 the better approath

> ressure: Dt buion

A
n

g;y Exlers fhrymula §

G, — Normal alceleration

W .
a/hf-—,Y— ) Y-z fg’
P— thugt’— prefywre , Z— Dokum (el.ev::d{an)

>3k Sveam Uny o Sl—mdgM’ Bndd Hum dhe normal acecderation (an) wowld be_

Zew , becamne, Yoo 2 a,—0:

....;.3.(.?%.{2)._.;6 S
an

P+T2— = Lorulant
= fle2ometiic head = (—F“I— Z’) Ztons bt

— Heonce g Plezomebic head Wil betome ‘-’NW '9 Pressure Aixte bulion

|} %’_'_ghlﬂc



- M
@‘P%MM A

nleash the topper in you

Py oEfr

’ | ° | heric pressire) |
2 P*+T;J7‘k1/?ﬁf+Yuo%8 (ere, tg=0 (skmosphemc P74 )

2 = YolZe-2zn) = Yah.

= Non_ luvyilinesy flow +-

b= Yo (Yeosd

when bedslopes ane small -

= 2 P00 2 el

lpofc fo&l B

—-TEL

HéaL

HaL —» ”yd«m\?c. gradient llne
7 _ : TeEL > Tolal E"Mﬂy B

/

" q\)km (_‘B{: +2) % plotl—ui Alonﬁ he w\gh\ we geb Hé6L

2 When !>(—€’+-2+"£:) T ploed along dhe \eng.‘l\ we geb TEL.

4
— For grr!mMev Sloper HaL vl comdide Widh froe urface omd for

,((ope/& &L il be below dL\e_ Hree Sunface. (3005942‘)



l/ m
ﬁk%mﬁﬁper imﬁu
For smaller clopes HGL Q‘u(l toindde vt dhe Pree guwhu..w bor dne
Lavge—tlope UaL WIL be below the Ffree surbace C \fLoso <t [W‘Jg
Q\}\Y’v{”nem Plow + .

N

M, Jen=g+an B = 4
$

,\7\\,\ @ @
///j\ Telp el

3 |
O T s

| M — Momexhym Plun (xgie>)

/ M = fayv, & M= Pay,

L3R ake UJ dwmap_ njmow:!luw\ = M-

_ h=2(Y)xure
')'lplf’()ﬂr A‘li P.: Tox % ¥Yxe

b\)l\y""/ Y = dz\"h\"’a .6 -b/} Aver 'P"om 'F\«be/ Suvtace




o 1
@F%MM A

nleash the topper in you

= Thwy premswre. bwie on an amen m Aoumd ok 4»«7 m“'#PLﬁ"\J hat pressuwe
ok the C.G. vjf the area with the tomplete aren.

No&g."
- Tn aduat Apvm oy !i—ual% Wow the momenhum eg) 5 Lohiten a3,

u ,
Net extemal borce au)fngf n x —diredion on the lonbrd| Volume = Momenhum Hlun
goﬁr\a out 4« lonbral volume §1n X—Alvechon — Momenhum Mux com'mﬁ fnstde Hag
lonbro\ volwme §r, X/d:ru})an"'

> Sped e bpree
fpu.ilﬁc borce =

Wheve, p_ pressure —lcvrca

Pem
M= momenhum flax ( £OM)

w

— Speddte bovee T (onstant bor o horlrontak hiciondess chamnel
— Prom Mo mentum 24",
ﬂ"'(b—z m)_"'MI
ﬁ"’ml _ P._-H"lz, — 0
T = _—Y“‘—_ P gpwhc hra:,
8 (’eﬁkc, bovece = Conthank
—> Lo the Fnanpls Bf RVE friction deesnot- plag om tmpotimt vale, Hence

for smaller slopes E'f_. bed RVF AHW}S B done L’}’/ mak?n.& the Specilic

o Mo conshamb Specbie force, we have bwo posdible depin 2 How and Hoay

are called a5 ' Confugale depth or Sequent depin”
A (

p A
y |

. went
sy, = Conjugere dephon Sedym

I
|
SJPLUTH(, lmrea'—-;

10



~

Iﬁ‘kﬁ NSKLA
Unleash the topper in you

v’lf
“’iﬂ(*i‘““J' Yat Zat —= 4 hy

>4 i
> Buary bexm o} dhe e4h bs vepraenking  “Ene, Head’ i-c,“Emagyvf’“"”"“'“’g

loss £ Aorsidor Chamnel & be reckom gular
enexgy fonsr e

re—-" "2

h

T 77 77 S 77 7777

‘40(‘.‘ gl('j kpykdfr\y momenm eq)t o CV,
e
PI" b = = M_L_"N\l

F— Pre sswre th/ M — Momenhuw

‘H: ngt A

11



~

Iﬁ‘kﬁ NSKLA
Unleash the topper in you

A=V 2 x(yx) - - - —--- Conideiing wafi & voidit Trasde
P< Yay™ Yo Y5
rc "—aii-} P;,-— _-_—2_
2 . P&~
— M= PV = faxg;, M
- M= “P—&’
-

- Y (yryy)-F = f& (- ’L.)

rPe Wy - PR (5pYy) — O
By appoping cnesr v |

5|+.|+.\{% :“j,;f%‘ \:-—%-4-%

‘_Ilt 7’31,'\' .,:

Ki K1

(38' Lon“muw anJ"ON/ v (yx) =2y, = Q/)

9+

=2 Ut = e
25 ) 153,
Ly, 9 T I

a’f, 299 9
htY,

33 ;ub:Hthg . %“ O,....
_ T..a g 99 ~1
Fe 12 (4797)- 294 "%(w 5)

, . Yo (9:’3:)( Y4y, — “YY,

Jitd
'Yw Yy, ~4,)
L(3|'+:’L)
d H \S‘l%"’ dL
Rectamguar chamel wWhen en K lecke
s oo o e vk o Becton gerad’h g

12



~

I@FP&MM A

Unleash the topper in you

c- Prpn’,M yc - & E,L'; i‘:_

I M 28 H

M-kﬂaﬂm&
.(e/b u,,.u,_,
7//7(///////f‘7/f/ Pw‘-’/
«’-lvn-zonl—al At cHonless chomnel ("“Prv )
!
;&'_’ FY-; V = % Yl"n
= =
‘/ 9k ‘/_3,*_
T T
> R 25
: JK .
1
Loy Y@dﬂmaulm Chamnel , = F— = '&g_zz gg_)_ = i’i
gy 3¢ 9
(3> dischomge. por wnit-sid]

> Tn e free happe, Presuve ﬂwug,‘) oul-dhe de/gﬂk‘?s M’m&fkl/ﬁc
- A’PP%'\T Momenbum ZEV‘ between O L_@

PI/V"-' M\—"MI

To Y2 »( Yo<B): = Pov.— PV
ng wnHMAj‘U' e‘i'h’ Gﬂavﬂ ‘Gje\fe f,g;

)

Je
ge . @/ﬂ) (&- ,) - (4= ) L(=FY)
1 _ 30’ v qr
() (e
39 - — — = —

'"Nole :- Gwneraund cq, wied n the OMAA?“‘ '}/

- . ZZ -1 = ;l},—” ] Open chamnel $low att,
Ve _zar ] |V By et -
o~ itamr| !'9 "\"'“C"*:‘”‘ Uv“*l‘")

((Foveg | W) Continwidy equakion.

13



4 [0
QF%MM A

nleash the topper in you

L Ontbom_flow
— Unidorm flow -

— Flow nan opon chammel i cald 4o be unidoom, Ut dtae de phn % How T tome
al- wug Seion BJ/ Mhe thamnel, omd dhis constamt Adeptn % called “ normal deph
o dlow (g, o

— )cpr unikorm 46w, bed clope, Crast—seckon L Swr face ramﬁ‘fml/u wls - nem aing

Coratamt thas” the dephn, Velodihy & Dbschamge comains conbank

= U the Mnslrés of umiborm How, Mow 45 astumed t5 be Sheady .

= As fhe depth Lclodly b same at ovy cnvss-sedion, e Bed slope, waker
~Surbace ¢lope ,. E“Wf Line ¢lope will all be game.

- ' h
— “1“ - /:iftope,: S;[—.- :‘-{4’—]_, tgnua& lne dopL

T ~TeL

=> Formulae bar ctaum;n:g@_vit%_wwwme are
1. Chesy's equakion ;

Vs Aq,a veloily 7} blow

C— Cherys tnsbant

Ci\[g (,;—JQ(I’I'CJHOH:PALI'D\Q

S
2 = f_\’;— ( ksd dvaullc mdhu)

S———-B (EV\M“ Une f[DPL

14



[

Iﬁ‘kﬁ NSKLA
Unleash the topper in you

V< Avg. Veloc“'d

h-= anmgé toratmb @) Youﬂhne% coe“hdm"
(&= %] >

A= Area bjr ds

P — Weked berimeter

$— Bnevgy lne (lope .

. bﬁ
—-—> Ehmg—a Une flope , Yo oer conce ™ um'bwm Bed clope, Loater sunbuse Clape

. nevyy e Slope ane ei,uk €, S$=S,
9l—£s—

9% g & wiea M‘jff‘*’ We 8d’aclnuu depih 3J<ﬂou:',

H\’/ﬂ% in que,p( Mo
achual deptn o} d{ow may ot be epl B normal depii of Mow.

Momer, hom %ﬂ‘fmgwn'lmm Mow
N

> (bd Momenhum 240" on (V. (toninl volwme)
-0 tWecine - £ = M—M,
Jov u/mhovm Flow, fi=b=10.9% A
M= M. = PAV
=2 i/ﬁ :Ldsine I

&Lga derved rom 3m~7!»z = Engrﬂn loge dt(m © Afckon

15



