) (o 0

@_b FF_U_LQF \gog hclq Yie) I oh_.CJ %w;Jhﬁw qJ-ehh:l, ]

WM11

e —

~ 5 ounderyy C,or\oh l—mnb ol neeeydqn -f‘o_p,&ﬁmp 1tu _s;;JrQ
o S,BQLI_E; gkjm)_unojﬂ ujtft e\ tl];;eruq"t)__w_l 1b%ﬁn [:LH Elou)
B oundetries o | q%& 1o Pomabk
-m_‘ﬂ@mr E\@w___,g low__veoyn  pn Hue - alys _’:e_

-

<

ES—_LEL\_ splg i bQML\O};QVd:LE'JJ_CQLu)tO changel  (u B

m____f:QLu_H'l Leicyon eh angRs_ond  tdrfIle 1) ‘:ﬁh’ bochtu

% Yn ‘Jc':POJ&R! u_1 L Lq_laoqn Q!ﬂ! AL QWU“J—UD&J"—“’-—-O!-MJ@_—-_-;

- &m}wwy\_m» oJ O ge ogy o 0

3 To_ Poas—g}ﬂ_bj_cgil*j_,htg_oﬁl&w BJECRE

— - S
3_&&1_}3.&9}_{-1 Q_QLQI_LSQ_\.M:&LU'Y‘ J= ' |

' | dmﬂiq__bemcl J y__of|Vep Dmr Tl Jat)gnclm—q

: Luj;i_’m[__?.l oo boynel ga1es —

: S L‘|m<‘ QLc_fmm_:LLu_bpunc\ldw r” 3}\[@1-
" KX A no~ Flow bot{niw‘? F\M a p{u_’\\t o P 3enp

=45 Tn Le ¥ (gxm nte__of thJpa_v
‘ _ ofR P
) . _Ea;lsj_pih:eh o _ﬂ’mnr\jr Aaledly (_¢onfined Ae!uj(?ea)

t

Y dwe o more wotlly 9% tomfuictes iw
Quch g {490!«7 .—‘H'\q,* Jhed o n ol "——-1 cac
2ack _gthey %L__mggha,,j,‘nj T

P o

download all btéch stuff from StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

QLMQQMLCUWD l'ﬁhm_e_c} wolthin  dhejr fereLchUD——
\‘L&W_Q_DA_MLOth_w__#_rf]le,\_’_a\w JCLLC! f"") !E;ﬁi oyl |
___‘\?‘”Ll‘ql—"“’—]r-U ;LM&DC;P meQlls oJeweasu 1 tae

olischasge op  sucr pnler foaing - doelin

Lealey  Aay) PG’B’\ F - ‘ 4
i B Aispens,uohedfer L ——
Q,l_tulc!h &0 emJ—efr J—ubl@ thal _ lote gﬂm-—w—%-@—ﬂ
4-\ Qolf@_ben{— ek P@m_@_m ble lLa__qj‘M [ ;
\choUJh oo Loaley Gﬁrwﬁew ) \ ;

/

p?h’ .Y d ,Qeml‘- (‘,Qnénegi Q_Qtu(:f‘\’ 43 F
‘mlLﬂ'f_LD—@l—cﬂhplD_QOb_Q_qr‘-LLf’P'Y -ewé(fD{- H’\q{" | Wo

grLuLaxcb next do d mo_w *Permeqbfe _anrd. ji
4
{
A
4
.

1
g

'| IA_Q Rldhjéj_f_ﬂhk mmnun{q @P -l’ljcﬂl’ém mOU‘«D (H\B'Du.%‘l—)
Yo AU agm(:(w: | R, i W e #58

-



http://studentsuvidha.com/
http://studentsuvidha.com/

__Ihiem L,g&;w L Br!um_ﬁ—koﬁ'mU’c’ For --—Uh Lon- Fﬂ.n.egl—aqauﬁe_

IA..O,F' €L_nhon=-—= ﬂr"&"f‘e.blcl'ﬁ QUDUD‘nﬁLﬂe_oJ)? u.z-fLH L,{
dhvia; ea_c) uSLOLJ—?‘Y \purﬂPu' ﬁw-eaLWH _to o
—+o Cgu_l&e SqFﬁLCJeu( %—Vd dmod@wu_,_

M_f; -1 e huo @JLAS_G’__VGLL—IOM_LU-QD l‘jm’ UDI*“‘\ b Ll

__QI_YLlLOE_]DFIUﬁD_Oﬁ oLi mauq (?L{mpwf w{!! cM’
Lo be o)punon. - - k. ¢ 1
LqL 1 here  (w elly | lai_h\-u’f" o m:mo! oi Qi
_shewn v fliq. anol LQ‘!A. dlhom _be _af oj_(nrlﬂb_tfﬂ_

Gk ¥y qt\_OJ i P p'mrn - Ue MQLn UJQlI > L-Qf’ Jd be

__dte dep of -IULQ el o <o CLSP_LLF{_ elow
ﬁu__A_e:Lu,__qum INNEE i - R, TN

1

0
Ge .
| Oj__.__Cntl-pl-hch [\'A | " i .!"1'4' \ ""]\ » "\L s (1 | Q) . q
R I 1 PR 8 IS I
S = c—-—-—'a-—:—"""'i':l‘ R ..\ h l \ '. .r-‘\‘ ‘ ‘. = 4 . ’
& S v -‘ P, A = i \L | ds M ’ ,
\\\\\\\\X\\\\\\\ Yo \‘%\\\ \' \ \\\.\ N} \‘\ AR R
C Tenfer viows \ | & p
Foataw e e

A e e

; = Onm el Wl G 2 Thaewtaos @1 -

— doewtdoad-alt-btech stuff from StudentSuvidha.com



http://studentsuvidha.com/
http://studentsuvidha.com/

) | \ _C | \
JALF | QDQLH% ; _:_;{_Lu_ol,«,a,wg{owm__td_r_:titeg__
o fnvves Pon el LfL‘]I obsenvabon rells

' (
Brom  Davews Jaubd —

‘ 0= loTn | == O
tohet T = by dsaulic osadiout AT
| _tr&lcrlxcjr Q—Hh.rmh—l&l‘ ‘ o)dimff%, e, La[ce v as
oty mF Q,Hlmo}_e____oumLH Q) <[teo h@gh/’ of tXo
Qﬂ.h'ﬁ f")p d&ﬁtgmou Q'I' Q QJ,Q‘J/,LZJY)U ¥ Ime Yle maju poell-

\

‘- ' : ; Jm!fem,f!é
TN T B’ |

ol h . A
B ORI CTRRERTI .\ =
T = adh O el

I |

dhe ama op  Plaw @) QQLLQ’ 4'0 dnrh .
ulnquM 1y vﬂl%&o 4— T and A 4, qu»uw lowws,  rte ged —
8- lera = e odh 9pwh '_) &N e hr dh

oY e 3, ‘ { 67 dT v ; i
QJ’J‘ i &ﬂlQlﬂO«“’\
s S, |
fl‘pf-eﬂggdjna__gL ~ bp fnmqla oy d'n0| A czu\cl\ Ay gmd h, ch}
o 9]
L %F ]l @”f Adh
T] Gl

Wheve Qo (’mmlqn L heu LLQNJH
(mum_mw _veached ,

kL

3

download all btech stuff from StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

~ o feod® , < — -
r: , TF‘ Q_#_#_iq, o{'}- - a} ﬂjﬂ J\"’L_ ,,T'ol[q i -
LW o el SO 4 _.
Qﬁ__ e .,.."_'._L_ J I
: OYl i 4 ’B‘ﬁ( ¥ 5= &'ﬂ’c ‘ I‘b__‘L 1‘[ L-_
< PRIV U N T |
A |
-y - L“J—f} kz¥ = o‘in]as_(\hv*- h ) ( el 0 (a__ﬁh . ;"J*
3 i .rzr\ ol - d r 2 1
e
" |

3 oY lc = CQ t&i‘::*;;" * | '
R 1
r:l - ‘ ! _11 1__

s A = = e
= I Q- e Cha=h ) *\\ s S
- — |

' 4 s * |
~ \\ 2.3 Loy -;:_:; \
Y pak (hIFohof e (kb (hoeh ]! agel hoshy ==t
t 1 0 '/

~ Al o '
130,,'_@3___5,;; 2 ol Yiedy )
-] Pu Lh ﬁ_j__:]_hfﬁ %) IA{L_@Q_QZ@“J——-;—M e !ﬁ 7|
x| | Fa) o } L‘Q"‘? f “'l"L'. ) e _
L = &nco 7MY |
5 astey -
b - T - '
3 ‘ SIS t—/' ]__,‘ i (R -
= _ L = (&3‘0 Y : , .‘ s
.. 5 c LA I J c I, } !'- |

download all btech stuff from StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

‘L\lf’rr(\

|

L)w

{ nn_(;miol_&w_ﬁ’.ﬁ L=

—

C‘au;l Lxl‘um Qﬂrmu
l_,___——

Fre= Formu. g u Lﬂgl_fﬁ;v_jge__dqu__oﬁﬁlf% Untonfq m@sﬁ Q:

QE{.LULL}’_\GU.:LQ_&L&J ighdly_m oolifiea] (i -lle cane of B

ﬁ_ﬁaaﬁmﬁc) o9 Ferr

b

(‘hnConJ OJ.Quu lfPfY

Y CLQU_J_QJAOJ__L\DJ”VMJMIG /

aad

<l tp QLo,uJ_,_.L?

Jg.%u >

J!

4%&%&( 7 {J— hajy

=

an

no.L +o be ' qy) gmgg)

Jueh

LI STo T
Cobe .

-

Unlan Qmeqb ‘Lo Cu?tu(-\e'r

download all btech stuff from StudentSuvidha.com

from. qu4/1 oo —
9 = ;Qm = {¢ cldh amH
i - Im%;_’r__ktmﬁnwb%
O = 9nl Hv- olh
SEs
0y
dr = enlew cofhid
Y ] @ |
' P&q;‘(“ ?th@’ porglidh : u-'cl‘\
I/
oL ) Yy C
l/ . l s W |
el Pl g
—_— o .___r ‘ S' b (I'L-— -""'—:7’\‘-
""*w.\\ ,-"'—.'Ar‘ T— :
[ S R, g 1 . L
ey | OUD |
LN NKO N N P4 N w2\ \N/ﬁx/\w\bd/
] ~ Pesviow < ~- hp ( "L"‘L_ "_*Q»
s . - {‘.-’ 25 - NI - :Q."
l\ T4 \r -
) = T8
s B I S e U 1
. \
&-——_._— TL -—'——~——-—-—}J
J“T CmFm&l " W-;P(M— M 'L‘t)‘&._


http://studentsuvidha.com/
http://studentsuvidha.com/

_._*_IDLLﬂ'}Q élf\jbu b{eo ““-LO Ilmi'{'l__- E W'I_HQIQQJ frq g tiko ae{.

o ( OIV = @ﬂkH ("‘* | %**—‘*

e 64 (e ) la) e L4

J'r, «Q j,\ ST
Ry el
(5 Y I -

¥ b egewf = dnledt W[ N

! A3 SR TN B B

J oY J:

¥ lol{__% .3 69:’.0 < H Ir’ |, 7

: | \ e &

- YE;:— SNk H (hy=hy) | A

3 82 [os

; L ﬁ_—_‘-—,"!u "E'i

-3 \LYUE S I'\.,.pr:_l:\\l_.b . .S\I‘P-SIL LA Y

5 ek W Q=3 -

= - Ly oy T

. . | 1_“,:;,_; | : ., Cvas 1T oaced v

alie . | Ay L 1 i) !

- . ‘ -

; | M = cﬂﬂT (}!__‘32:21“. .

: i 31@_,_(97 %q f G"H TL__

- b = /

N )

5 |

g - —— !

download all btech stuff from StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

[ .4 \-_\:,___L’)_f: r—lﬂm,\ : Qq_Q.J1L_‘11Lum ﬂnfrmu q’\ ‘|._

_.h_m.::

% _cx._ciw QRLQ]D_ - : — L NESUSESR . TW. LM !
3 _On oqu Ry iy wno t  Full- 7 __homogeneous -
& Tlue uw \ tDJ{}bi haus E;QE_D_..OLLLg,bQ‘va ﬁab,UJCU-I___#_ __:

Harough Lo o gu: w2

LY ?PYr‘ﬂ_QCg_ID”H'F‘J - Mg no}_ be unifrem &
sy  The alwoum[) t r_table pnouy b mdih&cb z
ST *ﬂ-\uJa Uy hepe oF tUe (pn€ mm.ur__n_o'f‘ 4
be g ol'yde 4

2 T &Quﬂ by lerltI'mh') m10!+\+' h\aw_,n_mﬂ_—r__{

o

Pully frmcheo\ 3

| T |

: | 4

| Assurm pHom - ‘ b VSR, SR
Tt ) o 4

) ¢ omnal 1

& T agu Fox 1) homogenenus L) o | | ‘o 4

infinite ard  areal m—lm¥ _
& Tou wosell bas beon anlc ,quugk Jue full Qe pdh c::P-_a

1lg cmmﬁiev

[ N Pym e LmJanLmi,&&_p¢@Lclcwf bose ad o 4
um@o‘rm) er—(’ ' JJJ__LMHL O] Qﬁfﬁ.uh_B’hum flame
oY JLQQQM Clow t‘nJ:\thmLL_L\ch veacheol.

M \Clnm_l,m&b__(lai__'r CLQI(LOLL_M homoh-laj Quo

Qlllgm ‘U thmal'ir

download all btech stuff from StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

Twlexeron co |t e lly .
; O-f ==
‘ [

S —

_—

~ When - l;uﬂo _we,l_b,_ﬂg\{"{ -l—_ﬁ_oL__n_Qq:f._-:[ - .Q,amh. Olhen_ -_
VI . . S o,th,bngL _dreirdbersodown - Cumes fn_kndf__e_f’..____
~ otk -lher mdrqb_OMero_ olMLchLrowh i W ey

Li n &}_L %L

~ \J%H;_L\m_lntw_&mﬁo_ Ko bs woella i
~ - e
~3 L B
._.._..__.._._._______'__;- = e ﬂ ‘ -
! ~ . i *‘ .'-““—s."'_‘" 17
= Compolo—dhes
Ceyorro
Ll 2l s Lo ls
‘S\ "‘ 7 "; J\-f
'- ‘\:-.—F( > || ..._{. ‘: 5 l‘ ‘-3. ’ __:o-._ _"; }|
[ _-l' —_— [}______ * 2 » \
! I3 o ] — < =
L( i I'd ] . -~
: & G- ; vt NN R ) - :
A - N 2 e 2 g e e =
-‘Yf 4 [ !"‘LQ —
\

e Jim:-‘u_tu.! Qs °ll el o\ux.(gwnu "N

Ochnr'I’ having gquoLL_q_mﬁ“tm_’__M@w Cum_;ﬁ 3
Anohauﬂ? Oty UL game PP"HOOP O F !;1#\(’_'

he b "M{_DH« fL*lLLe Iagmrﬁ"r b b

Oﬁ‘ Wi L_kf__miilaagl_o_ﬂ?——JmeJelﬁ )C__\AM'LOL&LG_;
e oliy kcn»qe la Qoo gased] 18 cm~eh 4\7

| CQ{ = CQ’L-. = *3"{ Q"‘hé C"’e = ?’"w) e e e
8 l—@?—‘_'xe-____..._———-—""d—'____—-———-*_—

n .__._-—-——
w-r

i e e ey o B B s i e B R . S R P T I

il

download all btech stuff from StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

—

_ wher? Yo (a0 Tflpe meLLua ol |n queogn
SO T I’.l,

Sinee

beneo Q& ¢ > © oxr@_

[hus o]r{ncbcm—qe i Raeh psell

dodo bk b b bee lm I el &

) QL? ¢ 'B‘QQ_nLn_oLLL__I t)_l_b.LE)’ &&_{QCLLU}&I (-

|
P "

% la% 1% %] a%] ol AL % N

)

download all btech stuff from StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

“w

b )i D .

3%:15- 120y L. a | pﬁ_gg:__—:;_g:g,_ogmgipm%ﬁ-f:\j.u-l‘ PPQ'Y*—b‘I*Q!Q_{L’-“ﬁ:*—._—q
- ot |
3__“_In & nsall melidn: Sliie indetlee of e well © e

e b, Bl +H|Ll<hUm o - poell |, Yhon e
— well 1y QquLoL_.LCI’VLM” Pe,he]cwl'f | et e
; — T _Case _of _ fordial] .F.e_nekw'fa_oj well, tue
3 Elow lines ope  heo Mlh{ hoﬁgmﬁﬂf near_tUp well
: lm*_f"to_u.)ﬁf.l-h.eo A wvned  ypuwasel or . olowmwal
oo oneav AWl usel] _— |

3______.—E_Lol}ew_:\olau3h m tone ofF l"q'rhdﬂ Penf L _____
3wl g mo_s«(_vthb\_h__ﬂﬁu \Cull f”ﬂﬂ? Lh it
- f-;iq__._sht‘)w‘g :qﬁ_ IPq’f Q“7 PChE’ N[)HJ -

- e sl g Hegl N
J- « a4 1) /??T’ C}:ouM’ DO Y IO

q eSS ANNEVY R P
L ] .

AARLA AKX /A‘-'M\ /\,,gta —

I N\ L
L ; ‘ﬁn;ﬁg_,! ﬂj‘{rwme})ﬁt §orfer o

e i 4 ' EE
o ) mﬁmf%

//1///1)/,,1,1’/

[N

‘W\ Il

] 1“

T

| 1’ / ) - A o=— J’______ P s

- —
o LN L -

=] f’(ﬂ//d?ty ST BT S

I

bl e e e
\. =

Jr
ramxmmwf)&/x/ »‘X\/\:\ R

M”’KGW;DM - - o
Z 7( v LI 0.

|

e —————————

t ‘
R L R sy

fig o faﬁL&n@W ' |
Aufer

download all btech stuff from StudentSuvidha.com

>
5
)
—
— . R ey e
-
l

:

i

l

:

[

|

:



http://studentsuvidha.com/
http://studentsuvidha.com/

— | _ Y . R—‘:—' s
o e (1o + N F f\ ,[Iéw " untonfineol oel(y)
o enle R\ ’

| 3-8l R\
\m
T_Run' : ' '
Discheanae (O fox o f)a’r}-{qu Penq’:g.l:l&j',_.ej_gew P/______H'
) ~ H} ;
e M [ tan Lnni&r\goj u.onH = =
i \ i . E
i3 ka ; 1“-_1" ” (7} = ... R
= J{nlcul(el, 'L\w‘J/Y T ?‘.}gf .m_ﬁdf%% i3
! l . a | 1 € sl .
R &gﬁl",(;\{b)‘ e 13 -
‘ ] b
0O hant | > i L.
Stehetiecd i l H‘[w f‘” Leﬂe IS
‘_c_b;%@ﬂﬁ Fg'?r a pcn/"-u\[ﬂ —
o
mLM neepoun e | | .‘ g

?ene

%

=5°9ﬂ'“"*1 %) ] qu'ﬁ L ﬂ“ﬂjvl—"‘_,;_-_-;:
TS ML /R - ¥ A A

k S

=

)~ Cull cloplsof 4l tonines aqui fer .
4 2 Depdt qnlm mku,h 1U{ ol Pen@rfw'feo

download all btech stuff from StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

e -
il
i

:_ Chcmc ? | A }\kl C\!‘Jqu “( P&’Of)(’w(—y(r) neq ¥y J w” i o

: - Lomieler o Case of  fum ﬁ’fnﬂ well  ar. thouwm in Fg ~

f | S

3 P S e

3 ) S

R e S oo oy

- S A B S |

> R

' A BT

, B T LIACRE AT -

g lue dtmhmﬂ«" of At _cuvell  Can he Nf’%&ca‘ - C3 -

3 '&".*ﬂ—l'\l!_: Q\{nl' : v e
Lo b ekl c_-laﬂq—h\/ (10 sgy  aoams gne ]

\

y ol ‘-‘—.‘)i__‘.;,?,lﬂ_t..____,___'“ Y i PR PV ‘.

!._-__L:!&D" Y 7 'B"' i - In[ n

.‘O’_’ r_.v >V 'l 4 ) ' ,’1!

\ _rﬁw‘eou__,___m [0 2\ "‘1 2 heﬂl'r *fU-P UU‘Q/U b | m_m:?f_j b_tuL#
o .
_3LLLQ_____V~QlO 2 _H_ﬂaui)w, ﬁc\m RV, u.)-U o T

FEW TS N w&-*htjb__ﬁwlo uH vedoblualy u) cdind 1rw of riup
-3 “__u.:&!!,w_i% Fine Pq%'l'ld'ﬂﬂ ‘Hr\u’r RTY, f‘M’AQh,’ {y -
g
| L A “—--fmfimlrm_ W mmwu;b Lnri!-w (Lo
1 o F_LQS.Q : d:.F__I @Q_cl.l:_‘?hk o Lo ! o <.y 34 .. R TR o
i. E TETN I 2L ' g ' !'. e et e
3 g s
3 1
3

download all btech stuff from StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

_ CPhemital Plowy fn o poell

—— — ey : ,
g s el oo o
R A Y N N N AR AR RN AN
IV .11 ¢ S S i e B e
A /frnf’ T
ala - :
LA b 2 A2 2 o s LS Efm:t YV VNI NE DN
(> T*

A s

\”"/'/’/f//'/f//// ///f//f,f///

D Prriows  Sppadum.

f»r‘?f-' ! \ i

le _SLJQOJ_D_)__._QI____Q._ﬁQ_Q_LQl‘ Case OF PGV[—MH”I

Pene L}abnq well | whest e el 1\19‘1' Pemql:uaf’@‘n

uP f-o 'H-Jo *—Io l° Jmfﬂeu.y;olo <l &Pmi- Ihf—?nf‘h"
_LBMMQJ:UM : il

Tn_thiy Coye . © M_EQL ‘fnu:z_weh vllu el

be tomen ngﬁl‘ e Phexilal o | -
_Jﬂa_gh,mbg_me CJZ hrom Jueh q L,uelf
_Em.udeb?_bﬁ_(.‘a _UinLLQQLfINm ~lg -quh‘
Q. = *&nk'%’m& D— kwl L ant gy

[

=)

Wwhevean ol (ase of o wmmr lous
n_a fally PU'\E’}‘*M‘L"‘Q (VLS 2 W I LT ollld\qﬂf( 0

__<34M_—6tlr _ﬂ‘ft_u" _@-ql el ;

- | —download all btech stuff from Studentsuvidha.com —


http://studentsuvidha.com/
http://studentsuvidha.com/

o AnlerH (D~ hy)
I -mr%foj' (ﬁ)

.

8 = enkn  (Pohe] o 2amde
T ankn (D=hy) - w

D o —k S "—' i
g | 0»%7&3’ r
N e | .

download all btech stuff from StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

2.3 Tog,, (R70.3)
1603 % 10 % 1674 % 22,6

2.9 Nop o (R103)
ov l(l[{m tli’:’('l.l%) £ 1.'*6_[_):“_ !57'1 .:.r; I'J"ZG = 1.8%24
2.3 % 1,360
Taking antilog, we get

—6!% =66.7 or R =20.01 Say R=20m,

or l.:“.‘? =

am? _ 2
Now, specific capacity = Q it draswdown = s WPO)” = (60} )
e 2.3 log,, (20/0.3)
_1.603x107 x179% 1
2.3 » 1824
Hence, the specific eapacity = 68.3 litre/minute.  Ans.
(cd) Maximum discharge will occur when
u’lu, =0
K ((90)7 - (0)*)

'emr;. - 3

2.3 log ,, (20/0.3)

_ 1.603>10™ %8100 _ 3.09 m¥min
2.3 x1.824

Hence, the maximum rate of discharge = 3,090 litres/minute. Ans.

= 68.3 x 107 m3%min.

16.19. Non-Equilibrium Formula for Aquifers Unsteady Radial Flows)

The main drawback of the equilihrium formulas given by Thiem and
Dupuit, was the problem to attain equilibrium conclitions, since it is not an
easy job to do so, The pumping has to be continued at a uniform rate for a very
long time so as to achieve stcady flow conditions, Further rescarch was,

therefore, carried out to simplify the process and to caleulate the yield in some
other way.

A major advancement in this field was made by Thies when he developed
his non-equilibrium formula by introducing the time factor t. This formula
was derived by Thies in 1935, by comparing the flow of water with the flow of
heat by conduction. The formula evolved by him involved the solution of a
complicated integral, the solution of which requires the use of various tables . .
and graphs.

Later, Jacob derived the same formula by directly using the hydraulic
concept. He also slightly modified the Thies formula by making a slight

approximation, so as to simplify it. The final formula which was arrived at the
end, by Jacob, is given as :

download all btech stuff from StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

-

Q 4T
8w T log, —5——~ 05772 C1 Aa)
4nr[ g!. ,')'A ....-})."‘\"))
where ¢ = Drawdown in the observation woll ey a

time ¢, from the start of pumping in the main

well
1" = Coefficient of transmisathility of the aguilor
(0 = Constant discharge pumped out fro the

main puniped well,
A = Coefficient of storage of the mo-sured
drawdown.
r = Radial distance of the chseryation welt from
the main pumped well.
f.in an observation well at a distance r from the main pumped weil, the
Ara - downs are respectively s, and s, at times ¢, and ¢, after the pumping was
gtartnd in the main well, then

Q [ 4Tt, ‘ .

8y = ——|log, ——— — 0.5772 A1)

Y o4nT | 8o 73

on 3 §, = —-Q—q!rl —4;%-2—“— 5772 i)
;-TT.TL re A |

]

Subtrocting (1) from (i), wi get
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4rT' ® A “4
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23Q ¢

log,, -
4ET y t1

The above formula holds good for
Jarger values of ¢. It is evident from the
above equation that if the drawdowns
are noted for various values of ¢ on the
given observation well at a distance r
from the main pumped well, and a
graph is plotted between log t and s, it
will be a straight line, with the
limitation that the initial valucs (i.e.
when ¢ is small) may not exactly lig on — E i
a straight line. From this straight line, L] ot~
two values, of ¢, and ¢, and corres- -
ponding values of s, and s, can be read
out, and knowing the value of 7, @ can
be worked out easily by using Eq. (16.44).

is available in
d may be referred to

{

. (16.47)
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The straight line can be produced back, so as to cut the X.ayj.

at pinirs p
shown in Fig. 16.24. Now let the value of 7 at P be represented }.’ point p

Now, we know that

&= Q [lg —‘?—‘L-UJHZ]
r-.A

4T ]
at s=0,t=t,
]
=9 f1pg AT _ g 5772
4nT r A |
Since _.Q_ 20
4rT
log 2t 0.5772=0 or log, 4?3 = 0.5772
‘ r’A rcA
o 4Tt 2.25Tt
or 4?0 =€ or A= oot 0
r-A r
Hence = - 0 7 ...116.48)
2
r
The coefficigfit of storagz A, can he worked out by this equation
Examp)€ 16.10. In an ariesiun aquifer, the drawdown is 1.2 metres at a
radialfstance of 10 metres from a well after two hours of pumping. On e’h

basis of Thies’ non-equilibrium equation, determine the pumping time for th
same drawdown (i.e: 1.2 m) al a radial distance of 30 metres from the well.

Solution. The Thies’ non-equilibrivm equation (16.43) 1s
5 s [1 og, Lo 0.5772]
4nT rt. A

In the given question, the drawdown is the same in both the observation
wells, therefore,

well (1), well (2)
r,=10m, r,=30m
{,=2hr, t,=?
Q [, are !
N . l 1 E775
ow s anT| og, "12 — 05772
Q [, 4 |
s, = ——1|1 2 _
2 4nT i ogc r22 . A 05772
But $, =85, )
Q 4T¢ [
. 1 _ 4Tt -
T | %8 -y 05772 |= prr log, r22.2 -0.5772
or log, 4T£' = log, il ]
N A r22A
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llﬂl _ 4Tr"
‘.)'I' '.12 ‘\ ,,22“\
rl t'.! ¢
or .-Tl-zr-—-— \1649)
" ry

Putting the respective values, we gel

2hr _ by or 12=(30)“ «2hr=9x2hr=18hr

(10)* /(30)° (10)
/2/‘:18 hr. Ans,
Exw 6.11. A well is located in a 30 m thick confined uquifer cf
permeability 35 m/day and storage coefficient of 0.004. If the well is pumped at
the rate of 1500 litres per minute, calculate the drawdown at a distance of 10 m

from the well after 20 hours of pumping. (Civil Services,1991)
Solution. Using Jacob’s eqn. (16.46), we have

s= 9 {logc cxil ﬂ0.5772]
4nT rcA

where s = drawdown = ?

H = depth of aquifer = 30 m
K = 35 m/day

A = storage coeff = 0.004

or

-

Q = 1500 Vmin = -;—'(-;— m?¥/scc = 0.025 m*/s
r=40m
t = 20 hr = 20 x 3600 secs = 72000 secs
T = K . H = (35 x 30) m?/day
1050

- 60x60% 24
Substituting values, we get

’ 4 %0012
0.025 [10 : % 0.012153 x 72000 -0.5772X

m2/sec = 0.012153 m?%/s

= 4 x3.14x 0012153 (40)? x 0.004
_ 0.163 [6.3042 — 0.5772) = 0.163 x 5.724 = 0.94 m. Ans.
WELLS

A water well is a hole usually vertical, excavated in the Earth for bringing

ground water to the surface. The wells may be classified into two types :
(1) Open wells ; and (2) Tube wells.

18.20, Open Wells or Dug Wells

y Smaller amount of ground water has been utilised from the a
Y open wells. Open wells are generally open masonry we
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