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Solution to the problem of flow in wells in confined
aquifer of var iable thickness

1'. BASAK

Department of Cit-il Engineering,

Punjab Agricultural Ullil'crsity , lAJdhiow,

(Receil'ed 18 NOl'rm!>cr1976)

ABSTRAaI'. An analJ't ical so lut ion to the problem of stm .\ mat e flow in a fully penet rating well placed in a
eonflned aquifer of variable t.hjckll~ is presented. The t1>iekncss of t he aqui fer is essume! to eithf'f decrease or in
ereeee linearly from the Ieee of the writ h. is sho wn t hat th e evetleble solution for uniform aquifer thickness is a PM
ticular ease of the solutio ll presented. The IK'tl."('f)t age error in discharge predletlon in assuming the aqu ifer thif'knega
to be uniform , is eelculated and presented .
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where 1\ i'i t he pe rme.rbility coc fflcien ',
a quifer . ..\g.Lin D, ca n be cxpro.'l.~ed a 'i

For decrease in thi ckness of the aquifer, righ~
howl bracketed port ion of E qn, (2) will be ne
g.lt i" e. Combin ing E' jn ' . (I) a llli (2)

~oll-d imen.., jollll li8 ing t he a l,{) \·e exl' - ". ro."O; 0 11, onecan wr ite

where,

t . IntroducUon and the deflnlUon of the problem

The pr oblem of stea dy state Bow in a fully
penetrating well plllccd in a confined uquife r of
uniform thickness iHavni lahlo in an.y Hta llda.ru
text hook on hydrogeology (D,,,,i. lind De Wiest
1966). It is hard to meet a practica l situa tion
whore t he aquifer thickness is uniform in t ho
ent ire zone of in fluence. Hence t wo ca ses a TC

visualised where th e aquifer thickness aro either
iJlcrca~ing or decreasing linearly from t ]1O well
fac e, The geomet r ical configuration of t he a quifer
is ass umed t o be symmetrical with respect t o the
well. F ig. I (a ) a nd F ig. I (b) give the definit ion
ske tches of t he problem conside red , where,

q = Bteedy sta te d ischa rge

" '" = Wa ter level a t t he ••ell face

H = P iezometric hea d a t th e radius of influence

" ~~ Head at any di stance r ,

R = Radius of influence

D. = 'I'hickne, s of t he aquifer a t the well face

DR = T hick ness of th e aqu ifer a~ th e radius of
intI nence.

Tho problem is to find out the st eady stat e
discharge and piezometric pressure dist ribution
for t he problems expla ined.

2. Solution

If D, is the dep t h of a'Juifer at any d ist ance r
t hen assuming Darcy's law and Dupuit's assump
tio ns to be valid and from cont inuity, one can
write

K
dh

- dr (I) Th e bound"n' condit ions of t he problem a rc
given by Ellns". (9) and (10) :
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