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XA.C l)JNH CAC THONG SO fi!A CHAT THUY VAN CIJA 
'i' ' .,.( • ' • '"' , 

VIA BA. LO'P DOl XUNG TRl,JC VO'I Ul'P NGAN CACH 
fO TINH DAN HOI 

PH~M LQ'I VU, NGl1YEN HOA.N THANH 

Trong b:\i h8.o n3y chllng ta .xet Hli toan th8.m d<fi xtrng trvc t6i gi~ng hoRn th:inh 
trong m6i trutrng ba lOp bao gOm t~ng .mili, l&p ng3.n c:I\ch tbflm yt"iu va tiing chUa nu&c 
chi\ y~u \H• A). Gia thW r~ng t~i thin di~m d~u nu6c kh<lng cbuy~n d¢ng, gi~ng lay 
nu6c ttr tang chti·a nu&c chll yeu c6 bim kinh bang kh6ng va khOng tinh de'n mr&c tb!lm 
xu6ng vA hOc hoi b tUng O?ai· Nhu v~y, d¢ h~ th8.p mvc nu6c St, Sa va S2 b Ui.ng m3.i, 
l6p ng~n vA tiing chU·a nu6c c6 ap thOa man h~ phuang trinh: 

va cac d.ieu ki~n: 

as as 1 [J.t--
1 

= Kt~ftLlSt- K
0 

-
0
-

Bt az I Z=O 

ase - ~ a2 so 
[J.o -- -l\.. 0 M0 --

2
-

8t Bz 

S;( r, o) = 0; lim Si (r, t) = 0, i = 0. 1, 2 
r.......:;.oo 

lim :InTt r -- = 0; llm 2Tt'l"z r -- = - Q ( 
as1 ) . ( asz ) 

r~o 8r r_,.O Or 

S0 (r, 0, tl = S1t<·, t): S,(r, -· Me. tl = S2(r, t) 

0 dAy r vll Z - t9a d<) lrt;tC Y3. tQa d<) tb£ng dt'rng 
Ki "~a Ti = 1\.iMi, i = 0, l, 2- h~ sO th8.m v3. ht s6 d3.n 
11-o l-'-2- h~ s6 nh:i nu6-c d:ln hOi cil3. dtc l&p c6 ap V(J'i dQ dD.y Mo, ~[2" 
I-Ll - h~ s6 nh3. nuOc l!J" do ella tilng m:li 
":\'11.- d¢ day t rung binh ctia dOng ch:ly & Uing m3 i 

A -:- to8..n t Cr Laplaee: 1 & ( & ) Ll = -r- £h r ;;; 

(0.1) 

(0.2) 

(0.3} 

W.l) 

V ·.A. Vaxiliep ughien cli'u bAi to an tuang tt.r v6i f..L1::::::: [J-2 va Tl -== T2 [1]. 1.'rong ~ 1 ciia 
b3.i .hao nay chU.ng ta gild hlii toan {0.1) + (0.4) kh6ng rang bu¢c dieu ki~n b3.ng nhau 
ella [J-i v:i Ti, i = 1, 2. Trong § 2 trlnh hB.y phuang phap xic djnh cac thOng s6 cUa vla 
c6 tinh d~n tinh dim hOi cila l6p ngan c<icb. Chu·ong trinh tinh to3.n h?1ng ngOn ngfr 
BASIS dii. dugc xily dt,rng tren ca sb thu~t loan a~ 1 va § 2 ciia bai b:l.o. Trong ~ 3 chung 
la xem xet kCt qua tinh toan mQt thi li\IJ. trfon may Applc-2. 

Phq.m. Lqi \'fi e6 ~i8.i myt b3.i tuan tuang \~r cho plll,rung trlnh hypcrbo 1 (2]. 
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§I. LCI'I GIAI GAN DUNG CUA BAI TOAN (0.1) + (0.4) 

SU· d~tng plrt·p bi8n dt1i Laplace tU (0.1), (0.2) va (0~4) ta nh~n duqc inh F 0 = 
Fu(r, z, p) duqc bi'tu dien qua 3.nh Fi = Fi(r, p), i = 1, 2 ·b3.ng bi~u thlic " 

F, = 
1 I Sh[(l1J 0 + z)cr]Ft- Sh(crz)F,j 

. Sh(cr,lo) 

T ha 1mb Fi = Fi(r, p). i = 1, 2 thoa man h~ 
P uang trlnh 

crMo __;::._:::::__ F 1 = 0 
Sh(crMo) 

b day cu.: = [J.iP + crKoclh(a~lo), i = 1, 2 

z 

(t.l) 

C<o =_Eo ' (J =(~)liZ (1.3) 
Mo OCo 

Llri g'ai cua h~ (!.~) rfft phirc !Jp 

H. A Sa do thim cua via ba l&p do! 
xtlng tflJ.C· 

nen ta chi xet l6i giili g:\n dUng thu*"n ti~~ cho tinh toan . 

. , , < l .--- 0 "'' . . . 1. Gra su 0 p=- """"e· -, n<e<;;;O,l. Vi p du nhli va sir cl~ng rile br~ll thirc [5] 
tp !J.o . 

K;(l·) = - K1frJ, lim ~irKt(~ir) = 1, i = 1, 2 
r->0 

b day Ku(r), Kt(r) -ham hi~n th~ BesseL 
tir (1.1) + (1.3) va (03) ta nh~n dcrQ"c [1]: 

. 1 [ Fo(r, z, pJ = - (Mo + zJ"Ft(r, p) - zFz(r, p)] 
Mo 

. ().,\B . 
i' tlr. p) = --- --- [r,,(~zr) - K,(~trJ] 

.21tpT,(A - B) 

Fz(r.p) = Q [AI\o(~zr) - Bl\o(~tr)j 
2rcp'l'z(A - B) 

1 - [ 1 . - 2 ]-1 
,\ = 1 + - (pi"z- 'l'2~f); B = I+ - iPI'-1- Tt~z) • 

<Xo Glo 

z 1 f (·- - T! ) ( Tt ) - ] ~! 2 = "-[P ~"1 + [L2- + Z 0 1 +- +11
]) , 

' 2T, T2 Tz 

D = p [;:1- -~z-1- + O:o 1- --· + 4a! -
1
·, I ( T ) ( T! )]' T 

Tz Tz 1 Tz 

Neu p thOa 1118n clieu ki¢n 

~ ( z -(X·o ') IX 0 z IXG ;) /" 
p ~"min ." - ' o· -- • 0 -- '0 <!;; ~ o~ 1 . -" -' ' " 3 3 

~a ~1 ~a 

(1.4) 

(1.5) 

(1.7) 

(l,R) 

(1. 9J 

(1.10) 

(J.liJ 



thi gi:i trj_ tb&i gwr_l tu·ong lrng tp thOR m3 'l 

( 

3 3 ) IJ.o _ !J-1 - !J-2 
tp > max ~;:- 2 - , s 2 --, e 2 

-
ao ao ~Q 

• 0 < e "( 0,1 (1.12) 

t,;a ttr ( t.4) -;-- (1.12) ta nh(tn dtrgc l&i g1!i gUn dt'!llg dta bAi toit:n <0.~) ----;-... (0-4)_ Yfd 
tE (tp, oo): 

S! (r,t)=-- Q (-\V(ut,;:-J-E;1-u2)), 
41t(Tt + Tz) 

Sz (r, t) = - Ei(-uz) +- W (ut, r) , Q [ T! -1 
· 47t (Tt + 1'2> T2 

S
0

(r, Z,t) = (.1 + _!..._) St (r, t) -· 
. ~Io 

00 

z 
S2 (r, t), 

Mo 

b day W (ut.;:) = S exp 

Ul 

(-~- ~) di; ( ' -"- ; - Ei - u21 = 
~ 

ll2 

u 
i= 

r 2 Y1 11-1 N 
, i = L 2; Yt = ---- = 

'rJ ;, + Ti fll 
T1 T2 (Tt + T2) 41 T1 T2 

Y2 = J::3_ 
T! 

N +-= 
Tz 

f.Ll + f.L2 

T! + T2 

r = rVmY!; m = ~ (-.!.. + _1_:·), N = P:t Ta-r;:;, Tt_. 
Yl T! T2 Tl + T2 

( ].13) 

( l.W 

. (1.15) 

(1. 16) 

(1.17) 

( 1.18) 

Can chit y rang n~u d~t Tt = 'f2 va f.Ll = fLz vao cac cong thfrc (1.13)-+- (1.18) ta nh~n 
dm;rc cac cong !hire ci\a V.A· Vaxiliep (1). 

2. Gi3. sir thai gi'an bam nbO han E!J.olrxo, khi a:T gh\ trj trrong lrng ella p 1&n hon 
e:- 1 rt.o/1-Lc· Trong truCmg hqp nay h~ (1.2) cO th~ biCn d()i giln ctlwg thinh b;li phll'ang 
trinh d¢c l~p: 

Tt I'.F; - Dlf F; = 0 i = t. 2 (!.19) 
a day w; xac d[nh iheo (1.3) 

a cia~-

Liri giiii ciia (1.i9) v&i cac dieu ki~n (0.2) -c- (0.3) co d~ng [1-2] 

St (r, t) = 0, S2 (r, t) = _ _9_ H (nz· ~2) 
4nT2 

H(u2,~2) S 
_, T erl'c 

ll2 

'(1.20) 

Y ughia v~t Jy ella ICd gild (1.20) 1a Yiw giai do~n Cldu sau khl bllt d3.u bam st;t 
h~ 3.p chi Ian truye.n trong ph~m vi tiing Hiy nu&c. 

Ham vY (u, r) va H (u, r) am;re Hantus !1. tinb va tap hang chi ti~t [3]. 
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§ 2. xAc Dl['HI cAc THONG S6 CUA ViA 

V&i <lieu_ ki~n t > max (c2 b_, E:-2 J1 , s-2 _l-'-~ ) , 0 ·< e < 0, 1 ta' d u:o cac 
tl.o oco OCo . 

cOng \hue (1.13), (!.14) v,e d~ng gan d(mg snu 

SJ (r, 1)- Sz (r, t) = - _<L \V (u!. ;:-) 
4ttT2 

T! Q 
Sz (r, t) +- Sl (r, 1) = -- [- E; (- u2)] 

'1'2 •lnT, 

(2.1) 

(2.2) 

o day W (ut. :;:), - E; (- u,) xac djnh hoi (!.!0) vit cbia b1UJg trong [3- 5] con ut, uz va 

;:-xac djnh hal (1.17), (!.18). 
Ghl sU: cl10 tru6-~ lrru luqng bam Q ; cOn b gi~ng trung t~m vR. gi~ng quan sat Go 

duqc eire gia trj h11 ap Si (r, t): 
s\ = Si (r" lj); s'f = S; (rq, tt); S; (r,, t,); j, i = !, 2 (2.3) 

b day rc - ban kinh gieng trung Urn 

rq - kboang each tlr Hlm via d~n gieng quan ~at 
tl, t2, t3 - nhfrng th&i di'em chQn trut'rc 

Ham tie h phftn mi1 - Ei (- uz) ~-(:d uz < 0,03-+- 0,09 c6 th~ bi~u cliBn v&i sai S'~ d~n 
1% -~ 5% dtr6'i d~ng ·' 

16 ( t )1/2 - Ei (- u2) "' - In (uz)- 0,5i7 = 2ln -'- --
r Y 2 

r' Y2 
U2 = -- < 0,03 + 0,09 

41 
a ddy 

Til (2.2), (2.4), (2.5) ta nb(tn dugc cac c6ng !hire d~ xac dinh h~ so Ti 

s1- si 
'1'1 = 

11 
Qln

lz 
-;-:y-· 
•l1t (S/ - s~) 

T. 
S' - s' • • 1 1 

[ ( 
11 ) l/2 r ] 

Q (s}- Sflln -~ - (s:- s!)ln ~ 

21t [(S1 sq) (c' - s2) - (s1 -· s2.) (s 1 - s")] ·'1 ·1 ''2 ·2. 'l '1 '2 •2 

r2 11 -
Nhu d§ biM [1.4] v6i "1 = -- < 0,1 r 2 !lie Ht khi t = 15 > 2,5/m Ia c6 

41 

W (u!, 7) - 21\.0 {-;:-) 

& day E 0 (-;) -bam bien thC Bessel ,b~c khOng. 

(2.4) 

(2.5) 

(2,6) 

(2. 7) 

(2.8) 

HAm K 0(r) v&i r nht1 e:6 th€ cluuc biE;u dien v&i sa1 sO tUn 1% ---:-- 5% du&i 
<l~n g [ 4]. · 

I . ( ) I ( ) 1.123 - < 0 1 . 0 34 
\. 0 r ~ - n r + 0,116 ~ Ln --- -vOi r ' ----;-- ' ( 2.9) 

r 
Su· dl)ng (2 .. !), (2.8), (2.9) Ia viet (2.1). (2.2) du&i d~ng 

. Q 1,123 
s,(r,. t,) - Sz(r" t3) ~- --·- In -~.;==o::~~===-

41<'1'2 ,; ( 1 1 ) 
rc V G'.:o - +-

T1 Tz 

(2.1 0) 

~~ + 2!._ s; = ~ ln ~(-1 -} 112 . 
Tz anTz rc '(z 

(2,1!) 
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Ttf (2.10), (:J.tll la ;dtc djnb c;tc h¢ sl! 7.0 ya '(?. 

(t,t2:l)' 
" = 0 

,.Z (_I_ + - 1-) cxp )
4
"Tz [S!(r·, tg)-Sr(rc, t,)]l 

' T! T2 Q \ 

y 2 = tr ( 

2 [ -4"(s~ +.2!.. sf)r,] __~_::'_) .exp . Tz . 
I'o Q 

V'&i r = l'q• t = t1 < 2,5/m tt'r '3..1) ta xac d:jnh 

(2. 12) 

(2. 13) 

Theo bll ng gi;i trj c1~1a hlm W(u1, rq) [3) v·6i 1=-; = rq 1 /(-
1
- + -

1
-)«o ta V Tt Tz 

cO the x•c 

4ttU1 
d6 Yt = ---,

r q. \ 
Neu Mo cho tnrtrc, tU: (1.3) (2.12) cO th~ :x{tc 'djnh K0 = Ct. 0 i\Jc> 

(2. j.j) 

DC tll:\y qua_c:lc bfi.t dfing thlrc (1.12), (2.5), (2.8) ellc thCd ·d-If;m ebQH tru6c trong 
(L~) phili thtH\ mtin cUe dtCu ki~n 

( 
3 ' ) -2 {-L, ,-2 !Li', I'el2 

tl, t2 > max E --, o --• -- , 

OC 0 (Xo 0,36 m 

0:0 ( 1 b dliy e, I'c, !-Li cho tru&c,. m = -- -- + 
. Yt Tt 

1 ) . -- , cOn fl.o, Ti, 'YL 1 = 1,2 
'1'2 . 

xac djnh 

bling (2.6), (2.7), (2.12) -<- (2.14) 

Nhu v~y. ta dA xil.y dt~ng dtrqc phtrang pht1p xac d!nh cac tbOng.sO clia via ba 
tCrp d6i xllng lri,IC theo iuu luqng born Q va cac gh\ trj hi;l ap do d_uqc sf. s(, Si(t'c, 13). 
i,j~t,2. 

§ 3. THt Dl) VA DANH GIA SAl sO 

1. ChUng t6i eta tinh d:¢ h:-~ th<lp m11c nu&c cho m¢t rnlli khoan Ia:y nuclc b vling 
Ha N(>i tr0.n mlty tifih Applc-2 tl1co cll.c c6ng thUc ria l~p b §1. Chlrong trinh l$.p bang ngbn · 
ngfr BASIS. C{tc th6ug s6 cl!a chat thl1y van clw rntl hinh c6 cUe gi3. trt sau : 

K~ = 0,1 m/ ngay dern, K1 = [r m/ngUy dem, K2 = 25 m/ngay d~m 

\1 0 = 11 m~ 

!J.•Q = 10- 6, 

\fl = 15 ffiJ 

[J.l = 0,1, 

Mz = 30m, 

~'-' = to-•, 

T, = 75m X mlngay dem: 1'2 = 750m X m/ngily d~m: 

1 
0: 0 ~ 9,091 . 10- 4 ''(! = 1,212 · 10-3, '{2 = 1,213 . 10-4. 

ngay dem 

(3.1) 

Mili khoan l:'iy nu&c v&i ltru luqng kh6ng d0i Q = 1200m 3/ngAy. Th&i h:)n tinh ta 
1~3. 5 va 27 nam. K€t qud tinh nht.tn dcrqc (khoitng cl:\ch t6i tAm via r = R, d¢ hl} ap 
S1, S2 do b2ng met; thOi--glan tinh b3.n'g ngay-dern) .: 
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fld:ri gian bum·= 440 Ngity·-dem 

R= .1 Sl = .51574 S2 = 2.56085 

n= 10.1 S1 = .51539 S2 = 1.38565 
R=== 20.1 S1 = .51458 S2 = 1.21049 
n= 30.1 S1 = .5:342 S2 = 1.10779 
R= 40.1 Sl = .51198 S2 = 1.03489 
R= 50.1 S1 = .51029 S2= .97837 
R== 60-1 S1 = .5084 s·) - . -- . 93223 
R= 70.1 Sl = .5063.1. S2 = .89325 

R= 80.1 S1 = .5041 S2= .85953 
R= 90-1 S1 = .50173 S2= .8298~ 

R = 100.1 S1 = .49924 S2= .80329 

fhCri gian bam = 1095 Ngay-d~m 

R= .1 S1 = .62127 S2 = 2.66638 

H= 10.1 S1 = .62092 S2 = 1.49118 
H== 20.1 S1 = .62011 S2 = 1·31602 
R= 30.1 S1 = .61095 S2= 1.21331 

H= 40.1 Si = .6175 S2 = 1.14041 
H= 50.1 S1 = .61581 S2 = 1.08389 

H= 60.1 S1 = .61392 S2 = 1.03774 

H= 70.1 51=.61184 S2= .99876 

n= 80.1 S1 = .0096 S2 = .96503 

H= 90.1 S1 = .6&728 S2= .93532 

n = 100.1 Sl = .60472 S2= .~0877 

fhOi gia n bom = 1825 Ngay-dem 

H= .t S1 = .680•1 S2 == 2.72551 

H= 10.1 Sl = .68005 S2 = 1.55031 

H= 20.! Sl = .67924 S2 = 1.37515' 

n - 30.1 Sl = .67807 S2 = 1.27244 
!l= 40.1 S1 = .67663 S2 = 1.1995•1 
H= 50.1 S1 = .67·10,1 S2 = 1.14301 
T--1= 60.1 S1 ·= .67R04 S2 = 1.09686 
n= 70.1 Sl == .6709LI S2 = 1.05788 
U= 80.1 S1 = .66872 S2 = 1-02415 
H= 90.1 · Sl = .l\6ii34 S2 = .99443 
H = !OO.U Sl = .66384 S2 = .96789 

l'h(ri gi an bam - 9855 Ngay dem 

H= .j Sl == .8756 S2 = 2.9207 
H= 10.1 S1 = .87525 S1 = 1.74551 
R= 20-1 S1 = .87443 S1 = 1.57035 
p-,- 30.1 S1 = .87327 Sl = 1.46764 
p-,- 40-1 S1 = .87182 Sl = 1.39474 
H= 50.1 S1 = .8_7013 S1 = 1.33821 
R= 60.1 S1 = .86823 S! = 1.'9286 
H= 70.1 S1 = .86615 S1 = 1.25307 
H= 80.1 SI = .86391 S! = 1.21934 
R= 90.1 S I= .86153 S1 = 1.18962 
H = 100.1 S1 = .85902 S1 = 1.16307 



J. L:ly ci1c ket qu:l (:1.:2) lam s6 li{:Ll cho lruuc: 
rc=O,tm; rq=60,1m; t~_=440; tz=l825;t3 =9855; 
sl = o,51574; si = 2,55085; s{ = o,508t5; s;j = o,9322~; 

sf= 0,680'~'; S~ = 2,72551; S1(rc,l3) = 0,87558; SzCrc, t3)-=2,92068. 
cO th~ xac dj~h cac lh6ng s6 ella via theo cUe c6ng th'frc nh•n dugc 0 § 2. Ta 
c:ic ket qua sau: 

T1 = 74,952m X m/ng:iy ·; T2 = 7<10.0I4rn X m/ng~y; 
cio -= 9,0597. lfJ- 4/ngaj; ~(1 ~ 1,26i. 10- 3 ; Y2 = 1,'2154 ._10- 4 

So sauh (3 I} va 13.4) ta c6; 

\Tt- Ti\ITt = 6,034%; \Tz- T2\1Tz = 0,002% 
\e<,- oc; \/<X

0 
= 0,343%; ' 

\r1- ri\IYt =4,52%; lrz- r2\lrz = o,~1% 

(3.3) 

nh~n dtrcjc 

(s. 4) 

(3.5) 

(::\.5) cho thH:y sai sO gifta k!it qua nh:}n duqc (3.4) va cUe tb6ng s6 cho tnr6c ·ban_ 
d&u (3.1) trong phqm vi cho phep va cho ta co sO d~ tb'e nghi~m vfl :ip d~J,ng cllc cOng 
thfrc n b$-o duqc trong th~rc t@. 

Nh!rnjl cong tht'rc v~ tinh irj s6 h~ th~p m'!c mr&c (1.13)- (1.15) da mb r~ng kbi. 
nang UllR dt,tng c6ng !hire ella Theys [4] va' \'a-xi-Iiep It). Tr~n ca sa nhil:ng cOng thirc nay 
"hi1ng ta nh~n du~c nhfrn~cOngthircm&i 12.6),(2.7),(2.12) +(2.14) d~xacdinhnhil:ngthOng 
sO clra via ba l&p cO tinh d#n tinh d8.n hOi ct·Ja 16p ngan ciwh. Str dvng nhfrng k@"t qui n6y 
b"":t hqp v&i nguyen tt1c c¢ng dOng va pbuang phitp ph<in chien gtiong c6 th~ gi3.i bai 
to:in dg Ln'l.11 lrii luqr1g mr&c cho mQt vUng c6 diu trUe ba l&p v&i l&p ngii,p c:ich c6 tinh 
db h6i. Cac cOng t\tuc n h~n dugc c6 th~ (tp d~ng cho lrtrltng hgp lily nu&c ltr tAng mal 
chi ciin thay dOi dOi xUng chi s6 ti'ing i. 

Di• chi, Nk4n •tay 11/4/1985 
Vien co· hrc Vi§11 KHVN 

TAl LIBU THAM IWAO 

1. BACHJlbEB B. A, B3aH!viOI\eilcTBHe 1\Byx BOI\OHOCHhiX roprtaOHTOB, paa)leJieHHbiX 
cJia6orrpomm:aeMoil rrpocJioilKoil, ):KJIMT<P, N" 2, 1967. 

2. <PAM JIOti BY. Pernemte MeTOI\OM ceToK o6paTHoil aa)laqn B cpeae c norJiorueHHeM 
feo¢naJ.tqecKHH c6opHHK, ~9, 1131\. HayK. ,UyMKa, 197·1. ' 

3, XAHTYlli M.C. Hosoe B TeopHH rrepeTeK3HH5l. B ct\opHHKe sonpocbl rHI\poreoJiorw!e
cKHX pacqeTos, c, 43- 59, Mrtp, M., 196i'i. 

L IUECTAKOB B.M. ,UrtHaMHKa rroaaeMHbiX soa. F!aa., MfY, 1979. 
''· AI3PAMOBF!UA M. n CTFirAHA IL (rro11 pea.) CnpasoqH!IK no cnegnaJibHbrM 

¢yr-IKI\HHM. Haa, HayKa, M, 1979 

SUMMARY 

DETEilMl:-iA TI0:.1 OF PARA \IETEHS OF AXIAL SYM\IETHICAL THIPLE STRA riFlED 
MEDiml AFTER THE WELL YIELD AND THE WATEH LOWEHING IN REGAHD TO 

ELASTIC PHOPEHTIES OF WEAKLY PENETHATING LAYEH 

This paper consjders the problem of axial symmetrical filtration to a \Veil in triple 
stratified medium, \vhich includes the surface stratum, the weakly penetrating layer and 
the well penetrating main fall horizon. -The Io\vering of S1, S

0
• Sz in these strats sat_i.Sfies 

the system of equations (0.1) with initial and boundary conditipns: (0.2), (0.3), (0.4). -

In this paper the approxima-te solution of the problem (O.t)- (0.4) with different 
coeffieents water feerling and filtering penetration !J.i and Tt, i = 1, 2 is obtained. The 
algorithm of restitution for parameters of layer arter \Yell yield and 'vater lO'iYerings 
IS Constru~ted. Usflig the -inethods of this work, the results Of conculation for exa_m,Ple 
baV? been presE-nted. 
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