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MATHEMATICAL MODELING OF FLOW THROUGH 
TRENCHES AND WATER RESERVOIRS
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The fi ltration from the pits, which are fenced rabbets of Zhukovsky through a soil layer consider. At the bot-
tom of the soil is highly permeable pressure aquifer with nonpermeable site. Mixed multiparametric boundary value 
problem of the theory of analytic functions is formulated to study the infi ltration of the free surface. The problem is 
solved using the Polubarinova-Cochina’s method. The limiting cases are considered. They associated with the lack 
of one of the factors which characterize the simulated process.
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 ( ) AA  2l, -
S, T

E E, ,
H0 ( . 1). 

D D,  2L. -
ABCDEGR.

, ARG -
,

RG , M , GE,
 (0 <  < 1), -

 = const. 
GE , , RG , S – d.

, -
, -

. vR  ( . 5), 
H .

-
 =  + i  (  — ;  — )

z = x + iy :

 (1)

Q — . -
z, z

 = / T, z = z /T.
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2. . w,
 (1). ,

, N1 N2
AB DE,  [8] 

,  [6; 11, . 130–138] ( . 2). ,
 [6; 11], -
 — B; , .

- , -
-

 [1–4]. 

 (0 < Re  < 1/2, 0 < Im  < 0,5 , (k) = K /K, K = K(k ), , K(k) — 
k [27,28] E = 0, G = 0,5, C = 0,5(1 + i ), 

D = 0,5i )

             
 (2)

 (2) 
[1–4] , w = d /dz = /Z  [6; 11], 

:

  (3)

         (4)
 sn(u, k) —  ( ) k; 0( ), 1( ) 2( ) — -

- q = exp(– ), k; N > 0 — -
; A = sn(2Ka, k ), B = sn(2Kb, k ), a b — -

A B .  (3) , ,
 (4), :
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       0 <  < r <  < m < a < b < 0,5 ; 0 <  < 0,5 , (5)

M
R, N1 N2; m r — M R .

,  (3)  (1), -
d /d dz/d ,

.
 (3) -

.
-

:

     (6)

               (7)

EG:

             0 u  0,5. (8)

d, L Q:

         (9)

 (6)–(9)  —  (3) 
.

3. . -
 (3), (6)–(9) : a, b, r A, B, R

, , , ,  (4) 
 (5), k (0 < k < 1) N.
S, l, L, H T  (6), -

:

         (10)

, -
,  (1). -

d Q  (7) , ,
 (8) EG.
. 1 ,  = 0,6, T = 7, S = 3, H0 = 3, L = 15, 

H = 7, l = 10 ( ). . 1  2 ( -
, ) -

, T, S, H0, L, H l d ( -
d , ) Q.
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 1
d Q T d Q S d Q H0 d Q

0,5 2,651 0,182 6,5 1,349 0,234 2,0 1,726 0,635 2,0 3,155 0,038

0,6 1,804 0,394 7,0 1,804 0,394 2,5 1,745 0563 4,0 0,441 0,769

0,7 0,586 0,457 7,5 2,299 0,457 3,5 1,844 0255 5,0 –0,93 1,159

0,8 –1,195 0,094 8,0 2,745 0,627 4,0 1,873 0,129 6,0 –2,35 1,815

 2
L d Q H d Q l d Q

14 2,555 0,086 4,0 0,650 1,815 10,0 1,804 0,394

16 1116 0,599 5,0 1,070 1,159 10,3 2,018 0,320

17 0,413 0,888 6,0 1,441 0,769 10,6 2,229 0,253

18 –0,256 1,084 8,0 2,155 0,038 11,0 2,478 0,230

.

d Q T l, S H
S H L H0 — .

,
, ,

d, G
- . , . 1  2 , S, H0

l  1,6, 2,0, 2,0  1,1 d  2,2, 1,1, 1,3  1,6 -
. d : . 2 

, L  28 % d  10 .
 = 0,8, H0 = 5  6 L = 18, ,

H0 L, , d
. h(d) = (S – d)/S, h(S) = 0, -

, -
, H0 L h(–1,1945) = 1,3981, h(–0,9297) = 1,3099, h(–2,3500) = 1,7833 

h(–0,2560) = 1,0853 , h G
- .
d T, H0, L H .

, Q
: . 2 , L  1,28 

 12 . ,
.

,
,

. . 2 , H  2 -
Q  48 ,

4. . 1 .   H 0  =  0 .  -
, H0 = 0. 

 (3), (6)–(9)  = * = 0. EG -
w, ,  ( . 2), 

,
 |w – 0,5i(1 + )| < 0,5(1 – ). z  = * -
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E, F,
.

2 . l  =  . , -
. z  = z + l, A , -

, l
b b* = 0,5 . l = b = b*, B = 1. 

z B C ,
.  (3), (6)–(9) b = b* , -

 [6; 11].
3 .  L  =  0 .  -

, .
C D w ,

EG ,
 ( . 3). z D, C,

,  0 < Re  < 0,5, 0 < Im  < ,
 =K /K = , K = 0,5 .

 (3), (6)–(9), -
k = 0 , ,

- :

      

 (11)

, , m , r , c  (0 < m  < r  < a  < b  < c  < 0,5 ) — 
M, R, C .  [12, . 1032–1040], 

.

. 3

4 .   =  0 .  L = 0 -
. m r ,  (11), , ,

 = 0,  (11) m  = 0, 
G E M .
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, , . .
[7], .

5. .
.  (1) ,

vR, 0 < vR < AB DE
. w ,

, L = 0, , ,
MR  ( . 3). 

.
 (3) Y1,2( ) -

:

           
 (12)

 (3), 
(12)  = *.

, vR < 
,

vR = . , , , ,
T l S H — 

. Q - , -
.

. 4 , = 0,5, T = 6, S = 3, L = 16,2, H = 3, 
l = 15.

, -
d = S , , h(d) = h(S) = 0. ,

G - R ; -
w ( . 3) ,

: vR = , 0 <  < 1.
 = 0,5 + i , -

 = 1/  = K/K ,
 (5) 

        0 < b  < a  < r  < 0,5, (13)

b , a , r  — B, A, R .

. 4
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,  (0 <  < 1) 
d = S r  — 

r*, G R: r  = r* = 0,5. -
r  < r*  — d > S,

.
, -

, -
, T =  (k  = 0, k = 1), L = 0 (b  = b* = 0)  = 0 (m  = 0), 

. .  [5]. -
 (3), (12), K = , K  = /2, k  = 0, k = 1, b  = 0, q  = 0 ,

, - ,
q  = 0, .
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