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ABSTRACT
Nowadays, due to several positive indicators of the underground water, it is useful, safe and recommended using in
the water supply system. Water wells and their efficient operation ensure the reliability and stability of the entire water
supply system. When using alone or group wells, their operation has some individual or groups causes, which has different
calculations, and the justification of this order is a very important factor. The following article is devoted to the specific
calculation of the group wells and their interaction indicators.
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AHHOTALMUS
B Hacrosmiee Bpems, Onaronapst psay MOJOKUTENbHBIX ITOKa3aTelNel MOoI3eMHBIX BOJ, OHU MOJIE3HBI, 0€30MacHbl U
PEKOMEHIOBaHBI K UCIIOJIb30BAHHIO B CHCTEME BOJOCHA0KeHUs. Bomo3abopHbIe CKBaKMHBL U UX 3(PEKTUBHAS IKCILTY-
aranus o0ecreunBaroT Ha/Ie)KHOCTh U CTa0MIIBHOCTh BCEH CHCTEMBI BOJIOCHAOXKEHHMS. [Ipy HCIONB30BaHUM OJTMHOYHBIX
WJIN TPYHIIOBBIX KOJIOJNEB UX paboTa NMeET KaKhe-TO MHANBHIYaAJIbHbIC WM TPYIIIOBBIC IPHYNHBI, YTO UMEET pa3HbIE
pacdeTsl, 1 OOOCHOBAHHE TAKOTO TOPS/KA SIBISETCS O4EHb BaXXHBIM (pakTopom. Cremyromasi CTaThsl MOCBAIIEHA KOH-
KpPETHOMY pacueTy IpYIIIOBBIX CKBAKUH U MTOKa3aTeIeH UX B3aNMOICHCTBHS.

Keywords: ground water, water well, well capacity, filters, water table, drawdown, depression line, well influence radius.
KroueBrle ciioBa: TIOA3€MHBIC BOAbI, Boz[o3a60pHa;1 CKBa>XMHa, MOINHOCTh CKBa>XWHBbI, (bI/IJ'II)TpI)I, YPOBCHL I'PYHTOBBIX
BOJ, ACTIpEeCCUs, ACIPECCUOHHA JIMHUS, pallyC BJIUAHUA CKBAKUHBI.

Method of research, analysis and study of the
problem. Well flow rate and its radius of influence. It
is known that ground water depends on the depth of their
occurrence, the source of saturation and the type of
structure that takes water from them to the consumer,
and it is recommended to use them in the water supply
system due to a number of positive indicators. One of
the main factors in this case is the type of well and its
flow rate. The flow rate of a well is its water yield, and
this indicator varies depending on the filtration of the
aquifer, its throughput and the characteristics of the water
entering the well, that is, on how far the well can draw
water. These indicators are the main factors in ensuring
well performance and affect its reliable and continuous
operation during well operation. Groundwater wells and
their efficient operation ensure the reliability and sus-
tainability of the entire water supply system. When using
wells, their operation individually or in groups causes
different calculations, and the rationale for this order is
a very important factor. Below we will focus on individ-
ual wells, the order of their operation, such indicators as
flow rate and hydraulic calculation.

The main purpose of the hydraulic calculation of
wells is:

+ determination of debit and analysis of factors in-
fluencing its change;

« to determine the decrease in the static water level
in the well during its operation;

« calculation of the distance between wells operat-
ing in the same reservoir, and their interaction;

« consists in assessing the impact of the well on the
environment or the natural environment on the well.

We know that when water is pumped out of the
ground, the static level of water in the well changes, as
a result of which there is a change in the flow rate of

water entering the well and the indicators of its flow path.
First, let's dwell on a limited decrease in the static water
level in the well - Sch. The water flow Q, determined at
the request of the consumer, i.e., specified in the project
assignment, is determined as the water flow required by
the consumer - Q.. Why is there a limitation in the S
indicator? Because it is not allowed to fall below the level
of the pump, and through this limitation the throughput
and stability of the well is estimated. In the calculations,
the initial values of Sc¢n are found according to the fol-
lowing expressions:

a) Dropdown of water level for wells operating in a
free-flowing aquifers,

Ss ~(05..0,7)h—hy, —Ah,,m (@)

b) Dropdown for wells in the pressure-bearing ag-
uifers,

S *—(03..05)m+H —H —AH;,m (2

Where: h and H are the natural height and pressure
of water in the non-pressured and pressured layers, m;

h, and Hy - distance from the dynamic water table to
the lowest point of the pump, m;

A hsand A Hs - pressure loss of water flow from the
reservoir, its value is determined depending on the re-
sistance of rocks around the filter and the well to the water
flow. m —a thickness of the pressured water layer, m;

The calculation of artesian and other vertical wells
operating separately can be carried out using the follow-
ing calculation images (Fig. 1). On the diagram you can
see the geometric and hydraulic dimensions of some of
the above indicators.
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Figure 1. Scheme for calculation of vertical wells

The well flow rate is determined depending on the
main parameters of the aquifer and the details of the
well. Wells may be completed or incomplete, depending
on the level of drilling. The thickness of the aquifer can
be large or small, it can be confined or unconfined, and
the movement of groundwater in the aquifer can be sta-
ble or unstable. The above indicators are important in
determining the throughput of wells, and they must be
taken into account. Now we will analyze special cases
in determining the well flow rate [1,5,6].

The water supply of a completed well operating in a
reservoir with stable water movement, or their flow rate
is determined by the Dupuy expression:

a) for wells operating in a free-flowing aquifers,

273-k-m-s 3
_ m :
Q= ' Kut. (3):

lg—
r

b) for wells in the pressure-bearing aquifers,

- 1,36-k-s(2h, - S)

Q R (4);
lg—
r
where hs - is the natural water height in the free-flowing
layer, m;
k - is the permeability coefficient of the aquifer,
m/day;

m - is the thickness of the aquifer, m;

s - reduction of the static water level in the well, m;
r - well radius, m;

R - well impact or radius of influence, m;

R=10-S-k ,m. ®);

Depending on the properties of the rocks that make
up the aquifer, in the calculations it is possible to deter-
mine the radius of influence of wells according to [2]. It
can be seen from formula (5) that this index of wells, i.e.
radius of influence depends on what factors. Now let's
focus on the analysis of how this indicator changes when
the wells are operated as a group well and how to control
it.

After determining the flow rate of one well, we de-
termine the number of wells necessary to meet the water
demand/need of the consumer:

n; =&, (6)

- Q

where Qr - is the water consumption required by the con-
sumer, m3/day.

The total number of wells is equal to the sum of op-
erating and reserve wells.

N=n+n, 7

where n; - working wells;

n; - reserve wells.

The required number of reserve wells is determined
depending on the number of active wells, as well as the
level of performance and reliability corresponding to the
category of water consumer. Obviously, the total num-
ber of wells has increased. The way they are located is
very important, the distance between them can lead to a
change in well flow rates. It also depends on the layer of
water in which they operate.
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Figure 2. Scheme of wells in an annular array in a pressured (a) and non-pressured (b) reservoir

Considering that wells are considered to be working
for one aquifer, when placing them, it is necessary to pay
attention to the radius of influence - R. If these are inter-
acting wells, then calculations are carried out using spe-
cial expressions from [3,5,8]. Today, a group of wells is
used to meet consuming water demand with groundwa-
ter. Water wells and their efficient operation ensure the
reliability and sustainability of the entire water supply
system. When calculating water intake structures con-
sisting of a large number of wells, groups of wells inter-
acting to each other, a method called generalized sys-
tems is often used. To begin with, let's talk about the ra-
dius of influence of the well and on what factors it de-
pends.

Justification of the order of operation
of a group of wells and their location

If a large number of wells are combined into one
enlarged water intake facility, for example, vertical
drainage wells, galleries or drinking water supply wells we
call it a operating group water wells. Their calculation
and parameters are different. At the same time, the in-
fluence of wells located close to each other is assessed
not only at points remote from water supply facilities,
but also at the exact locations of wells. Here they are also
generalized, and this provision is the basis for calling
water bodies generalized systems [4,5,9]. It should be
taken into account that the decrease in the level of
groundwater, which occurs under the influence of gen-
eralized systems consisting of the group of wells, de-
pends on the decrease in the level inside the wells.
Therefore, inasingle well, the decrease is relatively smaller
than in a group of wells, since in the case of a group of

wells, the most deformed sections of the drawdown wa-
ter level near each well are excluded. But according to
the method of filtration resistance, it is possible to sepa-
rately determine the additional drop in the water level in
the wells. Then the total decrease in S is represented by
the following sum:

S=S,+AS, (®)

in this case, S,-is a decrease in the water level that
occurs under the action of a generalized system;

AS, - additional level dropdown in the well.

Accordingly, the completely dimensionless re-
sistance is expressed as:

K=k, +AKk,, 9)

where K, - is a value that characterizes the external re-
sistance, which depends on the territorial dimensions of
the wells connected to each other, the conditions at the
boundaries of the wet layer, the permeability coefficient
and the continuity of the well medium;

A K ¢ - additional resistance (internal resistance),
determined depending on the distribution of wells inside
the g-system.

Below are solutions for generalized well systems with
finite and unlimited sizes, infinite zebra stripes, circular
and rectilinear (gallery) representations of bounded areas.
First, general expressions are given for determining So
and o, and then for all systems of dependencies, on the
basis of which it is possible to calculate the additional
decrease in the well ASq and, accordingly, the additional
resistance 4 K q .
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Conclusion and recommendations:

o The well flow rate is determined depending on
the main indicators of the aquifer and the details of the
well and may be completed or incomplete according to
the degree of drilling. The results obtained are greatly
influenced by pressure and non-confinement aquifers
and groundwater in them, stable and unstable movement
of water in the aquifer;

e When determining the well yield, the reservoir
and groundwater yields are important and must be taken
into account depending on the location.

o When using wells, their operation individually or
in groups causes different calculations, and the rationale

¢ |t should be taken into account that the decrease
in the level of groundwater, which occurs under the in-
fluence of generalized systems consisting of a group of
wells, depends on the decrease in the level inside the
wells.

Research on a group of wells and their joint work,
as well as on improving their efficiency, “Water supply,
waste water and water resources protection” Department
of Samarkand State Architectural and Civil Engineering
university and at the UZWATER National Centre.
Researches in this field are going on.

for this order is a very important factor.
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