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METOJ BUBHAYEHHS PO3PAXYHKOBHUX ITEPIOAIB BOAHO-TEIIVIOBOI'O PEKUMY JUJISI
PO3PAXYHKY JPEHAKHUX ITPUCTPOIB

AHoTanis. B cTtarTi HaBeeHO METOJ BH3HA4YEHHS PO3PaXyHKOBHUX MEPiONiB BOJHO-TEIUIOBOTO PEXHUMY B
JOPOXKHIX KOHCTPYKITiSX aBTOMOOUTBHUX IOPIT 3aralbHOTO KOpUCTyBaHHS. [IpencraBneHuii MeTo IpyHTYEThCS
Ha CTaTHUCTUYHHX JAaHWX METEOPOJIOTIYHUX CIIOCTepEeKeHb palioHy OymiBHHIITBA a00 €KCIUTyarTallii He MEHIIe
HDK 3a msTapiuHuil mepion. Lle 103BoNMTH perymoBaTh PEXUM  BOJIOTOHAKONIMYEHHS B JIOPOXKHIX
KOHCTPYKITiSIX Ta OOTPYHTOBAHO BU3HAYUTH T€HEPAITbHI PO3MIPH IPEHAKHIX CHCTEM.

OO0’ €exT HOCIHTIHKEHHS — IIEPi0H BOJHO-TETIJIOBOTO PEKHIMY.

Meta po0OOTH — BH3HAYCHHSI PO3PaxXyHKOBHMX IEPiONiB BOAHO-TEINIOBOTO PEXHMY B JOPOXKHIX KOHCTPYKIIISIX
AaBTOMOOUIFHHX JIOPIT 3arajlbHOTO KOPUCTYBaHHSI.

MeTou ToCTiPKEHHS — aHAII THIHO-PO3PaXyHKOBHIA.

Kua104o0Bi cj10Ba: BOJTHO-TEIUIOBUI PEXIM, OTIaH, 3eMIISTHE ITOJIOTHO, IPEHAYKHA KOHCTPYKITiS.

UDC 627.13

Kvatadze A.
DETERMINING SETTLEMENT PERIOD WATER-THERMAL
REGIME METHOD FOR CALCULATING DRAINAGE DEVICES

Abstract. The article describes method of determining billing periods, the water-thermal regime in road
constructions of public roads. The method is based on statistical data of meteorological observations of an area
of construction or operation of not less than five years. This will allow you to adjust the accumulation of
moisture in road constructions and reasonably determine the General dimensions of drainage systems.

The object of study —periods of water-thermal regime

Purpose - to determine the billing periods fluid and thermal conditions in road construction of public roads.
Research methods — analytically-rated.

Key words: water-thermal conditions, precipitation, roadbed, drainage construction.
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METO/ OIIPEJAEJIEHUS PACYHETHOI'O HEPUOJA BOAHO-TEIIJIOBOI'O PEXKUMA JUIA
PACUYETA JPEHAKHBIX YCTPOMCTB

AHHoTaumMsi. B craThe TNpuBEEH METOJ OIpPENEIEHUS PACUETHBIX IMEPHUOJIOB BOJHO-TEIJIOBOTO PEXHUMA B
JIOPO’KHBIX ~ KOHCTPYKITUSX ~aBTOMOOWJIBHBIX JOpOT OO0mmero mosb3oBaHus. [IpeAcTaBieHHBIH MeTOx
OCHOBBIBACTCS Ha CTATUCTHYECKUX JAHHBIX METEOPOJOTHYECKUX HAONIONEHUN palioHa CTPOUTEIhCTBA WIIH
SKCILTyaTalli HE MEHEE YeM 3a MSITWICTHUN MEepHoJl. DTO MO3BOJUT PETYJIUPOBATH PEKUM BIIATOHAKOIICHUS B
TIOPO’KHBIX KOHCTPYKIIUAX M 000OCHOBAHHO OTIPEICIIUTh TeHEPATLHBIE Pa3MEPhl IPECHAKHBIX CHCTEM.

OOBEeKT UCCIIeIOBaHUS - IEPHOIBI BOIHO-TETLIOBOIO PEKUMA.

Lenp pa®oThl — ompeieNeHne PacYSTHBIX NEPUOIOB BOAHO-TEILIOBOTO PEXUMa B JOPOKHBIX KOHCTPYKITUSX
ABTOMOOMJIBHBIX JIOPOT OOIIIETO MOJb30BaHUS.

MerTo/ibl UCCEA0BAHUA - AaHATTUTUKO-IKCIIEPUMEHTAJIbHBIE.

KuroueBble ¢j10Ba: BOIHO-TEIIIOBOM PEeXUM, OCAIKU, 3eMIITHOE TIOJIOTHO, APEHAXKHAS KOHCTPYKIIHS.
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Beryn

Boma B npenyroumii map JOpPOXXKHBOI KOHCTPYKIIii
MOKE€ HAJXOJUTH BiJ aTrMOC(pepHHX OmalaiB Ta NpHU
BIITUCKaHHI BOJM 13 PO3TAIIOBAHOTO HWXKYE IIapy
IPYHTY IIPH pO3MEP3aHHI JOPOKHBOI KOHCTPYKIII.

CymapHy KUIBKICTh BOJH, IO HAAXOAWUTH JIO
npenyrodoro mapy (Q, Mo/M? MPOi3HOT YaCTHHM)
MOJKHa PO3paxoOBYBaTH TPHOMA CIIOCOOAMHU:

- BUMIPIOBaHHSIM BOJIOT'OCTI Ta MIIJILHOCTI IPYHTIB
3eMJISTHOTO TIOJIOTHA B KiHIIl TPETHOTO MEPiOAY BOJHO-
TEIUIOBOTO PEXKHMY;

- HIBEIIFOBAaHHSIM MOPO3HOTO 3TUMaHHS;

- BPaXxOBYIOUM HAQ/UTUIIOK BiJIbHOI BOJU B IPYHTaX
BEPXHBOI YACTUHU 3EMJISTHOTO TIOJIOTHA.

[lepmi nBa crmocobu mMOTPeOYIOTH BEIHMKI 0OCSTH
[OJBOBUX  BUIIPOOYBaHb  Ta  JAlOTh  3MOTY
po3paxyBaTH CyMapHy KUIBKICTH BOIM , MIO
HaJIXOJUTh B JIPEHYIOUl IIATH TUIBKM B BECHSHUHN
nepiof BOJHO-TEIUIOBOTO PEeXHMY (BiITaBaHHS 1
HAaCUYECHHsI JOPOXKHbOI KOHCTPYKLIi Yy BECHSHUH
nepion) [1,2].

VY 3B’M3Ky 31 3MIHOIO KJIIMaTry IUIaHETH, a caMe
1ABUILEHHS BMICTY aTMocepHOi ~ BOJIOTH,
301JbIIEHHAM 1HTEHCHBHOCTI Ta TPUBAJIOCTI OMA[IiB,
10 BUIAJAIOTh MPOTATOM POKY, BiIOYBaeTbcs 3MiHA
BOJHO-TEIJIOBOTO PEXUMY JTOPOKHbOI KOHCTPYKIII].
[Tpu POEKTYBaHHI1 €JIEMEHTIB TOPOXKHBOT
KOHCTPYKIIii, 30KpeMa JpEeHa)KHUX CHUCTEM, BUHUKAE
HEOOXIHICTh y BU3HAUEHHI pPO3PaXyHKOBHX IEPIOAIB
BOJTHO-TETIOBOTO pexkumy [1].

A came HeoOX1JHO BHU3HAYUTH TPUBAIICTh KOXKHOTO
Mepioly OKpeMO, OCKUIbKM BOHU HE BiAMOBIIAIOTH
KaJleHAApHUM TEepMiHaM: MEpLIOro - OCIHHBOIO
nepiofly  MOYaTKOBOIO  HAKONHMYEHHS  BOJIOTH,
JPYTOTO - 3MMOBOTO MEPi0Ay MEePEPO3NOALTY BOJIOTH 1
HaKOMHWYEeHHA ii B BEpXHIX  IIapax 3eMIISTHOTO
MOJIOTHA, MPOMEP3aHHS IPYHTY, TPEThOTO  —
BECHSIHOTO TeEpioAy BiATaBaHHS 1 HACHYECHHS, 1
YEeTBEpPTOrO - JIITHLOTO. MeTol0 poOOTH € BU3HAUECHHS
PO3paxXyHKOBHX MEPIOJIiB BOJHO-TEIJIOBOIO PEXKUMY
B JIOPOKHIX KOHCTPYKIISIX aBTOMOOUIBHHX JOPIT
3arajlbHOr0 KOPUCTYBAHHS.

BuxigHumu naHuMu Ui po3paxyHKiB € CTaTUCTUYHI
JaHi  METEOpOJIOTIYHUX  CIIOCTEPEeKEHb  PaloOHy
OyIIBHHIITBA 3a TepioJ] BUOpaHOI KIJIBKOCTI POKIB
Npoxis  PO3DAaXyHKIB HPUWMAIOTh, K  MiHIMYyM,
I’ ITUpiYHUi mepion). 30UIBIICHHS KUIBKOCTI POKIB
CIIOCTEPEXKEHHSI ~ IPU3BOAUTH 10  MiJABHILECHHS
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Introduction

Water draining layer in road construction
can come from rain and water from under
pushups located below the soil thawing
during road construction.

The total amount of water supplied to the
draining layer (Q, m*m? carriageway) can
be count by three ways:

- measurement of moisture content
and density of soil subgrade at the end of
the third period water and thermal regime;

- leveling frosty swelling;

- given the excess of free water in
the soil the upper part of the subgrade.

The first two methods require large
amounts of field tests and allow you to
calculate the total amount of water entering
the draining garments only spring water
and heat treatment (thawing and saturation
of road construction in the spring) [1,2].

Due to changes in climate, such as
increasing atmospheric moisture content,
increase the intensity and duration of
rainfall during the year, changes the water
and thermal regime of road construction.
In the design elements of road
construction, including drainage systems,
there is a need to define billing periods
water and thermal regime [1].

And it is necessary to determine the length
of each period separately, since they do not
correspond to calendar dates: first - autumn
period of initial accumulation of moisture,
the second - winter redistribution of
moisture and accumulate it in the upper
layers of the roadbed, soil freezing, the
third - the spring period thawing and
saturation and fourth - summer. The aim is
to determine the billing periods fluid and
thermal conditions in road construction of
public roads.

Initial data for calculation are the statistics
of the construction of meteorological
observations in the period selected number
of years  Npqis (Payments to take at least
five years). Increasing the number of years
of observation increases the accuracy of
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TOYHOCTI BUKOHAHUX pO3paxyHKiB. Po3paxyHok 3a
HIDKYCHABEJJCHUM METO/IOM CIIiI BHKOHYBAaTH JUIS
KOKHOT'O BU3HAYEHOI'O POKY OKPEMO.

Jlyis po3paxyHKiB HEOOXITHO MAaTH CTaTUCTHUYHI JIaHi

METEOPOJIOTIYHUX CIIOCTEPEIKEHb po TaKi
METEOPOJIOTIYHI BEIIMYUHHU:
- CepeaHbOJIOOOBI  TeMmmepaTrypu IOBITPS

MPOTSATOM POKY;

- CEpeIHbOMICSIYHI TEeMIEeparypu IOBITPS
MPOTSATOM POKY;

- CepeaHbOA000BI TEMIIEpaTypu Ha MOBEPXHI
IPYHTY MIPOTSATOM POKY;

- KUIBKICTh ONAJIiB,

- IHTEHCHUBHICTE OIA/iB;

- TPUBAJIICTh ONAJIIB;

- 1einuT HaCHYECHHS TOBITPSL.

Bu3HayeHHs] TPUBAJOCTI PO3PaXyHKOBHX
nepioaiB Ta pexKUMy BiITABAHHA IPYHTY
OxpeMi Mexi TIEBHHX TMEpIOJiB BH3HAYAIOTHCS
TEeMIepaTypHUM peXUMOM. /[l BHM3HA4YeHHA Jar
HACTaHHS  BIAMOBIMHUX  TeMIepaTyp CIig  3a
METEOPOJIOTIYHUMH JaHUMHU IPO CEPEAHBOMICIYHI
Temmeparypu mnoOyayBath Tpadik  Xomy —IHX
TeMIepaTyp MpOTSArOM pO3PaxyHKOBOTO poky. I3
rpadika ciiji OTpUMaTH AaTH NEepexoay TemMrepaTypu
yepe3z 0 °C BecHoro, yepe3 +10 °C ta minyc 5 °C
BOCEHH.

[Toyatoxk mepmIoro po3paxyHKOBOTO  OCIHHBOTO
nepiony BU3HAYAETHCS aTaMu epexoy
temneparypu uepe3 +10 °C (T,,), 3aKiHUeHHS — IpU
nepexoni Temmneparypu uepe3d minyc 5 °C (T,,) —
MOYaTOK 3aMep3aHHs IPYHTY. TpHBasiCTh MEPIIOTo
nepiogy T, (mo0a) BU3HAUYAE€ThCS KUIBKICTIO ai0 3a
KalleHaapeM MDK po3paxoBaHumu gatamu (T, =
Tso — Tho)- IloUaTok TpPEeTHOrO BECHSHOTO MEPIOAY
(T,z) BU3HAYAETHCS JATOI MEPEXONy TEMIIEpaTypu
gyepe3 0 C BecHorw [1]. JlaTy 3akiHYeHHS BECHSIHOTO
nepiony (T,;) BHU3HAUAIOTH MICIAS  PO3pPaxXyHKIB
PEeKUMY PO3TaBaHHS IPYHTY.

Ha nopansiromy erani HOCHIiJOBHO JUIsl KOXKHOTO JTHS,
MOYMHAIOYM 3 JaTh TOYaTKy BECHSIHOTO Tepiomy
(Tyz), BUKOPHCTOBYIOUM  METEOPOJIOTIUHI  JaHi
PO3paxyHKOBOI'O POKY, BH3HAUalOTh TOBIIMHY IIapy
rpyHTy [3], B siIKOMy po3Tae g 3a OmHy 100y B
aKTUBHIN 30H1 3€MISHOIO ITOJIOTHA, M:

81

the calculations. Payment for the following
methods should be performed for each
specified year alone.

For the calculations necessary to have
statistics  of  such  meteorological
observations meteorological values:

- average daily temperature during
the year;

- the average temperature during
the year;

- average temperature in the ground
during the year;

- number of rainfall,

- the intensity of precipitation;

- duration of rainfall;

- lack of air saturation.

Determining the length of the
settlement period and mode of thawing
soil
Certain limits the periods determined by
the temperature regime. To determine the
appropriate  dates onset temperature
follows the meteorological data on average
monthly temperature plot the course of
these temperatures for given year. From
the graph should be obtained through the
date of transition temperature of 0 °© C
spring through +10 ° C and -5 ° C in
autumn.

The beginning of the first settlement dates
fall period is determined by the transition
temperature +10 ° C (T,,), end - through
the transition temperature of -5 ° C (T,,)
early freezing of the soil. The duration of
the first period T, (day) is determined by
the number of days between the calculated
calendar dates (T,=T,, —Ty). The
beginning of the third spring period (T,;)
is determined by the date of transition
temperature of 0 °C in spring [1]. The date
of completion of the spring season (T,;)
define the calculation mode after thawing
soil.

In the subsequent stage sequentially for
each day starting from the beginning of the
spring season(T,;), using meteorological
data was calculated, determine the
thickness of the soil layer [3], which thaws
the ice one day in the core of the roadbed, m:
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h. = 4,86:1-24- tg—t
! 8- Waec'p

Ry +Ry -4, 1)

+0,25:- Rp+Ry?2:-42-05-

1e A — KoediIleHT TEIUIONPORBITHOCTI TAJIOTO TPYHTY,
Br/(m -K) [3];

tz — TemnepaTypa TOBITpS,
npopoyTrBopenns, °C [3];

0 — TpHUXOBaHA TEIUIOTA JIbOJOYTBOPCHHS, sKa
nopisHioe 334 kJx/kr;

Weee — pO3paxyHKOBa BECHSHA BOJIOTICTh IPYHTY
3EMJISSHOT'O TOJIOTHA, B JIOJISAX OJMHHUIIL,

p — WIBHICTD TPYHTY, Kr/M;

R;; — BenmnumHa, sika 3aJ€KUTh BiJI MIBUIKOCTI BITPY,
K-m% /Bt [3];

Ro — TeroBuii omip IOPOXXHBOTO OIATY, K'MZ'/BT,
PO3paxoByOTh 3a hopmysioro (2).

°C; ty — Ttemmeparypa

h o hy L
}\1+}L2+ +}\n’ (2)

R, =

ne hq, hy, h, — TOBIIMHU LIapPiB JOPOKHBOTO OJIATY,
M;
A, Ay, A, — KoedimieHTH TEIUIONPOBIIHOCTI
BimmoBiAHMX  mapiB, Bt/(Mm XK) (Bu3HauawTh
eKCIIePUMEHTaJIbHO, a 3a BIJACYTHOCTI HEOOXiJIHOTO
oOnaHaHHs — MpuiiMaroTh 3a Tadmurero ['.1 [4]).

OTpumaHi pe3ynbTaTd MOCTIZIOBHO CyMYyIOTh  h;.
Po3paxynku 3a ¢gopmynorw (1) BUKOHYIOTH JO THUX
1ip, HIOKU BUKOHYEThCS yMOBa:

hi < ana (3)
e Zyp rMMOMHAa MpOMEp3aHHs IPYHTY, M,

PO3paxoByIOTh 3a (HopMyIIok0 4 JUIsl pO3paxyHKOBOTO
POKY CIIOCTEPEKEHb.

4,86:AyT Rn+R,

Zyp = m'tn—t"‘}‘ ty — t; TR x 100 (4)
ne Ay — KoedimieHT TEeIUIOMPOBIIHOCTI MEp3J0Tro
rpyHry, Bt/(m -K);

T — nepiof MIPOMEP3aHH, TOJIMH

(Te x, w0 i T, BUpakeHe B rOJIMHAX);

0 — IpUXOBaHa TEIJIOTa JIbOJOYTBOPEHHS, JOPIBHIOE
334 xJIx/kr;

W — BonoricTe IpyHTY, J0J11 OUHUILI,

p — UIUTBHICTB TPYHTY, Kr/m>;

to, tr BIJIIOBITHO, TeMIlepaTypa TOBITPA,
IPYHTY (32 JAHUMH METEOPOJIOTIYHHUX CIIOCTEPEKECHB )

82

h. = 4,86:1-24- tg—t
! &-Waec'p

05 Rp+Ry -4, 1)

+0,25- Rp+ Ry 2-22 =

where L — thermal conductivity of the soil
thawed, W / (m - K) [3];
tp — air temperature, °C; t;; — ice formation
temperature, °C [3];
o — latent heat of ice formation, which is
334 xJIx/kr;
W,.. — estimated spring soil moisture
roadbed, the fate of the unit;
p — density of soil, kg/m3;
R — the value of which depends on wind
speed, K'-m2-/W [3];

Ro - thermal resistance of pavement,
K-m2- /BT, calculated by the formula (2).

—h b, I
Ro=3t+32+ 4 38 (2)

where h,, h,, h, — thickness of pavement
layers, m;

A, Ay, A, — thermal conductivity of the
respective layers, W/(m xK) (determined
experimentally, in the absence of the
necessary equipment - taken from Table
D.1[4])

The results consistently mourn h;.
Calculations by the formula (1) to serve
until the following condition:

hi < ana (3)

where z,,— depth of soil freezing, m,
calculated by the formula 4 for the current
year observations.

4,86 AT

Ry+R,
Zip = gt tatat fh— T X 100 (4)

where A, — frozen soil thermal
conductivity, W/(m -K);

T — period of freezing hours
(the same as the T, expressed in hours);

6 — latent heat of ice formation 334 kJ/kg;

W — soil moisture, the fate of the unit;

p — density of soil, kg / m?;

t,, t. t, — respectively, temperature, soil
(according to meteorological observations)
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Ta JIboi0yTBOpeHHs, °C

3a gmaTy 3aKkiHYeHHS  TPEThOro  (BECHSHOIO)
po3paxynkoBoro nepioay (T,;) mpuiiMalOTh OCTaHHIO
1aty, 1Jis IKO1 BUKOHYBAJIUCh

po3paxyHkH 3a Gopmyrnor 6.1. TpuBamicTe TpeThHOTO
nepiony T, (moba) BH3HAuYAIOTH 3a KaJeHIapeM
KUTBKICTIO 110 MDK  pO3paxOBaHUMH  JaTaMu
3aKiHUEHHsS Ta TMOYaTKy BecHsHoro mepioxy (T, =
Tse — THB)'

TpuBanicTe 4eTBepTOro (JIITHHOTO) PO3PaXYHKOBOTO
Mepiogy BU3HAYAIOTHh 32 KaJICHIAPEM KUIBKICTIO 10
MK pPO3paxOBaHMMHM JaTaMH 3aKiHYEHHS BECHSHOTO
ta noyatky ocinuporo nepioay (T, = Ty, — Tap).

B Tabn. 1 mpencraBiieHi TpUBaJIOCTI PO3PaXyHKOBHX
nepiofiB, wmo Oyld BHU3HAYEHI Ha  OCHOBI
CTaTUCTHYHHX JTaHUX METEOPOJIOTIHHUX
cnocrepexkenb y KuiBcpkiit obmacti 3 2011 mo 2015
POKH.

and ice formation, °C.

By the date of completion of the third
(spring) settlement period (T,;) take the
last date for which payments were made as
follows: 6.1. Duration third period T,
(days) determined by the number of
calendar days between the calculated
expiration dates and early spring period
(TB = Ty — THB)'

Duration fourth (summer) billing period is
determined by the number of calendar days
between the calculated expiration dates of
the spring and early autumn period
(TJI = Tpo — T3B)'

In the table. 1 shows the length of billing
periods that have been identified based on
statistical ~data of  meteorological
observations in the Kiev region from 2011
to 2015 years.

Table 1 — Start dates during the change of
humidity

Tabmmuss 1 — Jlatu mnovatky mepiofiB 3MiHU
BOJIOT'OCTI
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24.02.2015 02.11.2015 31.01.2016 23 08. 3.2015
1.03.2014 23.10.2014 13.01.2015 42 14.03.2014
13.03.2013 27  0.2013 09.02.2014 20 14.04. 013
20.03.2012 25.10.2012 11.01.2013 | 61 04.04.2012
14.03.2011 27102011 | 01.0 2012 | 48 08.04.2011
BucHoBkH

3MiHa TEMIIEPATypPHOTO PEXHUMY CYTTEBO BIUIMBAE Ha
MpOIeCH Mirpamii BOJIOTH Ta BOJOTOHAKOMHMYEHHS B
TPYHTI  3€MJITHOTO  TIOJIOTHA, 1  BIJTOBIJIHO,
O00OYMOBIIIO€ TPHUBAJICTh TEPMIHIB BOJHO-TEIJIOBOTO
PEXUMY TOPOXKHIX KOHCTPYKIIiH. 3TiTHO MPOBEAECHUX
po3paxyHKiB (Tab:1.1) 3a ocTaHHi I’ SITh POKIB CePEIHS
TPUBAIICTh: OCIHHBOTO TMEpioAy cKiIagae 3 Micsili,
3UMOBOrO0 — 10 1,5 micsig, BecHsHoro — mosaz 0,5
MICSIIIS, JTITHROTO — 7 MicsAIiB. B 3B’s3Ky 3 CyTT€BUMU
3MiHaMH TEPMiHIB PO3PaXyHKOBUX INEpioJliB BOJHO-
TEIUIOBOIO PEXHUMY, IPU BHU3HAYCHHI T'€HEPATbHHUX
PO3MIpiB IpEeHAXHUX KOHCTPYKIIN CIIiJ] BpaXOBYBaTH
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31.01.2016 3 08.03.2015

N

24.02.2015 | 02.11.2015

01.03.2014 | 23.10.2014 | 13.01.2015 42 14.03.2014

13.03.2013 | 27.10.2013 | 09.02.2014 20 14.04.2013

20.03.2012 | 25.10.2012 | 11.01.2013 61 04.04.2012

14.03.2011 | 27.10.2011 | 01.02.2012 48 08.04.2011

Conclutions

Changes in temperature significantly
affects the processes of migration of
moisture and accumulation of moisture
in the soil subgrade, and accordingly,
determines the duration of time water-
thermal regime of road constructions.
According to the calculations (table.1) over
the past five years, the average duration of
the autumn period is 3 months, winter — up
to 1.5 months in spring and more than 0.5
months, years — 7 months. Due to
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MUTOMHUH HAJUIMIIOK BOAM BiJ 31MB, 3JIMBOBUX Ta
OOJIO)KHMX JIONIIB, SKI XapaKTepU3YIOThCSA CBOEIO
MiJBUIICHOI0 1HTCHCHBHICTIO B JIITHIA Tepioja, Ha
BIIMIHY BiJl ICHYIOUMX HOPMATHBHUX PEKOMEHMIAIi
o0 MiA00py MapaMeTpiB JAPEH B 3aJIEKHOCTI BiJ
BECHSIHOI'O BOJIOTOHAKOITMYEHHS.

Jlitepatypa
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HarmionansHuii  yHiBepCUTET

significant changes in terms of billing
periods fluid and thermal conditions when
determining the size of the general
drainage structures should take into
account the specific excess water from
heavy rains and torrential rains and siege
characterized by its high intensity in the
summer, unlike existing regulatory
recommendations for drains selection
options depending on spring accumulation

of moisture.
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