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AHHOTALMUA

BeedeHue. [TodmorneHue nod3eMHbIMU 800aMu 3acmpOeHHbIX U 3acmpausaeMbix meppumopuli 20p0008 s6/1s-
emcsi Hebria2onpusimHbIM IPOUECCOM 8 Hauleli cmpaHe U 80 8ceM Mupe. YposeHb nod3eMHbix 800 (YI1B) noabiwa-
emcs Kk nogepxHocmu 3emnu. lNocrnedcmeusi nosbiweHusi YIB onacHbl 05151 Yerogeka u okpyxarowieli cpedbl. [pe-
HuposaHue 20podcKux meppumopudl npueodum K rnoHuxeHuro YI1B. [JpeHaxHble cucmeMbl S81910mcesi akmugHoul
3awumol om nodmorneHusi no03emMHbiMU 8odamu. Krumam oka3bieaem erusiHue Ha npoyecchl MoOMmMOrieHus u
OpeHuUposaHusi 8 20p0OCKOM cmpoumesiscmee. Mo erusiHue 00 CUX rMop Maso y4Yumbieaemcsi 8 0elicmayrouux
cmpoumersibHbIX HOpMamueax U pacdemHbix Memodukax 0715 npoeKkmuposuuKko8, cmpoumesel u pabomHUKO8
cnyx6 akcrnyamayuu 20podcko20 xo3silicmea. Hakonunocb MHO20 Mamepuaros, Komopble mpebyrom Hay4HO20
onybnukosaHus ecriedcmeue ux akmyarnsHocmu o OanbHeluweMy cogepuieHcmeosaHuto 60pb6bbi ¢ M0OMonneHu-
eM 1od3eMHbIMU 800aMu meppumopuli 20p0008 U HaceneHHbIX MyHKMOo8 C y4emom Krnumama. ExezodHo 8o ecem
mupe Habmodaromes cumyayuu He3ghheKkmueHoOU 3KCMeHCUBHOU 3auyumabi 0m noOMOIIeHUs Mpu €20 8He3arnHoM
HacmynneHuu. HeobxoOumo ycuneHue ponu Hay4Hbix no0xo0o8 8 peweHuu 8bibopa Hadnexawyux meponpusmudi
3awumsl om nodmornneHusi. Hemanyro nenmy 8 amom HarpasieHuU MoXem 8Hecmu y4yem uUsiHUsS KnumMama Ha
npouyecckl modmorieHusi u OpeHuUposaHusi 8 20pOOCKOM CIMpPoUMesnscmee.

MemoOdbl u mamepuansi. [opodckasi mexHo2eHHasi cpeda obumaHusi CyuwecmeeHHO omaudaemcsi om npupoo-
Holi cpedbl do 3acmpoliku bonbwe sceao npu nodmornneHuu U dpeHuUposaHuu meppumopud, 30aHull u coopy-
JxeHud. lMoamomy meopusi ¢hunbmpayuu 8 20po0OCKOM cmpoumernbcmee Hyxoaemcs 8 CO8epUEeHCM8o8aHUU
Memodoro2uu fMpoeHo3a, pacdema u MooenuposaHusi MoOMOrnIeHUs1 U OpeHUpo8aHUsi, 0COBEHHO C y4emom Kiiu-
Mama eopo008, 4Ymo okKa rnoymu He npuHUMaemcsi 80 8HUMaHue rpu paspabomke sauumHbix Meponpusmud. B
Hacmoswel pabome npedcmaesnieHbl Ho8ble udeu U UX peanu3ayus rno 3aserneHHol meme uccredogaHus. Imo
OMKpbiBaem HOBOe HaripaernieHue Hay4YHol Memo0osioauu, ces3aHHOU ¢ 3awumol om rnoo0mornseHusi 8 20p0OCKOM
cmpoumersbcmeae ¢ y4emom Knumama. [JaHHble udeu He803MOXHO peasiu308ams 8 00HOU cmambe, mak Kak mema
secbma obwupHas. lNoamomy & OanbHelwem rpedrnonasaemcs 8bix00 Opyaux Hay4YHbIX nybrnukayul Mno HameyeH-
HoU memamuke, 3arniaHupoB8aHHbIX KaK HarpaeseHue nepcrekmueHbIX U akmyarbHbIX Hay4YHbIX uccredosaHul.
O6cyxdeHue. B xo0e rnposedeHHO20 uccnedosaHusi bbiu pacCMOMPEHb! XapakmepucmuKu KnumMama 2opooa,
Komopble Mo2ym e/usimb Ha npoyecchl Mo0mornieHusi U OpeHuUposaHusi Mod3eMHbIX 800 Ha 3acmpausaemMbiX U
3acmpoeHHbIX meppumopusix. Bozdelicmeue conHya eecbMma cyujecmeeHHO. COMHeYHbIe 1y4u, npoxodsi Yepes
ammocgepy, okasbigarom 6rUSHUE Ha PexxuM nod3eMHbix 800. [Jonsi cornHeyHoU 3Hepauu Ha HECKOJSIbKO Mopsio-
KO8 rpesbilaem efusHuUe memrnepamypHo2o epadueHma, rnocmynaruweao u3 anybuHbl Hedp 3eMnu K 3eMHOU
rnosepxHocmu. Bosdelicmeue conHeyHbix nyqel sbipaxaemcsi 8 aude conHeqyHoU paduayuu. [pu amom enusHue
oka3sblgaem anbbedo obnyyaembix nosepxHocmed. [opodckass 3acmpolika co3daem CyujecmeeHHoe 3ameHeHue
108epxXHOCMU 2pyHma ¢ rocnedyowuM yMeHbWeHUEeM UCMapeHUs U yeernudyeHueM UHgunbmpayuu enazu K rnoo-
3eMHbIM 800aM. Bemposol pexum 3acmpoliku MeHsgemcs. 9mo y4meHo 8 npedcmaesneHHoU Memodoioauu cma-
mbu, daHbl HeObX00UMbIe 3a8UCUMOCMU U MPUMEPLI pacyéma yMeHbUWEeHUS ucrnapsemMocmu 800kl U3 2pyHIMos
OCHOBaHul 30aHuli U coopy»xeHul. PaccmompeHbl HO8ble 3KCrepuMeHmarsibHble U3MePeHUsi Mo meme uccriedosa-
HUSI, @ makKXxe opuauHaribHble npubopskl u cpedcmeaea U3MepeHUsi asmopa.

3aknrovyeHue. Takum obpa3oM, OMKPLIMO HOBOE HarpasreHue Hay4yHol mMemodoroauu, cesa3aHHoU ¢ 3awumod
om nodmorieHusi 8 20p0OCKOM CIMPOUMEsLCMBe C y4emoM USMEHEHUSs KIuMama mexHo2eHHoU cpedbl 3acmpa-
usaeMbIX U 3aCmpoeHHbIX meppumoputi 20podos. [NpedcmasneHHyo pabomy criedyem paccmampueamse Kak 0a-
oWy 8 NepsoM npubuXeHUU HOBYD MeEmMOOOJIO_UI0 ydema 8/IUSIHUST KiumMama Ha rpoyecchl nodmorieHus u
OpeHuposaHusi 8 20p00CKOM cmpoumernbcmeae. [Toamomy e danbHeliwem rpednonazaemcsi 8bIx00 Opyaux Hay4-
HbIX Mybnukayul no Hame4YeHHoU memamuke, 3ariaHupo8aHHbIX 8 HaNpPaeneHUU nepcrekmuBHbIX U akmyarnbHbIX
Hay4HbIX uccredosaHud.
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ABSTRACT

Introduction. Flooding of built-up and developing city areas with groundwater is an unfavorable process in our
country and around the world. The groundwater level (GWL) rises to the surface of the earth. The consequences of
increasing the groundwater level are dangerous for humans and the environment. Drainage of urban areas leads
to a decrease in groundwater level. Drainage systems are an active protection against flooding with groundwater.
Climate affects the processes of flooding and drainage in urban construction. This influence is taken into account
too little in the current building codes and calculation methods for designers, builders and employees of urban ser-
vices. A lot of materials have been accumulated that require scientific publication due to their relevance for further
improvement ways to withstand flooding of urban and populated areas with groundwater with climate considering.
Ineffective situations of extensive protection against sudden onset flooding are observed all over the world every
year. It is necessary to strengthen the role of scientific approaches in making the choice of appropriate measures to
keep save against flooding. Paying attention to the climate influence on flooding and drainage processes in urban
construction can make a significant contribution in this direction.

Methods and materials. The urban man-made environment differs considerably from the natural before construc-
tion, most of all in flooding and drainage of territories, buildings and structures. Therefore, the theory of filtration in
urban construction requires improvement of the methodology of forecasting, calculating and modeling flooding and
drainage, especially paining attention to the climate of cities, which is still almost not taken into account in the de-
velopment of protective measures. This paper presents new ideas and their implementation on the stated research
theme. This opens a new direction of scientific methodology related to flood protection in urban construction with
the consideration of climate influence. New ideas cannot be implemented in one article, since the problem is very
extensive. Therefore, in the future, it is expected that other scientific studies will be published on this current theme,
planned as a direction of promising and relevant scientific research.

Discussion. In the course of the study, the characteristics of the city climate that can affect the processes of flood-
ing and drainage of groundwater in built-up and developing city areas has been considered.

The impact of the Sun is very significant. Sun rays, passing through the atmosphere, affect the groundwater regime.
The share of solar energy is several times of magnitude greater than the influence of the temperature gradient
coming from the depths of the Earth to the earth's surface. The impact of sunlight is expressed in the form of solar
radiation. In this case, the albedo of the irradiated surfaces has an effect. Urban development creates significant
shading of the soil surface with a subsequent decrease in evaporation and an increase in moisture infiltration to
groundwater. The wind regime of the development changes. This has been taken into account in the presented
methodology of the article, the necessary dependencies and examples of calculating the reduction of water evapo-
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ration from the soils of the foundations of buildings and structures are given. New experimental measurements on
the theme of the study, as well as author’s innovative devices and instruments have been considered.
Conclusion. Thus, a new direction of scientific methodology related to protection from flooding in urban construc-
tion has been discovered, taking into account the climate change of the technogenic environment of the built-up and
developing city areas. The presented work should be considered as a pioneering article, giving in the first approxi-
mation a new methodology for the considering the influence of climate on the processes of flooding and drainage in
urban construction. Therefore, in the future, it is expected that other scientific works will be published on this acute
topic, planned in the direction of promising and relevant scientific research.
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BBEOEHUE

[MoatonneHue nog3emMHbIMU BO4AMU 3acTpo-
€HHbIX W 3acTpavBaeMblX TeppUTOPUN FOpPO-
0OB ABMsieTcs HebnaronpusiTHbIM MPOLECCOM B
Hallen cTpaHe U BO BCEM MuUpe. YpPOBeHb Nnoa-
3eMHbIX BoZ (YI1B) noBbIaeTcs K NOBEPXHOCTU
3emnu. lNocneacTteus nosbiweHust YIB onac-
Hbl ONs YeroBeka W OKpyxatllen cpedbl. Ope-
HUPOBaHWE TOPOACKUX TEepPUTOPUNA MPUBOAUT K
noHwxeHuto YIB. [peHaxHble cuctembl SABMs-
IOTCA aKTUBHOMW 3alUMTON OT MOATONNEHUs noa-
3eMHbIMK Bogamu. Knvmar okasbiBaeT BnunsiHue
Ha npoLecchbl NOATONNEHUS U APEHUPOBAHUS B
rOPOLCKOM CTPOUTENBCTBE. OTO BAUSIHUE A0 CUX
nop Maro y4uTbliBaeTcs B JEeNCTBYIOLLUMX CTPOU-
TenNbHbIX HOpMaTMBaX W PacYETHbIX MeToauKax
AN NPOEKTUPOBLLMKOB, cTpouTenen un pabor-
HUKOB CNyx0 3KcniyaTaumMyM ropofcKoro Xo3siii-
cTBa. Hakonnnocb MHOro Matepmanos, KOTOpble
TpebyoT Hay4yHoro onybrnvkoBaHuUs BCreACcTBUE
UX aKkTyarnbHOCTW MO AdanbHenleMy COBepLUeH-
CTBOBaHMIO GOpbObLI C MoAaToMneHvemM noasem-
HbIMW BOAaMW TEPPUTOPUIA TOPOLOB U HacerneH-
HbIX MYHKTOB C y4YeToM knumarta. ExerogHo Bo
BCEM MVpe HabnrogalTcs cutyaumm Headdek-
TMBHOW 9KCTEHCMBHOW 3alUWTbl OT NOATOMMEHUS
npu ero BHe3amnHoM HacTtynneHun. Heobxogumo
yCuUrieHne pornuv HayuvHbIX MOAXOAOB B peLleHuu
BbiOOpa Hagnexawimx MeponpuaTui 3awmTbl OT
noatonneHus. Hemanyo nenty B 3TOM Hanpas-
NEeHNM MOXET BHECTU y4YeT BIUSHUS KnumaTa Ha
npoLieccobl NOATOMNMNEHNSs U OPEHNPOBaHUS B ro-
POLCKOM CTPOUTENBCTBE.

METOObl U MATEPUATbI

lopopckas TexHoreHHasi cpega 0buTaHus cy-
LLIECTBEHHO OTNMYaeTcs OT MNPUPOAHON cpenbl

[0 3acTpouiku Gonblle BCEro npv noaTonfeHun
W OPEHMPOBaHUN TEPPUTOPUN, 3A4aHUN U COOPY-
XeHun. MNoatomy Teopus dunsTpauum B ropog-
CKOM CTPOUTENbLCTBE HYXOAeTCA B COBEpLUEH-
CTBOBaHMM METOOOMNOMMN MNporHo3a, pacdera u
MOZENMPOBaHNS NOATONMNEHMS U OPEHMPOBaHNS,
OCOBEHHO C y4eTOM Knumarta ropofoB, YTO Moka
NnoyTM He NPUHMMAaEeTCs BO BHUMaHWE Mnpu pas-
paboTKe 3alnTHBLIX MeponpuaTMn. B HacToswen
paboTe npegcTaBneHbl HOBblE MAEN N X peanu-
3auUus No 3asBMEHHON TeMe UccrneaoBaHus. ITo
OTKpbIBAEeT HOBOE HanpasreHue Hay4YHOW MeTo-
[0Mn0orMm, CBA3aHHOW C 3aLMTON OT NOATOMNSIEHNSA
B rOPOACKOM CTPOUTENLCTBE C YY4ETOM Knumara.
[aHHble ngen HeBO3MOXHO peanunsoBaTb B Of-
HOV cTaTbe, Tak Kak Tema BecbMa O6LUMpHas.
MoaTomy B ganbHenwem npegnonaraeTcsi BbIXo4
apyrux nybnvkaumi no HaMe4YeHHOW TeMaTwukKe,
B KayeCTBe HarnpaBrieHWsi NepCrnekTUBHbIX N aK-
TyanbHbIX Hay4HbIX uccnegoBaHun. [lMpegcTas-
neHHyto paboTy cnegyeT paccMmaTpvBaTtbh Kak
JaloLyo B NepBOM MpUBAMKEHNN HOBYIO METO-
JOnornio ydeta BrUSHUA KnNumaTta Ha npouec-
Cbl NMOATOMMEHUSA Y APEHUPOBAHMS B FOPOACKOM
CTpouTEenbCTBE.

BrnugHve knumarta Ha nogTonneHve u apeHu-
poBaHMe B rOPOACKOM CTPOUTENbLCTBE B TaKoW
TOYHOW (DOPMYNMPOBKE Yy NPeLecTBYOLWUX Uc-
crneposaTernen B Hallewn cTpaHe u 3a pybexom B
063ope nybnukaumi He BCTPEYEHO.

MOXHO NULWb 3aMeTUTb KOCBEHHbIE COBMNage-
HWSE MO HEKOTOPbIM OCOBEHHOCTAM, CBSI3aHHbLIM
C KnumaTom, NoAaToMfeHueM, OpeHUpoBaHUEM,
nog3emMHbIMW BOAaMW, COSIHEYHOW SHepruen,
anbbeno, ucnapsiemocTblo BOAbl, BETPOM B TO-
pPOOCKOM CTPOUTENBLCTBE.

© 2004-2025 BecTHunk Cub6AAN
The Russian Automobile
and Highway Industry Journal

480

Tom 22, Ne 3. 2025
Vol. 22, No. 3. 2025



Natural
Fluctuations in
Solar Output

SWR Reflected by
the Atmosphere

Incoming
Shortwave

SWR Absorbed by Aerasallcloud
the Atmosphere Interactions

s

Chemical
Reactions

SWR Absorbed by
the Surface

B nocnegHve rogpl Ha 3Ty Temy onybnumkoBsa-
HO HECKOSIbKO KOMMEKTUBHbBIX MOHorpadun [1, 2,
3, 4, 5], a Takke Hay4HbIX cTaTen [6,7 8, 9, 10, 11,
12, 13, 14, 15, 16]. B aaHHOM pasgene nocrtapa-
emMcs cobpaTb 0COBGEHHOCTN BOEANHO, ONMpPasiCb
Ha Tpy4bl MNPenWecTBEHHNKOB M COOCTBEHHbIE
pa3paboTku.

Ha pucyHke nokasaHbl OCHOBHble hakTopbl
n3ameHeHns knumata [5]. ObpaTtm BHUMaHWE,
YTO NOA3EMHbIE BOAbI TYT HE YNOMSIHYTHI.

YpoBeHb noasemHbix Bog (YIB) npu nosbiwe-
HUK NpMBOAMT K noaTonneHunto. NoHmxkeHne YIB
SBNSAETCA ApeHnpoBaHnem. MHoro ropogos pac-
Nnoro)keHbl Ha paBHMHaX 1 B gonuHax. Ecnu noa-
3eMHble BOAbl MMET CBOOOAHYI0 MOBEPXHOCTb,
ecnu Bblwe YTB pacnonaraetcst 30Ha aspauumn n
NOA3EeMHbIN FTOPU3OHT CYLLLECTBYET KpYrNblA rof,
TO Takme BOAbl Ha3bIBAKOT TPYHTOBbIMU. [PYHT
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PucyHok — OCcHo8Hble chakmopbl U3MEHeHUs kinumama [5]

Figure — Main drivers of climate change [5]

30HbI a3paunn Bbilwe YTB, HO HMXe YPOBHS 3eM-
nn, IMEeEeT NK1Lb YacTUYHOE 3arofiHEHNE Mop BO-
non. Takke Tam nNpucyTcTByeT 1 Bo3ayx. [MoaTo-
My 4Yepe3 30Hy a’apauum NPOUCXOAUT UCMapeHne
BoAbl ¢ noBepxHocTh YIB B atmocdepy. Ans Ta-
Knx ycrnosun B pabote [17] Obina npeacraBneHa
dopmyna gns mcnapeHus Bogbl C NOBEPXHOCTU
YTIB e, m/cyT, B BUge

e=ey [(1—2)/z]" (1)

30ecb ey — ncnapsieMocTb, M/CyT; z — pac-
CTOsiHME OT ypoBHSA 3emnu o YIB, m; zo — npe-
OenbHoe paccTosaHue oT ypoBHs 3emnu go YIB,
npu KOTOPOM WCMapeHue ucvesaet, M; n —
KO3hPULMEHT, OOBIMHO paBHbIN 2, COrMacHo
paborte [17].
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Benuunny zo, M, MOXHO onpeaennTb No dop-
myne B.A. Koegbl [17] Tak:

Zo=17+0,08-T. ()

roe T — Temneparypa aTMocdepHOro Bo3ayxa,
cpenHas B TedeHue roga, C°.

VMcnapsieMocTb ey 0O6bIMHO M3MEPSIIOT Ha Me-
TEOPONorMyeckux CTaHuusax B ropogax, npu yc-
NOBMK, €cnn OHW MMetoTes. Hanuune B ropoge
OENCTBYIOLWMX METEOPONIOrMYECKUX  CTaHLUUN
cetn Pocrugpometa P® moxHO HanTu B cBoboa-
HOM JocTyne B ceTn IHTepHeT.

VMicnapsiemocTb ey He HOpMUpPOBaHa B CTPO-
UTenbHbIX cBOAax npaewn. BennyunHy ucnapsie-
MOCTM ey MOXXHO OMpPeAenuTb No Mepe BO3MOX-
HOCTW, Hanpumep ans Cubupu, NpubNMKEHHO
no mMoHorpadwmsam [18, 19].

Hawwum npepnoxeHnem no HOBOW METOAO-
rfiornu siBNsieTcsl BBeAeHWe AoNONHUTENbHON Be-
NNYUHBI YTOYHEHHOTO 3HAYEHWsi UCNapsieMOCTU
erc, M/CYT, OISl KOHKPETHbIX YCIOBUA B ropoa-
ckoM cTpouTenbcTBe. [pegnaraem BenUYuHy
ncnapsieMocT B TOPOACKOM CTPOMTENbCTBE
onpeaensaTb Tak:

erc = Ko - Kr - Kp - €. (3)

3pecb K, — KOAPULUMEHT NBMEHEHUS Ucna-
psieMocTu ¢ y4éTtom anbbeno; K, — koaddumum-
€HT M3MEHEHUS NCNapsSeMoCTu C YY4ETOM TEHU
30aHUSA MU CoopyxeHus; Ky — KOahbduumneHT
N3MEHEHNs1 NCMapseMOCTX MO MPUYMHE U3MEH-
YMBOCTM CKOPOCTM BETPaA B 3aCTPONKe; ocTallb-
Hble 0603HaYeHNs OroBOPEHbI BbILLIE.

Cnegysa vgeam pabot [20, 21, 22], MOXHO
NPUONMKEHHO 3anucatb 3Ha4YeHWe UcnapsieMo-
CTV B BUAe

o = Ry /Ly. (4)

3necb Ry — conHeyHas paguauus no nas-
HbIM METEOPONOrMYEecko CTaHLUMKU B TrOpo-
ae, MOx/m?; L, — KOHCTaHTa yOenbHOW Te-
NnoTbl McCnapeHuss Ans BoAbl, €€ 3HayeHue
2,512 MOx/(M?-MMm).

VicnapsieMocTb B ropoOACKOM CTPOUTENbCTBE
3anuLiemM aHanornyHo:

€rc = RFC/LI/I' (5)

30ecb R, — CONHeYHas paguaums Ha cTpon-
nnowaake, MOx/m?.

Conoctaenss dopmynebl (3), (4) n (5), ¢ y4é-
TOM TEPMWHOB ANS KNumaTta, nepevyncrneHHbiX B
pabote [19], Bbipa3um 6e3pasmepHbIi Koaddu-
LMEeHT nameHeHus anbbeno

Ko =[Rew - (1—a)/(1—ay) =11/Ry.  (6)

30ecb R, — COnHevHasi pagnaunsi KopoTko-
BonHoBasi, MIx/m?; a.. — anbbeno rpyHTa unm
MaTepvana Ha cTpounnowanke; dy — anbbe-
[0 rpyHTa unu maTtepuana Ha meTeopornornye-
CKoW cTaHuuu; I — adpdeKkTUBHOE U3NyyeHue,
MIOx/m2.

YuutbiBas Tpyabl [. JanstoHa (John Dalton)
n paboty’, Bbipasnum 6e3pa3mepHbli Koadduum-
€HT U3MEHEHWsI UCNapsieMoCTn Bnaru B yCrioBu-
SIX TEHW 30aHWsi UM COOPYXXEHWS B ropoAe Tak:

Kr = (uer —u2)/(uee — uz). (7)

30ecb u;. — MakcMmMmarbHas ynpyroctb Bnaru
npy Temnepatype rpyHTa unuM matepuana npu
06nyyYeHUn COMHUEM; U, — TO Ke Mpu Temne-
paType rpyHTa unum matepuana B YCIOBUSIX 3a-
TEHEeHUs1; U, — YNPYrocTb Bnarn aTMocgepHoro
BO34yXa Ha pacCTOSHUN 2 M OT YPOBHS 3€MJIN NO
OaHHbIM MeTeoCTaHLMN.

Mo dopmyne (7) MOXHO onpefenuTb U3me-
HEHWe MCnapsieMOCTV Briarn B YCIOBUSX TEHM
30aHus Anst NepMooB BPEMEHU B TEYEHUE Me-
csua. [na cyToyHoro mHTepBana BpeMeHu fne-
TOM Npu Temnepartype aTMocdepHoro Bo3gyxa
y MOBEPXHOCTU 3emnn B AnanasoHe ot +10 °C
0o +30 °C no HalmMM OnbITHBIM AaHHbIM BMECTO
dopmynbl (7) criegyeT BOCNONb30BaTbCSA 3aBU-
cnumocTblo 13 paboTel [23] B BUAe

Kt = [(uer — up)/(uec — uz)]o,s_ (8)

KoadhpuunMeHT Un3MEeHEeHNA UCnapsiemMoCcTu
no npuvynHe U3MEHYMBOCTU CKOPOCTU BeTpa B
3acTpouke, yunTbiBas paboTty?, umMeeT BUA

Ky =(1+072-¥)/(1+0,72- V). (9)

3pecb V, — BeTpoBasi CKOPOCTb Ha 3acTpo-
€HHOW Tepputopuu; V,, — BETPOBasi CKOPOCTb,
N3MEpPEeHHas Ha METEeOpPONOrMYecKon CTaHLMK
ropoga.

"Yka3aHus Nno pacyeTy ucnapeHusi ¢ nosepxHoctu Bogoémos // U Mapometcnyx6bl CCCP. JleHuHrpaa: Mmapomerteounsaar,

1969. 84 c.

2Tam xe.
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3HauyeHne BETPOBOM CKOPOCTU Ha 3aCTPOEH-
HOW Tepputopumn V, MOXeT ObITb NONy4YeHO pas-
HbIMK crnocobamu. OgHMM 13 cnocoboB ABNSAOT-
CSl 3KCMepuUMeEHTarbHble 3aMepbl V, B 3acTpolike.
OT10T cnocob HagéXHbIN U HENOCPEACTBEHHBIN.
Opyrovi cnocob cocTouT B KOMMbIOTEPHOM MO-
nenupoBaHun metogamm CFD — Computational
Fluid Dynamics, To eCTb mMeTo4amMu BblYUCIU-
TENbHON AUHaMUKK  pnongoB, NpPUKNagHON
aspoanHamuku. Crnocob 3TOT NPUBNMKEHHBIN,
UYMCIMEHHbIA, HO XOPOLIO AOMOSHSET MEpPBbLIN,
3KOHOMMT CUMbl U CPEACTBa, NO-HOBOMY, MO-CO-
BpemeHHoMy. Hanbonee cBexuii 0630p MeToaoB
CFD npuBegeH B pabote [24], roe NogyvepKHyTO,
4YTO MaLLMHHOE OByYeHME YCKOPSAET NHXEHEPHOE
MOAENMPOBAHME  BbIYMCIIUTENBHOW  MAPOAU-
HaMWKM AN aHTPOMOreHHbIX cped. MalunHHoe
obyyeHne — 3TO CpPeacTBO cCO3haHus Moaenen
OaHHbIX cornacHo pabotam [25, 26].

OBCYXOEHWUE

B xoge npoBeneHHOro uccnenoBaHus Obinm
paccMOTpEeHbl XapakTEPUCTUKM KrMmarta ropo-
[a, KoTopble MOryT BMWSiTb Ha MpOLEeCcChbl noa-
TOMMAEHUS N OPEHUPOBAHUSA NMOA3EMHbIX BOA Ha
3acTpauBaeMblX U 3aCTPOEHHbIX TEPPUTOPUSX.
BosgelictBue conHua BecbMa CyLEeCTBEHHO.
ConHeyHble ny4n, npoxoasa vepes aTtMmocdepy,
OKa3blBatoT BNUSHNE HA PEXUM NOA3EMHbIX BOA.
[onsa CcomnHeYHOW 3HEeprMm Ha HeCKONbKo Mno-
pPAOKOB MpPEeBbILWAET BAUAHWE TeMnepaTypHOro
rpagueHTa, NoCTynawLwero nu3 rnyonHbl 3eMHbIX
Heap K MOBepPXHOCTU. Bo3gencTBue comHeuHbIx
nyyen BblpaXaeTcsi B BMAE COMHEYHOW paaua-
uun. lMpu aTom BAMsiHME OKasbiBaeT anbbeno
obnyyaembix noBepxHocTen. [opoackaa 3a-
CTpoMKka co3daeT CyLIeCTBEHHOE 3aTeHeHue
MOBEPXHOCTU FPyHTa C MOCMNEeAyLWMM YMEHb-
LWEHMEM WCNAPEHUS U YBENMUYEHUEM WHDUMNb-
Tpauumn BnarM K noAas3emMHblM Bogam. BeTposon
pexnm 3acTpoOVKM MeHsieTcd. 3OTO Y4YTEeHO B
NpeacTaBneHHOW MeTo4oNorMn ctaTbu, AaHbl
HeobXxoaMMble 3aBUCMMOCTU 1 NPUMeEpPbl pacyé-
Ta YMEHbLUEHUSA MCNapsaemMocTu BOAbl U3 TPYH-
TOB OCHOBaHuWI 34aHunin 1 coopyxxeHui. Paccmo-
TPEeHbl HOBblE 3KCNEPUMEHTalbHbIE N3MEPEHUS
no Teme UCCNefoBaHus, a Takke OpUrmHanbHble
npmnbopkl U cpeacTsa N3MepPEHMs aBTopa.

Mpnbopbl ObiNM CKOHCTPYMPOBaHbLI Ans U3-
MEpPEHWS:

CONSTRUCTION AND ARCHITECTURE

PART IlI

1) anbbeno rpyHTOB M CTPOUTENbHbLIX MaTe-
puanos;

2) ncnapsieMoCTu B TEHW 34aHUA N COOPYXKe-
HUI;

3) ckopocTu BeTpa Ha OObeKTax 3acCTPONKK
ropofos..

Mpnbop ana namepeHus anbbego rpyHToOB U
CTPOMTENBHbLIX MaTeEpPMarnoB cocTosAN 13 anbbe-
[OMETpa aHrMMNCKOro Tuna Ha oToanemMeHTax,
reHepupyoLwnx cradblin 3aNEKTPUYECKNUIA TOK, Ae-
PEBAHHOrO WecTa n MmunnuamnepmeTpa. Anbbe-
nomeTp Obin yKpennéH Ha OepeBsHHOM LuecTe
anvHon 2 m. OT anbbegomeTpa Ha O4HOM KOHLLe
lwecTa WM TOMNCTble U30NMPOBaHHbIE MeAHbIe
npoeoJa C MarnblM 3MEKTPUYECKMM COMPOTUB-
nexHveM. Ha gpyrom KoHue wecTta 6bin pacno-
NOXeH YyBCTBUTESbHLIA MUnnMaMmnepmMeTp Ans
N3MEPEHNST BEMNUYMHBI ANEKTPUYECKOro TOKa,
BblpabaTtbiBaemoro anbbegometpom. Tok nepe-
cuyuTbIBanNCa B BenuuuMHy anbbego rpyHta unm
CTpouTenbHOro Matepvana. Ons BnaxHoro ac-
(hanbToBOro NOKpbITUS B I. OMCcKe, nocre AOXAs
Ha cosnHue, BennymHa anbbeno cocrasuna 5%.
[nsa cyxoro acgansToBOro MOKPbITUSE Ha COJH-
ue — 15%. 3T 3Ha4yeHus1 ObiINM CpaBHEHbI C
[aHHbIMKM 13 paboTbl®, roe Benn4YMHbl COOTBET-
ctBeHHO coctaBunn 10 n 30%, TO ecTb Okasa-
nUCb, BO3MOXHO, 3aBblleHHbIMU. [ns cpae-
HeHusi, B paboTe mnccnegosatens ns CLUA [27]
anbbeno BRaxHoro acdansToBOro MOKPbITUS
paBHO 5%, 4TO coBmagaer C OaHHbIMW HaLmMx
3KCMepMMeHTanbHbIX M3MepeHun anbbeno B
r. Omcke. lNpu 3TOM NOrpeLlHoOCTb Npudopa He
npesbiwana 5%.

Mpnbop Ona mamepeHuss ucnapsieMocT B
TEHW 30aHUN UM COOPYXEHUN OCHOBbLIBANCS Ha
nokasaHusix AByX TEPMOMETPOB, CYXOro U Brax-
Horo, Obin cHabxeH Tabnuuen TemnepaTyp,
N3MEPEHHbIX YMNOMSIHYTLIMU ABYyMSi TepMOMe-
Tpamu, 3Ha4YeHne BNaXXHOCTW Bo3ayxa Oblro ne-
pecyMTaHo no Tabnuuam TepMOoAMHaAMMUYECKUX
XapakTepucTuk Bogbl. [lorpelHocTs npubopa
cocTtaBuna He 6onee 5%.

Mpnbop Ona namepeHns CKOpPOCTU BeTpa Ha
obbekTax 3aCTponKM ropoaoB BbINT CKOHCTPYMPO-
BaH Hamu, cneays W. Bunbay, no patorte [28].
Y Hac He ObINo YepTexen 1 pac4y€ToB Npeablay-
wero uccrnegoatens. oatoMmy Bce anemeHThl
[aHHOro npmMbopa, COCTOSILLErO N3 MasiTHUKOBOW
PEenKKn, OTKINOHSIOLLENCS Ha ONpeaenéHHbIA yron

3CnpaBoyHuk no knumaty CCCP. Y. |. ConHeuHas pagvauus, paamaumnoHHbIi GanaHc 1 ConHeuHoe cusiHue. Bein. 17. Omckast

1 TtomeHckasn obn. JleHnHrpag: MapomeTteounsaart, 1966. 72 c.
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noa BNWSHMEM BeTpa Ha (OHE KpPUBOMWHEN-
How wkanbl oT 1 go 20 m/c, BbINn paccyuTaHsbl
HamMKn 3aHOBO, MOMb3YACb a’3pPOANHAMUYECKUMMU
ConpoTMBIIEHNAMM Nno cnpaBoyHuky U.E. Noens-
yuka. [aHHbI Nnpnbop GbIN MHOrOKpPaTHO NpoBe-
peH Co CTyaeHTaMmn Ha nabopaTopHbIX 3aHATUAX
Nno aspoaMHaMuKe C HaTypHbIMW obcrefoBaHu-
aAMn 3actporikn. B xoge nabopaTopHbix pabor
BETEp CO34aBany BEHTUNATOPOM C TPEMS 3Ha-
yeHusMu ckopocten. KOHTpOnbHOW MpOBEpPKON
npubopa Obin aspoAMHaAMUYECKUA pacdéT Ha
OMNPOKMAbIBAHME MOAENU BbICOTHOW nperpagsbl.
B 95 cnyyasx n3 100 pacyét noaresepanncs, no-
rpewwHocTb npmbopa He npesBbicuna 5%.

[MTokaxxeM npumMep UCNoNb30BaHUA Hallen
METOAONOrMN, WU3MNOXEHHOW C MOMOLLbK pac-
4YéTHbIX hopmyn (3)—(9). ViccneposaHne nNpoBo-
aum ansa r. Omcka, KpynHoro ropoga 3anagHon
Cubupwn.

B mecsue none B . Omcke nocrne BbinageHus
OOXAs ANS BNaXKHbIX acanbsTOBbIX NOKPbITUN, C
y4yeTOM napameTpoB aKTUHOMETpUM 13 paboTbl
[18], Haxogum no copmyne (6) 6e3pasmepHbIn
KO3 PULMEHT N3MeHeHUs anbLbeno:

K, = [520- (1 —0,05)/(1 — 0,25) — 180]/
/340 = 1,41.

Mo dopmyrne (7), npuHUMasa KnMMaTu4eckme
OaHHble M3 paboT*®®, paccunTbiBaem Gespas-
MEpPHbIN KO3 PULNEHT N3MEHEHUS UCNapSeMOo-
CTV BMaru B YCMNOBMSAX TEHU 34aHUS UNN COOpPY-
xeHus B r. OMcKe Tak:

Ky = (21,03 — 14,3) /(35,68 — 14,3) = 0,32.

Mo dopmyne (9), ¢ y4étom paboTbl [28] n
OEeNCTBYIOLLEro cBoga Npasui Mo CTPOUTENBHOWN
KnumaTonoruu, onpeaensieM kodMUUNEHT 13-
MEeHeHMA ncnapaemMocT no npuynHe n3mMeH4un-
BOCTW CKOPOCTM BETPA B Npeaenax 3acTpOoiku T.
Owmcka:

Ky = (1+0,72-0,37)/(1 + 0,72 - 3,7) =0,35.

OkoHuaTenbHO no dopmyne (3) paccum-
TbiBaEM BENUYMHY WCMapsieMOoCTV Mocne [fo-

xas B wione B . OMcke B TEHW 34aHust unu
COOpPYXEHUSI:

e.=141-0,32-0,35 139 = 22 Mmm.

CpaBH/M MOMyYeHHYI0 MOCNEOHIO Benumyn-
Hy ¢ ucnapsgemocTtblo 139 MM MO AaHHbIM Me-
Teopornornyeckon ctaHuuum r. Omcka. Otnuune
npumepHo B 139/22 = 6,3 pasa, TO eCTb BeCbMa
CYLLIECTBEHHOE.

OanbHenwmne pacy€Tbl MOryT ObITb BbIMNO-
HeHbl Mo cdopmyne (1) Ansg ncnapeHus Boabl C
noeepxHoctn YIB npu paboTe AgpeHaxa — oc-
HOBHOMO aKTMBHOIO 3aLLMTHOIO MEPONPUATUSA OT
NOATONIEHNSA B TOPOACKOM CTPOUTENBLCTBE.

3AKINIOYEHUE

Takum o6pas3om, OTKPbLITO HOBOE Hanpas-
neHve Hay4yHoOW MeTodoMnornn, CBA3aHHOM C
3alMTON OT MOATONMNEHUS B FTOPOLCKOM CTPOU-
TenbCTBE C y4ETOM U3MEHEHUS KrMMaTta TeXHO-
reHHON cpefbl 3acTpanmBaeMblX U 3aCTPOEHHbIX
TeppuTopui ropoaos. NpeactaBneHHyto paboTy
crnegyeT paccMaTtpuBaTh Kak AatoLLyto B NepBOM
NPMBAMXXEHUN HOBYIO METOAOMNOMMIO y4YeTa Bnus-
HWS KrMMara Ha npouecchl NOATONNEeHNs U ape-
HMPOBaHNSA B TOPOACKOM cTpouTernbcTBe. [lo-
3TOMYy B [JalibHellleM NpeanonaraeTcs BbIXOA
OPpYyrMX HaydHblX nybrukauum no HamevyeHHoW
TemMaTuke, 3annaHWpoBaHHbIX B HampaBneHuu
NepCnekTUBHbIX U akTyanbHbIX HAay4YHbIX Ucche-
A0BaHUN.
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