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W3MEHEHUS AKTUBHOCTH BETPOBBIX BO3JIEVICTBUI 1
X OTPA’KEHUE B HOPMATHUBHOU JOKYMEHTALIUN

B pabore ycTaHOBJICHO, 4TO HA0/II01aeTCsl CTA0MIILHASI TEH/ICHIHSA YBe-
JIMYEeHHs CPeJHEro10B0ii CKOPOCTH BeTpa BO BceM Mupe. Besencreue
3TOr0 NMPOAHAIM3NPOBAHA HOPMATHBHAS JOKYMEHTALUS YKPAaHHBI,
EC, CIIIA, ABcTpannu, perJiaMeHTHPYIOIIasi BeTPOBLIe BO3/IeiicTBHA HA
3AaHHUS U COOPYKEeHHs, HA MpeJMeT yueTa JaHHbIX H3MeHeHMIi
Kniouegvie cnoga: ckopocTh BeTpa, MyJibcalus, IMKJIOH, yparaH, gaar-
Tep, aIpoAMHAMHYeCKHe HeyCToHYMBbIe KoJIe0aHus.

Betep — nuHamMudeckast Harpy3ka W HCTOYHHUK BHOPAIMA KOHCTPYKITHH.
JI1s1 BBICOKMX COOpPY)KCHHH W 3[aHUH, OOJBIICIPOJIECTHHIX KOHCTPYKIIUH,
MOCTOB SICHOE TIPEJICTaBJICHHE O CTPYKType BETpa, 3aKOHAX paclpocTpaHe-
HUS, HHTCHCUBHOCTH, YaCTOTE CHJIBHBIX BETPOB, MOPBIBUCTOCTH SIBIISICTCS
00513aTeNIEHBIM YCIOBUEM MPOCKTUPOBAHUS.

Lenblo HacTosmIeH PabOTHI SBISCTCS aHAIN3 W3MCHCHHU AKTUBHOCTH
BETPOBBIX BO3JICHCTBUI M UX OTPaKCHHE B HOPMATUBHOW JOKYMCHTAIIMU
VYkpaunsl, EC, CIIIA u ABcTpanuu, periaMeHTHPYIOIIEH BETPOBBIC BO3-
JIEHCTBUS Ha 3aHUSI U COOPYKCHHUS.

Hambonee pa3pymuTeaTsHBIMU 10 CBOEH CHJIE SBISIOTCS TPOIHYCCKHUE
IUKIIOHBI, MHOTJA ABWXKYIIHECS CO CKOpocThio Ooinee 50 m/c. Takue ypara-
HBl TPUYHUHSAIOT KOJOCCAIBHBIC PA3pYIICHUS M YHOCST COTHH W THICSYH
YEJIOBEUECKUX KU3HEH.

OCHOBHBIC PalilOHBI BOBHUKHOBCHHUS TPOIMYCCKHUX IIMKIOHOB COCTABIIS-
10T ceMb (pakTHUeCKH 000COOJICHHBIX HETPEPBIBHBIX 30H, KOTOPHIE UMEIOT
Ha3BaHWe OacceitHoB. Hambonee WcclaemOBaHHBIM SBISCTCS ATIaHTHYC-
ckuit 6acceiin. Ilpu atom ¢ 1995 1. HabmomaeTcst pOCT KOJIMYECTBA aTIaH-
TUYECKUX TPOIMUYCCKUX IITOPMOB, U HA JAHHBIH MOMEHT CpPEIAHETOJOBOM
nokasatenb cocrasisieT — 87 £ 10. OnHaKO YyCTaHOBUTH INIO0AJBHYIO TEH-
JIEHIIAIO 3aTPyTHUTEIBHO, BBUAY OTCYTCTBUS MCTOPUIECKUX JAHHBIX OTHO-
CHUTEJIBHO HEKOTOPHIX OacceliHoB, ocobenHo HOxHoTO Momymapus. Takxke,
CYIIECTBYIOIINE TaHHBIC YKAa3BIBAIOT HA YBEIWYCHNE KOJIMYECTBA yparaHoB
MakcHUMalibHOM cuiibl. Tak B mepuoz ¢ 1975 r. mo 2005 r. 3HEpTHs yparaHoB
BEIpocia npuMepHo Ha 70%, mpu 3ToMm Ha 15% yBenmummack MakCHMaib-
Hasi CKOpocTh BeTpa W Ha 60% — cpemHsAs MPOIODKUTENBHOCTh JKU3HU

378



Bicnux Hayionanenozo ynieepcumenmy 600H020 20Cho0apcmea ma
NPUPOOOKOPUCTTYBAHHS

TPONUYECKUX IHUKIOHOB. [To maHHBIM [1] cKOpOCTh BeTpa CaMbIX CHIIBHBIX
TPONMYECKUX LMKIOHOB yBeIWumwiach ¢ 63 m/c B 1981 r. mo 70 m/c B
2006 T.

Jpyro#l 3aMeTHOW TEHACHIUCH SIBIISCTCS YBEIMYCHHE (PHHAHCOBBIX
YOBITKOB OT TPONMYECKHUX IIMKJIOHOB, B YaCTHOCTH Ha MOOEpeKbe ATIaHTH-
4yecKkoro okeasa, rae ¢ 1990 r. coyunnuck 5 u3 10 caMbIx pa3pyHmIUTeIbHbBIX
yparaHoB (Ta0IuIa).

Tab6muma
[TosHBIE YOBITKH CaMBIX «Toporux» yparanos CIIIA

o ITonHbIE YOBITKH
. /;1 Hasganue yparana Ton HOpMaJIM30BaHHbIE
Ha npoxoz (USD)
1 Miami 1926 157 mapn
2 Katrina 2005 99,4 mupa
3 Galveston 1900 81 mupn
4 Galveston 1915 68 Mipn
5 Andrew 1992 55,8 mipa
6 New England 1938 39,2 mipn
7 Cuba—Florida 1944 38,7 mupn
8 Okeechobee 1928 33,6 mapn
9 Tke 2008 26,8 mipzt
10 Donna 1960 21,2 mupx

CriocoOHBI BBI3BaTh 3HAYMTEIBHBIE PA3PYIICHHS HE TOJBKO TPOIHIE-
ckue NUKIOHBL [IpakTHdeckn Ha M000H TEPPUTOPUH OTICIBHBIE MOPHIBBI
BETpa B COYETAHUH C APYTUMH (PaKTOpaMu MOTYT MOBPEAUTH KOHCTPYKIMN
30aHUI W COOpY)XEHWH, WM BBI3BAaTh UX CTPEMUTEIBHOE OOpYIICHUE.
Hampumep, xak 310 ciaydmiiock ¢ moctoM Takoma-Happoy3 B 1940 roxy
[2]. ABapwsi, xoTOpas NpHBeNa K pa3pylIeHUIO ICHTPAIBHOTO TIpOJIeTa
MocTta (puc. 1), mpousonuia Mpyu CKOpocTH BeTpa paBHOW 18 m/c. Pacmpo-
CTpPaHEHO MHEHME, YTO NPUYMHON aBapHM SBIAICS MEXaHHYECKHH pe3o-
HaHc. OJHAKO MCTHHHOM NMPUYHMHOM cTal adpoynpyruil ¢uarrep (IMHAMH-
YecKue KpyTWIbHBIE KojieOaHuMs), 0OpyIIeHHEe MPOM3OIUIO M3-3a HE y4éTra
JTAaHHOTO SIBJICHHSI TIPH TIPOSKTHPOBAHUU COOPYKEHHUS, MOCT OB 3arpoeK-
TUPOBAaH U PAaCCUUTAH Ha JEMCTBUE CTaTMUECKUX HArpy30K, B TOM UHUCIE U
BETPOBOM, NPH 3TOM a3pOANHAMUYECKOE IEHCTBHE BETPA YITEHO HE OBIIO.
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Hcxonst u3 BhIIIE HPEACTABICHHBIX MaTEpPHATIOB, 0CO0O AKTyalbHBIM
SIBIISICTCA OTpE/IeTIeHHe OCOOCHHOCTEH BETPOBBIX BO3ICHCTBUII Ha HPOTS-
KEHUM BCETO CPOKA 3KCIUTyaTalll 3JaHUN M COOPYKEHHH, TeM Ooiee 4To
IUIA 0C000 OTBETCTBEHHBIX CPOK CITyObI coctaBiser 6onee 100 met. [Tpn
3TOM HEOOXOIMMO YUYUTHIBATh HE TOJIBKO CYIIECTBYIOIIUE JAHHBIC O BET-
POBBIX Harpy3Kkax, HO ¥ IPOTHO3bI UX H3MEHEHHS.

Puc. 1. ABapus mocta TaKOMa-Hapoy3

Panee yxe yka3pIBAIOCh Ha YBEIMYCHUEC CHIIBI TPOITUYCCKUX ITUKIIOHOB,
KoTopoe HaOmomaercs B nocienaue 3040 yer. OQHAKO 3HAYUTEIHHOE
YBEJIMYCHHE CPETHETONOBOH CKOPOCTH BETpa MPOTHO3UpYETCS B OirpKaii-
mme 50 5eT Ha Bcel TeppuTOpuH Hamiel miaHeTsl (puc. 2) [3] , mpu 3ToM
HEOOXOIUMO YUIHTHIBATh, YTO YBEIWYCHUE CPETHEH CKOPOCTH BeTpa 00s3a-
TEJIBHO MPUBOINUT K YBEIHYCHHIO €0 MAaKCUMAaJIbHON CKOPOCTH. DTO TOJ-
TBepkaaroTcs mporHozamMu it CeBepHoil EBpombl mpencTaBieHHBIME B
pabotax [4], [5] u [6], u mns HentpansHoii EBporsr [7].

B nenoM BBIIBUTAIOTCS MPEANOIOKEHHUS O CBSI3U aKTUBHOCTU BETpa C
rITo0aNEHBIM TOTETUICHHEM. DTO MOATBEPKIAIOT uccieaoBanus Jlaboparo-
pun reopuzndeckoi runpoanHaMuk NOAA u MexyHapoIHo# akcriepT-
HOW TPYIIBI 10 BOMpPOCaM W3MCEHEHHWs KiIMMaTa. BakHoil mpoOieMoil B
OTIPE/ICTICHUU BO3MOXKHOTO 3(PQeKTa TIo0aTbHOr0 TOTCIUICHHS SBISICTCS
HECOOTBETCTBHE HAOJIOJAEMOTO YBEIMUYCHHS CHJIBI BETpa W MPOTHO3UpYE-
MO BETMUMHBI 3TOTO YBEIMYIECHUS W3-3a MOBHIIEHUs Temmeparypsl [1]. ITo
JTAHHBIM KOMIBIOTEPHOTO MOJAEIHPOBAHUS, MoTeIuIeHHe Ha 2 °C, 3aMeUeH-
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HOC€ 3a IOCJICAHEC CTOJICTHC, MTOJKHO OBLIO OBI MPUBCCTU K YBCIMYCHHUIO
CUJIbI TPOIIMYCCKUX LHUKJIOHOB Ha 10% 1o UHACKCY HOTeHHHaJ’IBHOfI CHJIBI
pa3pymeHI/n‘/'I, TOorga Kak Ha6n10):[aeM0e YBCJIMYCHUC HHACKCA COCTABJISACT
75-120%.

20 30 40 50 40 70 80

Puc. 2. Kapra yBenu4eHus cpeqHeroqoBoii ckopoctu Betpa k 2050 r.

IIpoananmu3upyeM, Kak HaXOAUT OTPaKCHUE M3MEHEHHs aKTUBHOCTH
BeTpa B HopMaTUBHOU nureparype Ykpaunsl, EC, CIIIA u ABcTpanuu no
ONpPENEICHUI0 BETPOBBIX HArPY30K HA 3[JaHHS U COOPYKEHUS.

JleiicTBue BeTpa Ha 3[aHUS U COOPY>KEHUsI MIPOSABISIETCS B BUIE JaBIe-
HUSI, KOTOPOE 3aBHCUT OT CKOPOCTHU BeTpa U ero nyiscanuil. Cuna u xapak-
TEp BETpa ONpeleNseTcs] KIMMAaTHIeCKIMHU YCIOBHAMH M peibe()oM MecT-
HOCTH.

Jlis onpeneneHus PacyeTHBIX XapaKTEPHCTHK BETPa HMCIHOJIB3YIOT Me-
TeopoJsiornyeckue naHHble. Ha 0CHOBE, KOTOPBIX yCTaHABIMBACTCS PaOHU-
pOBaHME TEPPUTOPHIL U OTIpeneseTcs 6a30Bas CKOPOCThb BETPA.

B Hacrosmee Bpemst HaOMIOJEHUE 32 BETPOM BEILyT METEOPOJIOTHUECKHE
CTaHIMH, WCIONB3Ysl COBPEMEHHBIC BBICOKOTOYHBIE IPHOOPHI, KOTOpBIE
ycTaHaBnIMBarOT Ha BbicoTe 10 M. IIpu ucnonb30BaHUM JaHHBIX O CKOPOCTH
BeTpa HEOOXOIUMO 3HaTh, K KAKOMY BPEMEHH OCPEAHCHMS OTHOCSTCS pe-
3yJIbTaThl HAOMIOACHHUH, TOTOMY YTO BEJIMYHMHA CPEJHEH CKOPOCTH CHILHO
3aBUCHT OT JIaHHOTO KpUTepusi. B pe3ysnpraTe MHOTONETHIX HAOMIOACHUH 1
NIPaBWJIBHOM WX OIIEHKH C MOMOIIBIO CTATUCTUUECKOH 00pabOTKH rmoiyda-
10T JIaHHBIE O JEHCTBUTEIBHOM BEIWYWHE CKOPOCTH BETpa B KaXKAOM KOH-
KpPETHOM pailOHe, Ha OCHOBE KOTOPBIX YCTaHABIUBAIOT Oa3MCHBIC 3HAUCHUS
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CKOPOCTH BETpa.

Bceneacreue TypOyNeHTHOCTH BO3YIIHOTO MOTOKA CKOPOCTh U HAIPAB-
JICHWE B TOW WJIM MHOW Mepe KojeOmoTcs. C pocTOM BBICOTHI HaJl TOBEPX-
HOCTBIO 3€MJIM BIIMSIHAE CHJIBI TPEHUsI YMEHBILIACTCS, YTO MPHUBOIUT K I10-
BBIIIICHUIO CKOPOCTH BeTpa (puc. 3).

hzm

Ve

Puc. 3. VI3meHeHne CKOPOCTH BeTpa B 3aBUCUMOCTH OT BBICOTHI
HaJl IOBEPXHOCTBIO 3eMJIH [8]

Poct ckopocTu BeTpa ¢ BBICOTOU, BIHMSIHHUE MyJIbCAIIU U OCOOCHHOCTEH
MECTHOCTHU B pacyueTax IpH ONpEICIICHUH BETPOBOTO IABJICHUS YUUTHIBACT-
cs1 B HOPMaTHBHBIX JOKYMEHTaX pa3IM4HBIMHU KO3 DUINECHTAMH.

B VYkpaune 3amena CHull 2.01.07-85* [9] ma ABH B.1.2-2:2006 [10],
IIpUBeJia He TOJIBKO K YBJIEUCHHUIO Oa3MCHBIX 3HAUCHUH BETPOBOTO JABIICHUS
Ha 13+25%, HO ¥ K MOBHIIICHUIO KO3()(UIMEHTOB, YINTHIBAIOLINX BO3pac-
TaHWE CHJIBI BETpa IO BBICOTE. DTH KOI(PHHUIMEHTH OYAyT CyLIECTBEHHO
YBEIMYCHBI W TPH 3alIaHUpoBaHHOM mepexoae k EN 1991-1-4:2005 [11].
B menom yHMUIMPOBaHHBIE €BpPONEHCKHE HOPMBI UMEIOT 0OJIiee JKECTKHE
TpeOOBaHUS K ONPEAEICHUIO BETPOBOW HArpy3KH IO CPAaBHEHHIO C paHee
JIefiCTBOBABIIMMH HAIlMOHANBHBIMU cTaHgapTaMu ctpal EC.

B CIIIA cymecTByeT MECTHJIETHUH IHUKJI OOHOBIIECHUS CTaHAapTa IO
onpenenennto Harpy3ok. C 2010 r. BBenen B aeiictBue ASCE 7-10 [12],
IIPU 3TOM JUIsi PallOHOB BOCTOYHOTO MOOEPEKbsl M 1MoOepexbsi MeKCHKaH-
cKoro 3anuBa 0a3oBasi ckopocTh BeTpa mo cpaBHeHuio ¢ ASCE 7-5 [13]
yBenmyeHa Ha 8+28% 111 00BEKTOB TOBBIIICHHOTO YPOBHSI OTBETCTBEHHO-
CTH. YBeIWYEeHHE BETPOBOW HArpy3KH BBHINOJHEHO IMOCIE aHaln3a JaHHbBIX
TIOCJICTHUX YParaHoB.

Amnanus JTaHHBIX aBCTPATMHCKHUX HOpM (AS1170.2-1973,
AS/NZS1170.2:2002) [14] noka3siBaeT, 4to ¢ 1973 1. mo 2002 T. TOIBKO
HOpMHpYyeMOe 3HaueHHe O0a30BOW CKOPOCTH BEBIPOCIO B CpeIHEM Ha
20 + 30% (B oTmenpHBIX paiioHax 10 90%).

Takum 00pa3oM, MPEUMYIIECTBEHHO HAOMIOACTCS CHUCTEMATHUECKOE
YBEJIMYCHHE BETPOBBIX HATPY30K MPH OOHOBICHUN HOPMATUBHOW JTOKYMEH-
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TaIluy, OCHOBaHHOE Ha OoJice MIyOOKOM aHaIHM3€ CYMIECTBYIOIIUX METEO-
poJsiorhnyeckux AaHHbIX. OIHAKO, HECMOTPS Ha 3TO, MPOTHO3UPYEMOE B
OyayleM YBEIMYCHHWE CUIIBI BETPa BCJICACTBHE W3MCHCHHS KIMMAaTa IpU
MIPOSKTHPOBAHUY 3[aHUN U COOPYKCHHUU MPAKTUICCKH HE yUUThIBacTcs. Jla
U B IEJIOM PETYISPHOE YBEIMYCHUC PACUYCTHBIX HATPY30K MPHBOIHT K CY-
LIECTBEHHOMY YJOPOKaHUIO CTPOUTENIbCTBA 3/IaHUN M COOpYy>KeHui (oco-
OCHHO BBICOTHBIX W OOJBINEIIPOJETHHIX), NMPH ITOM, HE OOecreunBas HX
a0COIOTHYI0 HAJEKHOCTh. TakXKe CYIIECTBEHHBIM HEIOCTATKOM HOpMa-
TUBHBIX JOKYMEHTOB SIBJISICTCS OTPAaHHMYCHHOCTh PEKOMEHIAIMH 10 Y4eTy
BETPOBBIX BO3J/IEUCTBUH, BBI3BIBAIOIINX a3pOJUHAMUYECKUE HEYCTOMUYMBBIC
KoJIeOaHusI.

Hcxons w3 BBIIE MPEICTABICHHOTO, CUHUTAEM, YTO ALTCPHATHBHBIM
HATIPABJICHUEM TOBBIIICHHUS YPOBHS HAJCKHOCTH 3JaHUUA M COOPYXKCHUUN
MOJKET SBJISITCS pa3pabOTKa M CO3JJaHHUE CUCTEM MOHHTOpPWHTA H YIIPaBIic-
HUSI KOHCTPYKTHBHOM 0€30MAaCHOCTHIO CTPOUTEIBHBIX OOBEKTOB. 3alauaMu
TaKUX CHUCTEM JOJDKHBI OBITH HE TOJBKO (PHKCALUS HATPY30K M PEaKIIHid
KOHCTPYKLHH, HO U yHpaBJIe€HUE COCTOSHUEM KOHCTPYKUHUHN C LEJbIO Tpe-
NYTPEXKICHHS aBapUHHBIX CUTYaIUH.
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CHANGES IN ACTIVITY OF WIND EFFECTS AND THEIR
REFLECTION IN THE STANDARD DOCUMENTATION

The paper found that there is a stable tendency of increase in average
wind speed in the world. Consequently, the analyzed normative
documents of Ukraine, the EU, the US, Australia, which regulates the
wind effects on buildings and structures, accounting for these changes
Keywords: wind speed, pulsation, cyclone, hurricane, flutter, aerod-
?namic unstable oscillations.
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3MIHUA AKTUBHOCTI BITPOBOI'O BILIUBY TA iX
BIJIOBPAKEHHSI B HOPMATHUBHIN JOKYMEHTAIII

Y po0oTi BCTAaHOBJIEHO, 1110 CTIOCTEPIracThesi CTA0IIbHA TeHAeH s
30l/IbIIIEHHS cepeHBLOPIYHOT BUAKOCTI BiTPY y BchoMy cBiTi. BHaci-
J0K ILOTO MpoaHaji30BaHAa HOPMATHBHA JOKyYMeHTaIliss Ykpaina, €C,
CIIA, ABcTpadii, ika perjaMeHTye€ BiTpoBi BIUIMBY Ha OyiBJIi Ta
CIIOPY/IM, HA MPpeAMeT BpPaxXyBaHHs AaHHUX 3MiH

Knwuoei cnoea: MBUAKICTH BITPY, MyJIbcalis, HUKJIOH, yparas, ¢gaar-
Tep, aepoAMHAMIYHI HeCTilKi KOJHBAHHS.
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