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Summary

Obtaining actual data on a change in the value of snow load for a snowfall is an important task the solution of which is
usually neglected. The purpose of the work was to obtain a data on dynamics of the snow load change on a roof for a snow-
fall. A system for remote monitoring of the snow load was developed for this purpose. Th s system allows continuous gath-
ering and transmission of the data on the snow load change from a unit of area. Obtaining this information gives an indi-
cation of the size of snow loading and dynamics of the snow accumulation during snowfall. The developed system provides
continuous collection and transmission of data about the changing snow load per unit area. Th s information makes pos-
sible judging values of the snow load and its dynamics during a snowfall. Using of this system allows monitoring of snow
accumulation during a snowfall. Discreteness of the system is 1 minute, and the sensitivity to the load change is 50 g. The
platform is designed for a load less than 100 kg. When a snowfall ends the platform should be cleaned. In 2015, the system
has been just tested, but in future we plan to use the system without cleaning for the whole snow season. In this connection,
the more powerful sensors will be used.

The system consists of a rectangular platform with an area of 1 m?, and it is equipped with four load cells «<TOQUES»
BBA at the corners. It was used for two months from late January to mid-March. In total, nine snowfalls were observed. In
the winter season of 2014/15, increases of snow loads changed within the range of 10-100 kg/m?. Analysis of the data shows
that the maximum snow load exerted on the roof takes place at a snowfall peak, after that it decreases under the influence
of external factors. Th ee main factors influencing formation of the snow loads on a flat roof are as follows: the quantity
of solid precipitation, the snow melting, and redistribution of snow by wind. Using of the system allows obtaining actual
values of snow load on roofs of buildings instead of data calculated from the snow weight on the ground. These values can
be then used to correct standards for the snow loads.

Cmamos npunsma k newamu 11 cenmsbpsa 2015 e.
KmoueBbie cnoBa: MOHUMOPUHe, C(He208aA HAz2py3Ka, CHe2oHaKonJieHue, mo/ilyuHa CHexxHo20 noKpoeda.

PaspaboTaHa crcTtema ANCTaHLMOHHOIO MOHUTOPWHIA CHEFOBOW Harpysku Ha ropyu3oHTaNibHy0 NoBepx-
HOCTb, KOTOpasa NpeacTaBnAeT cobon BecoByo MNATGOPMy, OCHALLEHHYIO TEH304aTUMKaMn U NOAKIIO-
YEHHYIO K MOACMCTEME aHaNoro-UndpoBOro NpeobpasoBaHUs AaHHbIX C Nepefayell X Ha KOMMbloTep.
AHanuns gaHHbIX, MONy4YeHHbIX Ha Tepputopmm . KOxkHo-CaxanunHck 3umon 2014/15 r., noKasan, YTo mMak-
CMManbHaa Harpyska Ha MOBEPXHOCTb KPOBAW 34aHMI BO BPeMA CHerornaga MoxeT CyL|eCTBEeHHO NpeBbl-
WaTb CPefHIOI0 Harpy3Ky, OLLEeHEHHYIO 3a BECb CE30H.

Baenenue TOJIIIMHBI U TNIOTHOCTU CHEXXHOTO MOKpoBa [12],

HEe3aBUCHUMO OT YCJIOBUI ero (opMUpPOBAHUS, U

BennunHa cHeroBoit Harpy3kKu — BaxkHasl Xa-
PaKTEPUCTUKA, YYUTbIBaEMasi NPy MPOEKTUPOBAHNUY
30aHUMN U COOPYXKEHUI B PETUOHAX C YCTOMYMBBIM
CHEXHBIM MOKPOBOM. B HacTosllee BpeMs 3Haue-
HUE CHErOBOM HArpy3ku, UCIOJIb3yEMOE JJIsI IIPO-
€KTHPOBaHMSI, IIOJIyJaeTCs IIyTEM MepecyeéTa CHEero-
BOM Harpy3ku Ha IpyHT Ha OCHOBE MaKCUMAaJIbHOMN

YMHOXEHHEM TIOJIy4eHHOM Harpy3ku Ha Ko3hpu-
LIMEHTHI, ONKMCHIBAIOIINE TIepeXod K Harpy3kKe Ha
KPOBJTIO, VKJIOH KPOBJIM, BO3AeHCTBUE BeTpa |3, 4].
YMHOXeH1e Ha JaHHbIe KO(POUINESHTH YMEHb-
1IaeT Harpy3Ky, IIpu 3TOM He YUYUTHIBAETCS, YTO
MPOLIECCHI, KOTOPhIE OMUCHIBAIOTCS YMEHBIIAK0-
IUMU KO3 PUIIMEeHTaMU, MOTYT BO3IEHCTBOBATh
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Ha CHEXHBIN ITOKPOB 1 HA TPYHTE: aHAJIOT YKJIOHA
KPOBJIM — 3TO €CTECTBEHHBIN OTKOC, aHAJIOT BO3-
IEeCTBUS BETpa — CHETOIIEPEHOC.

AHanmu3upys ciaydad oOpylIeHHs KpOBelb Ha
Tepputopum Poccuiickoit @epepanun [7, 13],
MOXHO CIIeJIaTh BBIBOI, YTO OCHOBHOE YHCJIO 00-
PYIIEHU IIPOMU30III0 He M3-3a UX IOCTEIIeHHO-
ro HarpyXeHus B TeUCHUE 3MMBbI, a M3-3a PE3KO-
IO YBeJIMUYEHMS CHETOBOI HAarpy3Ku 3a KOPOTKHM
IIPOMEXYTOK BpeMEHM — BO BpeMs CHeromasna,
KOTJa CHET He ycIieBaeT paBHOMEPHO paclipeie-
JINTHCS II0 BCEM IIOIIAAX, YTO BEAET K OOpyIe-
HUIO KPOBJIX B Pe3y/IbTaTe KPUTUIECKOTO YBEIIe-
HUS HAaTpy3KM Ha €€ oTHmejbHBIe ydacTKu. OIeHKa
IIPUPOCTA BEIMYMHBI CHETOBOM HArpy3Kyd Ha KPOB-
JIIO B TeYeHNE CHETOIaaa MOXET CYIIIeCTBEHHO I10-
BJIMSITh Ha 00Ilee pacCMOTpeHHE IIPOOIeMBI CHE-
TOHAKOIUICHHWS Ha KPOBJIE M HAa HOPMUPOBAHUE
cHeroBoil Harpy3ku. OgHAKO TaHHOMY BOIIPOCY
OOBIYHO HE YAEISIEeTCS JOKHOTO BHUMAHMUSL.

Llens pabOTHEI — MOIYYUTH JAaHHBIE O TUHAMMKE
M3MEHEHMSI CHeTOBOI Harpy3KH 3a cHeroman. s
3TOro ObLIa pa3paboTaHa CUCTeMa JUCTAHLIMOHHOTO
MOHUTOPUHTIA CHETOBOI1 Harpy3Ku (majiee — cucTe-
Ma). PazpaboTaHHasi cucTemMa obecIieumBaeT Herpe-
PBIBHBII cOOp U IIepenady JaHHBIX 00 M3MEHEHHNU
CHETOBOI HArpy3kKd Ha eIVMHHUIY IUIomanu. Takas
nHGOpMAaIKs MO3BOJISET CYIUTh O BEIMYNHE CHE-
TOBOI HArpy3KH 1 O TMHAMUKE CHETOHAKOIICHUS B
TeyeHue cHeronaga. ITogoOHast uHopMauus ciay-
KUT OCHOBOM IJISI HAYIHO-MCCIIEI0BAaTEIbCKNX U
MMPOEKTHO-M3BICKATEILCKNX pabOT B PErMOHAX, THe
BJIMSIHHE CHEXHOTO MOKPOBa Ha XO3SIMCTBEHHYIO
IesITeIbHOCTh UMeeT OOJIbIIOe 3HAUCHHE.

Omcanue cuCTeMbI

CucremMa mpeacTaBisieT co00il KBaIpaTHYIO
ratgopmy miomansio 1 M2 (puc. 1, a), obopyno-
BaHHYIO YeTbipbMs TeH3oaaTunkaMu «TOKBEC»
BBA (puc. 2) no yrnam. Tenzomatuuk «TOKBEC»
BBA nipencrasisieT coboit 6anky, KoTopasi OTHUM
KOHIIOM (DUKCHUPYETCS HEMOIBUXKHO, a Ha APYyroi
KOHell IpUKJaabiBaeTcsa cujia. YyBCTBUTENbHBIN
5JIEMEHT 3aKPhIT 3alIUTHBIM KOXXYXOM B BUIIE CUJIb-
(oHa. J1aTYMKU UMEIOT BHICOKYIO TOUHOCTb U BBICO-
KW KJIacc 3allMThl OT Bjaru. TeH30JaTYuKU IO~
KJIIOUEeHBbI K CYMMUpYIOILeil Kopooke (cM. puc. 1, 6),
B KOTOPO# HA OCHOBE 3HAYEHUII HArpy3KH, MOTY-
YEHHBIX C IJATYMKOB, pACCUMTHIBAETCA (pakTHUUecKast
Macca cHera. CymMmmMmupytolas Kopooka MoaKIoye-
Ha K BecoBoMy nHaukaTopy « TOKBEC» SH-50 (cm.
puc. 1, ), yepe3 KOTOpHIii BHITIOJHSIOTCS TIpe/iBa-
puTesibHas HacTpoiika u KaaubpoBka Becos. Ilocie
HACTPOMKM 3HAYEHUE TEKYIIE MacChl C CYMMUPY-
I011Iei KOPOOKM MPUXOAUT HA MHAMKATOP U 0TOOpa-
>KaeTcsl Ha 3JIEKTPOHHOM TabJjio. BecoBoil nHauka-
Top ocHalgH uHTepdericom RS485, mo3ponasomnm
nepenaBaTh JaHHbIE HA IPyrue YCTPONCTBA, B TOM
Yyyciie M Ha TIePCOHAJIbHBII KOMITBIOTED T10 MPOTO-
Kojy Modbus. B HaiieM ciyyae ObUI0 HEOOXOAMMO
3aMMChIBaTh JaHHbBIE HAa 3JIEKTPOHHBIM HOCHUTEIb B
peXuMe peaqbHOTO BpEMEHU, TO3TOMY BECOBOI MH-
JUKATOp OBbLI MOJKIIOYEH K MepCOHATBLHOMY KOM-
nblotepy. s cBs3M ¢ KOMIIBIOTEPOM B OTIMChIBA-
eMOIl crucTeMe UCIOob30Bajicsl KoHBepTep «Bolid»
USB-RS485 (cMm. puc. 1, o).

ABTOpPHI TakxXe pa3zpaboTanu Mmporpammy Ha
sa3pike C#, nmpuHuMarlolyto naHHsle ¢ USB-nopra,

Puc. 1. Cxema cucteMbl JUCTAaHIMOHHOTO MOHUTOPUHTA CHETOBOI HAarpy3KM (a—e — CM. TEKCT)
Fig. 1. Scheme of the system of snow load remote monitoring (a—e — see Text)
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Puc. 2. Tenzonatuuk «TOKBEC» BBA, ncnosnb3yemslii B
cucreme
Fig. 2. The strain gages «<TOKVES» BBA, used in the system

MOAKIIOYEHHOTO K UHANKATOPY, U COXPaHSIOIIYIO
WX B yIOOHOM JJisl JajibHelIneir paboThl (popma-
Te (B ¢popmarte «.xls»). JlJaHHBIE MPUHUMAIOTCS C
IUCKPETHOCTBIO B 1 MUHYTY, YyBCTBUTEJIBLHOCTH
K U3MEHEHUIO HArpy3Ku cocTaBisieT 50 rpamMM.
IInargpopma paccuutaHa Ha HArpy3kKy, He Ipe-
peimatontyto 100 krc/m2. TTocie cHeronaza rat-
¢opma HyxmaeTcs B pacuuctke. B 2015 r. cuctema
ObLIa 3amyllieHa B TECTOBOM pEXMMeE, B JaJbHEM-
1IeM IUTaHUpyeTcs paboTa CUCTEMBI 03 pacUMCTKU
B TEUEHUE BCETo Mepuoa 3ajeTaHus CHEXHOTO 110~
KpOBa, MO3TOMY IUIAHUPYETCS UCIIOIb30BaTh AaT-
YUKW, paCCUMTAHHBIC Ha OOIBIIYIO HATPYy3KY.

Pe3syabraTel HAOMIOAEHUIA

B auBape 2015 r. npoBeneHO TeCTUpOBaHUE
cucteMbl Ha Tepputopuu r. FOxxHo-CaxalnHCK.
IInardpopma ObIIa ycTaHOBJIEHA Ha IJIOCKOMN
KpBbllie TpEXaTaxkHoro 3nanus. [Tnomank KpoBim —
3570 m?2, opuenrauusa kpsimu — C—IO (rocmos-
CTBYIOIIleC HANpaBJcHUE BETPOB BO BpeMs METe-
neit). BecoBoit MHOUMKATOP U cUCTeMa MpuéMa u
00pabOTKM JaHHBIX YCTAHABIUBAINUCH B IIOMEIIIE-
Huu. [1poBepsitack BO3MOXHOCTD MOJy4YeHUS TaH-
HbBIX 00 U3MEHEHUH BEJIMYMHBI IIPUPOCTA CHETOBOMU
Harpy3Ku BO BpeMsI CHETOITaa.

[To MeTeopOIOTMYECKUM YCIOBUSIM 3UMHMI
ce3oH 2014/15 r. MOXXHO XapaKTepu30oBaTh KaK He-
tunuuHbiil 1 KOxHo-CaxanuHcka. B TeueHue
rnepuoja HaOMIOAeHU ObLIM OTTEIEIN, JOXIHU, a
TaKKe CMEIIaHHbIC BUIBI OCAAKOB, K BO3IEHCTBUIO
KOTOPBIX CUCTeMa He OblIa moAarotosieHa. Cymma
CpeIHEMECSYHBIX TEMITEPaTyp 3a XOJOMHBIN Mepu-

on 1Mo 'MC KOxHo-CaxalmHCK B cpeTHeM paBHa
—34 °C, a 3uMoi1 3Toro roga cocrtasmia —24 °C.
YcroitunBeie MOpo3bl B KOxHO-CaxanmHCcKe ycTa-
HOBWINCH K 22 nexkabps 2014 r., IpomoIKnUTENb-
HOCTbh Mepuoia cocraBuia 94 cyrok, OKOHUYaHUE
npunniock Ha 7 mapta 2015 1. [TpogomKuTe TbHOCTD
Ieproaa OTIMIACTCS OT CPESATHEMHOTOJICTHUX 3Ha-
yeHuit Ha 9% [5, 6]. Ha ¢oHe ycTOMYUBBIX MOPO-
30B HAOJIIOOAINCH OTTENE/IN, IIPU KOTOPBIX TeMIIe-
paTypa Bo3ayxa THeM moBsIaiack ot 0 mo +2,7 °C.
B cpeaneM 3a 3umy Ob110 17 gHEl ¢ MOBBIIIEHU-
eM Temmepatypsl 6onee 0 °C, u3 KoTophix 12 mHeit
MIPUILIACH HA IIeproa pabOTHl CUCTEMEL.

3a nepuon paboThI CUCTEMBI COTJIACHO JAaHHBIM
I'MC HOxHo-CaxanuHck BbTanao 64,7 MM ocaj-
KOB TIpU cpegHei temmepatype —3,9 °C. CHeromna-
IIBI Yallle BCEro OTMEYaINCh IIPY CEBEPHBIX BETPax
(75%) u cpenHeit ckopoctu BeTpa 4—5 M/c. Tlepe-
XOJI CPEOIHECYTOUYHOI TeMIIepaTyphbl BO3IyXa dyepes
0 °C mmpuméncg Ha TpeThio Aekaxy mMapra. Hamm
HaOJIIOAeHUS IIPOBOAMINCH BO BTOPOI ITIOJIOBUHE
Ieproaa ¢ YCTOMYMBBIMHA MOPO3aMHt, UYTO CBSI3aHO
C MNOATOTOBKOM cucTeMbl K padboTte. Ilepruon paboThl
CHCTEeMBI — IBa Mecsiia (C KOHIIa SHBaps OO cepe-
IWHBI MapTa). 3a JaHHBIN IIEpHOI ObUIM OTCIIeXE-
HBI JeBSITh CHETOIIAI0B.

Ilo maHHBIM, TTOJTy4aeMBbIM OT CUCTEMBI, CTPO-
WINCH TpadUKA M3MEHEHMSI HAarpy3Ku 3a CHEro-
mag. Ha puc. 3 mokasaHbl TaHHBIE 3a IIECTh CHE-
rolajoB, MPUPOCT HATPY3KHU II0 CHeTromazam
usmenscs ot 10 go 100 krc/m2. MakcuManbHbIA
MPUPOCT CHETOBOI HAarpy3Ku IokKa3aH Ha puc. 3, 0
(Tpu saBneHwus). IlepBbIil cHeroman ObIT B TIepHU-
on ¢ 27 no 28 ¢eBpaiisi ¢ IpupoCTOM Harpy3Ku A0
42 xr, BTOpOoil — ¢ 1 mo 2 mMapTa ¢ IpUPOCTOM 10
53 xr, Tpetnii — 3 mapta ¢ npupoctoM 37 kr. CHe-
romnajbl ceA0BaJIM OAUH 3a IPYTUM C HEOOJIbIIM-
MU nepepbiBaMu (0Koyio 8—12 yacoB), BO BpeMs
KOTOPBIX YaCTh HAKOIJIECHHOTO CHeTa CHOCHUJIO C
miatgopmbl. O61Ias MakcUMajbHasl Harpy3Ka 3a
BCe TPU CHerormaaa, ¢ y4éTOM YMEHbIIEHUs Ha-
IPy3KM BO BpeMs IepepbiBOB, cOCTaBuUIa OoJee
100 xrc/m2. Bee 3aUKCUPOBAHHbBIE CHETOMALbI
MMEIOT MHTEHCUBHOCTbh HUXE CpeaHell, KoTopas
110 MHOT'OJIETHUM AaHHBIM B FOxHo-CaxanuHcke
coctasisieT 0,98 cm/4u. Haubosbliass MHTEHCUB-
HOCTb CHeroImajaa, 3apeructpupoBaHHas B IOx-
Ho-CaxanuHcke, — 9,0 cM/4 BO BpeMs cHeromnazia
5—6 mapta 1969 r., Korna 3a 6 4acoB 15 MUHYT BbI-
najio 57 cM cHera [6].
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Puc. 3. I'paduku mpupocTa cHera 3a 3aperucTpUpPOBaHHBIE CUCTEMOI CHEromaabl
Fig. 3. Dynamics of snow load changes over snowfalls registered by the system
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Oo0cyxIeHue pe3yJibTaToB

HakonneHnue cHera Ha KpoBJjie CYLIECTBEHHO
OTJIMYAETCS OT €ro HaKOIUIEHMSI Ha TPYHTE, TaK KakK
KOHCTPYKTHUBHBIE OCOOEHHOCTHU 3AaHus, ¢hopMa
KPOBJIM, BBICOTHOCTb, TEIUIOTEXHUYECKUE CBOM-
CTBA U IPyrvMe napaMeTpbl MEHSAIOT XapakTep OT-
JIoxXXeHus cHera. PaccMoTpuM ocHOBHBIE (haKTOPHI,
OIpeNeIsIIoNIne CHETOBYIO Harpy3Ky Ha KpPOBIIIO, C
KOTOPBIMU IIPUIILIOCH CTOJKHYTHCS IIPU IPOBEIe-
HUM SKCIIEPUMEHTA.

IIpexme Bcero, Kak ¥ Ha TpyHTE, BEIMYMHA CHE-
TOBOI Harpy3Ku OyIeT 3aBUCETh OT KOAUYEeCMBA Bbl-
nadarouwux 6 3UMHUIL ce30H meépdbix ocadkoe. Be-
JINYMHA CHEIrOBOM HArpy3KW Ha TPYHT B 3UMHUIA
ce3oH 2014/15 r. cocrapnsina 300 xkrc/m? [8], T.e.
50% cHeroBoii HAarpy3Ku, pacCUMTAHHON IJIsI pe-
rruoHanbHOro HopMatuBa [ 1] KOxHO-CaxannHcka,
paBHoit 600 krc/m2. K coxaneHulo, B Iepuos pa-
0OTbI CUCTEMBbI HE ObLJIO CHErOMamoB C OOJbIION
MHTEHCHBHOCTBIO BBIITANCHUS OCATKOB, KOTOPHIE
€XXeTOTHO BO3MOXHHBI Ha Tepputopuu FOxHo-Ca-
XaJIMHCKa. 3aperuCcTpUPOBaHHEIE CHErOIambl, He-
CMOTPSI Ha CBOIO HEOOJIBIITYI0 MHTEHCUBHOCTD, MH-
TePECHEI IJIST UCCIeAOBAaHUS HE TOJIBKO B CBSI3U C
IIPUPOCTOM HArpy3KHd BO BPEMSI STUX SIBIICHUN 10
100 Krc/mM2, HO ¥ KaK TIepBblE CHETONABI, TT0 KOTO-
PBIM MOJy4YeHa BpeMeHHAsS] M3MEHUYNBOCTD YBEIU-
YeHUSI CHETOBOI HaTrpy3KU.

Crnenyoluii (pakTop — masHue cHeea Ha KpOB-
Jie, yMeHbllalollee CHeroByo Harpy3ky. Ha oObiu-
HOI YTeIUIEHHOIW KpOBJie Had OTaIllIMBaeMBIM
31aHMEM, Ha KOTOPO#l M TeCTUpoBajach CUCTE-
Ma, aKTMBHOTO TEIJIOBBIIEICHUS HET, U TTOKPHI-
THE KPOBJIHM MMEET TeMIIepaTypy, MpUOIIKEHHYIO
K TeMIlepaType oKpyxXaroleil cpensl. B suMHu
MepUo IIPU OTCYTCTBUM CHEra Ha KpOBJIe HyJieBas
M“30TepMa 3JaHUS HAXOIUTCS B TOJIIIE KpoBau. On-
HaKO MpY HAKOILJIEHWU JOCTaTOYHOIO KOJIMYECTBa
CHera Ha KpoBJie HyJieBasl U30TepMa MepeMelaeTcs
B KOHTaKTHYIO 30HY «IIOKPBITHME KPOBJIM — CHEI»,
TaK Kak CJI0li CHera co3ma€T JOMOIHUTEIbHYIO TeIl-
Jomzojsiumio [2, 9, 15]. Takoe Xxe siBieHMe HAOJIIO-
JaeTcs 1 IpY U3YIeHUU TeMIIepaTyphl CHeTa, OTJI0-
XKEHHOro Ha rpyHTe. B TeueHue 60Jblero nepuoja
3ajIeTaHUs TIyOOKOTO CHEXKHOTO ITIOKPOBa TeMIIepa-
Typa Ha KOHTaKTe «II0YBa—CHET» OyIeT OepKaTbCs
okoino 0 'C[10, 11, 14].

B nepuon TecTupoBaHMs CUCTeMbl HabOI0ma-
JIOCh TassHME CHera B 30He KOHTaKTa «IIOKPHITUE

KpPOBJIU — CHer». ToJIIMHA CI0s CHera, U3 KOTO-
poro Ij1a BOOooTaada, n3-3a YCTOMYMBOUM HYJIEBOM
TeMIeparypsl n3mMeHsiack ot 0,5 no 2,5 cm. OgHa-
KO MMEHHO 3TOT CJIOM HamboJjee CUIIBHO pearnupo-
BaJI Ha O0IIIee ITIOHMKEHNEe CPeTHECYTOYHOM TeMIIe-
patypsl. Korma 3maHue B HOYHOM neproa HaYnHAaIO
aKTHUBHO OCTBIBATh, 3TO IIPUBOIMWJIO K IIEpEeMEIe-
HUIO HYJIEBOI M30TEPMBI HIKE YPOBHS KPOBJIHU, B
pe3yabTaTe 4ero CJIoi cHera, M3 KOTOPOTo IIjIa BO-
IooTHa4a, cMep3ajics, IIpeBpaasch B PeXXeIsTIIn-
OHHYIO KOPKY, IIYCTb M HEe UMEIOIIYIO CILUIOIIHOTO
3ajieTaHus 110 BCeil miomany Kposiu. JJanHoe siB-
JICHHE CKa3bIBaJIOCh Ha paboTe cucteMbl. Ilpu ot-
CYTCTBUM CHETomaaa BeJIMYMHA HAarpy3KW HauMHAajIa
pacTu 3a cU4€T cMep3aHUs CHeTa BOKPYT IL1aTdop-
MBI, IO3TOMY ILTaT(GOPMY MPUILIOCH ITOTHSITH 1 3a-
BECUTb €€ Kpasi, YTOObl 130eXKaTh OLIMOKHU TIPU MO-
JIyIeHNU TaHHBIX BO BPEMSI CHETOIIaI0B.

Ilocnemumii u3 paccMaTpuBaeMbIX (PaKTOPOB —
nepepacnpedenerue cHeea HA NOKPbIMUU KPOBAU NOO
eausHuem éempa [4, 15] — oCHOBHOI1 (haKTOp, OIpe-
eSO HepaBHOMEPHOE pacipenesieHre CHeTO-
BOI1 HArpy3Ku 110 IUIOINAAM KpoBiu. MBI ImocTapa-
JINCh CHU3UTH BIMSIHHE 3TOTO (haKTopa Ha IIEPBOM
aTale 3aIycka CUCTeMbI, Pa3MECTHUB €€ Ha INTOCKOM
KpHIIIe, MMEIOIIei OpUeHTALIMIO IO IIpeobIagaio-
1IIee HallpaBJeHUEe BETPOB BO BpeMs MeTeiei. Can-
TaeTcsl, YTO Ha KPOBJIe, UMEIOIIeH INIOCKUN IIpo-
¢uib, CHeT pacIpenessieTcs paBHOMEPHO M IOCIE
3aroJiIHeHUSI 00bEMa KPOBJIM BHYTPU OOPTOB HE 3a-
nepxuBaeTcs. YacTUYHO JaHHBIN Te3HUC IOATBEPXK-
JaeTCs HAlllMMU HaOIIOASHUSIMM.

CHerochEMKH, IIPOBOIUBIIINECS HA KPOBJIEe, T
OBL1a YCTAaHOBJICHA CHCTEMa, IT0Ka3aJy He3HAIr-
TeJbHBIN Ilepera TOJIMMHEI CHera Mo IIpoQuiIio
KpoBiu (puc. 4). MakcuMaibHas pa3HHUIIA B TOJIIIIN-
HE CHera mo npoduiIio 3a IIepuoa HaOIoaeHUsI Ha
npoduie 1 coctaBuia 46 cMm, Ha ipoduite 2 — 36 cM,
Ha ipoduie 3 — 31 cMm. OgHaKo TepeHoC CHeTa Be-
TPOM M CCHIIAaHNWE MMEIOT Ha IJIOCKOM IOKPBITHHU
OoJlplliee 3HAYCHME, YeM IIpearoaraeTcs. JeicTBu-
TEJIbHO, ITOCJIe 3alI0JTHEHUSI 00bEMa KPOBIIM BHY-
Tpu OOPTOB, CHET, BHIIIAAAIOIINI BO BpeMsI C1a0b0 1
YMEPEHHO MHTEHCHUBHBIX CHETOITaI0B, IIOYTH HE 3a-
nIepxuBaeTcs Ha Kposjie. CIyBaeTcsT 3TOT CHET U C
IIPUHUMAOIIEH IaT(popMbl, KOTOpast IO OIIpene-
JIEHHOTO MOMEHTa (PMKCUPYET U3MEHEHNE CHETO-
BOI1 HArpy3K#, a MpU YBEINICHUN CKOPOCTH BETpa
/W11 YMEHBIICHN MHTEHCUBHOCTHA OCAIKOB IIO-
Ka3bIBaeT CHIDKeHIE 3HAYCHUS I'padlieHTa Harpy3KHu.
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Mpodounb 1

Puc. 4. CxeMa pacrnojioxkeHus rmiaT@opMbl 1 CHETOMEPHBIX podueit Ha Kpbiie. 2 peBpains 2015 r.
MacmTab ropuzoHTanbHbli a, 6 — 1:1000; MaciuTad ropu3oHTaNbHEIHA 6, ¢ — 1:500; MaciuTad BepTUKaIbHbIN 6— — 1:50
Fig. 4. The scheme of arrangement of platforms and snow profiles on the roof. Date 02.02.2015.

The horizontal scale a, 6 — 1:1000; the horizontal scale g, ¢ — 1:500; the vertical scale 6—e — 1:50

BmecTte ¢ TeM npu yBeJIMYEHUU UHTEHCUBHOCTU
CHerormnajaa MpoMCXOAUT HaKOIUICHE CHera He3aBu-
CHMO OT BHEITHUX yCJIOBUIA. Pe3ynbTaThl, MOTyYeH-
HbIE 110 TaKMM CHeromanam, IpeacTaBleHbl 31eCh
paHee. BBuny 000Cc00JIEHHOCTY KPOBJIU CaJIbTaLIUST
C MpUJIeramlileid TEpPUTOPUM OTCYTCTBYET U MO
BO3IEHCTBUEM ONMCAHHBIX (PaKTOPOB CBEXKEBBITNAB-
LM CHET CAyBaJICsl C KPOBIIM IIOCJIe IIpeKpalleHus
cHeromnaza. B riepBbie yachl Mocjie OKOHYaHUS CHEe-
rorajaa KapTuHa pocTa Harpy3kM, MokKa3biBaeMas
CHCTEMOI, ITOATBepKAalach HATYpHBIMU HabJII01e-
HUSIMHU, a yepe3 1—2 CYyTOK CBeXEBBINIABIINI CHET
MOYTH IOJHOCThIO OTCYTCTBOBAJI KaK Ha IaTdop-
M€, TaK 1 Ha OCTaJIbHOU YacTH KPOBJIU. DTO IMpPU-
BOJIMT K BBIBOAY, YTO OCHOBHASI CHEroBasi Harpys-
Ka 4 e€ MaKCHUMaJbHasl BeJIMUYMHA, KAK MUHUMYM B
OTHOIIIEHUH TUIOCKOI KPOBJIM, MPUXOISITCS Ha MUK
Hau0oJiee NHTEHCUBHBIX CHETOMNAI0B, a JaJlbHel-
II1e MPOILEeCChl, MPOTEeKalolle Ha IIOBEPXHOCTU
KPOBJIM, IPUBOISIT K MepepaclpenesieHUIO CHera u
CHIXEHUIO HaTPy3KU Ha KOHCTPYKIIMIO.

HN3yuyuB 3a¢pMKCcUpoOBaHHBIE CUCTEMOM MpPU-
pPOCTHI BEJIMYMHBI CHETOBOII Harpy3Ku BO BpeMs
OTHOCHUTEJILHO cla0bIX 1Jis Tepputopun KOxxHO-
CaxaJqMHCKa CHEromnaiaoB IojiydaeM IIPUPOCT Be-
JMYMHBI CHETOBOI Harpysku no 100 krc/m2. He
clenyer 3a0bIBaTh M O Macce CHera, 3aIloJIHUBIIEH
00BEM KpOBIIM BHYTpU 00pTOB. M3MepeHHas Be-
JIMYMHA CHETOBOM HArpy3KM, BO3IEWCTBYIOIIEH

Ha HecylIre KOHCTPYKIIMU 3IaHUsI, Ha KOTOPOM
MMPOUCXOAMIIO TECTUPOBAHUE CUCTEMBI, COCTaBU-
na 100 krc/m?2 6e3 yuéTa BIMSHUS CHETONAnOB, T.€.
JIOTIOJIHUTEIbHAsI HAarpy3Ka, 3aUKCHpOBaHHAas
CUCTEMOI BO BpeMs CHEroIlaJoB, HaKJIaablBaeT-
cs Ha 100 Kkrc/M2, BO3IEHCTBYIOLIMX HA HECYILYIO
KOHCTPYKIIUIO ITOCTOSTHHO TTOCJIe 3aIIOJTHEHUS 00b-
€Ma KpOBJIM BHYTPU OOPTOB.

3akinouenue

Pazpaborana cucrtema JUCTAaHIIMOHHOTO MOHU-
TOPMHTA CHETrOBOI Harpy3Ku, MO3BOJISIONIAs MO~
JIYYUTh JaHHBIE O TMHAMMKE CHETOHAKOILJICHUSI BO
BpeMsl CHEroIlaja v MoKas3biBalomas GakTUu4ecKylo
BEJMYMHY CHETOBOI HAarpy3Ku OT CHEra, HaKOTUIeH-
Horo Ha 1 M2 kpoBinu 3n1aHus. JlaHHAs cucTeMa pac-
UpsSIeT CIUCOK NPUOOPOB, MPUMEHSIEMBIX IS
HCCIIeI0BaHUS CHEXXHOTOo MoKpoBa. B xone uccie-
JIOBAHUS BIEPBBIC MOJYYEHBI CBEACHUS O IIPUPOCTE
BEJIMYMHBI CHETOBOM HArpy3KM BO BpeMsI CHErorma-
IIoB. 3a(pUKCHUPOBAHHBIE CUCTEMOM TTPUPOCTHI CHE-
TrOBOI Harpy3ku B 3UMHUI1 ce30H 2014/15 1. u3me-
Hsroresd ot 10 go 100 krc/M2. AHAIU3 MOJIYYEHHBIX
JAHHBIX TTOKA3bIBACT, YTO MaKCUMAaJIbHasl CHETOBast
Harpyska, okasblBaeMasi Ha KPOBJIIO, IIPUXOAUTCS
Ha MUK cHeromana. [lajgee Harpy3Ka CHUXKAeTCs 1O/
BO3IICICTBUEM BHEIITHUX (PAKTOPOB.
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lpuknaoHvle npobnemoi

BEISIBIICHBI TpY OCHOBHBIX (haKTOpa, BIUSIOIINIX
Ha (GOpMUPOBAaHUE CHEIOBOM HArpy3Kd Ha ILJIO-
CKO#1 KpOBJie: KOJMIECTBO BHITAMAIONINX TBEPABIX
0CaJIKoOB, TasiHUE CHeTa, IepepacipeaesieHe cHera
BeTpoM. [IpuMeHeHMe pa3paboOTaHHOM CUCTEMEBI
MO3BOJISIET MONYUYUTh (paKTUYECKOE 3HAYEHUE CHE-
TOBOW Harpy3Ky Ha KpOBJIE 3aHUI, a HE pacuETHOE
13 Macchl cHera Ha rpyHTe. IlomydeHHoe akThuue-
CKO€ 3HaUEHME MOXET OBITh UCIIOJIB30BAHO MIJISI KOP-
PEKTUPOBKUA HOPMATUBOB 110 CHETOBBIM Harpy3KaM.

BaaromapHocTi. ABTOPHI BIpaxkaroT 0J1arogapHOCTb
csouM kosneram: H.A. KazakoBy, FO.B. I'eHcuo-
posckomy, B.C. ITaBnoBy (CaxanuHcKkuii puanan
JanbHEBOCTOYHOI'O I€0JIOTMYECKOro MHCTUTYTa
JABO PAH), a takxe A.E. Manamenko (Crnenanb-
HOe KOHCTPYKTOPCKOE OI0pO CPeICcTB aBTOMAaTU3a-
nuu Mopckux ucciegosanuii JIBO PAH) 3a mo-
MOIIIb B OpraHM3alluy HAOJIONeHNI 1 IIeHHBIE CO-
BeThI Ha BCEX ATallaxX peajn3alyy IPoeKTa.

Pab6ota BeImonHeHa rpu noaaepxkke rpanTa [paBu-
teabcTBa CaxalmHckoi obiactu ot 27.04.2015
Ne 186-p.
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