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JTUHAMMKA JKECTKHUX IOKPBITUI ABTOJIOPOKHBIX ITYTEINIPOBO/IOB
ABTOXOJ OTMOKTOPYHYH KATYY KAIITAMAJIAPBIHBIH IMHAMMUKA CbI
DYNAMICS OF RIGID ROAD OVERPASS COVERINGS

H3unoeenyn makcamol KollMbLIOYY JHCYKMOPOYH MAACUPU ACMBIHOA OUHAMUKALBIK
MYHO300MONOPOY HCOLOPYIAMYY APKLLLYY KONYPO KOHCMPYKYUAIAPLIHbIH HCYK KOMOPYMOYYAY2YH
bexemoeo oOoayn cananram. Keneuekme u3UN006HYH MUidemu 3CMAKAOAHbIH OUHAMUKATIBIK
MYHO300MONIOPYH  IHCAHA ANAPObIH HCYK KOMOPYY HCOHOOMOYYIYeYHO MuUlicuseeH maacupun
anvikmoo bonyn camaram. Makanada aHATUMUKATBIK ICENMOONOPIY  IHCAHA — ACNANMbIK
0140010POY KOJIOOHYY MEHEH XHCOJl ICMAKAOANAPBIHLIH KAMYY HCAOLIHOAPLIHbIH OUHAMUKATIBIK
ICENMOONOPYHYH HAMBLUNCANIAPLL Depuneen. 2 O 3CMAKAOACHIHbIH ICENMO6 CXeMachbl HCAHA
MAMeMAmuKanielk Mooeau uwimenun yvikkan. Yeuum yuyn Pounu-puy memooyna Hecuzoenzen
AHAMUMUKATLIK ~ MemoO  Koaoouynean. Kondoouy — cmpykmypanap  menen ap  Kanoau
unmepgeticmepoezu  apanrbikmapoblH — OUHAMUKAckl  Kapanam. Tabuewili  HCblUmMbIKMapOobiH
MEOPUSLIBIK MAAHULEPU HCAHA UHCMPYMEHMALObIK O1406]I0p MEHEH alblHeAH OUAna3oHOOpPOYH
mepmenyycynyrn epagukmepu oOepuneen. 20,2 m/c  KoliMbLIOYY JHCYK  bLIOAMObBICHL  YUYH
OUHAMUKATILIK KOS huyuenmmuHn MaaHuiepu aibiHeaH.

Tyiuynoyy cesoep: xamyy naumanap Kanmoo. MOOelb, 3CEnmoe bIKMAchl, Mabueblil
HCLLUULMBIKIAD.

Lenvro uccneoosanuii A61emMcst YCULUMb HeCYuyio CHOCOOHOCHb MOCHOBbIX KOHCMPYKYULL
3a cyem NOBbIWEHUS OUHAMUYECKUX XAPAKMEPUCMUK NPU OelcCmeun NoOBUICHLIX HAZPY30K. B
OoanvHetiuleM 3a0adell UCCIeO008aHUS ABNAEMCL onpeoeneHue OUHAMUUECKUX XaApaKmepucmuk
nymenpoeooa u ux GiusHue Ha Hecywjyro cnocobHocme. B cmamve npedcmagnenvl pe3yibmamol
OUHAMUYECKO20 PACYema HCeCMKUX NOKPbIMULL A8MOOOPOACHBIX NYMENPOBOO08 C UCNOIb30BAHUEM
AHATUMUYECKUX PACYEmO8 U UHCMPYMEHMATbHbIX usmepenutl. Pazpabomanvt pacuemuas cxema u
Mamemamuyeckas mMooenv 051 2 a8MOOOPONCHLIX NYyMenposooos. /s peulenus UcCnoib308aHbl
aHaIUMU4ecKull Memoo, OCHOBAHHbLUL Ha Memoode Pines Pumya. Paccmompena Ounamuxa
NPONIEMHbIX ~ CMPOEHUNl  NpU  PA3TUYHBIX — CONPANCEHUAX C  ONOPHBIMU — KOHCHMPYKYUAMU.
Ilpeocmaenenvt meopemuyeckue 3HAYEHUss COOCMBEHHLIX YACMOm U 2paguku Kolebanull
NPONIEMHbIX  CMPOeHUll, NOJYYeHHble UHCMPYMEHMATbHLIMU — UsMepenuamu. [lna  ckopocmu
noo8udICHOU Hazpy3ku, paenotl 20,2 m/c nonyuenvl 3Ha4eHUs OUHAMUYECKO20 Kodgduyuenma.

Knrwouesvie cnoea: sxcecmkue niumsi NOKpbIMuil. Mooelb, MemMoo paciema, cOOCMEeHHble
yacmomel.



The purpose of the research is to strengthen the load bearing capacity of bridge structures
by increasing the dynamic characteristics under the action of moving loads. In the future, the task
of the study is to determine the dynamic characteristics of the overpass and their impact on the
load-bearing capacity. The article presents the results of dynamic calculations of hard pavements
of road overpasses using analytical calculations and instrumental measurements. A calculation
scheme and a mathematical model for 2 road overpasses have been developed. For the solution, an
analytical method based on the Rayleigh Ritz method was used. The dynamics of spans at various
interfaces with supporting structures are considered. Theoretical values of natural frequencies and
graphs of vibrations of spans obtained by instrumental measurements are presented. For a moving
load speed of 20.2 m/s, the values of the dynamic coefficient were obtained.

Key words: rigid coating slabs. model, calculation method, natural frequencies.
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IMPUMEHEHME TUCTAHIOUOHOI'O 30HAUNPOBAHUSA 3EMJIA ITPU N3YYEHUUN
3KOJIOTMYECKOM KATACTPO®bI APAJIbCKOI'O MOPSI

APAJI IEHU3UHUH 3KOJIOTI'MLIBIK KbIPCBIT'BIH U3NIIO6/16 APAJIBIKTAH
BAUKAHITBIPYYHY KOJIJOHYY

APPLICATION OF REMOTE SENSING IN STUDYING THE ARAL
SEA ECOLOGICAL DISASTER

1960-s1co110apea uetiun Apan oequsu 601con mener 68 000 km2 asHmovl meHeH OyUHOOO2Y
94 YOH MOPMYHUY KOa 00120H. AKbIpKbl 0Oeus OH JHCHLIOLIKMA OYUHONIYK UPPULAYUSTILIK
001000pIOPOYH HAMBIUNCACHIHOA CYYHYH KeCKUH azatibluibl 0aKanovl. Apan 0eHU3uHUH Kypeaulvl
PE2UOHOO JHCAHbl IKOCUCMEMANAPObIH NAl0A OONYULYHA, KbIPMBIWMbIH ACLLIOVYIVEYHYH HCAHA
JHcep ACmbIHOA2bl CYYAAPObIH 632OPYULYHO Albln Kelou. ByeyHKy KyHOO Cyy CcOONyn, Kypeazaw jcep
asumor 50,000 kv’ awyyn asummor s9neim. Apan OenusuHuH OpOVH UBWIOOOHYH JICAHA OV
aumaxkma Kapma my3yyHyH Maanuiyyayey, KeaoyH Kypeazan asHmsl aulaHa-4eupee KyM JHCaHa
yayovln mapkawwvina ebenee dbonom. . byn uwme I'MC mexnonozusnapvii KonooHyy menen Apan
OeHU3UHUH DemunOezu 0326pyyropee baa bepyy 60HYUA U3UTOOO HCYPIY3YIIeOH.

Tyiiynoyy ce3oep: bBopbopoyk Aszus, Apan Oenusu, apanvikmax OQUKAUMBIPYY, Kapma
My3yy, 6CYMOYK OCKOH Jcep KAMMAPLIHbIH 6326PYILY.

Jlo 1960-x 200068 Apanvckoe mope A6110Ch YemE8epmuvlM NO BeIUYUHE 03ePOM 8 MUpe C
niowaovio oxono 68 000 km2. B creocmsuu 2n06anvHbiX UppueayuoOHHbIX NPOEKMO8 8 meueHue
NOCNeOHUX namu oecamuiemuti 30ecb Habdaemcs Kamacmpoguueckoe ymeHvuleHue 800H020
nokpoea. Buicvixanue Apanbcko2o Mops npuseno K 603HUKHOBEHUIO 8 PESUOHE HOBbIX IKOCUCTEeM U
U3BMEHeHUI0 NI1000pooUs. Nousbl U 2pyHMoevlx 600. K nacmoswemy 6pemeHu, meppumopusi
8bICYULEHHOU NOBepXHOCMU 3anumaem niowjads 6onee 50 000 xkm2. Badxcnocmv uzyuenus
nogepxHocmu Apanbckoco Mops u Kapmupo8aHus 6 OAHHOM pAaliOHe 3aKII0YAemcs 8 Mmom, 4mo
cyxas 4acmov 03epa NnooGepiHCeHd GUAHUIO NEPeHOCad NecKa U Nuliu 8 OKpyxcarnwyro cpedy. B
OaHHOU pabome nNpoeedeHo UCCIe008aHUue NO BONPOCAM OUEHKU USMEHeHUs HNO8epPXHOCU
Apanvckoeo mops ¢ nomowvio I'UC mexuonoauii.

Knroueswvie cnosa: Llenmpanvuas Asus, Apanvckoe mope, OucmaHyuonHoe 30HOUpPOB8aHue,
Kapmozpaguposanue, usMeHeHue pacmumenbHo20 HOKPOEQ.

Until the 1960s, the Aral Sea was the fourth largest lake in the world with an area of about
68,000 km2. Global irrigation projects over the past five decades have resulted in a catastrophic
decrease in water cover. The drying up of the Aral Sea has led to the emergence of new ecosystems
in the region and changes in soil and groundwater fertility. By now, the dried surface area covers



an area of more than 50,000 km2. The importance of studying the Aral Sea surface and mapping in
this area is that the dry part of the lake is affected by the transport of sand and dust into the
environment. In this paper, a study on the assessment of the Aral Sea surface change using GIS
technologies has been carried out.

Key words: Central Asia, Aral Sea, remote sensing, mapping, land cover change.
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OPOPMJIEHUE PUCYHKOB:

Baok nutanns

Pucynok 4 - Cxema opranuzanuu ucnoib3oBanust CBU minasmarpona uisi cieKaHUS
NpeABAPUTEIBHO CIPECCOBAHHBIX MAaTEpUANIOB. |- TUIa3MO00pa3yromuil marepuan, 2-
NpPEABAPUTEIBHO CIPECCOBAHHBII MaTepual B MpPYTOK, 3 — cCHCTEMa OXJIAXICHUs
MarHeTpoHa, 4- MarHeTpoH, 5- pe3oHaTOpHas Kamepa, 6- peakUMOHHas Kamepa, /-
npoBoja, 8 — 6s0k nuTaHus, 9 — noacraska CBY mna3zmarpona, 10 — ponukoBasi cucrema
[10J1a4YM [TPYTKOB.

1-cypet. AxyHOaeB KquCHéH TOMOHYPOOK, -qua I[aBI}ICBIHBIH KOPYHYIIY



OPOPMJUIEHME TABJINIbI:

Tabnuua 1 - Onpenenenue kKodppuureHTa NponopIHOHATIEHOCTH

w M/c K
om3/c 63 42 21
0,000027 0,0082 0,0127 0,021
0,00002 0,0067 0,0095 0,02
0,000017 0,0057 0,0081 0,017
0,000014 0,0047 0,0067 0,014
0,000009 0,003 0,0047 0,009

TaGHI/IHa 2- PGSyHLTaTBI COMMOCTABJICHUSA PA3BCAOYHBIX U SKCILNTYAaTAlIMOHHBIX TAHHBIX 34

skcruryatanonsbiid nepuoa 2010-2017 rr.

B 1es10M 1o MeCTOPOKIEHUIO B KOHTYPe IKCIIOpa3Beaku, 2017 r.

C+C, Pyna, T Cep, I/T 3amacel 30J10Ta, KI'
Pynnoe Tesio Ne2
pa3BeaHHbIC 138012,13 12,82 1654,18
HKCILTyaTallMOHHbBIE 142979,60 11,64 1664,340
Pacxoxknenne, % 3,60 -9,23 0,61
Pynnoe Tesio Ne2ouc
pa3BeaHHBIC 71031,03 31,01 2202.,478
HKCIUTyaTaIl[MOHHBIC 69037,28 28,26 1950,732
Pacxo:xkaenne, % -2,81 -9,07 -11,62
Pynnbie Tesa Ne2+206uc
pa3BeaHHBIC 209043,16 18,45 3856,665
SKCIUTyaTallMOHHbIE 212016,88 17,05 3615,072
Pacxoxaenne, % 1,42 -7,58 -6,26

OPOPMJIEHHUE TABJINIIBI HA KBIPT'BI3CKOM A3bIKE:

1 - TaGauma. TpaHCHOPT TapMarbiH1a CAHAPUIITUK TEXHOJIOTUSIIAP/Ibl KOJIJIOHYY OarbITTaphl

Taacup 31Tyy 6arsIThI

TeXHOIOTUsAHBI KOJJOHYYHYH MUCAJIBI

DNEeKTPOHIYK
JOKYMEHT JXYTYPTYY

DIEeKTPOHIYK

ournerrepau

KHPru3YY, JKOI  XYPYY

JIOKYMEHTTEPUH apajbIKTaH Tapu3/iee; "BUPTYAIIbIK KEHCEnepan"
TY3YY, KapJaapiapabl )KeKe OaisIaHbIIIChI3 TeHI00
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