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AHHoTauusi. Pa3zpaboTka 3¢ (eKTUBHBIX CHUCTEM JpeHaka M BOJOOTBOJA SBISAETCS KPUTHUECKU
BaYXHBIM 3TAllOM B IPOLECCE MPOECKTUPOBAHUS U CTPOUTEIHCTBA AaBTOMOOMIIBHBIX JIOPOT, TaK KaK Boja
IIPEJICTABIISIET IIaBHYIO YIPO3y JJII KOHCTPYKTHBHOM LEJIOCTHOCTH JOPOXKHOTO noioTHa. IlocrostHHOE
BO3/JCICTBUE BIIarM Ha HIDKHUE CJIOU JOPOXKHOW OJEXKIbl, TaKM€ KaK IOJACTHJIAIMUN TPYHT H
OCHOBaHME W3 IIEOHS WM TecKa, BEAET K MOTepe MX Hecyllell CoCOOHOCTH, 4TO B JajbHEHIIeM
CTaHOBUTCSA NMPUYMHON MPEKICBPEMEHHOTO pa3pylIeHus: ac(aabTOOETOHHOTO MOKPHITHA. MHKeHeps
YACISAIOT OrPOMHOE€ BHHMAHHE CO3JIaHHI0 YKJIOHOB IIOBEPXHOCTH, a TaKXKe YCTAHOBKE
CHEIUAIN3UPOBAHHBIX BOJOOTBOAHBIX COOPYKEHUH, BKIIOYAas KIOBETHI, JIOTKH, BOJOIPOIYCKHBIE
TpyObI U CUCTEMBI ITOJIKIOBETHOTO JApeHaka JiIsl obecreueHust ObICTPOTo yAAJICHUS OCAIKOB.
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Abstract. The development of robust drainage and water disposal systems serves as the fundamental
cornerstone for ensuring the long-term structural integrity and overall durability of any road
infrastructure project. Water remains the most significant natural enemy of modern pavement, as its
infiltration into the road structure leads to soil softening, base instability, and catastrophic failure of the
surface layers under heavy traffic loads. Engineers must prioritize the design of surface drainage,
which involves precise grading and cross-slopes to facilitate the rapid movement of water away from
the roadway into engineered side ditches or swales. In addition to surface management, subsurface
drainage is essential to mitigate the effects of high water tables and capillary action that often
compromise the structural capacity of the roadbed. By utilizing permeable base layers combined with
longitudinal perforated drains, designers can effectively lower the groundwater level, thereby
preventing the freeze-thaw cycles that contribute to pavement cracking and frost heaving in colder
regions. The strategic application of advanced geosynthetic materials acts as a filter and separator,
ensuring that drainage paths remain unobstructed by soil fines over the entire operational lifecycle of
the highway.
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BBenenune

WHTerpanus ApeHa)kKHbIX CUCTEM HAYMHAETCS Ha JdTale IJIaHMPOBAHMS 3EMIISIHOTO IOJIOTHA,
I7Ie 3aKJIaJbIBAlOTCS HEOOXOAMMBIE YKIOHBI Uil OOecledyeHus: CToka BOJBL. [lOBEpXHOCTHBIHM
BOJIOOTBO/], BKJIIOUAIOIIUN KIOBETHI M JIOTKH, UIPAET KIIOYEBYIO POJIb B MPEIOTBPALICHUM 3aCTOS
BJard Ha O00OYMHAX M mpoe3kedl dacTu. lcnoiab3oBaHHE COBPEMEHHBIX MaTepHallOB, TAaKUX Kak
MOJIMMEPHBIE JIOTKH C BBICOKOW MPOMYCKHOM CIIOCOOHOCTHIO, CYIIECTBEHHO YCKOPSET Mpoliecc 0TBOa
BOJIBI. DTH AIIEMEHTHI JIOJDKHBI PETYJSIPHO OOCTYKHBAThCs, YTOOBI M30€XKaTh 3aCOPEHHUs] MyCOPOM U
PacTUTEIBHOCTHIO, YTO HAMPSAMYIO BIHsIET HAa 3PPEKTUBHOCTh paOOThI BCEW CUCTEMBI.

[To3eMHBIN JpeHak CTAHOBUTCSI HE3AMEHUMBIM HHCTPYMEHTOM B YCIIOBUSAX BBICOKOT'O YPOBHS
TPYHTOBBIX BOJ WJIM IPH CTPOUTEILCTBE JOPOT B HU3MHAaX. [lepdopupoBannbie TpyObl, yI0KEHHbIE Ha
riyOuHe, coOMparoT HM30BITOYHYIO BJary M3 CJIOEB OCHOBAaHHMS M OTBOJAAT €€ B CIICLUAIbHBIC
HAaKOMUTENU WU MPUPOAHBIE BOJOTOKH. ODTOT METOJ TO3BOJSET CTAOMJIM3UPOBATh TPYHT TOJ
JIOPOTOM, HCKJIIOYas ero Iyd4eHUe IpH IPOMEpP3aHHU B XOJOJHOE BpeMs rozaa. llpumeHenue

(GUIBTPYIOIIMX MaTepHajoB BOKPYI APEHAXKHBIX TPyO MpenoTBpallaeT HMX 3aWIMBaHUE MEJIKUMU

JacTULaMH IMOYBEI, IIPOJJICBast CPOK CJIy)K6BI BCEH CHCTEMHEI.
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l'eocunTeTHUeCKHEe MaTepUaNbl COBEPIIUIN PEBONIONHUIO B JOPOKHOM CTPOUTENBCTBE,
oOecreurB HAICKHYIO (PUIBTPAIMIO M Pa3/ICICHHE CIOCB JIOPOKHONH KOHCTPYKIUHU. | €OTeKCTHIh
MIPEIOTBpAIacT IMepEeMEIINBAHUE CIIOCB Iecka, MEOHsS W TPYHTA, COXPAHSS JIPCHUPYIOIINE CBOHCTBA
OCHOBaHHUS Ha MPOTSKCHHH JeCATHICTHH. [IpuMeHeHne reopeneTok 1 reoMeMOpaH B COYCTAHHUHU C
JIPEHAXHBIMU 3JIEMEHTaMH T03BOJISIET A (HEKTUBHO paCHIpeeNsiTh HArPY3KH U OTBOJUTH BOJY JaKe B
CaMbIX CJIOXKHBIX TI'€COJIOTHYCCKUX YCJIOBI/UIX. 3TO CHHUXACT HOTpe6HOCTB B 4YaCThIX KaIlUTAJIBHBIX
peMOHTaX 1 DKOHOMHUT 3HAYUTCIILHBIC 6IO)1)K€THI)IC CpelICTBa.

[IpoekTHpoBaHWE CHCTEM BOJOOTBOJA TpeOyeT TOYHOTO pacyeTa THIPOJIOTHYCCKUX
MapaMeTpoB MECTHOCTH Ui Yy4yeTa MaKCHMAlbHBIX YpPOBHEH ocaakoB. WHXKEHEpbl HCHOIB3YIOT
CIICIIHAJIBHBIC HpOFpaMMHBIG KOMIIJICKCHI IJIA MOI[GJ'II/IpOBaHI/ISI CTOKa BOJBbI, UTO ITO3BOJIACT BBI6I/IpaTB
OHTHMaHLHBIfI JII/IaMeTp BO}IOHpOHYCKHBIX Tp}I6 U CCUCHUC KaHaB. quT KIIMMATUYCCKUX I/ISMGHCHI/Iﬁ nu
BEPOSITHOCTH YKCTPEMAIIBHBIX JIUBHEH SIBISIETCS HEOOXOJMMBIM YCIOBUEM JUTSI CO3/aHUsI 0€30TacHOM
TpaHCTIOPTHOM ceTu. OMMOKH Ha ATAre PacueTOB YACTO MPHUBOJIAT K 3aTOTUICHUIO JOPOKHOTO MOJIOTHA
U Pa3pyIICHUIO0 WHKCHEPHBIX COOPYKCHHIA.

I/IHTCJ'IJ'ICKTyaJ'IBHI)Ie TpaHCHOpTHBIe CHUCTCMBI BHe)IpHIOT COBpeMeHHI)Ie JaTYUKU  IJIA
MOHHUTOPHHTA COCTOSHHS JPEHAKHBIX KOMMYHUKAIIMH B pealbHOM BpeMeHH. CeHCOpBI YPOBHS BOJIBI
MO3BOJIAIOT OMEPATUBHO BBHISBIATh aBapUHHBIC YYACTKH M HAIPABIATh PEMOHTHBIC OpUTAIbl 10
BO3HHKHOBEHUSI CEPHhE3HBIX NOBpekIAeHUN. Takas mudpoBu3anms ympaBieHHS HHPPACTPYKTYpOi
MEPEBOAUT OOCITYKUBAHHUE JOPOT M3 PEAKTHBHOTO PEKHMMa B MPOAKTUBHBIN. BHempeHue momoOHBIX
TEXHOJIOTMH CTAaHOBUTCS CTaHIAAPTOM JIJI BBICOKOCKOPOCTHBIX MAarucTpajel, rie Jrodas 3aaepikka
BOJIBI MOXKET MPUBECTH K TIOTEPE CLUETUICHUS U aBAPHSIM.

3akouenue

CraHgapTu3anns METOJOB MPOSKTUPOBAHHS JAPCHAXKHBIX CHCTEM CIIOCOOCTBYET OOMEHY
OIBITOM MEXIY CIECIUAIUCTAMH PA3IMYHBIX CTPAaH U PErHOHOB. MEXIyHapOIHbIC HOPMbBI YUUTHIBAIOT
Jy4IIne MPAKTUKH, HAKOIIJICHHBIE JECATHICTUSIMU, U aAaNTUPYIOT UX MO/ TeKYIUE TEXHOJIOTHUECKUE
BO3MOXHOCTH. BSaHMOIIefICTBHG HpOCKTI/IpOBHH/IKOB 148 HOIIpSII[‘-II/IKOB Ha BCCX I3Taliax peanmaunn
00BeKTa MO3BOJIAET N30eKaTh KPUTUYECKUX OMIMOOK IPU YCTPOICTBE BOJJOOTBOJAHBIX KOMMYHHUKAIUH.
[TpuBep>KEHHOCTh JKECTKHM CTaHJIApTaM KadecTBa TrapaHTHPYeT HAJE)KHOCTh W JIOJITOBEYHOCTh

AOPOIKHOTO 00BEKTa B JIFOOBIX OKCIUTYaTallHOHHBIX YCJIIOBHUAX.
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