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2.1.8. [IpoekTupoBaHUE ¥ CTPOHUTEIHCTBO JOPOT, METPOIIOJIMTEHOB, a’3pOAPOMOB, MOCTOB M TPAHCHOPTHBIX TOHHEINEH
(TeXHMYECKHE HAYKN)

Pa3pa0doTrka MeTOAMKHU OLIEHKH HAIEKHOCTH, KAa4eCTBA
WHKCHEPHOM 3a1UTHI I 00ecneYeHUs] YCTOMYMBOCTH 3€MJISTHOTO
MOJIOTHA ABTOMOOMJILHBIX I0POT

IImmpaTox M.A., Manuii C.H.

OI'bOY BO «KybaHckuii rocy1apcTBEHHBIH arpapHbIii
yausepcuret nmenu N.T. Tpybununa», Kpacnonap, Poccus

ABTOp, 0TBETCTBeHHBI#i 32 mepenucky: [TmumaTok Maprapura AxamoBHa, e-mail: margaritaaa7 @yandex.ru

AHHOTaHHﬂ. HpOBeﬂeH aHaJin3 COOTBCTCTBHUA npoueccaMm, a TakKKE IMPCACTABJICH KOHLICHT anpOoMa
HOpMaTI/IBHOﬁ JOKYyMEHTallUKM B  OTpacjn OLCHKU THUIIOBBIX TCXHHUYCCKUX pemeHHﬁ Mo PpEeMOHTY H
HAAC)KHOCTHU CUCTEM HH)KeHepHOﬁ 3allUTbl COBPCMCHHOMY BOCCTAHOBJICHUIO CTEH. AHAJIW3 OCHOBHBIX HpO6HeM,
HaYYHO-TCXHHUYCCKOMY  YPOBHIO. Amnanus IIPUHATBIX BO3HUKAOMIUX IMPHU TPOCKTUPOBAHUU, CTPOUTECILCTBE U
TCXHUYCCKHUX PEriIaMEeHTOB 1o MIPOCKTUPOBAHUTIO OKCILTyaTaluu COOpy)KeHI/Iﬁ MOATOPHBIX CTEH W HUX

MOATOPHBIX CTEH IO03BOJHJ BBIIBUTH CYIIECTBEHHBIH
HEOCTaTOK —  OTCYTICTBHE  IIOCJIEIOBATEIHLHOTO
ITOpUTMAa JEWCTBHH JUIA JHMAarHOCTUKH OOBEKTOB
TPaHCIIOPTHOTO COOpYXeHHWsA. B pamkax Tekymiero
ucclenoBaHMs  pa3paboTaHa  METOJUKA  OLEHKH
SKCIUTyaTallMOHHONH HAAEKHOCTH HOATIOPHBIX CTEH H
MPOTHUBOOIION3HEBEIX COOPYXXCHHH Ha  OMOJI3HEBBIX
ydacTKax aBTOMOOWJIBHBIX JIOpPOT. B craThe mpuBeaeHb!
OCHOBHBIE Je(OpPMallM  COOPYXKEHUH HH)XEHEpPHOI
3alUThl, TIO3BOJIAIOLINE OINPENENHUTh TEXHHYECKOoe
COCTOSTHUE YJIEPKUBAIOIIUX KOHCTPYKIIMH, PAaCTIONOKEHHBIX
Ha  TEPPUTOPUAX,  TOABEPKEHHBIX  OMOJ3HEBHIM

OCBEIIIEHUSI C TOYKH 3peHHs oOecrieueHus Tpedyemoi
HAJICKHOCTH U JIOJTOBEYHOCTH BO3BOJAMMBIX CTPOSHHH,
MTO3BOJIMT ONITHMHU3UPOBATh pabounii Iporecc ¥ CHU3HUTh
YHCIIO AaBapUHHBIX OTKAa30B W YOBITKOB W3-3a HX
BO3HUKHOBEHUS, a TaKKe MOCPEICTBOM KIIaCCH(PHKAINU
W  TpHUBEOCHWA  JOKYMEHTAllMH B  LEJOCTHBIMH,
COTJIACOBAaHHBIN KOMIUIEKC, ITOBBICUT I(PPEKTHBHOCTh U
HA/I©KHOCTh IPUHUMAEMBIX TIPOCKTHBIX ¥ SIKOHOMHYIECKUX
peLICHUMN.

KioueBble cjioBa: aBTOMOOHIIbHAS IOPOTa; TIOANOPHAS
cTeHa; neopMallii;, TEXHHIECKUE PEIICHHs; peMOHT
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the reliability and quality of engineering protection
to ensure the stability of the motorways earth bed
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Abstract. The analysis of regulatory documentation
compliance in the reliability assessment field of
engineering protection systems with the current scientific
and technical level has been carried out. The analysis of
the adopted technical regulations for the retaining walls
design has revealed a significant drawback — the lack of
a consistent algorithm of actions for transport works
facilities diagnostics. In the framework of the current
research a methodology for assessing the retaining walls
operational reliability and landslide protection works on
landslide highway areas has been developed. The article
summarizes the main deformations of engineering
protection structures, allowing to determine the retaining
structures technical condition located in the territories
prone to landslide processes, and also presents the concept

of the standard technical solutions album for repair and
walls restoration. The analysis of the main problems
arising in the design, construction and operation of
retaining wall structures and highlighting it from the view
point of ensuring the erected structures required reliability
and durability will optimize the work process and reduce
the number of emergency failures and losses due to their
occurrence, as well as through the classification and
bringing the documentation into a coherent, coordinated
complex, will increase the efficiency and reliability of
design and economic decisions.

Keywords: highway; retaining wall;
technical solutions; repair

deformations;
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1. OGocHOBaHME AKTYAJIBLHOCTH HCCJIEI0BAHUA

1. Justification of the study relevance

B cBsI3M ¢ MIMPOKUM MPUMEHEHUEM TOANOPHBIX CTEH, UCIIOJIB3YEMBIX B
MPOTUBOOIIOJI3BHEBBIX ~ MEPOIPHUATUAX  JUISI MEXaHWYECKOTO  YIep KaHHS
ne(OPMUPOBAHHBIX 3EMIITHBIX MacC B YCTOHYMBOM COCTOSTHUHM, HEOOXOIHM
CUCTEMHBIM TIOAXOJ TMpPHU OLEHKE paboTOCMOCOOHOCTH U Oe30macHou
9KCILTyaTallii aBTOMOOMIIBHBIX JIOPOT, PACHOJIOKEHHBIX B TOPHONW MECTHOCTH

[1].

4136+ 192K I6+245 o f 3

)W!Jfé??ﬁ‘—mllf{w 4 ) -
/XM&MM y Y :
T W’“*”M’”*W ¥ owssewo i 1
5 m;; y KNI&S!»S?S KU1 I6H008 [ eI 36 e508
-"» m!}ﬁfils—”‘f]ﬁfﬁm 041 J6.4B81-4041 J6.+885
: A o mr:m;s KHITEH988
W..
QAT 1T N1T 10 T

AT INIT75230 K137+ 2T7— 1374285

KM IT+3T7-KMITT+387
K1 37+335- KWJ]*.XV e

K1 I7+496-KMITT+506

KHLIT 6861 T2 746 § ;: é 3

AMATATAB—AH1TT 4783 o)
AT T72695 N 4

K137+ 895-KI IT 4926
Pucynok 1. Kapma c pacnonosicenuem noonoprvix cmeu u
ONOJI3HEBbIX YUACMKO8 HA MONo2paguieckol 0cHoge (PUCYHOK agmopa)

Figure 1. Map with retaining walls and landslide
areas location on topographic base (drawing by the author)

TepputopuaibHO Tpacca aBTOMOOWIbHOU goporu A-147 Jlxybra —
Coun pacnonaraercs B KpacHomapckoM Kpae M NpPOXOJUT B Mpeaenax
Tyancunckoro, JlazapeBckoro, LleHTpanbHOrO, XOCTHHCKOTO W AJJIEPCKOTO
paiioHoB ropona-kypopta Coun. ABTOMOOWIIBHAS JOpOra MPOXOAUT 4Yepe3
HacelieHHble MYHKThl YepHoMmopckoro mnoOepexbss KaBkaza, obecreunBaet
HOpPMAaJbHbIE  yCJIOBUS Tl  AaJIMUHUCTPAaTUBHOM M  DKOHOMHUYECKOU
JEATeIbHOCTH PalilOHOB U TOPOJOB, OOCIYKHUBA€T BCIO KypPOPTHYIO H
TYpPUCTHUYECKYIO JIESATEIbHOCTh BIOJb moOepexbs. I[IpakTuuecku Ha BceM
MPOTSDKCHUH aBTOMOOWIIbHAS JIOpOTa MOJBEPKEHA OMACHBIM T'€OJOTUYECKUM
mpoIieccaM — OIOJI3HAM, oOBaaM, 3pO3Uu U abpas3uu.
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B KpacHomapckoM Kpae HACUMTBIBAETCS Ha CETONHALIHUN JICHb
JIOBOJIbHO OO0JIbIIIOE KOJMYECTBO MOAMOPHBIX CTEH, COCTOSIHHME KOTOPBIX
TpeOyeT MPOBEICHUS PEMOHTHBIX padoT [2; 3].

Onoy3HEBbIE SBJICHHUS IO TpaccaM OOCJIEIOBAHHBIX aBTOJOPOT MOTYT
KJIaCCU(UIIUPOBATHCSL:

® 10 MCXaHHU3My CMCHICHHSA Ha OIIOJIBHU CKOJIbXKCHHA, BA3KO-
MMIaCTHYCCKOI'O TCUCHUSA U CIIOXKHBIC,

® [10 CTENEHH aKTUBHOCTH B HACTOSIIIEE BPEMSI Ha OINOJI3HU CTaOUJIbHEIE,
OTHOCUTEJIbHO CTaOWJIbHBIE M aKTHUBHBIC, CPEIU MOCIEIHUX O0CO00
BBIJICJICHBI SIBIICHUS, CO3JAI0IIE aBAPUNHO OMACHYIO CHUTYALUIO IS
COOPYXKEHUU aBTOJIOPOT;

® [10 CTPOCHUIO TEJl — Ha OIUIBIBUHBI, HETJTyOOKHE OTOJI3HU U TITyOOKHe
omno3HU. OreHOYHasl TIyOMHA PaCMOJIOKEHHUS 30HBI CMEIICHUS —
Menee 1 M, 1-5 M 1 6oJtee 5 M, COOTBETCTBEHHO.

OCHOBHBIMM  €CTECTBEHHBIMU NPUYMHAMU  IMIUPOKOTO  Pa3BUTHUS
CKJIOHOBBIX IMPOLIECCOB BJIOJIb TPACCHI SIBJIAIOTCS, MPEXIE BCEro, 0COOCHHOCTHU
r€OJIOTUYECKOT0 CTPOEHUS TEPPUTOPUM U CBOMCTBA TOPOJI, CJIararoIiux
CKJIOHBI, WX BBIBETPHBAEMOCTh, CHJIBLHO PACUWICHCHHBIA W KPyTOW penbed,
aKTUBHBIE YPO3MOHHBIC U a0pa3MOHHbBIE MPOIECCHI, PEXKUM YBIIAXKHEHHS TTOPO/T
Ha CKJIOHax [4].

Kpome Toro, Ha ydactkax pa3BUTHs CYIIECTBEHHO IJIMHUCTBIX TOJIIL]
BAXKHEHIIYIO POJIb UTPAET U3MEHEHUE CBOMCTB IJIOTHBIX apTHJLTUTONOA00HBIX
IJIMH B 30HE BBIBETPUBAHMUS IIPU UX B3aUMOJECHUCTBUU C BOJOM.

HMeHHO 3TO 0OCTOSTENHCTBO 06YCJ'IaBJ'II/IBa€T IMUPOKOC PAa3BHUTHUC HaA
TaKHUX Y4YaCTKax FJ'IY6OKI/IX OITOJI3HEH CJI0KHOTO CTpOCHHUA C INIACTHYCCKHUM
TEUCHUEM B SI3LIKOBOM YaCTH.

2. MeToauka oneHKu
IKCIIYATAIMOHHON HANEKHOCTH MOANMOPHBIX
CTEeH HA ABTOMOOMJILHBIX 10pOrax

2. Methodology for assessing the operational reliability of retaining walls on highways

s ycTpoiicTBa aBTOMOOUIIBHBIX JOPOT B CJIIOKHBIX TOPHBIX YCIIOBUSIX
3a4acTyI0 BO3HUKAET HEOOXOAMMOCTh B YKPEIUICHHUH BEPTUKAIBHBIX OTKOCOB,
KOTOpbIE BPE3al0TCs B TPYHT WITH, HA000POT, POPMUPYIOTCS HA HACHITISX.

Jns pemieHust 3Toi mpoOiaeMbl B MUPOBOM MPAKTUKE JOBOJIBHO YacTO
MPUMEHSIIOTCS pa3IMYHbIC BUIbI TOJIMOPHBIX CTEH.
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HeoOxomumocth W 1enecooOpa3HOCTh  BBIMOJTHEHHS paboT 1o
CTaOWJIM3allMK  OIOJI3HEBBIX TIPOIIECCOB  IMOATBEPXKIACTCS  pe3yibTaTaMu
BHU3YaJbHOTO 00CIIEeIOBAHUS, MH)KCHEPHBIX U3BICKAHH, PACYETOB YCTOMUYHUBOCTH
CKJIOHA.

[IpuunHamu 0Opa3oBaHMs ¥ Pa3BUTHUS OTIOJI3HEBOrO MPOLIECCA SABIISAIOTCS
3HAYUTENbHAs KpPyTH3HA HHU30BOTO CKJIOHA, a TakkKe 3HAuYUTEIbHas
TpaHCIOpPTHAs Harpys3Ka.

PexoMeHytoTCSl  ClEAyIOIIME  MEpPONPUSTAS 1O  CcTabWiIu3anuu
OMOJ3HEBBIX IMPOIECCOB W TMPUBEJICHUIO ABTOMOOWIILHOW JIOPOTH B
HOPMATHMBHOE TEXHUYECKOE COCTOSIHHME: TPEAYCMOTPETh  YCTPOMCTBO
MIPOTUBOOIIOJI3HEBBIX COOPYKEHUM B 0Uarax pa3BUTHS OMACHBIX €OJIOTHYECKUX
MPOIIECCOB C YYETOM MPOTHO3HOTO PAa3BUTHUSI OTOJI3HEH.

[ToamopHas cTeHa — 3TO COOPYKEHHE, yICPKUBAIOIIECE OT OOPYIICHHS U
CTIONI3aHUSl HAXOMSAIIUICS 3a HEW MacCHB TPpyHTa Ha YKIOHaX MECTHOCTH
(OTKOCax, CKIJIOHAX, BBIMYKJIOCTAX W BHAJAMHAX TIOBEPXHOCTH Yy4YacTKa).
OcHOBHOE Ha3HAYCHUE CTEH 3aKJIF0YACTCS B YKPEIUICHUH TPYHTA HAa CKJIOHAX U
OTKOCaX C TeNbI0 MPEIOTBPAIICHUS OOPYIIEHUS | CIOJ3aHUS TPYHTA
(BO3BHMKHOBEHUE OTOJI3HEH ).

Oco0eHHO OMACHBIM 3TO SBJIEHUE CTAHOBUTCS B COCEJICTBE C OBparamy,
TaK KaK UX HEYKpEIUUICHHbIE CKJIOHBI IPAKTUYECKHU IMOCTOSIHHO CIIOJI3AI0T Ja)e
OT HEOOJILLIOTO JTOK/ISI UM BO3ACHCTBUS TaNIbIX BOA. Takke MOANOPHBIE CTEHBI
UCIIOJIB3YIOT NPU YCTPOMCTBE Teppac Ha CKIOHAX, UMEIIIUX JaXe Malylo
kpyTu3Hy (3—8 %), ecniu TpyHTHI cadble U MOABMKHEIE.

Y CTpoiCTBO MOANOPHBIX CTEH MPHU TEPPACUPOBAHUH JAET BO3MOKHOCTD
CYIIECTBEHHO YBEJIWYUThH IMOJIE3HYIO IUIONIaJb Y4YacTKa MyTEM NPUMEHEHUS
TOPU30HTAIBHBIX IMOBEPXHOCTEW Teppac sl pa3MENICHHs Ha HHUX
JaHAmA(THBIX 3JIEMEHTOB, MaJblX AapXUTEKTYpPHBIX (GOpPM U MOCTPOEK
XO3SIMCTBEHHOTO Ha3HAYCHMUSI.

OCHOBHBIMU 337]7a4aMH 00CJI€I0BAHUS SIBJISIIOCH:
e onpenesaeHue oOLEro COCTOSHUS COOPYKEHUS;
® BbISIBJICHUE €(DEKTOB;

® OIICHKAa COCTOSIHUSI TOBEPXHOCTH CKJIOHA (BBISIBJIEHHE BU3YaJIbHBIX
IPOSIBJICHUM OIMOJI3HEBBIX MTPOIIECCOB);

e ompejelieHue HEO0OXOTUMOCTH PEMOHTHBIX W JKCIUTyaTallMOHHBIX
paboT (pacuucTKa 3aCOPUBIIUXCA BOJOOTBOAHBIX U JAPEHAKHBIX
KOHCTPYKIIMH, BBIOOPKA OCHINIABIIETOCS] TPyHTAa €3 3aCTCHHOIO
MPOCTPAHCTBA U T. I1.).
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PabGoTel 1o BuU3yallbHOMY OOCIIEIOBAHUIO BKJIIOYAIM B Ce€0S OCMOTP
COOPY’KEHHUS, CKJIOHA M 3alllMIaeMOro ydacTka aBTOMOOWJIBHOW JOpOTH,
bukcarmun  nedexrtoB  (cxembl, uepTexu, (ororpadum), CoCTaBICHUE
BEJIOMOCTEH 1€PEKTOB, 3aKIIOUYEHHUE MO 00IIEMY COCTOSIHUIO U PEKOMEH Ialluu
[0 YCTPAHEHUIO OOHAPYKEHHBIX Je(PEKTOB.

OO0caenoBaHUEeM BBISBJICHO, YTO BIOJIb aBTOMOOMIIbLHOU jJoporu A-147
Jxyora — Coun — rpanuiia ¢ Pecryonnkoit A6xa3us mpeoOiagatoT BEpXOBBIC
cTeHbl BbicOTOM OT 1 g0 5 M. HambGombiee KOJIWYECTBO MOIMOPHBIX CTEH U
YIEPKUBAIOIIMX COOPYKEHUM PACHOJIOKEHO B Jla3apeBCKOM pauloHE: X
KoJM4ecTBO cocTaBisieT 51 % oT obmiero uncna; MUHUMAJIbHOE KOJIMYECTBO
OTMEUYEHO B AjuiepckoM paiione — 5 %.

AHau3 MaTepualioB MOKas3ajd, YTO BCE pacCMaTpUBAaeMble CTEHBI B
3aBUCUMOCTH OT KaTETOpUM TEXHHUYECKOTO COCTOSHUS PpACIpPEACNAIOTCS B
CeAyIomIeM cooTHoIIeHUU: 79 % HaxoaaTcst B paboTOCIIOCOOHOM COCTOSIHUU,
15% creH — B OrpaHWYeHHO PabOTOCTIOCOOHOM cocTosiHuM U 6 % — B
HEJIOMYCTUMOM M aBapUWHOM COCTOSIHUSIX [5; 6]. boibiie Bcero creH B
HAauUXyJIIEM COCTOSHMM HaxoasaTcs B JlazapeBckom paiione. B Hem
pacnionoxkeHo 64 % coopykeHui, HaxXOASAMIMXCS B HEAOMYCTUMOM U
aBapuiiHOM coctosiHuu. Ha BTOpoM Mecte uaer TyancHMHCKHM paliOH, B HEM
yuciao Takux crteH coctaBiusger 17 %. Jlanee umyt XoctuHckuit (14 %) u
Annepckuit (5 %) paiionsl. Kpome TOoro, Obuto 00CiI€IOBaHO COCTOSIHHE
BOJIOIIPOITYCKHBIX COOPYKEHUU: OBUIM OCMOTPEHBI APEHAKHBIE CUCTEMBI,
BEPXOBBIE U HU30BBIE JJOTKH BIOJIb CTEH [7].

AHanu3 pe3yJIbTaToB MOKa3aJjl, 4TO Y OOJILIIMHCTBA CTEH BOJAOIPOITYCKHBIC
MEpOIPHUATUS OTCYTCTBYIOT. MIMeromuecss ApeHakHble CUCTEMbl B OCHOBHOM
3aCOPEHBI U HAXOJIATCA B OTPAHUYEHHO pabOTOCIIOCOOHOM COCTOSIHUU.

Taxske CTeHBI OBLIN KJ'IaCCI/I(l)I/IHI/IPOBaHBI IO KaTCTrOpHsM B 3aBUCUMOCTHU
OT MaTcpuralia, U3 KOTOPOIO0 OHH BBIIIOJIHCHEI.

[Ipeobmanaromiee KOJIMYECTBO COOPYKEHUW TPEACTABICHBI CTEHAMH U3
kaMeHHOH knaaku — 37 %. CTeHbl U3 MOHOJIUTHOTO OETOHA U M3 OETOHHBIX U
KeJIe300€TOHHBIX OJIOKOB 3aHUMAIOT MPAKTUYECKH PaBHBIC YaCTH OT OOIIETO
yucia coopyxeHud — 24 u 28 % cooTBeTCTBEHHO [§].

B MUHHMMaTbHOM KOJMYECTBE BBISIBIEHBI CTEHBI, COCTOAIIUE U3
Pa3JIMYHBIX YaCTEH, BBITOTHEHHBIX M3 Pa3HBIX MAaTEPHUATIOB U COBMEIICHHBIX
npyr ¢ npyrom — 11 % ot oGrmero uwncna.

B paccMmarpuBaeMbIX CTeHaX BU3YaJIbHO OBLIN YCTAaHOBJICHBI AC(HEKThHI B
BUJIE TPEIINH, KpeHA KOHCTPYKIUH, OTCIOCHUS IITYKATypPHOTO CJIOSI, TyCTOT B
knaake [9].

CtpaHunuya 6 3 20
13SATS423

Wz natensctBo «Mup naykw» \ Publishing company «World of science» http://izd-mn.com


https://t-s.today/
http://izd-mn.com/

HNnuTtepHeT-:KypHAT « TPpaHCHOPTHBIE COOPYSKEHHSD 2023, Tom 10, Ne 4 ISSN 2413-9807
Russian Journal of Transport Engineering 2023, Vol. 10, Iss. 4 https:/t-s.today

Jlnist onpeieNieHns CTENeHU UX Pa3BUTHs (YTOUHEHUS MECT 00pa30BaHUs
NyCTOT B KJaJKe, BEJIWYMHbI KPEHAa KOHCTPYKIIMii), BBISIBICHUS CKPBITHIX
ne(EeKTOB M MX BIMSHHS HAa HECYIIYyI0 CIOCOOHOCTh COOPY>KEHHUN BO3HUKJIA
HEOOXOIUMOCTh TPOBECHUS HHCTPYMEHTAIbHBIX pa00T METOAAMU re0(hU3UKU
u reogesuu [10]. {ms 3TOro U3 BCero coopy>KeHHsI BbIIEISUINCh YYACTKH CTEHBI
c Hamboyee BBIPAXKEHHBIMU Je(eKTaMH, ONpPEACICHHBIMA IPU BU3yaTbHOM

obcrieoBanuu (puc. 2).

Hecymytro  crmocoOHOCT,  TOMMOPHBIX CT€H W YACPKUBAIOIINX
coopykennid, cormacao OJIM 218.3.008-2011, omneHuBamum ¢ y4eTOM
CHEQYIOIIMNX OKA3aTEeIIeH:

HaJIn4us HOBpe}KI[eHI/Iﬁ " CTCIICHDb UX BJIMAHMUA,

COOTBETCTBUSI T€OMETPUUYECKUX NAPAMETPOB COOPYKEHUS NPOEKTHBIM
pEIICHUsIM;

COOTBETCTBUS  (PUBMKO-MEXaHUUYECKHX XapaKTEPUCTHK MaTepHUasioB
KOHCTPYKIIMU MPOEKTHBIM PELICHUSIM;

HaJIM4Ms JONOJHUTEIBHBIX IEMCTBYIOLIMX HAIPY30K, HE MPEAYCMOTPEHHBIX
IIPOCKTOM;

M T. II.

Pucynox 2. I[loonopHas cmena 00 8binoiHeHus
pabom no ycmpotuicmay 001uyosouHol naneau (homo agmopa)

Figure 2. Retaining wall before the works on the facing panel arrangement (author's photo)
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Kaxxmoe obcnexyeMoe coopykeHne KiacCu(puImpoBaHo B COOTBETCTBUU
c I'OCT 31937-2011 «3manuss u coopyxenus. IlpaBuna oOcnenoBaHusi u
MOHUTOPHHTA TEXHUYECKOTO COCTOSIHHS» B 3aBUCUMOCTH OT UX COCTOSTHUS:

® HOPMAaTHUBHOE TEXHUYECKOE COCTOSHUE;
e paboTOCTIOCOOHOE COCTOSHHUE;

® OrpaHMYEHHO PabOTOCIIOCOOHOE COCTOSHHUE;
® aBApUITHOE COCTOSIHUE.

OCHOBHOI 1I€JIbI0  BBIMOJIHSAEMBIX Pa0OT SABJSIETCS aKTyalu3alus
CBEJACHUM O COCTOSSHMM OIIOJ3HEBBIX YYAaCTKOB, IIOAIIOPHBIX CTEH U
MIPOTHUBOONOJI3HEBBIX COOPYKEHUH JIJIs1 COCTABIICHUS IPOTPAMMBbl MEPOTIPUSITUIA
1o 00eCreYeHUI0 YCTOMYNBOCTH 3€MJISTHOTO TIOJIOTHA aBTOMOOMIBLHOM JTOPOTH.

OCHOBHBIMH 3aJadaMHU BBIIIOJTHACMBIX pa60T SABJIAIOTCA:

e 00cCjeI0BaHUE CKJIOHOB, NMPWIETAlOUIMX K JOpore, Ajs BbISBICHUS
OMNOJ3HEBBIX YYaCTKOB C LEJIbI0 YCTAaHOBJICHHS HEOOXOIUMOCTH
yCTPOMCTBA MOANOPHBIX CTEH U MPOTUBOOIOJI3HEBBIX COOPYKEHUH JUIs
oOecrnieueHus 0€30MacHOrO ABMKEHHUS aBTOTPAHCIIOPTA MO y4acTKaM
aBTOMOOMJIbHBIX JIOPOT;

e nonydeHue uHGOpPMAMH O (PAKTHIECKOM TEXHHYECKOM COCTOSHHUH
HOAMOPHBIX CTEH W INPOTHUBOOIMOJ3HEBBIX  COOPYXKEHUH  C
(GbopMHUpOBaHHEM aBTOMATH3HUPOBAHHOIO OaHKa JMAaHHBIX [0 WX
COCTOSIHHIO;

e 00cien0BaHue MOAMOPHBIX CTEH U MPOTUBOOIOIZHEBBIX COOPYKEHUM,
COCTOSIHME KOTOPBIX TpeOyeT MpoBeAeHUSI paboT 10 BOCCTAHOBJIEHUIO
UX DKCIUIyaTallMOHHOTO COCTOSIHHS, OTBEYAIOUIErO0 TPEeOOBAHUSIM H
HCKJTFOYAIOIIETO BO3MOXKHOCTh UPE3BhIUYAHBIX CUTYAIUH;

L KJIaCCI/I(l)I/IKaHI/IH OIIOJIBHCBBIX YYACTKOB IIO CTCIICHH UX OITIACHOCTH,

e pa3paboTKa MPOrpaMMbl pabOT MO CTPOUTENIBCTBY, PEKOHCTPYKIIUH,
KalpeMOHTY, PEMOHTY U COJIEPXKAHUIO TOAMNOPHBIX CTEH W
IIPOTUBOOTIOJI3HEBBIX COOPYKEHUM.

Ha aBromoOunwsHol mopore A-147 «Jlxybra — Coun — rpaHuna c
PecryOinkoit AOxasusi» ObUTH BBITIOJHEHBI 3aMEphl JUTHHBI, (HOTOPUKCAIIHS,
U3YUYCHHUE XapaKTEPHBIX MPU3HAKOB PAa3BUTHS OIIOJI3HEBBIX MPOIIECCOB, aHAU3
MPUYMH WX BO3HWKHOBEHHS, BBIIOJIHEHA OIEHKA OIOJI3HEBOW OIMACHOCTH H
PEKOMEHIOBAaHbI MEPOIPHUATHSA [0 €€ JIoKanu3anuu. Ha psjae ydacTkoB
pOBeCHBI Teou3ndeckne paboThl, BHITIOJIHEHA Tonorpaduyeckasi CheMKa.
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[To pesynpTaTam BBITOJHEHHBIX PabOT BhIBICHO 107 ydacTkoB, Ha
KOTOpPBIX HaO/I0/aeTcsl pa3BUTUE CKIOHOBBIX Jedopmaruii. CKIOHOBBIE
nedopMaIuu XapakTepU3yrTCsl MOBEPXHOCTHBIM M TIyOMHHBIM CMEIICHUEM
TPYHTOB ¥ BOSHUKHOBEHHIO OIOJ3HEH, UTO B UTOTE MPUBOJUT K JehopMaivu
000YMHBI M TIPOE3KEHN YaCTH aBTOMOOMILHOU JIOPOTH.

AHanmu3 coOpaHHBIX JaHHBIX MO3BOJWI YCTAHOBUTH, YTO KOJIMYECTBO
OMOJ3HEH, MX pa3Mepbl U Npeoliafarolive THUIIbI, a, CJEI0BaTEIbHO, U
OTOJI3HEBASI OMACHOCTH JUIsl aBTOJOPOTH COBEPIIEHHO OTYETIMBO CBS3aHBI C
OCOOEHHOCTSIMU T'€0JIOTHYECKOT0 CTPOCHMSI TEPPUTOPUU U €€ penbedoM Ha
pa3HbIX cerMeHTax Tpacchl [11]. Pe3ynbraThl 3TOr0 aHaausa npeAcTaBiICHbI Ha
pUCYHKE 3.

/140 A
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0

1K 0-35 IIK 35-60 IIK 61-135 IIK 135-156  IIK 156-198  IIK 198-216

B Bcero onoaeli M AxktuBHbie M OmnacHple M Ocpimr ™ YyacTku nedopmaruit

Pucynok 3. Pacnpeoenenue ckionoguix seienui
no mpacce aeémooopozu A-147 (pucynox aemopa)

Figure 3. Distribution of slope phenomena
along the route of the A-147 highway (author's picture)

K TexHHYecKkUM WM aHTPOIMOTEHHBIM MPUYMHAM PA3BUTHUS CKIOHOBBIX
rpoueccoB 1o Tpacce A-147 otHocsTCA:

1. Yerpo#icTBO JOpOru B MOJMYHACHITU-TIOTYBBIEMKE WIIM HA TOJIKE C €€
pPacroJioKeHHUEM YaCTHYHO Ha 3HAUUTEIBLHO MEHEE YCTOMYUBBIX CKIOHOBBIX
otnoxkeamsix [12]. Takum o0Opazom, mpaBbiii (B OOJBIIMHCTBE CIydacB
BHEIIIHUI) Kpall TOPOTH Yallle BCEr0 OKa3bIBAETCS pPa3MEICHHBIM Ha MEHEE
MPOYHBIX TOPHBIX MOPOJAX.

2. Ilogpe3ka CKIOHOB NpPU CTPOUTEIHCTBE ABTOJOPOTH 10 KPYTHU3HBI,
MPEBBILIAIOIINIA JOJTOBPEMEHHBINA TPO(UIIb PABHOBECHS, U U3MEHEHHUE B CBS3U
C 3TUM PEXHUMA UX YBIAXKHEHUS.

3. Ha Tene kpynHbIX ONOJ3HEN OBLIN pa3MEIIEHbI AJIEMEHTHI T0POKHBIX
KOHCTPYKIUH, MCIOJb30BAaBIINECS MPU CTPOUTENIBCTBE OTIAECIbHBIX YYaCTKOB
JI0pOT, B YaCTHOCTH, 3TO KacaeTCsl KPYyIHbBIX OIMOJI3HEH CII0KHOTO CTPOEHUS Ha
ydyactke Manecra-Kynencra.
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4. Haubounee Tsbkenas Harpys3ka MPUXOJMTCS HA MPaBblid Kpaidl JOPOTH,
KOI'JIa TPY30Bbl€ MAlIWMHBI JIBUTAIOTCS CO CTOPOHBI J[)yOru B HampaBlieHUU
Tyance, Couun u Annepa.

5. HeaddekTuBHOCTh KpeIjieHUsT CKJIOHOB MPU MOMOIIM MOJIOPHBIX
CTeH Ha (PYHIaMEHTAaX HErJayOOKOIro 3al0XEeHWs NPUBOJUT K TOMY, 4YTO
COOpPYKEHHE HAXOJUTCS Ha OMOJI3HEBBIX OTJOXKEHUSX M 00ecredyrBaeT JUIIb
OTPaHUYECHHYIO 3aIIUTY JOPOTH OT HEOOIBIIHUX OCHINIEH U CTOKA IPSI3U C CKIIOHA

[13; 14].

6. [Ipu OTCYTCTBUM HaIJICKAIIETO KPETUICHHUS CKJIOHOB Ha IMPOTSHKEHHBIX
y4acTKaxX JOpOr BO3HHKAIOT HE TOJIbKO OMOJI3HU, HO U Jedopmariusi rpyHTa
BOJM3M JTHUX CKJIOHOB, YTO BJIEYET 3a COOOM TOBPEXKJACHUE TOPOMKHBIX
KOHCTPYKIIUH.

/. ABTOMOOWIIbHAsI J1OpOTa HKCILUIyaTUPOBAJIACH JUIMTEIIBHOE BpEMs C
WHTEHCHUBHBIM TPAHCTIOPTHBIM ITOTOKOM B YCIIOBHSIX, KOTOPbIE OJ1aronpusITCTBYIOT
HAKOIICHUIO edopmaliiii mopoa Ha CKIIOHAX.

N3 OCHOBHBIX NPUYMH PA3BUTHS CKIOHOBBIX IIPOLECCOB JIOJKHBI
BBITEKATh U MEPbI MHKEHEPHOU 3aLIUThl COOPYKEHUN aBTOMOOMIBHON TOPOTH
Ha pa3HbIX yyacTkax [15].

3. ®opMHUpPOBaAHHE KOHLEINTA AJIb00MA TUMOBBIX
TEXHUYECKHUX PelICHUH 10 BOCCTAHOBJICHUIO U PEMOHTY
NMOJAMOPHBIX CTEH HA AaBTOMOOMJIBHBIX J0POrax
KpacHoaapckoro kpas

3. Concept formation of the typical technical solutions album on the
retaining walls restoration and repair on the Krasnodar Region highways

B ocHOBY (dopMupoBaHMsS KOHUEMIIMHK alb0OMa THUIIOBBIX MPOEKTHBIX
PEIICHU B3SITHI PE3yIbTaThl MHOTOUHCIEHHBIX 00CIIEI0BAaHUN YIEPKUBAIOIITUX
COOPY’KEHUI U IPUBEAECHBI HA KX OCHOBE COOTBETCTBYIOIINE PEKOMEHAAIMHU T10
YCTPAHEHHIO BBISIBIICHHBIX J€(EKTOB.

Ha aBromoOunsHOl mopore A-147 «Jlxybra — Coum — rpaHunia c
PecniyOinkoii AOxa3us» BBIINOJHEHO OO0CIEIOBaHWE MOANOPHBIX CTEH. B
pamKax o0ciieJoBaHuUs BBITIOJHEHBI CIICAYIONINE MOJEBbIe pa0OThI:

® KOHTPOJIb IICJIOCTHOCTH KOHCTPYKTHBHBIX 3JIEMEHTOB OOCJICIYyEMBIX
COOPYKEHHI: BU3YaTBHBIN OCMOTP 1 (POTOAOKYMEHTAITUS COOPYKCHHSI
C BbIABICHHEM JedekToB (00ciienoBaHuEe JTOPOKHOTO TIOJIOTHA,
MIPUJICTAIONIET0 HEMOCPEICTBEHHO K COOPYKEHUIO, BHIMMOW YaCcTH
COOPY’KCHHSI, BU3yaJIbHAs OLICHKA €Tro Ae(PEKTOB);

CtpaHunua 10 us 20
13SATS423

Wz natensctBo «Mup naykw» \ Publishing company «World of science» http://izd-mn.com


https://t-s.today/
http://izd-mn.com/

HNuTepHeT-)KypHAT « TpaHcOpTHBIE COOPYKEHUSD» 2023, Tom 10, Ne 4 ISSN 2413-9807
Russian Journal of Transport Engineering 2023, Vol. 10, Iss. 4 https:/t-s.today

e oOMepHbIe paboThI (ONpEAEIEHHEe OCHOBHBIX Pa3MEPOB COOPYKEHUS,
€ro KOHCTPYKTHUBHBIX 3JEMEHTOB, HAJMYME M pa3Mepbl TPEIIMH U
ne(eKToB);

® BH3yaJIbHBIE OCMOTPBI JIPEHAKHBIX CUCTEM (00CIIeTOBaHUE BUIMMOM
YacTU JPEHaXka C €ro OLEHKOM);

® UHCTpYMEHTAJIbHOE 0OMepHI (OTpeieJIeHUE pa3MePOB).

B pamkax oOcienoBaHHsS BBIIOJHECHBI CJICAYIOMINE KaMepallbHbIC
paboTHI:

® U3yYeHHWE U aHaIU3 MMEIoLelcs JOKyMEeHTauuu (MpOeKTHOMH,
Pe3yJIbTaTOB MpEeAbLAYLINX 00CIe1I0BaHUHN U Jp.) — MpU HAIUYUHY;

e 00paboTKa TaHHBIX U PE3YIHTATOB 00CEI0BaHUSI (COCTABIICHHE TIJIaHa
COOpY)KEHHMsI, Je(EeKTHOM BEAOMOCTH, 00paboTKa pe3yiabTaToOB
re0/Ie3NYECKUX M T'eOJIOTHYCCKHX PaboT, cocTaBlieHHe OaHKa JTaHHBIX
COCTOSIHHSI COOPYKEHUHN U MX MACIIOPTH3AIH );

e KiaccuuKalusg COOPYKEHUU MO XapakTepy AePeKTOB, COCTaBICHHUE
nepeyHss OOBEKTOB Il IUIAHUPOBAaHUS TPOBEACHHUS pPadOT 1o
IPUOPUTETHOCTH.

HaumenoBanue nedexra

/:]\
\'-E-/

OTtcioeHue KpacKu

CkoJibl OeToHa

MHOTro4YHCIIEHHBIE CKOJIbI OeTOHa

PazpyIiiieHne XoJI0{HOro 111Ba

TpelllHH bl BOJIOCAHBIC

Paspyumienue Bepxa

Paszpymenue nepopmManiioHHOTO 1I1Ba

3acopeHue JIpeHaKHbIX OTBEPCTHH

CuJioBble TPEUINHBI

OIOIOISIOIOIOICICIC

Kpen

Pucynok 4. Tun u naumenosanue oepexma (paspabomano agmopom)

Figure 4. Defect type and name (developed by the author)
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Figure 5. Algorithm for selecting proposed technical
solutions types for retaining structures repair (developed by the author)
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[Ipu cocraBiaeHun anroputMma ACUCTBUI B MHENsIX MHoAOOpa THUIIOB
BO3MOXHBIX TEXHHUYECKHX PEIICHUA IO YCTPAHEHUIO IIOBPEKICHUU B
MOANOPHBIX COOPYXKEHUSIX OOBEIMHUM B rpynnsl psia aedektoB (puc. 4). B
Hessx obecrnedeHus: yao0cTBa B MoAOOpe pa3inyHbIX BapUAHTOB MPOBEJCHUS
PEMOHTHBIX padOT ObLI MPEITIOKEH AITOPUTM MO OMPEIACICHUIO ONITUMAIBHOTO
BHJIa BOCCTAHOBHUTEILHBIX MEPONPUATHH (pHC. D).

B ocHoBe anroputma JIeKUT 3aj1ada o0 ONTUMHU3AIMKN BEIOOpPA TUTOBBIX
TEXHUYECKUX pEIIeHUH, KOTOpble OyJayT HCIONb30BATECA B TPOEKTHO-
M3BICKATEBCKUX U CTPOUTENBHBIX OpraHu3auusx. [Ipu npuHsTan pemeHus o
BOCCTAHOBJICHUU IOJIIOPHON CTEHbI HEOOXOAMMO IOJIAraThCsl HA PE3yJIbTaThl

NPOBEJICHHOTO 00CIIEIOBAHMSI, BKJIFOYAs 3aKIIIOYCHUE U IEPEKTHYIO BEIOMOCTb.
(tabm. 1).

Taoauua 1/ Table 1
Onucanue THIOB TEXHHYECKHUX PellleHHii

Description of technical solutions types

Tun Pexomennanus Cxema (pa3paboTaHO aBTOPOM)
Type Recommendation Diagram (developed by the author)

1 |[d7st oTIenKu MOBEPXHOCTH CTEH HEOOXOINM
TIIATEJLHBIA TTOA00P MaTepraa.
ITonuyperaHoBbIE JTaKOKPACOUYHbIE MATEPHAJIbI

CJIelyeT UCIOJIb30BaTh AJISl BUAUMBIX ‘
HOATOPHBIX COOpy)KeHHﬁ, a AsToMoGuUnLHanA gopara
TUAPOU3OIIUOHHBIC MMOJIUMEPIEMEHTHBIC 7
COCTaBbl IPUMEHATH sl HeBUAUMBIX. [lepen
HayanoM paboT HEOOXOUMO YCTPaHHUTh C
(hacaza cTeHBI CyIIECTBYIOIIEE MOKPHITHUE,
MECKOCTPYHHON 00pabOTKOM MPOBECTH
OYHCTKY, BBIDOBHATH CTCHY C IPUMCHECHUEM
ITIAKJIeBKH, a 3aTeM HAHECTH (PHHUIITHBIC
MaTepHualbl.

Careful material selection is required for wall
surface finishes. Polyurethane coating materials
should be used for visible retaining structures, and
waterproofing polymer-cement compositions should |77
be used for invisible ones. Before starting work, it is | "=\
necessary to remove the existing coating from the
facade of the wall, sandblast it, clean it, level the
wall with putty and then apply the finishing
materials.

‘ Otk NPOSKTHPYEMOTO COOPYXKEHUS
d

[ OKpacKka NOANOPHON CTEHbI
! / JAUNTHEIM AEKOPATUAHBIM NOKPEITHEM

MopnopHas cTeHa MNC1

YCTPOACTBO 0OMa304HON
BUTYMHOIA rugporzonaLmMK B 2 cnos

Mmaponoces Tpas

2 |[lepBbIM 3TarIOM HEOOXOAUMO OYUCTUTH
W3HOIICHHBIC MECTa Ha MTOBEPXHOCTH,
OTIECKOCTPYHTD, IOCJIE YEro NPH MOMOILU
Jr00eNel yCTaHOBUTh apMUPYIONIYIO CETKY.
Hcxons u3 xapakTepuCTUK (TeMIepaTypHBIif
PEXUM, TOJIMIMHA HAHCCCHUA U T. }I.)
o00paTh U HAHECTH PEMOHTHBIN
KOHC_prKuI/I_OHHLHZ COCTaB. N
The first step is to clean the worn places on the N
surface, sandblast, and then use rawl plugs to |
install a reinforcing mesh. Based on the KOHCTPYKUMOHHBIA /[ .~ ™
characteristics PEMOHTHIi COCTaB \\
(temperature regime, thickness of application, etc.) ‘ \\ \

to select and apply the repair structural —
composition.

nepem.

CeTka apMupylowas 7 7

Y Ow6enb Ana kpenneHuns

~ ceTkn apMUpyIoLLei

nepem.
S

Teno NoanopHoi CTeHb!
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Tun
Type

PexoMmenmanus
Recommendation

Cxema (pa3paboTaHO aBTOPOM)
Diagram (developed by the author)

3

BoccraHoBiieHue cTeHbI ¢ IIOMOLIBIO
HaHECEHHs TOPKPETOeTOHA IPUMEHSETCS IPH
MPAKTUYCCKHU IMOJTHOM pa3pylICHUH
TIOBEPXHOCTH TOJIOPHOMN CTEHBI.

HeO6XO,I[I/IMO BBITIOJTHUTH 3alIPOC TEXHUYECKUX
YCJIOBUH NPU YCTPOMCTBE JAHHOTO MaTepHaa,
a TaKX€ BBIITIOJIHUTh BCEC PEKOMCHAAIIU N
IIOCTaBIIHKaA.

Wall restoration with the application of shotcrete is
used when the retaining wall surface is almost
completely destroyed. It is necessary to fulfill the
technical specifications request for the arrangement
of this material, as well as to fulfill all the
recommendations of the supplier.

TopKPeTBETOH

/ c1eHa

CyulecTByiowas

| TopkpeTupoBaHWe Bepxa GoopyKeHus

\\\

», Otsepcrre ot @8 MM 1o G40 MM
T rJ'rySnHa TMPARUMAETCA COrNacHO
PEKOMEILTAIIAM TPOH3BOTHTENL

B MecTe CTBIKOBKY NPOU3BOAUTCS MITpada u ¢
MOMOIIBIO KOHCTPYKIMOHHOTO PEMOHTHOT'O
COCTaBa 3allOJIHAETCS Ha BCKO AJIUHY JAHHOIO
IIBa.

At the joint, an indent is made and the entire length
of the joint is filled with structural repair compound.

| nepem.

KOHGTPYKUMOHHBIA
PEMOHTHbIRA COCTaB

LWrpaBa _—

// XonogHbii wos

/// //GemHupoBaHue
\\ w
NN

AN

\\ E
\\E.\'\

BrisiBiaeHHbBIE B X0oAe OCMOTpa TPCUIMHbI Ha
MNMOBEPXHOCTHU HO,HHOpHOﬁ CTE€HBbI MOXXHO
OTPEMOHTUPOBATE C IIOMOILBIO
HUHBCKIIMOHHBIX COCTAaBOB. BrisiBiieHHBIC
nedeKTsl ITpabaTcs Ha ATMHY TPEIIUHEI,
3aTeM BBITIOTHSAETCS OypeHHne OTBEPCTHI MO
IMMaKepbl pAaCUCTHBIM 1IAaroM B IIaXMaTHOM
TIOPSIZIKE, a TIOCTIE YETO 3aMOJIHAIOTCS
TIOJIMYPETaHOBOM CMOJIOH.

Any cracks in the surface of the retaining wall
identified during the inspection can be repaired
using injection compounds. The identified defects
are grooved to the length of the crack, then the
holes for packers are drilled at a calculation step
spacing and then filled with polyurethane resin.

KOHCT pYKUWOHHB I
/ PEMOHTHBIRA coCTaB

""‘-u CywecTsyowas
noAnopHAanA CTEHA

IIpu pazpyiieHun Bepxa nognopHOro
COOPY>KEHUS] pEKOMEHIYETCsI BHIIIOJIHUTE:

— JIEMOHTaXX BEpXHEH YacTH CTEHBI,

— OypeHue OTBepCTHH MO YCTPOHCTBO
apMHUpOBaHMs B IOATIOPHOMN CTEHE;

— XMMHMYECKOE 3aKPEINIEHUE apMaTyphI B
CYIIECTBYIONIEH MOIMTOPHON CTEHE
3MOKCH-aKpHJIATHON CMOJIOH;

— apMHUpPOBaHHE BEPXHEH YACTH MOATIOPHOM
CTEHBI;

— OEeTOHHPOBaHUE BEPXHEH YacTH IMOATOPHON
CTEHBI.

In case of destruction of the retaining structure top
part it is recommended to perform:

— dismantling of the top part of the wall;

— drilling of holes for reinforcement in the retaining
wall;

— chemical fixing of reinforcement in the existing
retaining wall with epoxy-acrylate resin;

— reinforcement of the top part of the retaining wall;
— concreting of the top part of the retaining wall.

Oreeperne or @8 Mm 1o G40 mm

/
[-obpasHoe ./~
apMmaTypHoe u3genve

\ N I< PCKOMCHUALHAAM IIPOHIBOLHTCIIA

" ryOHHA TPHHAMAETCS COTIACHO

Teno nognopHon cTeHbI
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7 |PexoMeHIyeMblIif KOMIIIEKC PEMOHTHBIX paboT
IpeaycMaTpUBaeT OTBOJ] U3IUIIEK BOJBI.
Heo6xoanmeie 3Tams! paboT M0 yCTPAaHEHUIO
JTAHHOTO AedeKTa:

— OYHCTHTH Je(hOpMaMOHHEIH IIOB Ha
TIEPEMEHHYI0 INIyOHHY 10 CYLIECTBYIOIIEH
JIOCKH;

— N7 yCTPOWCTBA HONNATUIICHOBOH TPpyOKH
BBITIOJTHUTH PACIINBKY JaHHOTO IIIBA;

— BCTaBHUTH YIUIOTHUTEINHBINA MIHYp MO
KOHTYpY IIBa U 00paboTaTh paimMepom
IIOINAAb MOJ OIUYPETAHOBBIN TePMETHK.

eliminate this defect are as follows:

the existing board;

— to install a polyethylene pipe, expand this joint;
— insert a sealing cord along the contour of the
joint and treat the area for polyurethane sealant
with a primer.

The recommended set of repairs includes drainage of
excess water. The necessary stages of work to

— to clean the expansion joint to a variable depth to

nepem. nepem.

YNNOTHUTENbHBIN WHYP

__CywecTsylowan accka
" nedopmaumMoHHoro Wwea

MonnypeTaHoBbIA repMeTHK

Tpy6a nonuatuneHoBas
L=nepem. - OumeTuTb
AePOPMALMOHHBIN LLIOB

nepem.

nepem.

8 |HapamuBaHue IpeHa)KHbIX TPyOOK, a TaKKe
YCTPOICTBO HOBOI'O JIy4€BOI'O JIpEeHaxka
ABJIIOTCS OCHOBHBIMU METOAaMU IIPpU
BOCCTAHOBJICHUHU BOAOOTBO/JIa B COOPYKECHUAX
HMHXEHEPHOI! 3a1uThl. [Ipy BeIIOJIHEHUN
HapaliuBaHHUs JPCHAKHBIX pr6OK
PCKOMCHAYCTCA YCTAHOBKA CIICHIUAJIbHBIX
Oe3HAMMOPHBIX TPYO B IPEABAPUTEIHHO
OYMIIICHHOC OTBEPCTHUC. I[J'ISI obecrieueHus
TepMETUIHOCTU COCANHECHUS HGO6XOI[I/IMO
HCIIOJIB30BATh HOJ'II/IypeTaHOBHﬁ repMETHK,
KOTOPBIH 3aMOTHUT MPOCTPAHCTBO MEXKIY
HOBOM U YXe€ CylIecTByIoLIel TpyOoil.
Extension of drainage pipes, as well as the
assembling of a new radial drainage are the main
methods for drainage restoration in engineering
protection structures. When performing the
extension of drainage pipes it is recommended to
install special non-pressure pipes in the pre-cleaned
hole. To ensure tightness of the connection it is
necessary to use polyurethane sealant, which will
fill the space between the new and existing pipe.

[epMeTHK

CyulecTeyiolLan
CTeHa

Y
NN

\ BesHanopHas Tpyba (BEHT)
OPeHaK

Mpo4ucTKa CyLLECTBYIOWEH
OPEeHKHON TpyDbI

9 |PexomeHIyeTCs YCTAHOBUTH OOJIMIIOBOTHYIO
TAHEINb Ha IOJIIOPHOE COOPY)KEHHUE IS
HCIIPaBJICHUST OOHAPYKEHHOTO JedeKTa.
[lepBBIM maromM HEOOXOIUMO BBHITOHHUTH
OypeHne OTBEpCTHSI, COOTBETCTBYIOIIECTO
pacdeTHOMY ITHaMETPY, I XHMUIECKOTO
aHKepa. 3aTeM CIeyeT CO3IaTh apMaTypHBIH
KapKac Ut 00JIHIIOBOYHOM MaHEIH.
YcTpoiicTBO THAPOU30IIALINHN IPOU3BOAUTCS
MOCJIC yCTAaHOBKH KapKaca, 4TO0bI
NIPENOTBPATUTD CIIy4alHOE 3aII0JHEHUE
OTBepCTHﬁ, npeaHasHAaYCHHBIX IJIA
XUMHUYECCKUX aHKEPOB, IPU CTPOUTCIIBHO-
MOHTaXHBIX paboTtax. [Tocie mpoBeaeHUs
BBINICYKAa3aHHBIX pa60T IIPOU3BOAUTCH
3aJIMBKA 00JIMIIOBOYHOM MaHEeH OETOHOM.

A240 & nepem.

AS500C @ nepemM. . |
(xumMmyecKkoe sakpennenne) . |
- | _CywiecTayiouian

AB00C @ nepem. " cTeHa

OteepcTue ot @8 mm no @40 mm
rnyGuHa NPMHAMAETCA COrNacHe &
pexoMeHAaLMAM Npou3BOaMTeNs &

=/

_TopkpeTvpoBaHue
BEPXa COOPYHEHUS

! CeTka apmvpylowas
A5S00C @ nepem. | y PMUPYHOLL

O6mazoyHan snacTuyHas
rUOPOMIONALMA
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It is recommended to install a facing panel on the
retaining structure to correct the defect found. The
first step is to drill a hole corresponding to the
calculated diameter for the chemical anchor. Then
a reinforcement cage for the facing panel must be
created. The waterproofing is installed after the
reinforcement cage is in place to prevent accidental
filling of the holes for the chemical anchors during
construction and installation work. After the above
works, the facing panel is poured with concrete.

10 |PexoMeHIyeTCsl yCTaHOBUTH OOJIMIIOBOYHYIO
TIaHEeJh C aHKEPHBIMHU CBAasMU Ha MOJIIOPHOE
COOPYXEHHE JUIS UCIIPABICHHA
oOHapyxeHHOT0 AedekTa. [lepBbIM marom
HE0OXOANMO BBITIOJIHUTE OypEeHHE OTBEPCTHS,
COOTBETCTBYIOIIETO PACUETHOMY JHAMETPY,
JUISL XUMUYECKOTO aHKepa. 3aTeM ClielyeT
CO3/IaTh apMaTypHBII KapKac Juis
OOJUIIOBOYHO MaHeNu. Y CTPOHUCTBO
THIPOU30JISIIMY IPOU3BOJUTCSA TIOCHIE
YCTaHOBKH KapKaca, 4TOObI TPEeAO0TBPATUTD O6nuU0BOUHaS NaHeN
Clly4aiiHOE 3aIl0JJHEHUE OTBEPCTHUH,
MpeIHAa3HAYCHHBIX JIISI XUMUYIECKUX aHKEPOB,

Oreepctrne oT B8 MM oo @40 mm

CyulecTBylowan creHa
AHKkepHas ceas

MIPH CTPOUTENBHO-MOHTAXHBIX paboTax. rry6uHa NPUHNMaETCA CornacHo
ITocnie mpoBeeHMs BBIIIEYKa3aHHBIX padoT PEKOMEHAALMAM NPpOUIBOAUTENS

MPOU3BOUTCS 3aTMBKA OOIHIIOBOYHOMN OBmasouHan anacTniHan
naHesm 6etoHoM. [Tocnie Habopa mpoyHOCTH it
OeToHa, MPOU3BOIUTCS aIMa3HOE OypeHHe IS
YCTpOICTBa aHKEPHBIX CBaH.

It is recommended that the facing panel with anchor
piles be installed on the retaining structure to
correct the defect found. The first step is to drill a
hole corresponding to the design diameter for the
chemical anchor. Then, a reinforcing cage for the
facing panel should be created. The waterproofing
is installed after the reinforcing cage is in place to
prevent accidental filling of the holes for the
chemical anchors during construction and
installation work. After the above works, the facing
panel is poured with concrete. After the concrete
has gained strength, diamond drilling for the
anchor piles is carried out.

BroiBoabI

Conclusions

HanexxHocTh MOATIOPHBIX CTEH, B MPOLECCE SKCILTyaTalllH, TOCTUTACTCs
3a CYeT NPUMEHEHHUs PALMOHAIBHON OpraHU3alMU CHUCTEMBI TEXHUYECKOIO
OOCITy’KMBaHHUS, YTO TIIO3BOJISIET, B CBOIO O4Yepedb, YMEHBIIUTh YHCIIO
aBapuUUHBIX OTKa30B M YOBITKOB M3-3a WX BO3HUKHOBeHUs. HecMoTps Ha
UMEIOLINICS OONBIION ONBIT NPUMEHEHUS MOJMOPHBIX CTEH JJIS 3aIIUTHI OT
OIMOJ3HEBBIX MPOLECCOB B OTEUYECTBEHHOW U 3apyOeKHOM NPaKTUKE, B
IIOJIOKEHMAX JIEMCTBYIOIIETO CBOJA IIPaBMII HE IPELyCMOTPEHA METOAMKA
OLIEHKM DJKCIUIyaTallUOHHOM  HAJIEKHOCTM  3AlUTHBIX M  I[OAINOPHBIX
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MPOTUBOOIOJI3HEBBIX ~ COOPYKEHUH. AHAmU3 TMPUHITHIX  TEXHUYECKUX
pPEriIaMeHTOB 10 NPOEKTUPOBAHUIO IOAIOPHBIX CTEH I103BOJIUI BBIABUTH
CYUIECTBEHHBIM HENOCTATOK — OTCYTCTBHUE IOCIIEIOBATEIBHOTO ajJropuTMa
JEeUCTBUH ISl TUATHOCTUKU 0OBEKTOB TPAHCIIOPTHOTO COOPYKEHUS.

B cB3u ¢ TEM, YTO OTCYTCTBYIOT HOPMATUBHBIE JOKYMEHTHI 110 TUIIOBBIM
TEXHUYECKUM PEIICHHUSIM JJIi OCYLIECTBIICHHSI PEMOHTHBIX paboOT Ha
MOJIMOPHBIX CTEHAX, KaxJas NPOEKTHAs OpraHu3aius CaMOCTOSTEIbHO
pa3pabaThiBaeT PEKOMEHJANH U B JalbHEUIIEM YHUDHUIMPYET WX B paMKax
COOCTBEHHOT0 MPOU3BOACTBA. [10400HBIN ONMBIT U MPUMEHSIEMBIE PEIICHUS Y
BCEX pa3Hble, HO B XOJi¢ OOJBIIOrO KOJIMYECTBA MPOBEICHHBIX IUATHOCTHUK
OBLITM BBISIBJICHBI OCHOBHBIC TUIThl BO3HUKAIOIIMX B MPOLIECCE IKCILTyaTalluu
nedopmaruii  moANOpHBIX cTeH. Ha ocHoBe »TOoro wuccinenoBaHusi ObLia
MPEITIOKEHA KOHIIEMINS TUMU3alMA TEXHUUECKUX PEIICHUNA M allrOpUTMa UX
MTOCJICYIOIIETO IPUMEHEHUS B CTPOUTEIBCTBE.
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