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HCKYGCTBEHHBIE GODPYXEHNS

UHHOBALMWOHHBIE TEXHOAOTMUH * INNOVATIVE TECHNOLOGIES
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TexHOJIOruM NPeIHAZHAYEHBI AJIs1 YTY4IIEeHUs] TEPMOBJIAK-
HOCTHOTO PE€:KHMA OCHOBAHMsI, OCHOBHOH MJIOIIAJAKH H
O0TKOCOB 3eMJISIHOTO MOJIOTHA MPH BO3BEJIEHHH HOBOIO U
PeMOHTE IKCIUTYATHPYEMOTO KeJe3HOAOPOKHOIO NMYyTH W
aBTOOPOT.

OTnuauTensHas 0COOCHHOCTh MPHOPUTETHRIX TEXHOIOTHH
OT TPAJAUIIMOHHBIX COCTOUT B TOM, YTO YIPOYHEHHUE TOPOKHOTO
[OJIOTHA  OCYLIECTBIIIETCS  CHEUUAIbHOM  KOMIIO3MILIMEH
crabuimsaropa TPyHTa, COIEpIKAIIEH TOPOIIKOBYIO (hPAKITHIO
3 KapOOHATHO-MAarHe3MaJbHBIX IOPOA W WX O00NOKEHHBIX
OTXOJIOB, @ TAKXKe YKUIKYIO (YPAKIHIO YIUIOTHIIOMEH J0OaBKH,
BKJIIOYAIOUIEH POTEUHBI U caxapa.

CyIIHOCTh TEXHOJOTHH 3aKTI0YaeTCs B BO3BpPAIICHUU
3arps3HATEIS 0a1IacTa CMEIIAaHHOTO C TOPOIITKOBON (ppaKItueit
crabums3aropa TPyHTa Ha OCHOBHYIO IIIOMIATKY 3€MIISTHOTO
MOJIOTHA; B CMAuMBAaHWW YIUIOTHAIOMEH q00aBKOH ¢
MTOCIIEAYFOIINM YIUIOTHEHNEM KOMIIO3UIIMOHHONW CMECH.

TexHOMOTHN peanm3yIoTCs KaK CO CHATHEM, Tak M 0e3
CHATUSL  penbpcolnanbHOM  pewetku.  [lpm  cHsITHH
pPEeNBCOMMANBHON ~ PEMIETKH  TEXHOJIOTHS  YKpPEeIUICHUS
BEITIONTHSACTCS TPAAULIMOHHBIMIA TEXHUYECKUMHU CPEACTBAMH,
Hampumep OyIIbI03epOM, SKCKaBaTOPOM H Jp.

VipouHeHHEe >KeIe3HOMOPOKHOTO TONOTHA 0Oe3 CHSTHSA
PENTbCOMMANBHON PEIIeTKA OCYIIECTBIACTCS COBPEMEHHBIMHU
myteBbiMu MammuHamu — JJIb, CH-600, RM-80.

TEXHOJIOTUH OBECIIEYNBAIOT:

* YIydlIeHWEe M COXPAHEHHWE HEOOXOANMOTO TEPMO-
BIIQKHOCTHOTO PEXHMMa B MPOLIECCE HKCILTyaTaIlIH;

* OE30TXOTAHOCTH MPOIIECCa YIPOUHEHNS;

* 9KOJIOTHYHOCTD M COXPAHHOCTH OKPY’KaIOIIEH CPEeIbl.

IPHOPHTETHBIE BE3OTXO/AHBIE
TEXHONOTHH YNPOYHEHHS
AOPOKHOTO NOAOTHA W
HHKEHEPHBIX COOPYKEHHM

PRIORITY WASTELESS TECHNOLOGIES OF
HARDENING THE RAILROADS AND ENGI-
NEERING CONSTRUCTIONS

Texnonoeuu npet)HClS’Ha’-leHbl ons VAYYULeHUuss mepmosiariCHOCMHO20 percumd
OCHO6AHUA, OCHOBHOII moma()xu U OMKOCO6 3eMJIAIH020 NOJIONIHA

The technologies are intended for improving the ther-
mal tepmoBaaxnoctHoro mode of the roadbasis, the basic
platform and slopes of the earthen cloth when constructing
new and repairing exist-ing railways and motorways.

The distinctive feature of these technologies as compared
to traditional ones consists in the fact that the hardening of the
road is carried out with a special composition of the stabilizer
of the ground, containing powder fraction made from carbon-
magnesium KapOoHaTHO-MarHe3nanbHEIX rocks and their burnt
waste, and also liquid fraction of the condensing additive in-
cluding proteins and sugar.

The essence of technology consists in returning
3arpsi3HATEINA a ballast of the stabilizer of a ground mixed with
powder fraction to the basic platform of the road earthen cloth;
in wetting the composite mix with the condensing additive.

The technologies are implementeded both with removal,
and without removal perpcommansHoH lattices. When remov-
ing penpcommanbHOM lattices the technology of hardening is
carried out by traditional means, for example, the bulldozer,
the dredge, etc.

The hardening of the railroad tracks without removal
penbcommansHOH lattices is carried out by modern machines
of the 3JIb, CU-600, RM-80 type.

TECHNOLOGIES PROVIDE:

» improvement and preservation of necessary thermal and
moisture mode while in service;

» wasteless process of hardening;

* ecological safety of the environment.

JAAGHEBOCTOYHbIR TOCY AAPCTBEHHIH YHHBEPCHTET NYTE CODGLIEHNA



BbICTPOAEHCTRYHDUIAS
KOHCTPYKLUHA YCHNEHWA
JKGRAYATHPYEMOH AOPOXKHOH
HAGBIMH

HIGH SPEED GCONSTRUCTION
STRENGTHENINGS THE OPERABLE
ROAD MOUND

Tk Ly
nocne coopy
KOHCTPYKUMU

A KOHCTPYKUMM

Koncrpyknusi npumeHsiercss A8 CTa0MIM3aNUH
JOPOKHBIX M TPyOOMPOBOAHBIX HAachImeil Ha caaldbIX
OCHOBAHHSAX NMPH IKCIVIYATALUN X HA BEYHOH Mep310Te U
B YCJIOBHSIX IUTy0OKOI0 C€30HHOIO NPOMEP3aHus.

KoHCTpyKIMsl COCTOUT M3 «CTEH» B TPYHTE B IMOJOLIBAX
Hachllled M Mpu3M Ha HUX OTKOcaxX. «CTEHb» W MPU3MBI
BBINOJHSIOTCS. U3 CKAJILHOTO TPYHTA U TIOMEIIAIOTCS B «000HMY»
13 CUHTETUYECKOTO HETKAHOTO MaTepuara.

CkanmpHast  «00oOWMa»  OTBOIAWT TOBEPXHOCTHBIC U
IPYHTOBBIE BOJIBI OT OCHOBAHMSI HACBIIM W OCYIIAET €ro.
TTocTOosIHHEII TEIUIOOOMEH B CKaJILHOM «000HME» CO31AaeT B
rpyHTaX OCHOBaHUS ONTHUMAJBHBIM JJIs BOCCTAHOBJICHHUS
MEP3JI0THO-TPYHTOBBIX YCIIOBUM TEMITEPATY PHO-BIAXKHO CTHBIN
peXKUM.

INPEUMYIIIECTBA KOHCTPYKIIUU:

° CTa6I/IJ'II/I3aLII/IH 3C€MJISIHOI'O ITOJIOTHA B HepBLIﬁ CC30H;

* obecrieueHue HCJIOCTHOCTH COOPYKCHUSA HAa BECh CPOK
OKCILTyaTaluu,

¢ [MPpOCTOTA B OCYLICCTBJICHUU.

Dpghexmusno sxcnmyamupyemes ¢ 1991 e. na eocmounom
yuacmre BAM.

FAR EASTERN STATE UNIVERSITY OF COMMUNICATION

Koncmpyryus npumensiemest 0ns cmabunuzayuy. 00pOANCHuIX
u mpyoonpoBooOHsIX HACLINEll HA CIAOBLIX OCHOBAHUSIX

The construction is used for the stabilization of the
road and pipeline mounds on the weak bases under the
conditions of the permafrost and deep seasonal freezing.

The construction consists of ““ the walls in the ground” in
the soles of mounds and prisms on their slopes. The “walls”
and prisms are made from rock ground and are placed into the
cartridge clip made from the synthetic non-woven material.

The rock “cartridge clip” removes surface and ground wa-
ter from the base of the mound and dries it. The constant ther-
mal exchange in the rock “cartridge clip” creates optimum
temperature and humidity regime in the base ground providing
the restoration of the frozen-soil conditions.

THE ADVANTAGES OF THE CONSTRUCTION:

« stabilization of the road-bed in the first season;

» the guarantee of of the construction integrity for entire
operation period;

* simplicity in the realization.

The construction has been effectively used since 1991 in
the eastern section of the Baikal-Amur Trunk Line.




YKPENNAHUASA IPYHTOBAS
KOMNOSHIHSA

STRENGTHENING GROUND
COMPOSITION

IIpeonaznauena 0ns yyuuieHus c80UCME epYHMO8 U Modcem Obimb UCNONb308AHA NP

IIpennasHauena s yJy4dileHHs] CBOICTB I'PYHTOB H
MOKeT OBITh HCHOJBL30BAHA TNPH  CTPOMTEIBLCTBE,
PEKOHCTPYKIMM ¥ YCHJICHHH TPYHTOBBIX JAOPOKHBIX
COOPY/KEHHUM: MOJIOTHA, 0TKOCOB, OCHOBAHHUI; BOJ0OTBO]-
HBIX, BOMOMPONMYCKHBIX M PeryJsiHHOHHBIX COOPY/KeHHIi:
namo, Tpasepc, Oepm, onop M T. 1.

ConepKuT: 1eOeHb, OTCEBBI KAPOOHATHO - MarHE3UaIbHbBIX
mopox (OpyCHUTHI, TOTOMUTHI, W3BECTHSIKHN), BBICOKOKPEMHE-
3eMHUCTYI0 J00aBKy (IIEONMUT), BSDKyIIEe (MOIyoO0oixOKeHHAS
COCTaBIsIOMAsl W3 KapOOHATHO-MAarHE3WAIBHBIX  TIOPON),
ytotHstonnylo 1o6aBky (IIAB Ha ocHOBe MPOTEHHOB U
caxapos).

IIpenmyiecTBa: MUHEpaabHbIE KOMIOHEHTHI KOPPEKTH-
PYIOT IUIOTHOCTH TPYHTOB 3€MJISTHOTO COOPY’KEHNSI, TOBBIIIAIOT
MIPOYHOCTH, MOPO30CTOHKOCTD, PETYINPYIOT TEPMOBIAKHOCT-
HBIN PEXXUM, YBETMUIUBAIOT CIETJIEHNE IPYHTa 1 KO QUIeHT
Pa3MOKaeMOCTH.

HCITIOJIB3OBAHUE KOMITIO3UIIUU ITO3BOJISIET:

obecnieunTh 0€30TXOMHOCTH TIpoIlecca YIPOYHEHHS,
9KOJIOTMYHOCTB ¥ COXPAHHOCTH OKPY>KaIOIIEil Cpebl.

C TOMOIIIBIO YKPETIIAIOMEH KOMIO3UIINA MOYKHO

CTaOMITN3MPOBATH:

* OCHOBHYIO IUIOIIA/IKy Ha 3ay’KCHHBIX WM ITy4HHOIIPOCA-
JIOYHBIX yJacTKax;

* OTKOCBHI 1 OTIOJI3HEBHIE CKIIOHBI;

* MH)KEHEPHBIE COOPY)KEHHMS: (hyHIaMEHTHI MATO3TaKHBIX
3J1aHUH, ONIOp KOHTAKTHOM CEeTH U JIp.;

* OCHOBAHMS COOPY>KEHHH U TOPOT, JOPOXKHOE MOJIOTHO U
JIOPO’KHBIE OIEHKIIBI.

cmpoumenscmee, peKOHCMpPYKYull U yCUNeHU 2PYHMOGIX O0POICHBIX COOPYICEHU

It is intended for improving the conditions of the
ground and can be used for building, reconstruction and
strengthening of the ground road construction: road-beds,
slopes, bases; drainage, water and regulational construc-
tions: dams, traverse, berm; supports and so forth.

It contains: crushed stone; siftings of carbonate - magne-
sia rocks (brucites, dolomites, limestones); high-silica additive
(zeolite); binding (half-burnt constituent made from the car-
bonate- magnesium rocks); the compressing additive (PAV on
the basis of proteins and sugars).

Advantages:
The mineral components correct the ground density of the
earthen construction, increase its strength, frost resistance, and
regulate the hygrothermal regime. They also increase the co-
hesion of the ground and the coefficient of the saturation de-
gree .

The use of the composition makes it possible to ensure the
wastelessness of the strengthening process, and the ecological
safety of the environment.

THE STRENGTHENING COMPOSITION MAKES IT POS-
SIBLE TO STABILIZE :

« the basic area in the narrow and worn-out sections;

* slopes and landslide slopes;

» the civil constructions: the foundations of low buildings,
supports of overhead electric transport power lines and others;

» the bases of constructions and roads, road-beds and pave-
ments.

JAAGHEBOCTOYHbIR TOCY AAPCTBEHHIH YHHBEPCHTET NYTE CODGLIEHNA



JEMAAIHOE COOPYKEHME
HA GAABBIX OCHOBAHUAX

EARTHEN CONSTRUCTION
ON THE WEAK BASES

i
<
=\

| A

Koncmpyxyus npednasnauena Onsi 6036e0eHusi HACLINY 61MOPO20 NYMU TUHETHBIX
SEMIAHBIX MPAHCHOPIMHBIX COOPYHCEHUIL HA CNADBIX NPU OMMAUBAHUU BEUHOMEPITbIX
epyHmax u 6010max

Koncrpykuusi mnpegHasHadeHa [JJsi  BO3BeJCHHS
HACBINIM BTOPOI0 NMYTH JHHEHHBIX 3eMJISHBIX TPAHCHOP-

THBIX COOPY:KeHHMii Ha cjaalbIX TMIpH OTTAHBAHHH
BEYHOMEP3JIBbIX TPYHTAX H 0010TAX.
3eMJIIHOE€  COOpY’KEHHME  BKIIOYAaeT  apMHpPYHOIIUe

OJIEMCHTbI, MPECACTABJIAIOIINC c000M TIUTEL ¢ Tramu. [IInTe
YJI0KEHBI B OCHOBAaHHUE Hecymeﬁ YacCTU HACBIIK BTOPOTO IMYTHU
n yHOpHOﬁ MNpU3Mbl NIEPBOTO IMYyTH, COCAMHCHBLI TATaMU C
HACBIIbIO MEPBOI0 MyTH.

BJATOJAPSI OPUTUHAJIBHOMY OFBbEJUHEHUIO
HACBIIH 1-TO U 2-TO MYTEA OBECITEYUUBAETCS:

* IeJIOCTHOCTh MacCHBa 3eMJISTHOTO IIOJIOTHA M COBMECTHAs
pabota HackImel 1-ro u 2-To myTel;

eTapanTus BTeueHne 1 0-15 meT HopMaTbHOM SKCILTyaTaIim
3eMISIHOTO COOPY)KSHHUsI Jla)Ke B YCIOBHSAX WHTEHCHBHBIX
0CaIoK;

* cokparenne 10 1000 M° Ha 1 KM myTH pacxosa

0ayuIacTHBIX MaTepHaIoB.

Oxpansemca namenmom P® Ne 2006552.

FAR EASTERN STATE UNIVERSITY OF COMMUNICATION

-

The construction is intended for building the mound of
the alternate path of railway earthen constructions under
the conditions of the soft thawing permafrost grounds and
swamps.

The earthen construction includes the reinforcing elements,
which are plates with the thrusts. The plates are packed in the
base of the carrying part of the mound of the alternate path and
the spring hanger of the first way. They are connected by
thrusts with the mound of the first way.

THE ORIGINAL COMBINATION OF THE FIRST AND SECOND
WAY MOUNDS ENSURES:

» the integrity of the road-bed and the joint operation of
the first and second way mounds;

» guarantee for 10-15 years of the normal operation of
earthen construction even under the conditions of intensive
saggings;

» reduction of the expenditures on ballast materials to 1000
m3 per 1 km of the railway.

1t is protected by patent of Ne 2006552.

Hacbinb | nym




KOHCprK].lI/lﬂ npeagHasHA4YCHA IJIA KPYIJI0OrOAU4YHOIO0
THAPABJINYECKOr0 OTTAUBAHUSA MEP3JIBIX 'PYHTOB.

Konctpykiust ~ mcmonms3yercss  aist  cra0winM3anuu
OCHOBaHUS JIOPOXKHBIX HaCBIIIEN B noOBIBarOIIEH
MIPOMBIIIJIEHHOCTH Ha BEYHOM MEP3II0TE 1 B paifoHax IiTyOOKOTo
CE€30HHOTO MTPOMEP3aHHS.

KoncTpykinss mpenacTaBiusieT CcoOOW  PerymsIMoHHOE
ycrpoiictBo. IlocnenHee BBIMONIHEHO B BHAE 3aMKHYTHIX
JIBYXSIpyCHBIX J1aMO orpezneneHHoil BbICOTHL. [IpocTpancTBO
MEJKIY HACHINbIO M JaMOaMH 3aOJIHSIETCS] BOJIOH.

Braromapst 0coO€HHOCTH BRITIONHEHHS JaMO TeMIiepaTypa
B TPYHTaX OCHOBaHHii Bcerma ocraercs Boime 5 °C.

JOCTOHUHCTBA 3EMJISIHOI'O COOPYKEHUS:

* TIyOWHA TPOTAaWBaHMA TPyHTA 3a 5-7 JeT - 10 4 M |
Oonee;

e cra0unm3alys OCHOBAaHHS 3EMIISTHOTO TIOJOTHA JI0
HapaluBaHus TpeOyeMbIX MOIIHOCTEH U JIOpOTH;

* JOJITOBEYHOCTH W TIPOCTOTA B OCYIIECTBICHNH;

* OKyNaeMOCTh B IEPBBIi CE30H IKCILTyaTalliH.

Db dextnBHO padoTtaer ¢ 1984 . HA BOCTOYHOM ydYacTKe
BAM.

Oxpansemcs namenmom PO Ne 202981 3.

JEMNAHOE COOPYKEHME
HA BEYHOMEP3AOM OCHOBAHHH

THE EARTHEN GONSTRUCTION
ON THE PERMAFROST BASE

Koncmpyrkyusi  npeonasnauena Ons  Kpyeno2oOUyHO20 2UOPAGIULECcKO20
OMMAUBAHUS, MEP3TLIX SPYHIMOB

The construction is intended for the year-round hy-
draulic thawing of frozen grounds.

The construction is used for the stabilization of the base of
road mounds in the extractive industry under the conditions of
the permafrost and in the regions of deep seasonal freezing.

The construction is a regulational device. It is executed in
the form of the locked two-layer dams of the specific height.
The space between the mound and the dams is filled up with
water.

Because of the special feature of the dams the temperature
in ground bases always remains above 5 degrees.

THE ADVANTAGES OF THE EARTHEN CONSTRUCTION:

* the depth of the ground thawing in the period of 5 to 7
years is 4 m and more;

» the stabilization of the road-bed base to the growth of the
required capacity;

* longevity and simplicity in the realization;

+ compensability into the first season of operation.

The construction has been used effectively since 1984 in
the eastern section of BAM (Baikal-Amur rail-road Line).

1t is protected by patent of Ne 2029813.

3MMHUil ypOBEHb

HenpocafouHBIM NP
i OTTaNBaHWN rpyHTa

JAAGHEBOCTOYHbIR TOCY AAPCTBEHHI YHHBEPCHTET NYTE CODGUIEHNA



JEMAAIHOE GOOPYKEHME HA
TEPMOKAPGTOBBIX YYACTKAX

THE EARTHEN CONSTRUCTION
ON THE THERMOKARST SECTIONS

3emnanoe coopysrcerue npeOHa3HAYeHo 05k OCYULeHUS. IMEPMOKAPCINOBLIX 03€D

3emuIsiHOE COOPYKEHHE MTPeTHA3HAYEHO /151 OCYIIeHHSsI
TEPMOKAPCTOBBIX 03ep M o0ecrneyeHHsi YCTOHYHBOCTH
JOPOKHBIX HAChINell HA TEPMOKAPCTOBBLIX Y4YaCTKAX B
YCJOBHSAX BEYHOI MEpP3JI0ThI.

Coopy»KeHue MpeAcTaBIsieT cOO0H BOIOOTIKUMHYIO OepMy
W3 XOpOILIO YIJIOTHEHHBIX TBUICBATHIX T'PYHTOB MECTHBIX
KapbepoB.

OTKOC OEpMBI BBIIOJIHSIETCS C PA3TMYHBIM KOO PHUIIUEHTOM
Y CO3/1aeT HeOOXOAMMBIH IPOIOIBHBIN YKIIOH JTHA JUISl BBIITYCKa
BOJIbI B cocetHue coopykeHus. lluprna 6epmbl obecrieunBaeT
IIPOXOJ] TPAHCIIOPTA BHE TabapuTa BEPXHEro CTPOCHUS My TH.

HPEUMYIIECTBA 3EMJISIHOI'O COOPYKEHUSI:

* COXPAHECHHE TEPMOBJIAXKHOCTHOTO PEKMMa B OCHOBAHUM
CYIIECTBYOLIETO MyTH;

e rapaHTHs 0E30IaCHOM  SKCIUIyaTaly  3€MJISTHOTO
THOJIOTHA;

* WCIIOJB30BaHUE €ro UIsl MPOXOja MAlIMH M JOCTABKH
000py/I0BaHusl Ha [UTAHOBO-NPELYIIPEANTEIbHbIC PEMOHTHI
3eMJISIHOTO [OJIOTHA,

* yYMEHbIIIEHHE PacXo/ia GaacTHBIX MaTepuaios 10 400—
500 M*/km Ty TH.

FAR EASTERN STATE UNIVERSITY OF COMMUNICATION

The earthen construction is intended for draining the
thermokarst lakes and the stabilization of road mounds on
the thermokarst sections under the conditions of perma-
frost.

The construction is a water-squeezing berm made from
well condensed dusty grounds from local quarries. The slope
of the berm is built with different coefficient and creates the
necessary front rake of the bottom for the water discharge into
the adjacent construction. The width of the berms ensures the
easy movement of the transport of any structure.

ADVANTAGES OF THE EARTHEN CONSTRUCTION:

* the retention of hygrothermal regime in the base of the
existing way;

* the guarantee of the road-bed safe operation ;

« its use for the delivery of machines and equipment dur-
ing the regular overhauls of the road-bed;

* the decrease of the consumption of ballast materials to
400-500 m*/km of the way.




JKOHOMHYHAN KOHCTPYKIHA
AOPOXHOA HACHIMH
B PAHOHAK BEYHOH MEP3AOTHI

THE ECONOMICAL CONSTRUCTION OF THE
ROAD MOUND IN THE PERMAFROST
REGIONS

Koucmpym;u}z npedmwuaqua onst cmpoumeilbCmed JHcenesnvblx U ABMOMOOUNILHBIX
()0]702 npu nepecevyeHuu yudacmrkoe MeCcmHOCmuU CO CHONCHbIMU MepP3IONHO-
SPYHMOBbIMU YCIIOBUAMU

10

Koncrpyknusi mpeaHasHadeHa A CTPOUTENLCTBA
JKeJIE3HBIX W ABTOMOOWJIBHBIX J0POr NpPH IepecedyeHuH
YYACTKOB  MECTHOCTH €O  CJOKHBIMH  MEpP3J10THO-
TPYHTOBBIMH yCJI0BUSIMH (CJI200CTOYHBbIC TOP(AHBIEC MapH,
3aTonJjisieMble MOWMBI, YYACTKH € HAJHYHEM JBANCTBIX
rpyuToB III u IV kareropuii TepmMonpocaso4HoOCTH, OJIM3KO
3ajeraionie MOA3eMHbIE JIbAbI, YYACTKH Pa3BUTHSA
TePMOKAPCTa U HaJlele00pa30BaHusl).

KoncTpyxkiust mpecTasisieT coO00i KOPBITO, BHIITOTHEHHOE
B HIDKHEW YaCTH HAChINU U3 PPAKIIMOHHOTO CKAJIBHOTO IPyHTA.
['pyHT Hcnonb3yeTcst B MUHUMAJIBHOM 00beMe, HEOOXOINMOM
JUIl COXPAHEHWs] BEYHOH MEP3JIOTHl B OCHOBAaHWH HACHIIH.
BHyTpeHHsIT 4acTh KOpPBITA 3aIlOHSETCS JIIOOBIM TPYHTOM,
TIPUTOAHBIM JUTSI BO3BEAEHHSI 3 MJITHOTO TOJIOTHA.

KopeiTo 13 (hpakMOHHOTO CKaIhbHOTO TPyHTa padoTaer
10 TPUHIMITY TEIIOBOTO JHMOJA: 3UMOM OHO OXJIaKAaeT
OCHOBaHHE, JIETOM COXpaHseT Mep3noTy. CTEeHKH KopbITa
00ecTeunBaloT yCTOWINBOCTh BEPXHEN YaCTH HACHIIH IPOTHB
pacro3anus Ipu BO3ACHCTBUN HEONATONMPUATHBIX MOTOJHBIX
(haKTOpPOB M AMHAMUYECKUX HArPY30K.

Haceims cB0O0IHO ITpomycKaeT uepes ceOsi TOBEpXHOCTHBIE
1 HAIMEP3JTI0THBIE BOJIBI, HE HApPYIIIast PEKUM BEUHON MEP3ITOTHI
B €€ OCHOBAHMHU.

HPEAMYIIECTBA JJOPOXKHOM HACBIIIH:

* DKOHOMHS JIOPOTOCTOSIIIEr0 (PPaKIMOHHOTO CKaJbHOTO
rpyHTa oT 30 10 65 % B 3aBUCHMOCTH OT BBICOTHI HACKIIIH;

* VICKJIIOYEHUE YCTPOWMCTBA MPOIOJIBHBIX BOJOOTBOIOB H
BOJIONIPONYCKHBIX ~ COOPYXKEHHH  JJIsi  TEepUOIUYECKUX
BOJIOTOKOB;

* IPOCTOTA TEXHOJIOTUH BO3BEICHHS;

* OTCYTCTBHE YKCILTyaTallMOHHBIX PACX0JI0B HA COZIEPIKAHIE
Y PEMOHT;

* MUHUMaJIbHBIE 9KOHOMUYECKHE HapyIeH s JaHamadTa
BEYHOW MEP3JIOTHI B IIPeeIax MOJOChl OTBOJA JOPOTH.

The construction is intended for the building of rail-
roads and highways at the intersection of terrain sectors
with the complex frozen-soil conditions (weak peat wet-
lands , submerged floodlands, sections with icy grounds of
the third and fourth categories of thermal subsiding |,
closely lying underground ices, the sections of the thermo-
karst development and ice crust formation).

The construction is a tub in the lower part of the mound
made from fractional rock ground. The ground is used in the
minimum volume, necessary for retaining the permafrost in the
base of the mound. The inside part of the tub is filled up with
any ground, suitable for building the road-bed.

The tub made from fractional rock ground works accord-
ing to the principle of the thermal diode: in winter it cools the
base, in summer - it preserves the frozen ground. The walls of
the tub ensure the resistance of the upper part of the mound to
the spreading under the influence of unfavorable weather fac-
tors and dynamic loads.

The mound lets surface and suprapermafrost waters go
freely through itself, without disrupting the permafrost regime
in its base.

THE ADVANTAGES OF THE ROAD MOUND:

* the saving of expensive fractional rock ground from 30 to
65 % depending on the height of the mound;

* there is no need in the device of longitudinal drains and
other special water constructions for the periodic water flows;

« simplicity of the construction technology ;

* the absence of operating costs for the maintenance and
repair;

e the minimum economic harm to the landscape of the
permafrost in the limits of the road.

JAAGHEBOCTOYHbIR TOCY AAPCTBEHHI YHHBEPCHTET NYTE CODGUIEHNA



00vbeKmbl

Cucrema npeqHa3HaA4YeHA JJIsl IMATHOCTUKH COCTOSTHUH
TPYHTOB  JOPOKHOI0 TOJOTHA M OCHOBAHHS TNpH
BO3/IeHCTBUM  BUOPOAMHAMHYECKMX  HArpy30K  Ha
uccaenyeMbie 00bEKTHI.

MorkeT OBITh NCTIONB30BaHA IS OIIPEJICIICHHS OTACTBHBIX
(U3MUECKIX XapaKTEPUCTHK Pa3IMYHBIX TPYHTOB B MOJIEBBIX U
11a00paTOPHBIX YCJIOBHUSIX IPHU HWCCIIEAOBAHUSIX BIMSHUS Ha
HUX pa3InYHBIX (PAKTOPOB.

CucreMa Mo3BOJISIET B TTOJIEBBIX 1 J1IA00PATOPHBIX YCIOBHSIX
OCYIIECTBIISATH CIIEYIOIIIE OTepalyu:

* CbEM U TEPBUYHOE MPeoOpa30BaHHE COOTBETCTBYIOIINX
(pM3MYECKUX MapaMeTPOB COCTOSTHUSI IPYHTOB B 3JIEKTPHUYECKHUE
CHUTHAJIBI;

* ux cOop, 00paboTKy M mepesady B peKMMe «OHJIAHH» B
IIK cucremsr;

e BH3yaIM3alMio mnoiydeHHoi wuHpopmanmu Ha [IK B
peXKHMME KOHIIANHY;

* TIPOBEICHHWE JCTAJTbHOW OOpabOTKM  IMOTYYCHHOM
nH(opMaInK, a TakKe 3alicy MPOMEKYTOUYHOW M KOHEUHOM
nH(OpMaIK Ha JIEKTPOHHBIE HOCUTEITH.

TEXHUYECKHUE XAPAKTEPUCTUKU CUCTEMBbI

JlnarnaszoHbl KOHTPOJIS, ©3MEPEHHUSI TapaMeTPOB:

* Temrieparypsl rpyHta — ot (-500)C no +1000 C;

* Temneparypsl Bozayxa — ot (-50)C no +250 C;

* BaakHocTu — oT 0 % 1m0 100 %;

* naiienus —ot ( -20 kI1a) qo +20 kI1a;

* OTHOCHTEJIBHOM 3JIEKTPOIIPOBOANMOCTH —

ot 0 % 1o 100 %.

MaxkcnmanbHOe 3Ha4eHHe BHOPOyCKopeHui 1mo ocu X, Y,
Z ot 0,7 no 1,2 m/c?.

JlmHaMuYecKull Tuara3oH Mpy W3MEepeHnU BuOparuii — 40
nb.

Cuctema jaeT BO3MOKHOCTB IIPOrHO3UPOBATh M3MEHEHUE
COCTOSIHMSI TPYHTOB OT M3MEHEHHs Harpy30K W MapaMeTpoB
BHEIITHEW Cpelbl; BBIBIATH 3()(EKTUBHOCT peai30BaHHBIX
MIPOTUBOE(OPMAIIMOHHBIX MEPOIPHUSITHH.

FAR EASTERN STATE UNIVERSITY OF COMMUNICATION

MObGHNAbHAS GHCTEMA
AHATHOCTHKH COCTOSHMA
[PYHTOB OCHOBAHHH,
OTKOGOB W CKADHOB (CAGT-13)

THE MOBILE SYSTEM OF DIAGNOZING
THE CONDITION OF THE BASE AND SLOPE
GROUNDS

Ilpeonasnauena Onst OUASHOCMUKY COCMOSHULL 2PYHMOG OOPONCHO20 NONOMHA U
OCHOBAHUSL NPU  BO30€UCMBUU  BUOPOOUHAMUUECKUX HASPY3OK HA uccredyemole

It is intended for diagnozing the conditions of the
grounds of road-beds and bases under the influence of
vibro-dynamic loads on the objects under examination.

It can be used for determining separate physical
characteristics of different grounds in the field and laboratory
conditions when studying different factors influencing them.

The system allows to accomplish the following
operations:

* measuring and transforming the corresponding physical
parameters of the ground condition into the electrical signals;

» gathering, processing and transferring the information in
the “on-line” regime to the computer systems;

* the visualization of the obtained information on the
computer in the “on-line” regime

e conducting detailed processing of the obtained
information, and recording of intermediate and final
information on the electronic carriers.

TECHNICAL SYSTEM CHARACTERISTICS

Ranges of control and measurement parameters:

* the ground temperature - from (-50 to +100);

« the air temperature - from (-5 to +25);

* humidity - from 0 % to 100 %;

* pressure - from (- 20 kPa) to +20 kPa;

» relative electrical conductivity - from 0% to 100 %.

Maximum value of vibratory accelerations along the axis
of X,Y, Z from 0,7 to 1,2 m/s%.

Dynamic range of vibration measurement - 40 dB.

The system gives the possibility to forecast the changes in
the state of the grounds depending on the changes in-loads and
parameters of the environment; to show the effectiveness of

the deformation-proof measures.



THBKHE JCTAKA[bI

FLEXIBLE OVERHEAD ROADS

CmabunvHocms 3eMusiH020 COODPYIHCEHUS obecneuusaemces 3a cuem Mmenuopayuu
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oodecme-

CradujabHoOCTh
4yuBaeTcss 3a cYeT MeJuopauuu (ocyuieHusi) TPYHTOB
OCHOBAHMSI.

OcyImieHrne OCHOBaHUS B IIpejiesiaX 0ECCTOYHBIX YUYACTKOB
MPAKTUYECKH HEBO3MOXKHO, TOATOMY OIHHM M3 CII0COOOB
YCTpaHeHHsI TaKWX OCAJOK TPYHTOB OCHOBAHHS SBIISETCS
MIPUMEHEHHE apMHUPYIONIX KOHCTPYKIIUH.

3eMIISTHOTO  COOPY:KeHHsI

KoncTpykimst THOKMX 3CTakax ¢  HCHOJIB30BAHUEM
T€0CETOK ISl cTaOMIIN3aly 3EMJISTHOTO TTOJIOTHA Ha CIIa0BIX
OCHOBAaHMSIX TPEACTaBIsIET cOoOOW uepenyIoumecs: CJIou
HACBHIMHOTO TPYHTA ¥ TOJOTHHII T'MOKOTO CHHTETHYECKOTO
HETKAaHOTO  Marepuajia, YIOKEHHOTO B  MPOIOJIBHOM
HalpaBJIeHNH Ha BCIO JUIMHY Y9acTKa CO c1a0bIM OCHOBaHUEM
1 B MIOTIEPEYHOM - Ha HIMPHUHY JOPOKHOTO MOJOTHA.

KoHCTpyKIMsT ~ IOTOMHATENBHO — CHAOXKEHA  TATaMHy,
3aaHKEPEHHBIMH C JIBYX CTOPOH CJ1a00T0 OCHOBAHUS B IPOYHBIE
rpyHTHI. [TonoTHUINA BEITOIHEHBI B BU/E 3aMKHYTOI! JIEHTHI 1
YIOKEHBI HA IPOEKTHOM OTMETKE IMOJI0THA HACBIIH, PH 3TOM
3aMKHyTasl JIGHTa HaTsIHyTa Mexay Taramu. Kpome Toro,
BHYTpPY 3aMKHYTas JICHTA U3 TIOJIOTHHMIIL 3aII0JTHEHA TPYHTOM, a
Ha TSTH HAJIETHI POJIUKH.

Jlpyrasi KOHCTPYKIMS TPEACTABISIET coO0i TpaHIen ¢
00eHX CTOPOH OT 3eMJISIHOTO MOJIOTHA, 3alI0JTHEHHBIX T'PYHTOM.
Jnst aToro Kaxkziasi TpaHIles BBINOJIHEHA C IMEPEMEHHbBIM
CeUeHWeM 10 JUIMHE  Je(OpMHPYIOIIErocs  ydacTka.
IlepemeHHOE CEUEHNE YMEHBIIAETCS OT MAKCUMYMa B TPOUHBIX
IPyHTax A0 MHUHMMyMa Ha ydYacTKaX HamOOJBIIEH OCaJIKH.
KoHleBble y4yacTKM KaXJIOH TpaHIIEH pPACIOJIOKEHBl B
MPOYHBIX TpyHTaX. IIpoAosBbHBIA YKIOH 1O JHY TpaHILIEH
coctabisgeT He MeHee 0,003.

(ocywienus) epyHmos 0CHOBAHUSA

F _ e

The earthen structure stability is provided by the foun-
dation soil stabilization (drying).

The soil drainage within the drainless sites is practically
impossible, therefore, one of the means of removing such a
foundation soil setting is the application of reinforcing struc-
tures.

The construction of flexible overhead roads using geolaths
for stabilizing the roadbed on the weak subgrades represents
interstratified beds of the filled soil and panels of the flexible
synthetic nonwoven fabric deposited in a longitudinal direc-
tion for the full- length of the territory with the weak subgrade,
and in a transverse one - for the width of a roadbed.

The construction is additionally supplied with connection
rods, anchored the week subgrades into the firm ground on ei-
ther side. The panels are made as a loop circuit, and deposited
on the roadbed note of a subfoundation, furthermore, the loop
circuit is drawn tightly between the connection rods. Besides,
inside the loop circuit from the panels is filled with ground, and
cam bowls (rollers) are dressed on the connection rods.

The other construction represents trenches on either side
from the roadbed, filled with ground. For this purpose each
trench is made with variable cross section along the length of
the deformation sites. The variable cross section decreases in
the firm ground from maximum to minimum on the areas with
the highest setting. The end sections of each trench are located
in the firm ground. The longitudinal slope at the bottom of the
trench makes not less than 0,003

JAAGHEBOCTOYHbIR TOCY AAPCTBEHHIH YHHBEPCHTET NYTE CODGLIEHNA



Texnonorusi «CeTkon» MpeIHA3HAYEHA AJISI KAMHTAJIBLHOIO
PeMOHTA M PeKOHCTPYKIHH AeHCTBYIOIIHX ABTOMOOHJIBHBIX H
JKeJIe3HBIX JOPOT, B YACTHOCTH ISl COOPYKEHUs (GHUIBTPYHOIINX
HacbIlel U APeHUPYIOLUX Mpope3eil; cTabuan3alul HeyCTOHUMBBIX
CKJIOHOB, OTKOCOB BBICOKMX HacblIMeil, HacbIneil Ha 6010Tax 1 Mapsx;
3aIIUThl OOPBIBUCTHIX OEPeroB; yIIMPEHHs OCHOBHOW MIIOLIAKH
3€MJISTHOTO T10JI0THA HaJl BOAOMPOIYCKHBIMHU TPyOaMH B CTECHEHHBIX
YCIIOBHSX; BOCCTAHOBJIEHHS aBAPUIHBIX YUACTKOB B SKCTPEMANIbHBIX
CUTyalUsIX  Jp.

OTnnuuTenbHas ~ OCOOEHHOCTh  TexHomoruun  «CeTKoH»
3aKJII0YAeTCsl B U3TOTOBIEHUY CUHTETHYECKUX CeTUaThIX KOHTEHHEPOB
CO CKaJlbHBIM I'PYHTOM U UX YKJIAJKE B Peai3yeMyt0 KOHCTPYKLHIO.
B 3aBucumoctu or cneunpukud paboOT U3 CeTYaThlX KOHTEHHEpOB
YCTpauBarOT KOHCTPYKLMH Pa3IUYHbIX (OPM U 00BEMOB.

INPEUMYIHIECTBA TEXHOJIOI'MU « CETKOH»:

* BO3MO)KHOCTb COOPYKEHHUSI KOHCTPYKLHUI U3 CKaJlbHOTO TPyHTa
B TPYAHOJOCTYIHBIX MECTAaX — HA HEYCTOMUYMBBIX CKJIOHAX, 00J0Tax,
MapsiX, OTKOCaxX BBICOKMX Hachlnei, 00pbIBUCTBIX Oeperax;

° MOBBIIIEHUE HAZEKHOCTH M AOJTOBEYHOCTU COOPYNKEHHUH B
1,5-2 paza;

* YCTPOMCTBO JAPCHAKHBIX COOPYKEHHUI — 0€3 MEIKO3EPHUCTBIX
npUMecei;

* MOBBILIEHHUE MTPOU3BOIMTENILHOCTH TpyAa B 1,5-2 pasa;

* CHIDKEHHE PACXOJI0B COPTHPOBAHHOTO CKATLHOTO MPYHTA

Ha 2040 %;

°  JIMKBUJAUMS ~ 3aTpaT Ha  YCTPOMCTBO  BPEMEHHBIX
BCIIOMOTATE/IbHBIX COOPYKEHHUIA;

* TIOBBILICHUE YPOBHSI KYJILTYPbI TPOM3BOICTBA MPH COOPYIKEHUH
00BEKTOB.

TexHonorusi «CeTKoH» MPUMEHSETCS VISl YCUIICHUSI 38MIISTHOTO
nojiotHa CeBepHoro mupotHoro xona JIBX/I.
OCHOBHbIE TEXHHUYECKUE NapaMeTpbl CeTYAThIX KOHTEHHEPOB:
* eMKOCTh KOHTelHepa - ,0-2,5 M>;
* Macca CKaJlbHOro rpyHTa B KoHTeiHepe - 2,0-5,0 T.

Oxpansiemces namenmom P®@ Ne 2186170.

FAR EASTERN STATE UNIVERSITY OF COMMUNICATION

«GETKOH» —MHOTO@YHKIHOHANBHAS
TEXHONOTHA COOPYIKEHHSA
KOHGTPYKUHH H3 CKANRBHOTD
TPYHTA

SETHON IS A MULTIPURPOSE
TEGHNOLOGY of CONSTRUGTING the
ROCKY GROUND STRUCTURES

Texnonoeuss «Cemxony npeonaznauenda Ons KAnumanibHo20 PeMOHmA U
DEKOHCMPYKYUU OCUCBYIOUUX ABIMOMOOUNLHBIX U HCENE3HBIX 00PO2

ﬁ'i%

]
:
:

The Setkon technology is intended for overall repair and
reconstruction of the operating automobile roads and railroads,
in particular, for constructing filter banks and drainage cuts; for
stabilization of unstable slopes, slopes of high banks, banks on the
swamps and mists; for protection of bluff shores; for widening the
roadbed above the pipe-curvets in the constraint environment; for
restoration of the auxiliary sites in the extreme cases, etc.

Setkon is a highly efficient technology of the rocky ground
structure design, integrating the complex of technological processes
on loading, transportation and packing-up of rocky materials into
structures.

The distinctive feature of the Setkon technology consists in
manufacturing synthetic mesh containers with a rocky ground and
their packing-up into a feasible structure.

THE SETKON TECNOLOGY ADVANTAGES :

« the possibility of erecting the rocky ground structures in the hard-to-
reach areas - on unstable slopes, swamps, wmists, slopes of high banks, bluff
shores;

« the increase of the structure reliability and durability by 1,5-2 times;

« the installation of drainage facilities - without fine-grained impurity;

« the increase of labor productivity by 1,5-2 times;

- the decrease of the assorted (graded) rocky ground consumption by
20-40 %

* the elimination of the expenditures for the provisional auxiliary
structures;

o the raising of the production culture level when erecting the
structures.

The Setkon technology is applied to strengthen the roadbed of the
Northern latitudinal trip of the Far East Railroad.

The basic technical parameters of the mesh sling vans:

« the sling van capacity - 1,0-2,5 m’; ;

» the rocky ground weight in the sling van - 2,0-5,0 T.

Protected by RF patent Ne 2186170.
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ABTOMATH3HPOBAHHASl CHCTEMA RHATHOC-
THKH, MOAEAHPOBAHKA W NPOTHO3HPOBAHKA
TEXHHYECKOIOD COCTOSHHA H
JKCAAYATAIH-OHHOR HALEMHOCTH
HCKYCCTBEHHBIN COOPY)XEHHM

THE AUTOMATED SYSTEM OF DIAGNOSING, MODELLING,
PREDICTING THE TECHNICAL CONDITION AND SERVICE

RELIABILITY OF ENGINEERING STRUCTURES

Hasnavenue - pewenue 3a0ay OUACHOCMUKYU, OYEHKU U NPOSHOZUPOBAHUS

Ha3nauenmue - peumieHue 3aaa4y THArHOCTUKH, OUEHKH U

MPOrHO3UPOBAHUS
A0JTOBCYHOCTH

HCKYCCTBEHHBIX

IKCIITYATALUOHHOI

HaJCKHOCTH u
COOpY:KEeHMIl 1o HX

(paKTHYECKOMY COCTOSIHMIO B YCJIOBHSIX CYPOBOr0 KJIHMATA.

Oco0eHHOCTEI0

CUCTEMBI

SIBIIACTCA

BO3MOXXHOCTb

MOJICIIUPOBAHMS TIOBEJCHHUS MO IapamerpaM (aKTHIeCKOTo
cocrosuusi MMCCO, mporHo3upoBaHus HX JOJITOBEYHOCTH U
OCTAaTOYHOI0 TEXHUYECKOTO pecypcea.

CIyXUT WHCTPYMEHTOM MJIsI Pa0OOTHl PYKOBOTWTENCH W
MH)KEHEPOB MOAPa3/IeeH KeIe3HbIX OPOT AJIsl OpraHu3aliu
W TIPUHSTHUS pelieHu d(PPEKTHBHON CTPATETUH COCPIKAHUS 1
PEMOHTA KOHCTPYKLIHUH.

B YUCJIE HIPEUMYIIECTB CUCTEMBI:

° BCCCTOpOHHI/Iﬁ aHaliu3 MW JUarHoCTHKa (I)aKTI/I‘IeCKOFO

COCTOSAHUSL  OKCIIIyaTUPYEMbIX MOCTOB,
HCKYCCTBCHHBIX COOpy)KCHHﬁ;

Tpy0 W Jpyrux

* YBEINYEHHE JIOITOBEYHOCTH U HAJIEKHOCTH COOPYKEHHIA;
* MOBBIIIEHHE KauecTBA CTPATETMUECKUX PEIICHHH 110
COJIEp’KaHMIO0 ¥ PEMOHTY MOCTOB M TPYO B YCIIOBHSIX CYypOBOTO

KiimMmara;

* IPOCTOTA ¥ YI00CTBO HCIIONB30BAHHS.
Hcenonvzyemes 6 cryocbe nymu u Oupexyuu no pemoHmy
nymu u coopyxcenuti J[BXK/] - punuana OAO « PXK]».

IIporpamMmMHBIii KOMILIEKC

MIIDH UCCO
1
1 1 1 1
ITporpammtoe TIporpammtoe
lggggﬁ?:::’: obecrieuenne Iporpamumuoe Ogegﬁewe
JHUArHOCTUKHU COCTOSHMSI. RIEIUPORAH LT obecrcsicc 38721 MOICTUPOBaHHsA
" TIPOTHOBMPOBAHKS BSMOMIACHICHUC MePUOTHIHOCTH
OCTATOYHOIO SR pemontos MICCO no
TEXHHYECKOTO pecypea LRl a PEERCOep pa b
HUCCO OCTAaTOYHOIO pecypea TexHojoruit (haKTHHUECKOro COCTOSHUS
CCO
1 | | |
Onpenienenue Pacuerst
ﬂ“amgncég‘i’ JONTOBEUHOCTH H IPY30MOBEMHOCTH, I'pagpmn
i aﬁolmmk e 6e30TKa3HOCTH [0 KOHCTPYKLMH yCHIeHHS TICPHOJHIHOCTH
= o TrapavMeTpam 1 a/1b00M TEXHHUECKHX. PEMOHTOB
gg:'ﬂ)me (axruueckoro PelleH Ui KATUTATLHOTO
COCTOSIHISE PeMOHTa
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IKCHIYAMAYUOHHOU HAOICHOCMU U O0N20BEHHOCTNU UCKYCCIMBEHHBIX COOPYHCEHUL

The purpose is solving the problems of diagnosing, es-
timating and predicting the service reliability and engi-
neering structure durability in their actual state under the
severe climate conditions.

The special feature of the system is a behavior simulation
capability by the parameters of the actual state of the engineer-
ing structures, prediction of their durability and residual tech-
nical resource.

It serves as a tool for working by the managers and engi-
neers of the railroad divisions, for organizing and making deci-
sions on the effective strategy of the structure maintenance and
repair.

THE SYSTEM ADVANTAGES ARE:

* the comprehensive analysis and diagnostics of an actual
state of bridges, pipes and other engineering structures in use;

» the extension of the structure durability and reliability;

* the quality improvement of strategic decisions on main-
tenance and repair of bridges and pipes under the severe cli-
mate conditions;

* operability and usability.

This system is used in the Permanent Way Department
and Director’s Office of track repair and structures of the Far
East Railroad - the branch of the Joint-Stock Company of the
open type “Russian Railroads”.

JAAGHEBOCTOYHbIR TOCY AAPCTBEHHI YHHBEPCHTET NYTE CODGUIEHNA



KOHCTPYKUMA NYTH NEPEMEHHOR
KECTKOCTH Y NOPTAAOB TOHHENEH
H HA NOAXDAAX K MOGTAM

THE ROAD STRUGTURE (CARCASE) OF A
VARIABLE RIGIDITY AT THE TUNNEL
PORTALS OF AND ROAD APPROACHES

Hasnavenue - niasroe uaMeHenus Jcecmrkocinu HoopelibCo08020 OCHOBAHUSL NPU €€ CKaUKe
00 6-8 paz 6 30He cMbIKOGKU DE30AIACIHO20 BEPXHE0 CIMPOSHUSL NYMU C OObIYHBIM HA
oannacme

Ha3nauyenue - T1UIaBHOe M3MEHEHHE IKECTKOCTH
MO/IPEJIbLCOBOr0 OCHOBAHHS NPH €e CKavKe 10 6-8 pa3 B 30He
CTBIKOBKH 0€302/UIACTHOT0 BepPXHEro CTPOEHHs MyTH C
00BIYHBIM Ha faJjiacre.

KoHcTpykiust BKIrO4aeT B ceOsi COYCTAHUE THIOBBIX U
HETHITOBBIX DJICMCHTOB BEPXHETO U HUKHETO CTPOCHHMS ITyTH.
B mpenmenax KOHCTPYKIIMM HW3MEHSICTCS JIIOpa Jkene300e-
TOHHBIX IITHAaJ, TOJINWHA OaJ;IACTHOTO CJIOSi M MOIIHOCTh
COOPHOTO WJIM MOHOJIUTHOTO JKEJIe300€TOHHOTO 0a/IaCTHOTO
CII0S.

TexHUYECKHE XAPAKTEPUCTHKHU:

JUITMHA KOHCTpyKuuu - 20-30;

smtopa mmmai - ot 2000 xo 2200 1mt/xMm;

TOJIIMHA OaIacTHOTO ¢)Ios - oT 35 10 100 cMm;

TOJIIIIMHA MOHOJIUTHOTO JKEJIe300€TOHHOTO C¢jIosi, - OT 15 110
100 cm.

HNPEMMYHIECTBA IIEPEJI IPYTUMU KOHCTPYKIUSIMU:

* TIUIaBHOC W3MCHEHHME IKECTKOCTH MOJAPEIHCOBOTO
OCHOBaHUsI P €€ GOJIBIIOM CKavKe;

* IJIABHOE M3MEHEHHE JIMHAMHYECKOTO U BUOPAIIMOHHOTO
BO3JCHCTBHMS TMOJBH)KHOTO COCTaBa Ha BCE DJICMEHTBHI
KEJIC3HOJOPOXKHOTO MYTH, BKIIOYAS 3EMIITHOE MOJIOTHO.
M3BecTHbIe 0OBEKTHI MO3BOJISAIOT 3TO JENaTh B Ooliee y3KOM
JIara3oHe, OTIIMYAIIEMCs B HECKOJIBKO pas3.

DKOHOMHYECKHN APPEKT JOCTUTACTCS 38 CUET COKPAIIICHUSI
3aTpar: Ha 3apa0OTHYIO IIaTy OOCIIY)KHUBAIOIIEMY MEPCOHAITY,
Ha PACXOJIbl PU CHUKEHUU CKOPOCTHU JBHXKCHUSI TOE3/[0B, HA
9JIEMEHTHI BEPXHETO CTPOSHMUs Iy TH. [ 0/10BOI YKOHOMUYECKHU A
3 dEKT OT YKIAJAKH OHOM KOHCTPYKIMU MyTH COCTABISIET HE
MeHee 3 MITH pyOIei.

Buenpeno 4 koHcTpykiuu y nopranosTapmaHuyKaHC-
KOTO ¥ 2 KOHCTpYKLUH y nopTayioB Jlarap-Ayiabckoro
ToHHenel Ha OOIyYMHCKOHM AucTaHuy My TH JanbHeBOCTOU-
HOM 2KeJIe3HOMN I0pOry, a TaKXKe Ha MOAX0AaX K MOCTY Uepe3
peky Amyp y I. XabapoBcka.

FAR EASTERN STATE UNIVERSITY OF COMMUNICATION

The purpose:

The smooth changes of rigidity under the metal ground bed
at its jump up to 6-8 times in the zone of joining the
unballasted permanent track with the conventional one on
the ballasting.

The structure includes a combination of standard and non-
standard elements of the permanent track and road foundation.
Within the structure the diagram of ferroconcrete ties, the depth
of ballast, and the thickness of a fabricated or monolithic
ferroconcrete ballast are changed.

Technical Characteristics:

The structure (carcase) length - 20 - 30;

The diagram of the ferroconcrete ties, pcs/km - from 2000 to
2200;

The ballast depth, cm - from 35 to 100;

The thickness of a monolithic ferroconcrete layer, cm - from
15 to 100.

THE ADVANTAGES OVER THE KNOWN STRUCTURES ARE:

* smooth change of rigidity under the metal ground bed;

» smooth change of dynamic and vibrating effect of the
rolling equipment on all the railroad elements, including the
roadbed.

The known structures enable to make it within a narrower
range, differed by several times.

The economic benefit is achieved due to reduction of the
expenses on maintenance personnel wages, reduction in the
train movement speed, the permanent track elements. The
annual economic benefit from laying of one track structure
amounts not less than 3 million rubles.

The four structures at Tarmanchukasky tunnel portals and
two structures at Lagar —Aul’sky tunnel portals in Obluchinsky
maintenance section of the Far East Railroad as well as at the
road approaches through the Amur river near: the city of
Khabarovsk have been put into operation.
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OO0nacTb NPUMEHEHUs: KEIe3HOAOPOKHBII U aBTOMOOWIIb-
HBI TPaHCHOPT, CTPOMTENBLCTBO (MPOEKTHO-U3BICKATENbCKUE
pabotsl).

Ha3nauenmne: omnpegejenne TMJOTHOCTH TPYHTOB
3eMJISIHOTO TOJIOTHA (KAK CTPOAINErocs, TAK W JUIHTEILHO
IKCILTYyaTHPyeMoro), ¢opMupoBaHHe PacYeTHBIX CXeM sl
IVIOCKHX H 00bEeMHBIX 3aJa4 ONpeJejieHHss W HPOrHo3a
HANPAKEHHO-1¢(OPMUPOBAHHOIO  COCTOSAHHA  3E€MJISIHOTO
MOJIOTHA, YKCIPeCC-aHAIN3 KA4eCTBA COOPY:KeHHs TPYHTOBBIX
HacbInell MO0 BeJWYHHEe NMJIOTHOCTH M pAacHpesieeHHIo ee B
MONEePEYHOM CeYeHHH.

Dkenpecc-MeTo  0a3upyercs Ha  CeHCMOaKyCTHUYECKOM
MPOCBEUNBAHUN 3EMJISTHOTO TIOJOTHA. AMNMapaTHBIA KOMILIEKC
MO3BOJISIET MOMYYUTb pacnpeeseHne CKOPOCTe MPOAOIbHbBIX U
MOTIEPEYHbIX BOJH U CBSI3aHHBIX C HUMH MPOYHOCTHBIX H
Je(OpMaLMOHHBIX XapaKTePUCTHK TPYHTOB.

KommuiekT oOecrieunBaeT COBMECTHYIO paboTy B peKuMe

HakoruieHuss curHana ¢ reoponamu  GS-20DX, ceiicmo-
npuemHukamu  CB-5, CI'-10, B pexume HeNpepbIBHOM
peructpaiu ¢ garuukamu  CM-3KB, K-001, meccnozamu

koHcTpykuuu [THUHCK, nporubomepamu.
B YUCJIE JOCTOUHCTB PABPABOTKU:

* 3aMyCK perucTpalud OT BHEIIHEro Mbe30AaTuuka WM
py4HOI1 (110 KOMaH/Ee orepaTopa);

* 3anuch Ha J000H kommbroTep yepe3 USB unu COM-nopr;

* BU3YyaJIbHOE IPEJCTABJICHUE BCEX WJIM JII0OOr0 KaHajia 1o
BBIOOpY B BBIOpAaHHOM MaciiTaoe;

OueHoYHbIE XapAKTEPHCTUKH Pa3padoTKH:
Hay4YHO-TEXHUUYECKUI YPOBEHb - BBICOKMH;
SKOHOMHMYECKHE TIPEeMMYILECTBA - BHEApPeHHe pa3paboTaHHOMI
METOAMKM M alnapaTHOrO KOMIUIEKCa MO3BOJISIET COKPaTUTh
3aTpaThl TPyJa U BpeMsl BBINIOJIHEHUSI MHKEHEPHO-Te0JIOrH4eCKOro
o0cnenoBaHus 00bEKTOB 3eMIISTHOTO MOJIOTHA.

IToreHumanbHbIe MOTPEOUTENN
[Mpennaraemas pa3paborka MOXKET OBbITh BHEIpEeHa TpHu
OpraHM3ali MOHHUTOPHHTa OOBEKTOB 3EMJISTHOTO MOJIOTHA, B
MPOEKTHBIX  OpraHu3alMsiX, JOPOKHBIX  JHUArHOCTUYECKHUX
LEeHTpax.

ANNAPATHBIA KOMOAEKE ANS
JEGRPECC-30HAHPOBAHUA
SEMASIHOTO NOADTHA W ETD
DCHOBAHMS

HARDWARE COMPLEX FOR THE AGCELER-
ATED PENETRATION TESTING OF THE
ROADBED AND ITS SUBGRADE SUPPORT

Haznauenue: onpe()eﬂeuue NIOMHOCMU ePYHMO6 3EMIAHO020 NOJTOMHA

Application domain: railroad and motor vehicles, construction
(design and exploration work).

Purpose: the determination of roadbed soil density (both
being constructed and being permanently in service), the building-
up of analytical models for the plain elastic and volumetric
problems of determining and forecasting the roadbed strain-stress
distribution (mode of deformation), the rapid analysis of the dirt
fill structure quality in density size and its distribution in the
square section (normal cross-section);

The express method is based on the seismoacoustic radioscopy of
the roadbed. The hardware complex enables to receive the speed
distribution of longitudinal and transversal waves, and connected with
them the strength and strain characteristics of the ground coats.
The complete unit provides an associability in the accumulation mode
of signal waveform with the geophones GS-20DX, seismic receiver
CB-5, CG-10, in the mode of continuous recording with the SM —
3KB, K — 001 transducers, load cells of the TsNIISK design, and
deflectometers.

THE ADVANTAGES OF THIS DEVELOPMENT ARE:

« the recording actuation from the external piezoelectric transducer
or manual (under an operator’s command);

* any computer recording through USB or COM port;

« displaying choosingly all or any channel within the selected
scale;

The evaluation characteristics of this engineering design:
the research and technology level is high
The economic benefits: the introduction of the developed technique
and the hardware complex enables to reduce the cost of labor and the
time of making the subsurface exploration of the roadbed structures.

The potential consumers:

The suggested engineering design can be introduced into service in
the organization of monitoring of the roadbed structure, in the design
organizations, the road diagnostic centers

JAAGHEBOCTOYHbIR TOCY AAPCTBEHHIH YHHBEPCHTET NYTE CODGLIEHNA
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TexHosiorusi mnpegHa3HaueHa [/ OPraHU3alMM HAa
JAopore AUCMETYEPCKOT0 KOHTPOJS COCTOSIHUSI YCTPOICTB
nytesoro xossiictea mo CIIJl c¢ nepenadeii JaHHBIX ©
TEXHHYECKOM COCTOSIHMM YCTPOHCTB M HMX OTKa3ax ¢
JIMHEHHBIX MPeInpUsATHI M KOMNBIOTEPH3MPOBAHHBIX
JUATHOCTHYECKUX cpeacTts Ha cepsep MBI noporm.

OOBEKT COAEPKUT MPOrpaMMHOE O0ECTIeueHHEe CHCTEMBI
JIUCIIETUYEPCKOIO KOHTPOJII COCTOSIHMSI YCTPOMCTB IIyTE€BOIO
X034HCTBa, PyKOBOJICTBO 10 YCTAHOBKE CHCTEMBbI Ha alllapaTHbIil
cepBep, PYKOBOACTBO 110 AKCILTyaTallid CUCTEMBI C ONTUCAHUEM
TEXHOJIOTUH €€ MCIOJIb30BAHUS.

TexHomorust  JUCHETYEPCKOrO  KOHTPOISL  COCTOSIHUS
YCTPOWCTB IIyTEBOI'O XO3SMCTBA IIO3BOJIET: OPraHU30BaTh
MOJIyYEHHE JaHHBIX O TEXHUIECKOM COCTOSTHUM YCTPOMCTB My TH
o CITJ] B onepaTHBHOM peXUME; COKPATHTh 3aTPaThl BpEMEHH
Ha MoJyu4eHue HHPOpMaINK, HEOOXOUMOH I ONepaTUBHOTO
YIpPaBICHUsT IyTEBbIM  XO3SIMCTBOM  JOPOTH;  IMOBBICUTD
JIOCTOBEPHOCTH AAHHBIX O COCTOSHUM YCTPONUCTB MyTH.

JKxoHOMHUYecKUi 3P deKT 1ocTUraeTcs 3a cyerT:

* COKpallleHHs 3aTpaTr BpeMeHH Ha cOop U 00paboTKy
orepaTiBHON NH(OPMANNH O TEKYIIEM COCTOSHUN 0OBEKTOB
JUHENUHBIX PEJIPUATUNA yTEBOTO X0351CTBA;

* [IOBBIIICHUS] UCTIONHUTEIBHON TUCIUIUINHEI PA0OTHUKOB;

* CHIDKEHHS 3aTpaT Ha PacXo/HbIE MaTepualbl.

Mecmo enedpenusi: cryscoa nymu 3abatikanbckoul u
Jlanvrnesocmounoi xc.o.

I[TpenmymiecTsa pa3paboTaHHOM TEXHOIOIHH TTEPEJL CyIECTBYIOIIEH
MPE/ICTABIICHO B TA0JIHIE:

TEXHOAOCHS AOPOXHON
CHCTEMbI AMCNETYEPCKOTD
KOHTPONA COCTOAHMS YCTPOHCTR
NYTEBOTO XD3AHGTBA

THE ROAD SYSTEM TECHNOLOGY OF THE
DISPATCH GCONTROL OF TRACK FAGILITY
DEVICE STATUS CONDITION

Texnonoeuss npeonasnavena O opeanusayuu Ha 00po2e OUCNemuepcKo2o
KOHMPOA COCMOAHUS YCmpolicme nymeso2o xosaticmea no CILJ

This technology is intended for organizing the dispatch control of
the device status condition of track facilities on the road through
CDS (Communication Data System) with transferring the data
about the technical device status condition and their abruption
fromtheroadwayenterprisesand thecomputerized troubleshooters
to the server of the railroad computer center (IVTs).

The system incorporates the programming support of the dispatch
control of the device status condition of track facilities, the system
installation guide on the hardware-based server, the system operation
manual with the description of its application technology.

The technology of the dispatch control of the device status
condition of track facilities allows: to organize the data acquisition
about the technical device status condition of the railroad through CDS
in foreground mode; to reduce the time consumption for receiving the
information necessary for operating control of track facilities; to raise
the data adequacy of the device status condition of track facilities.

The economic benefit is achieved due to:

» reducing the time consumption for collecting and processing of
the rapid information on the current condition of the roadway
enterprises;

» improving the dutiful discipline of workers;

* cost saving of consumables.

The place of introduction into service: the permanent way
department of Zabaikalskiy and Far East Railroad.

The advantages of the developed technology over the existing one are
given in the table:

[Nokazarens Cymectyromast TexHonorus | [peanaraemas texHonorus Parameter Existing technology Offered technology
Hcernonb3yembie TexHuueCKue Used hardware for data transfer Telephone and facsimile
CpeJICTBA ISl IePE/aun JaHHBIX TeneorHan 1 pakCHMIITbHAs CIIL, I19BM from the roadway enterprises to communication; DS, PC CDS, PC
C JTMHEHHBIX NPEIPUATHI B csi3b, CIT, [I9BM the permanent way departments (personal cm:n mef)
TOJIPa3/IeIICHHUsI CITyKOBI Ty TH (line service) pe P
BymakHbIi 10KyMEHTO000POT MPH Paper-and -pencil workflow (flow
Tiepe/iade JIAHHBIX € JTMHEHHBIX AMeeTest oTCyTCTRYET of documents) in transferring the Available Unavailable
HpeIPUATHIA B Opa3/IeIeH s data from the roadway enterprises
CITYKOBI Iy TH to the permanent way departments.
Crioco dhopmHpoBarHus ABTOMATH3MPOBAHHEIH CI0CO0 ¢ ABTOMATH3HPOBARHEII CTI0CO0 ¢ Technique of the summary Computer-aided technique with the | Automatic technique with the use of
CBOJIHBIX OTYETOB ucnons3osanrem 10 MS Office meronboBanmem 110 report, preparation use of MS Office Software Software of the developed systems

paspaboranroit crictemel MS Excel

and MS Excel

MuHIMATBHOE BpeMs Ha
(hopMHpOBaHKE CBOIHOTO OTYETa
1O MCTAHIMAM TyTH ( Ha IIpHMepe
cripasku OJIP
« Octponed)eKTHBIE PEITBCHD?)

0,5 yaca 1 Mun

Minimum time for the summary
report preparation on maintenance 0.5 hours
sections (on the example of the
CCK information letter «Critically
Cropped Rails»)

FAR EASTERN STATE UNIVERSITY OF COMMUNICATION




NPOTPAMMHO-TEXHOAOTHYECKHH KOMNAEKC
N0 ObPABOTKE AAHHBIX KDOPAHHATHOH
CHEMKH NARHOB CTAHIMH, NARHA H
NPOAOALHOTO NPOMKUAA G BbIARYER
NPOEKTHOH ROKYMEHTAIUH

THE SOFT (PROGRAM) - TECHNOLOGICAL COMPLEX FOR
DATA PROCESSING OF COORDINATE SURVEYING OF THE
MAPPING,PLOT PLAN AND PROFILE ELEVATION WITH
THE DESIGN DOCUMENTATION ISSUANCE
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IIporpaMMHO-TEeXHOIOrHYECKHIT KOMILIEKC MNpPeIHAa3-
HA4YeH /I AaBTOMATH3HPOBAHHON 00pad0TKH JaHHBIX
HHKEHEPHO-Teo1e3N4eCKUX padoT mo chbeMKe CTAHUUIA U
NEPErOHOB HKeIe3HOAOPOKHBIX JIMHUH.

IIporpaMMHO-TEXHOIOTUYECKUN KOMIUIEKC BKJIIOYAET B
cebs MPOTpaMMHEIE MOIYIH «IIpocpumnp MyTH
(Husemuposanue)», «lIpodpmns mytan (Haxubie)», «Ilman
cranmmu ([arneie)y, «[Inan ctaammu (I'paduka)y.

IIporpaMMHBII KOMIUIEKC COCTaBICHHS MAaCIITaOHBIX
IUIAHOB CTAaHIMH, MAcTOPTH3AlMM IJIaHa W IPOJOIBEHOTO
npoduias  CTaHIMOHHBIX IyTeil HAa OCHOBE JIaHHBIX
MHCTPYMEHTAJIBHON ChEMKH MpEIHa3Ha4YeH JUIsl 00eCHedeHus
€IMHOW  TEXHOJNOTMH aBTOMATU3MPOBAHHOW  00paboTKH
re0/Ie3NYECKUX N3MEPEHHUH, COCTABICHNS M BEJICHNS JTaHHBIX
JUIs  JanbHEWIIero pemeHus (yHKIOMOHAJIBHBIX — 3a/1ad
yOpaBlIeHUS WHPPACTPYKTypO IIyTEeBOTO XO3sCTBA U
nH(PACTPYKTYPOH KETE3HOJOPOKHOTO TPAHCHIOPTA.

KOMILIEKC ITO3BOJISIET:

* peajn3oBaTh EIMHYI0O TEXHOJOTHIO  00paboTKm
Te0/Ie3NYECKUX M3MEPEHNH 110 CheMKEe CTAHIUH, TTPOJIOIBHBIX
mpouiIeil CTAHIIMOHHBIX IyTeH ¢ OOECIEYCHHWEM BBIITON-
HEHMs BceX TPeOOBaHUI K cOCTaBy M (hopme mpencTaBIeHHS
JIaHHBIX;

* ABTOMATH3MPOBATh 3ajady COCTABJIEHHs MacIITaOHBIX
IUIAHOB CTAaHIMHA W MPOAOJBHBIX MpOoQuiIel CTaHIIMOHHBIX
My Tei;

* TONYy4YHTh HamOoIee TMONHYI0 WH(OOPMAINIO IS
3 PEeKTUBHOI IKCIUTyaTallUK CTAHIUI;

* MOBBICUTh YPOBEHb KOHTPOJISI 33 CBOEBPEMEHHOCTHIO 1
KauecTBOM COCTABJIEHUsI MacIITaOHBIX IIAHOB CTAHIMH, WX
BE/ICHHUSI M KOPPEKTHPOBKHU;

* WCIIONB30BaTh JaHHBIE JUISI PELICHHUs] MIMPOKOTO Kpyra
3a7a4 OKCIULyaTallid ¥ YNpaBiIeHUS WH(PACTPYKTYpOi
JKETIE3HOJIOPO’KHOTO TPAHCIIOPTA.

Mecmo  enedpenus: Teobaza IIL]]] Janvnesocmouroti
arcenesnou oopoeu; Ieobaza I Kpacnospckoti dicene3nou
dopozu.

IIpoepavmmno-mexnono2uueckuil
MAmMu3UpOBAHHOU 00PAOOMKU OAHHBIX UHIHCEHEPHO-2€003UUECKUX PaAdOm

NPEOHA3HAYEH

{Tolx[[ N\l

The soft-technological complex is intended for the automated
data processing of engineering - geodesic works on the survey-
ing the stations and tracksides.

The soft-technological complex incorporates software modu-
lus «Grading Track (grades)» (Leveling), «Grading Track
(Data)», «Station Planning (Data)», «Station Planning (Coor-
dinate Graph)».

The soft complex for making the dimensional station planning,
conditioning the plot plan and profile elevation of station tracks
on the basis of the instrumental survey data is intended for en-
suring a unified technology of the automatic processing of geo-
desic measurements, drawing up and maintaining the data for
the further solving of the functional problems of controlling
the track facility and railroad transport infrastructures.

THE COMPLEX ALLOWS:

* to realize the unified technology of processing the geo-
detic measurements of surveying the stations, the station track
profile elevations meeting all the requirements to the content
and the form of data presentation;

* to automatize the task of making the dimensional station
planning and profile elevators of the station tracks;

* to receive the most complete information for an effective
operation of stations;

* to raise the level of controlling over timeliness and qual-
ity of making the dimensional station planning, their mainte-
nance and updating;

* to use the data for solving the wide range of operating
and controlling the railroad transport infrastructure.

The place of introduction into service: PTsD Geobase of Far
East Railroad; PTsD Geobase of Krasnoyarskaya Railroad

JAAGHEBOCTOYHbIR TOCY AAPCTBEHHIH YHHBEPCHTET NYTE CODGLIEHNA






