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L553GHMIMdOM 3306509080 bsbd®ols Ibms30 S06MHOOL 493M3EIEGOS 3OOGEHO MO
LoBJs®0b, 139006900l 356doewols s 4Ms096¢) BoJB™MOL 3sm3z3semolifjobgdom

BBs brmzgMs830eol, 63bs 053535005601, 3000 (356535!
B5goMm039mls 399603900 1bogzgdlodgdo

L5JoMM3geMl 93mbMT03oL 2963005M9d0L LEBHMOFHIR0M 4933530, JOM-9M® JOMHOMI©
808560095 LOGMBDOEM 3@ 6305wl M3EH0ToEMESE godmygbgdsls 4obobowgds, Lo
300050 593963900 LoGMBLIMOEHM 0bBOILEMWIGHOOL IIOHBODBIE0DY s J9b300567-
05B7g 56MH0L ILTYO. 5T 39300 9d0m J399bols FsLTEHHBOM IRIRTOWOS s HoMToEJdom
9090b5MgMAL BB 93EMTog0L-GHMgdol doMOMOIEO s ©TBTsMg Boggdmdgdols
36993900l M195¢00Hgds, GOl ghHm-gMo 89d50y9bgw 3083MmbgbBL Jagybol JsldEGsd0m 50-
B9 9930 LoogGMIMdOM 300509008 Fd9690Mds [omBMogbl. sbgmo Moo 36HMgd@EHgdol
Po685390000 MH9oobgdol 300GHIM0Mds oo dEYMIMBds s MBsBOMbM 9Ju3MHYSEHSG0S
39b0bogds. 5990b 299mdEobatg, 36033b69crm3z9605 Fodlodogr Mo MdOYIBHMs© FgxsLigl
Y395 0l MoL3-RodGHMEM0, HMIId03 39653060MdYOI6 Lo93BHMIMDOLM J30M50JOOL MLsBOMbMO
2369 30mbo®mqdsL [1].

15533HMIMBOWM 430605008 MLOROPBME JJu3ESEIE00L JP-gHm doMOMSE MOLI-
B399 BHMOU, b350slb3s d0ByHBgd00 06030090 S FI630MMGdMEo BsBIsMO [omBdmoy9bl,
M@Iol IbMmsz30 5060900 Y39ewoHg 0 BEAoIOHMGDL FoMdmoEgbL Logobagdm 30matmgdsdo
503mBgboo  5s3056900L  LogmEbeolsmzgol, bmerm  FoMdds  LomMdMI  FglodErgdgEros
3995650909090 HB0sbo J05ggbmlb 0bgMSLEHMWYJEHIML. 53335050, Bso3EHMAMBOEM 4306500
93B3 EOLSL, MBsBOMLMYOOL YBOHMB39wYMTBOl M3 lsDBOHOLOM, bsbdstro [omdmoygbl
9O®D-960® JoMHOMOE LBOROMbL, MHMIOol MHoL3OL MBY FIboLIBWIMYds, 23065030 bsBIMOL
d9L5dem 0b030MGOOL H5EIBICIMDOLY s 53 BsbIMOm B0ygbgdmeo glsdewm Bosbols boddodols
bseolbol dobggzoom.

15533MAMI0WM 430605080 bsbdMOL Jgboderm 0bo0Mgdol sEdsMMds s 98 bBsbIMom
d9Lsderm  Bosbol Loddodol boGobbo  doMHOMsEIE  HTMZOIIMWos 08 369396300
©mbolidogdgdol 8999935390500, @gRa3Ld @S IBYMA3580, MMIAWYdoE 300390 Gogdo
05300056 5335300935 bsbdMOl 06o3069d5L5 S 29630056M9dL, bmerm sligmol gobgzomstgdols
990mbggzsdo 30, 8060099950009 ©0Y356s dgloderm Tggaqdol boddodol bsGolbl [2, 3].
505Lmob 9O MB35 MBS §39bLM3EIL, MMI SLIPO  F0MMGOOL  BMEOHI0MGIOLSL
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50059056930l LoEamEbEoLs S K IBIOMYMBOL A5sMRYIBIDY BEIMBZs bMTgE 30M39w STMEIBIL
Pom0mo9bL.

330605030  bsbdOol  0boEoMgdols o A9B30mMgdOLLL,  Logsbagdm  30-msMgdsdo
50dmPBboo 558056900l  gooMBgbol ghHm-9MHm doMoms 30939630 ©mbolidogdo,
dmgdboro Ly396GH0WsE0oM LoLEGgO0L, dMTsmdol LHmGo s 9x39dEGIO0 G90d9d0L dgebggzs-
R96J30mboGmgds FomBrmoagbls bsbd®mols 89dmbggzsdo Ggowm@ms dodobstyg 36MHmEglgdols
393w9bol  aomgzsobfiobgdom.  s0bodbmol  Ibgggermdsdo  dopgdom,  ™Mbsdgmmay
A9960m™ma09000 50FMNMHZ00 43060500l Lo39bGHOWsE0M  LoLEBHYIYdO BodwgseEgdsl  5deg3L
998G ME 30005090500 50IMPBYboE  55T06IOL  POMMWOE S MOYYBOBYOES©
3965bMM309WMb 1300093535305 S IGMZMD Lsbogsmm Bmbes.

dmblgbgdsdo  ImEgdmEros  Lo93GHMIMIOWM 3300509008  FOBROMEO S BOHBOZNMO
9mywoMmgdol 99gaqd0. 30603900 o060 sMOL  LEOHYYEDsLIEd0sB0 brmwm goboMmEmo
dm9gdol 99dmbgz935d0 259myqbgdwgeros dslid@sdo 1:10. sb63LbsBM3MW0s FBMYMLgz0 S0MHOOL
3936039900l 356MmbBMB0gM9ds s baliosmo Bs3zgbEowsEoMm Bo3sol FMIMSMdOL bolosml, dolo
36003H03wo  LoBdo®ol, 3990bgdol  FsbdoErol,  AMOIBE-BoJBHMMOLs s bBBIGOL
LoddEeg®mol Jobgzom. F9Iagd0 FoMImEIboos AMx803Jd0Ls s 3FbBOOWGdOL Lsboom,
O0Igms  200mygbgds  dgbodegdgeos  Logobagdm  Lo@sEogdol  doMmzol  3MmgdEgdol
©5899853980L5m30L  bsbdMOL 306Md7dT0  3MbIMYEHMWO 3065008  FIMAMSBONIEO  Jo0gIMU
39™39EGHMo0Ls s bbgs dmbaigdgdol dbgzgermdsdo dowgdoom.
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Propagation of carbon monoxide in road tunnels in case of fire by considering the

critical velocity, backlayering and gradient factor
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The optimal use of transit potential is viewed as one of the basic means under the Economic
Development Strategic Plan for Georgia with a primary emphasis on the modernization and
development of the transport infrastructure. In this regard, the construction and improvement projects
for the main and auxiliary highway structures are planned and carried out successfully across the
country, with the construction of over 50 road tunnels in the country being one of the components.
The sustainability and safe operation of the tunnels is the criterion for the successful implementation
of such complex projects. As a result, it is critical to evaluate all risk factors for the safe operation of
road tunnels as objectively as possible [1].

One of the major risk factors for the safe operation of a road tunnel is fires that start and spread
for a variety of reasons, with the released carbon monoxide threatening the lives of people in
emergency and the excess heat capable of inflicting the catastrophic damage to infrastructure. Thus,
fires during the operation of road tunnels are one of the major threats to safety, with the level of risk
determined by the likelihood of fire initiation in the tunnel and the severity of the potential damage
caused by such a fire.

The likelihood of fire initiation in the tunnel, as well as the severity of potential damage from
such a fire, are largely determined by the development, planning, and implementation of preventive
measures, which will, first and foremost, prevent the initiation and development of fire, and, in the
event of fire, will minimize the severity of potential consequences [2, 3]. At the same time, we must
keep in mind that saving human lives and health during an emergency is priority number one.

In the event of a tunnel fire, one of the primary preventive measures to save the lives of people
in emergency situations is the selection and operation of flexible ventilation systems, correct and
efficient modes of operation, taking into account the impact of actual processes during the fire. With
this in mind, tunnel ventilation systems equipped with modern technologies enable people in the life-
threatening situations to evacuate in a timely and organized manner and escape the danger zone.

The report presents the outcomes of digital and physical road tunnel modeling. The former is
full-scale, whereas the latter is 1:10 scale. Carbon monoxide propagation is determined by the nature
of the ventilation flow motion, its critical velocity, backlayering distance, gradient factor, and fire
strength. The findings are presented in the form of graphs and tables, which can be used to develop
life-saving and emergency control projects in the event of a fire, taking into account the specific tunnel

geographical conditions, geometry, and other relevant data.
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