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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.
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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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LogdoMm39eml  93mbmdozol 4963006900l LBEGHMOGJR0M 2939580, JOM-9MD JOOHOMOE
9085007905 LOGMBBOGHM 3mEHI6305E0l M3FH0TIMEMOE FodMmYgbgdsl goboboggds, Losg
doM0mO©0 59§3956GH00 LoBMIBLEMMEHM 0bxMILEHOMIEHOOL FMmEgMbobsgosby s dobgomatg-
05%g 9601 EsLAMO. 55LMIL 53538060930 m J3994bol FolBEOd00 RIS s FoMdsEHgdom
9000b65M9MmdL  BJoOmlbmmo  93EMTog0LGHMIEgdol  dOMO0MOIO @S  sdbTsMY  BgdMdgdOL
36993900l M195e0BYds, dewol 9MHm-9mo d9dsygbge 3083mbgbGL J399bols Aslid@sdom 50-bBy
39G0  LoogBHMIMBOMM 230650930l  3FgbgdMds  FoMMoEIbL. Slgmo GoMEo  3HMgdEgool
Do6M85@ 90000 M95¢0BgdoL  3M0GHIM0MAs oo JEYMOIMBS s MLBIROMBM  9JLIOYISESEOS
3obobogds. 5d9ob 299mAobscy, 86083690 m3560s BodloToEr s Md0gdBH Mo Fgn3LIL
g439ws ol MoL3-RodBHMM0, MMIWId0E 29653060MdGOG6 Bss3EHMIMBOMM 4306589008 MLIBOHPBME
5316930060690 [1].

1553GMIMBOWM 430605008 MBsBOMbME  9JL3WYSESE00L  JM-gHm  JoMOMOE  MOL3-
5394 BHMOL, Bbgsslbgs J0BgHgd0m 06030MIOME0 s 2963050900 bsbdsGo FoMdmowyqbl,
OmIols BMmeg0 S06Mgd0 Y39wsHg o LSFoIOMGIL FoMdMoqbL Logsbagdm gomocmgdsdo
sdmBgboo  5s5d0sbgdool  LogmiEberolomzol,  bmem  FoMdds  Lomdmd  JgLodEgdGE0S
399565003790 909000 D0sbo 80sygbml 0bxMILEHOWIGHMOSL. 5933505, Bs93EMIMBOMM 4306500l
9935 EHOEoLL, MLOBOMLMGIOL MHOMBIIWYMBOL MZ5ELEBOOLOM, bobdsto FoeMdmoagbl
9OM-9600 JoM0MI© LOSFOMHIL, OMIWOl MHoL3OL ®bY A9BOLIBOZIMYDS, 4306M5dd0 bsbdMOL
d9Lsdem 0boEoMYIOL SEBSMMBOLS s 53 bsbdM0m doygbgdmwo Tdgbodwrm bosbols Loddodol
bsGolbol dobggom.

1553 MIMOOM 230605080 bsbdMOL gLsderm 0boE0MGIOL SEdMMBS s 53 bsbdMom Jglodwrm
D0sboll Loddodol boolbo JoMHOMOIPI WHIMZ0YdIMos 0d 369396300 VMmbolidogdgdol
0909995390580, ©9393935L5 s ©I6xMA35d0, MMIAOOE 306039 COYIO MO30B 533530 9dOS
bobdMol  0bo0Mgdsls s 2ob3005MgdL, bmerm  Sbgmol  Asbz0MeMmgdol  d9dmbggzsdo 3o,
90600058009 50943565 dgladerm 99900l Loddodol bsGobbl [2, 3]. 535LmMsb gBms© 3)T0Z35©
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mbs  335bbmgEIL, MMI SLYMO  305MJIOL  FMOT0MGOIOLSL  5@F06gdOL  LoEmEberols s
X 96302009 MB30L 250MRIBIBY BEOIMBZS 6MTgH 306039 53M39BL Fo®Bmoy9bl.

33005030 bsbdMol 0bo30M9d0lLs s Pob3005MGIOLSL, LHRIBRIOM F0MIMGdsTo sdMBgboo
5058056900l  4905MBgbols  gPm-9M  doMoms© 30939630 MMmbobdogds,  dmdbocro
153960 sE3oM Lol gd9gdol, 3mdsmdol Lm®mo s 98B9JGwIMO Mgx0d900L FgMbg3s-BMbd0mbomgds
Do6m0mogbls  bobdMol  Fgdmbggzsdo Moo  30dobsmg  3MMEgLYdOL 93w gbol
39035¢0LHobgdom. s0bodbmwols Ibgzgumdsdo dowgdom, 56539M™3g GH9dbmemyogdom
SO FMMHZ00 23065000 b396GHOESE0M LOLEHYTJIO LsTwYSEGdSL 5dE93L 9JUEHOGTSEMO J0MMIYOSTO
50dmPB9gbo 505305690l MMM s MOR60DYOIMIE F9BIbMEOF0GEME 1¥30009353995(305 O
GH™M3Mb Lobogsmm bmbs.

dmbligbgdsdo  dmEgdMos  Bod3BHMIMdOM 230059900l  FOROMEO @S BODBOIMMO
9mgoMgdol  9909a900. 300390  Fomdobo  9M0L  LEOYWAsLFESd05b0  brmem  BoBoMMO
dmgqdol dgdmbggzsdo 2s8mygbgdryeros dsldGHsdo 1:10. asbloBrgzmyos bmmsego s06MHgdoL
393639 gds  1o39bGHOWBE0M  Bs35OL  FMIMHMOOL  bollosmols, dolbo  3MoEozwmwo  LboBdsmob,
132900006900l 356dool, 2M9w09b¢)-8odGHMM0LS s bobdMol LoddwsgMol dobgwzom. F9w9agd0
DoM0maqbowos 4M9303900Ls s (3BMOEGIOL Lobom, GMIgEms AsdMYgbgds Fglodergdgwos
BoEMEbEOL osMRIBOLS s Logsbygdm LoEsE0gd0L BoMM30L 3OMYJBHJOOL SBv)ds3930LsM30L
bs6dM0L 306:Md90T0, 3mb63MYEGHMWO 23060500l Q9MAMIROMWO J9MGIML, 49mTgBHMOoLs s Lbgs
dmba(39d900l 3bg39w™d5d0 do®gdom.
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