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One of the main risk factors for the safe operation of tunnels, according to the design solutions of
Georgian road tunnels, is the possibility of fire initiation with relevant negative consequences. The report
will discuss the fire development scenarios under the ground based on the results of numerical modeling,
as well as the recommendations for training and raising awareness of fire service personnel and rescuers
depending on fire capacity, tunnel geometry, location and other factors, which will be applicable to the
safe operation of transport tunnels and the survival of fire in the event of a fire.

Saving lives during tunnel fires is a well-known international issue that many scientists and
engineers around the world are attempting to solve. The emphasis on life-saving has increased, particularly
in the aftermath of large-scale fires that killed people. Following severe fires in Alpine tunnels, the
European Commission developed minimum tunnel fire safety requirements [1]. Administrative,
organizational, and technical aspects are all taken into account in the requirements. Risk analysis is given
special consideration as a method of safety control and assurance. This problem became more visible to
the public as a result of risk analysis, which resulted in the funding of several research projects [2, 3].

It is worth noting that Thomas began focusing on backlayering as early as 1958. Backlayering occurs
when hot smoke flows along the tunnel ceiling in the opposite direction of a stream of fresh air. Later, in
1968, Thomas introduced the concept of critical velocity, which was required to eliminate backlayering
in the event of tunnel fires. According to Ingason, the maximum critical speed for most tunnels is around
3 m/s [3], as evidenced by his and other researchers' later published works. According to paper [4,] fan

capacity must be increased in proportion to increasing fire size, while a velocity of 3m/s will suffice to
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prevent backlayering. Given the foregoing, the fact that a given critical velocity precludes backlayering is
unquestionable.

The present report will demonstrate convincingly that the aforementioned critical velocity is a
private case failing to prevent backlayering for all fires [5]. Backlayering must be eliminated in order to
save lives in a confined underground space [6]. The essence of the new findings presented in the report is
based on a critical analysis of outdated scientific provisions and interdisciplinarity; the provision
introduced by the report's author that strong fires induce dynamic pressure greater than static pressure in
tunnel fans is widely used in the discussion of this paper.

The report will demonstrate the insufficiency of the critical velocity data to obtain the desired
results in the case of strong fires in tunnels with high gradients, i.e., when saving lives is most difficult [7,
8]. It should be noted that the sustainability of the Georgian economy, like that of other countries, is
heavily reliant on the proper operation of the transportation system. A tunnel is an important component
in this system because it crosses the most difficult road sections and speeds up cargo turnover. A tunnel is
a problematic element in general, but especially when it comes to high conductivity because of the
possibility of fires in it. The tunnel fire is destructive and consequently, has a long-term negative impact
on the trouble-free operation of the tunnel, as convincingly discussed in the report along with preventive
measures.

Long tunnel inactivation, as is well known, will cause direct damage, impede economic
development, and place the country in a difficult situation. This is why it is critical to develop new
solutions to tunnel ventilation problems. They investigate the causes and consequences of resonant fires
in world tunnels, assess the ventilation system's capabilities more realistically, consider the ventilation
system's expected collapse, and duly develop relevant measures to reduce harmful impacts.

Therefore, it will be possible to save lives more reliably in the road tunnels of Georgia, as well as
prevent long tunnel failures. This will help avoid losses caused by tunnel idling and the diversion of
international shipments, in addition to reducing direct material damage caused by the tunnel failure and

its infrastructure. The proposed report goes into sufficient detail on these issues.
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UodoMmM3geml  boo3GHMIMdOW M 33060509008  LadMOMgdBH™  osHY39GJool  Msbsbdsc,
3306509008 MLIRODBM i3 YSEHSE00L JMM-9M0 JOMOMIPO MOLZ-BsdBHMOO GOl bsbdMol
39P9bol GglodEgde™ds 5§9sb 98mdObsMy Momymzomo 89w ag00m. Imbligbgdsdo gobbowryemo
096905 dofioligdggd  bobdMol 2s630m50900L L3gbsgd0 GoEbzomo dmEguoMmgdols Jggagdol
dobg30m. 530939 bsbdMol Loddes3MOL, F30M500L gMIGEHMOOL, SROTPIIIMYIMOOLS S b3S
95839693930l dobgz0m 43065008 IMALabeg 3gOlmborols s 35339 gdol LHogergdols s
36™309MHgdoL  5350Egdol  M193mI9bE(30900, MoE  PodmLoggbgdgo  0dbgds  LoEBEIbLIMEMEHM

Georgian Scientists/Jo®mg9wo dg3609M9do ¢. 4 N 3, 2022




3306509008 MLsgOMbM  gJudEoBo3o0ols @S  LogMmEbwol  gosMBgbolsmzol  bBsbdMol
d90mbgg35do0.

3306509030 bsbdMol 3060HMdgddo LoamEbol gssMBgbs 505G  LogHDITMOOLM
36Md9359, O®MIOL 458FMH5HY IM35¢0 F936096M0 s 0b50bgHO FmTomdl dmger dmBEomdo.
LogmEbaol 4os®mhgbsBg 5939bE0M9dS 45bLSI3MNMGd0 Aol 9909 3oF0GMHS, Mo AolsTEH0IE
bsbdMgol dm3ygs 5sdosbms AlblgM3wo. 53900l 3300509330 IMabEIMO dEogmo bsbdMgdol
9909y 936030l 3mdobosd 8900093535  B0boBomO  BMMBM36gd0 230650930l LobsbdMm
MBogOHMbMgdolL Tgbobgd [1]. Immbmgbgdo gobobowsgl 5cdobolBMmoEgow, MmGmYboBIEoME ©s
399603796 5139dBHIOL.  2obLOIFMMMGOMO  YMMOEPIOS  9b0F 0  MOLIOL  SBIODBL  BMYMO3
MBogOHMbMYOoL  JMBGHOM®OoLs s MHBOHMBIgwymaol FgomEL. MHoL3OL 9bsE0Bol Tggas©
LOBMAOOMGOOLsM30L MBROM bgedglobgdo gobs 50bo8bwo 3MMdEGTs, M5B53 296530MHMdDs
599609 33093000 36MHMgdGHol sxg0bsblgds [2, 3].

50b5603b5305, BMT GHMAsLds XM 300093 1958 gl gos85b30ws gME@OEMYds 193106935 DY.
ab ob dg8mb333ss, OMEs 3bgero 33990 FMIMSMBL 4300580l FgMol goliizdog bLyygms 3s96Mol
6535000l Lo3oMOL30MmME. FMmA30569d0m, 1968 (gl GHMIsLds Fgdmo@sbs 3G0G03Mwo LoBds®ol
3b690s, GMIgog LsFoOms 397906900l  godmLaMobozs 3306500l bsbdMgdol 3oMmMdYdJo.
330650900l 353w qglMdOLIM30L 3M0EH039wo Lobdseol doduodmdo obgslimbols dJobggzom SOl
o5bermgdom 3 3/ [3], MoE IEILAHMMIOMWOs 5MI39 MBOHM IMP30569d00 Fodmd3z9gbgdwyen
dobogg s Lbgs 9339350900 b5dMmagdd0. BsdMmddo [4] s0bodbmaros, M 396EH0WsEHMMOL
L0dd 5369 MBS ZO0BIOML BsbIOOL Drdol BOIELMLL gHmo, berem bLobdstqg 3 8/(a LszdsGolo
0946905 M3106900L  godmbeMOEbegs©. 90b0IbMW0EIb  godmdobatg, ol  eMgdmgds, ™I
9399990 3003039900 bLobdseMg 58O EbogL ¥3990bYIL, 56 GOV Y9bgdXIo 933J390.

$0bs3qdstg dmblighgdsdo sdoxIMIOI© 046905 @ILHOdMMGOMEo, GMI S©0bodbmwo
3600303790 BoBJomg 6ol 390mdm dgdombggzs s bobd®mol m3wgdwog yzgws dmbowmobger
d99mbgg35do ob 396 YBOH639wgmRL M3m0brdol 3093963050 [5]. 399©06gd0L AsTMEMOEbIs 30
d9Bo© 96003690m3zs60s Fgbemmer dofjoldzgds LogmEgdo LomaEbwol  4osbadBgbs [6].
dmblinbgdsdo Homdmpgboo sbsero 9wgag00L sOLO dmdz9wgdIro LsdgsbogMm gdmEgdgdols
36003030 9bowobBy s 063G IMHOLE03W0bNOHMDIBY 9GOl IRWABYdMEo, Tmblgbgdol
53¢™6MOL dog® 990m0gdo gdmeEgds 0dob dgbobgd, O™ derogMo bobds®o s0dMogl Loagzo®msdy
39630o@™MM9d0L BGHOG0IMN® 159359 WRO™ 393 ©0bsT03ME (159358 BoOPM® 9dM0Ygbgds 59
6530 dol bLyoligmlom bsffoerdo.

dmbligbgdsdo b5B396900 0g69gds 3003030 LoBJsmol Tglobgd dmboEgdgdols sGL3TSMOLMBS
Lolm®39eo J99agd0L JoboMgds© 0O LBOAdWs3MOL BIBIMGOOLIMZOL FoMOEO MO YHEOL
9Jmbg 2306509080, 56w 35306, HMEs Y39WsBy MMM 3OMBEYISL HoMmdmoygbl Logmabaols
390050Bgbs [7, 8]. 50bsbodbsgos, ®md bbgs 93994bgdol sbsErMa0MGs, LogoMmzgurml 93mbmdozols
90aM5@MB(3 OIS 3TMI0EIOM0 LOGMIBLEMOEHM LoLBHYIOL FodsGrmver FMTomdsby. 50
Lob3)dsdo 306500 Bo3356dM gEgdgbB s, M3YSD dBOL Y39wWsBy MROM Moo dmbszzgmol
390Oobgs dobo d9d39mdom bgds s LHMIxR©ds GH3060m0Mm63s. 23060500 DMPSOI®
3obLO3MPMGdom  Foowo  2odBHIMGIWMOOL 30039030,  0853OMMEISE  3OMIWYIMEOO
909996GH039S, Moob Fsldo ImBoermEbgeos HsBIMOL oBgbs. 23065080 bobds®o bslosmgds
d0gM0 3563693900 Imddgad0m s 50l godm bobamdwrog “oMymaom 4s3wgbsls Imsbgbls
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3300500L Bm®Is6 36J30mboMGdsDY, M3 IToxJMIOS® MOl A5bboEIMwo Jmbligbgdsdo
369396309 0mbolidogdgdmsb gHmo.

OMamO3  (36Mm00o0s, 2306050980l BMbJ30mboMgdol bsbaMdmogo 3gMomoo  dmds
399M0§3938 3065306 DoGOl, T9ongMbgdl 930mbmB030L 25630005090l @S J399sbols «9ddodqgls
935693590 Bo5ygbgol. 530l godm 43060500l MLOSBOMbM 3960w sE0LMb 3530060 9dmEo
L530bgdOL  sbsEO  2osHY39BJool  Fgdm@obs  860d3bgerm3zsbos.  Fsmdo  gosbserobgdmwos
ALbmREoMmb 4300589080 dMmIbEsIOO MYBMbIBLYIwo BsBIMYdOL Jobgbgdo s TgYEd0. MBOM
095obEGMOS© ML T9xsLgdMwo Log9bEGH0WsEoMm LobEgdol Tgbodergdemdgdo. 4sbbowrwmwos
39630300l LolEgdol  Fmboermbgwo  3meoxlio s 39369 A93egbols  JgladEocMmgdgEo
0Mbolidogdgdo dgLods30LoOE S 90339 MO MOV TT5390)CO.

5d90096 259m80bscY, LogoMm3zgeml LsogEHMIMdOEM 23060509030 dglodwrgdgwo 0469ds
LoMEbOL MREOM Bs0TIOME F9IMBYDS, sxMgm39 Fglsdwgdgwo 0gbgds 330658900l bobyMdwrogo
3960m©om dgMdMH0EL godmy35b60l 353006 530egds. §30M500Ls S FoLo 0BFZOILEHMIIGHMMOL
30gmdMH0ob  godmy3zsb0l  Fggre 399390 306MHEI30M0  BoBHYM0SMMO  DIMOEOOL
390306M905LMb 9O, 9boTbMWO 5335300 gOL  DBoGOl 30650930l dmgbols o
L59MMSTMOOLM BHZ0MMYOOL 255FOBIFIOMGIOL A5TM. FGIMO35Dgd dmblgbgdsdo Ls3doMobo
LOLEOYYEOM Fobbo s 50bodbMo bszombgdo.
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