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LodoM39WML  Loog@MIMOdOEM 2430650930l LodMMYIBHM  FosFY39GJOOL  Msbsbdso,
3306509000 MBsBROMbM gdu3EOES300L 9HM-gMHMO JoMOMIO MOLZ-BoJEGHMOO sHOL bobd®mols
396960l Fgbodegdemds  599sb  39dmAObsMg  Metygmzomo  Jggagdom.  dmbligbgdsdo
396boemo 04b9ds dofjolidzgd bsbdmol as630msMmgdolL Lzgbs®gdo Mogbzomo Jmawromgdols
0900920006  Jobgz0m.  93MmM3g  bobd®ol  LoddsgzMol, 4300500l  A9gMIgEHMOOU,
50303 dsMYMOOLS s bbgs 8sB39690gdol dobgzom 33060530l dmAlabwydg 3gOLmborols
@5 059390 gd0L  Logagdols s  (36Md0gMdOL  9Fogdol  M93mIgb30900, GO
399mloggbgdgero 046935  Lo@GEmobldmMEHMm 23060509008  MLsRGMbm 9l YsGIEO00LS
LoMEbEOL osMPgbolsmzgols bsbdMol dgdmbggzsdo.

3306509080 bs6IOOL 30MHMOgdTo LoamEbwolb A9IMBYLs 5VOsMYIMWO LHYOMMSTMMOLM
36MMdgdss,  MHMICOL  A5FMSBY  FMd3z5¢0  Fg3bogmo @y  0bgobgMo  8MBomdls  dogen
Abmgomdo. LogmEbEol osMbgbsBY 9939bE0MYds obLS3IMMEMGd00 Aol G909 49T 0gIMIS,
o3 9sLFGHOME bobdMgol dm3yzs 5sd0sbms Alb3gM3wo. e300l 33060589030 FMIbEGO
dwog®mo  bobdMgdol Fgdgy  930™30L  3m3olosd FgodMdsgs dobodsgr®o  dmmbmgbgdo
3300509008  LIbBIOM  MLIFOPLMGdOL  Tgbobgd  [1]. Fmbmzbgdo  aobobowrsgls
5030b60LEHM30ME, MMRBODIEGOVIE @S }JJb03ME S139d3HYOL. FoBLOZMPMGIMWO YMMmOIEYdS
9603905 60oL3OL 9BVl MMYMOEF MLIFODBMYdOL  3MBGHOMEOLs s YBOHMBlgymTOL
3900mEL. HoL30L  5b5E0Bol Fggyo®  LEBMPIMIIOLsM30L  MBOM  bgedgbobgdo  gobs
5060360 36OMdEGTs, 5353 39B30MHMBds M5d9b0dY 3309300 3MMgdEoL sR30bsbLYdS [2, 3].

50bYB0Tbs300, MMA  BHMISLTS x9H 3093 1958 fgwl  osdsbgzoms  gMMOMYds
m390006935%9. gL ab dg8mb3g3ss, OMEs 3bgero 335800 FMIOSMOL 24300500l FgMol golztog
boggos  35960L 65350008 LodoMmol3oMm®. dma30569d00m, 1968 (gl FHmAsLds Fgdmo@obs
360030390 boBdsmol 369ds, GMmIgmoi LsFoMMms M3m0bgdoL AsdMLMOEbZs® 4306580l
bs6dMgd0L 306:Md9dTd0. 23060509008 FMS3glMdOLIMZ0L 3M0EH03wo boBJsMol dsgdlodwxmdo
06255mbol 3obg3000 sMOL ssbErMgdom 3 9/H0 [3], o5 IILEAEHMIOWMOS 53MHIJNZY RO
9ma305690000 250md399b9gde dologg s Lbgs 933¢0935M9d0L 6586M™Iqdd0. 6586O™I0 [4]
50608605, ®MB 3963H0sGH™MOOL LodAEs3Mg MBS ZO0BIMEOML BsbIMOL BMIOL DO
96O, bergnm boBJotrg 3 /(3 Lo3zdsM0Lo 06905 M390bgdOL 2oFMBIMOEHIZ35. 50b0Tb o6
3990306569, 0l 2569dMgds, MM Am(3999wo 300303790 BoBJsMg ASFMOHOEDIZL 3ObgdSL,
56 560l aggbgd o 933J399.

$0bs0qdstg Bmbligbgdsdo sdoxgMgds 046905 oLYOMYOVIEO, GMI s0bodbeo
360030390 bobdotmg 560l 3gMdm Jgdmbggzs s bsbd®ol 3egdwog yzgwrs dmbsermebgen

Georgian Scientists/dos®mggwo d9i3bogmgdo ¢. 4 N5, 2022 | 355




d9dmbgg3580 ob 396 YHBOH639wymal M390bgdol 369396305 [5]. M3m0bgdol godmMosbgzs
30 995 36033690 m35605 9L dofjolidzgds LogMEgdo Logmabeol QosbaMBgbs [6].
dmblgbgdsdo  fomdmagbowo  sbowo  Fggagool  sOLbo  dmdzgEgdmewo  LsdggbogMm
9090900l 3003030 9BswoBbg s 0bEGHIMOLEO3W0bMOHMBSBY ML IRIbYdMO,
dmbligbgdols s33™EOOL doge JgdmMadIEo ©IOIMEgds 0dol dqlobgd, ™A dwoghmo bobds®o
50dM53L  bHY300509 396GHO0WSBHMMGO0L LESGH03NO (b935D9 MBOM T9¢) ©ObsTozme {6935l
RIOME 259M0949bgds 59 BsdOMAoL LoobgMuom bsfoendo.

dmblgbgdsdo  Bsbggbgdo  0dbgds  3MoGH03Mwo  LoBJoMol  globgd  dmbo3999d0L
50M5153056M0LMOS  LOLYYMZ9go F9YAd0L FoLoEgds© OO LBoddszMol bIBIMGdOLsMZ0L
o050 M50096EGHOL Jmbg 4306509000, 969 350D, GMES Yz9wWwsHg MMM IOMIGISL
§o600m09bL LoEgmEbeEols goo®Bgbs [7-12]. selisbodbsgos, Mma b3y §39969dol sbocrmaom®a,
LodoM0039W MU §3006MTo30l IEYMHMOSE OIS ITMZ0IOO LoBEMBLIMOEGHM LobEgdol
3985000 3domdsby. 59 LobEgdsdo 43060500 153356dm 9eEgdgbB s, MoEYD gBol y3z9esby
MR G0 Imb33900L gowarsbgs dolbo 39dz9mdom bgds s LHMIRdS GHZ0MMdIGMB].
3306500 BMPSWI 5 296LS3MNMGO00 FoPOIWO 253BOMJOMDOL 306MOJOT0, 0353MMMIS©
3603930 grgdgbBoEss, MroYsb oo IMbowMmEbYwos bsbd®mol 4ohgbs. 43065080 bobdstro
bobosmYds I0gMo FBYMI39w0 FmJdggdom s sdol Qsdm bobaMdwog Modymaom
3930965l Imebabl 4306530l Bm®TsE 36J30mboMYdsBY, o3 TR IMJIS© SMOL
3obbowao dmblighgdsdo 36939630 WMmbolidogdgdmsb ghma.

OMAMO3 36Md0Wos, 4300509008 BMbI30Mmbocmdol bsbyMdwogo 3gMomoom dmTws
39900{393L 30605306 BoMOEL, F9o539MHbYdL 93bMT030L gob3omMargdsl s J399obsls «yddodgls
936 9Md5d0 Bs594gbgdL. 530b godm 3306M500L MLBoBOMbM® 396(3)0Es30SLMIb 353006 JdYO
15300bgdOL  sbowo  4509(Y39G o0l FgdmEebs 3603369 m3zs60s. Fomdo  gosbserobgdmeos
AbmBEomb 43060509030 IMIHBOIMO OHJHBMBIBLMEo bobdMgdols JobgHgdo s F9Iagd0. MBROM
0950LEMM5© 5OOL F9x35L9do Ls39bE0s30M LoliEgdol TgbodwrgdeMmdgdo. gobbogrmwos
396¢)0o3ool LoLEgdol  Imbogrmbgwo 3mwosglo s 99369 93w gbols Fgbsdi0Mgdgwro
©Mbolid0gdgd0o d9L5d530LIE S 50Y339BMOP OOV TT5390w9O.

5990096 24593060, LEJoOMNZG ML LYg3EMIMdOWM 30M509dd0 Fglsdergdgwro 0gbgds
Logmabol mx®mm  LsodgmE  2osMbgbs, s3GMgmgg dglodergdgwo 0dbgds 330650900
bsbaMdwogz0 39MH0M©Om FYMdOMOEIL 2odmyg3sb0l 0930056 530Wgds. 4306M530Ls s doLo
06g3M5LGHOMIBHOoL  IYymdm0sb  godmyzsbol  Fggre  godmfzgmwo 3063060
353 9M05MM0  BoMserols 8993060905806  9MmMOE,  90bodbMEo 523530 gAL  BIMOEL
3300509008  dmEEabols s  LsgHmsdmOolm  BH3009d0L  35sF0LHTIMMYOOL  QoTM.
390353599090 dmblinbgdsdo Bozds®molio LobEOmwOm obbowrmEos 5©bodbwo Lszombgdo.
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Life-saving problems during fire in road tunnels

Omar Lanchava
Georgian Technical University, Tbilisi

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].
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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 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
[7-12]. 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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