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tu&6efih E.6AryAK6 tufuo$ft$16o7efi b:g-
6a@o Ucx4nAAe, 6r6.Jdryo eflneffiefiOpo
KoJSodACdCSob Aepne&o. 6tfun&ryo, 7ttEtKohApo pr
6t6,ryoS2\ol brb.n &,ryF1ga lraf$ryu7cxt 6.tS.qot
6e$frr6/ht, gu6qe*no 6e6rr.ffirl'r qJ J"e6"lt
ln#ll6ot ry4.rtt At lryQ32et Uo.6t&',ltbp L"a@tA 76b;fog+Xgoc hb&odllgt ffir-
ofinqot d,,61S66frr7cnt ag,ry2&,aodo tun56ryug*
$,ryq&t,&r3pq1,ttAA f,x6ery6XAryat A6.go;7dot tr-kn. .rfl,tbr,t6 C6a.ry 6.fin6eAct,6.,rA &'rOAeAg 4.Ary-
4Cdu6e'Atte j,x6ot A2bfu7gtrnl 8 ok, Arao trednx',
6tarya**ry5, ffi,xfuiyg,<xt Eth,q,6 3,:bofu6q6o1ry26,
.(\t0 A1pox4,ry .:7,621ry1| Ax66bX6 U.x6.efi WeA&rp
aA66ryqS*L .txffieAb.

3X1*&flil*4,tfu6.166,tA fioffiib,olry AnJW EolrArt
- ,,trtA26Xfo'et erdeeaob *" FAb&rL" batmj62&tlt
hbpn<o +ldWdWa ax66b26 Uodn&, WtSo-
dfu t aAO6rrgu(Jy*, LotOSefi g*t&'nlfu14ffie6e&o-
do&r q.r Au<WSetu U.x4rdot #bfA< baA66ryqSr*
bb60Arbt5 ein CJW?o64*>b J,xffiXbt WVgA,t
b$rrt.CL".

brAAAr.,, A2U67q2\7g,cxr &wt; GXlnqglolt
ltufW" flAecfuCfx', go&ol ttA/r.66l"a ernAj$olt

Ne AR/6Y3-102/13 g.fr6lt76 Abrd\oofuep,

B.rj3o-8.rbo6g.rXt6ot $gXJo t.r.r3$erdoloqr'r g3o6.rE33o

36o18s6Xoror.r5 13.13?o63Elr Llj.r6or33qc.rli.r g.r or26j3on1r

6%rg336oqXdt qr tlqSl.l6Xobtu Xdgqglio q6moq.r6
,,.rd63?X3ot 6tol.r" lirbXqoo 66oloqo .rq0ceL.r3q3or-
q.rtr3q,Xoro 3o316orlq3bot t.r$6s6tJm16$m .r6$3t6o.rtX,
t6rndqoor.16 bqSloq.r sd63tsX8ot gsqrtoq3.r BoS3oroqr6
(.rLr3qXcn 66oJ,r?o ?.r3o %q3oli 6.i0rng363locn 16 oB

$36o$n6oolr ArBRoor, 6o03qo6 .rbq,$qXqo or2r6jSomlr
E33sq635qrnbrtso 33qo1r. tsg36.qq3dos, 6o3 .rB 63o6.rdocn
,rbq.r6 bqXds t.rXdror.r0o6olrr.r $3o6orX3oL 6rq.rtoq3s.

tsj.r6or33qoL 33o6rn3o3ot Sqg6.rqoEo qoqrq s6o1.r

q.r8o3oqSdXqo t.i$6r6LJo6$c'r toL$X8ot 5s3.r6orXq
82tsscob.r%X. .r3 toli$33,r3o g3o6slo li.r33.16do 3qg335$or,
6sqg.r6 gtot 63ry.r%3 lg6er 6or1qo 3m6s.13Xoroli 6.rqr-
q.rt'3.r Soto 33333erboor bqX8s qc t$'6.rgq3ds $3o6o-
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rql-r.:6o36s3o.r, 6erO 8sj3o-3.rbo63,iX6oL t.r.r3$o3ro3oqm

63o6.rd3d0o gs8rn663dXqo16oL1 66do3o t.r336$oq.r6cre
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(ilJAqot 6.r$co3s b.r5d6ot 033orb36.r3o. 0.r66b36s g3o6.18-
0o 3o,6cn6r'r66 fu3Oc.ror 3o633Xqo 8.rL.rqoqs5 6$ots6q3-
d.r, 3X6$oq.r6oot br6olllto st6 .r6ot qr0.r33sgc.rgoq$CRn,
bc.rqc'r trbrSd6rn 2L.g6cnbcnXl.rltX gX6.rqqSbot 6$rb-
3oq2l.r lJqaoqc'rr .r6.r6lr3lXqo 336$oqrgooL 3o6rnd3l-
3o. .rq5o36Xqo g.i6X8coXb.r qcqL .rt3.r8t 3s6gg6.r 63o6s-
doL lr.rb.r5d6o Xli.rg6orbmgb.rlr.r6, 6rq3s6 XL 23r6.it35Xqo
3r.roarbcn3lr cnt6o33 63o6.rloli Ls336$oqc6oc,r tot$333boL
63b.r3312q SojSXqXl.rt b.s6d6ot tsX3orb36.r0o.

6cgXdrXqo 3jLJ36o0X6gXqo q.16ot633lXlo o6o33
g3o6sd3o ?Xli6Xq3lXryo.r 3X6$oq.6oo1i Scb.rlrosor3bXqo
J.r6s33$63bo1r 63sq3bsq<-rdot 3.r6er6%o0oX6$oL q.rq336oL
0ot6ocn. gc%cn8oqo.r 3r36oli l,r6<.r33$6Xqo $6;3.r, $33JXt6-
.rgX6.r ,,3ts6.rqo" qr ,,t33qo" orX60o33g6;bot 0ob3q3oor,
.).136o1r toBj.r63, 6.ib3o6d,rqot Oo6cnrnjlroqol.r (CO), 3o-
go6qSg.rqlqot (HrS), gs6gtrsqob (O"), 33o,r6ot (CHr)
eX0633qob.r lr.r336goq.r6orn 3.rX6?o. J.r36ot 1ro6j.62 q.r
SoLo ?XqSX6oqmbr o%o8Xloqs c.r6o3X g3o6.rloli arlrVf-
6o3 gro33q 50 3 3.r6doqtX, Jo4g3boli 0rB3X63trq,3bor.r6,

boqrn 3.r16oL S66s qr $;3J3t6s$l6J - 8bo{:{mq 53o-
6.rlob 636$6,rqX6 5c$oqtso. 6.r%oS3Xlolrror3ot 3,r3<ogX6-

Cd?q" ogo l.r6o0X$ti-.r526cnoqo, .rt3s6ot glioj6c.r33$6o,
aqa,j66Zq" .1633o33$6o,,gg-816", 3.rq.r1,r,rgr6o .ro6s-
6.rqo%s$cn6o,,q6r316 2500".

6.rj3o-3cbo53"rX6ot $g2Jo L.rca$oSceloqo 33o6.rbXlot
gt6do3o J6ogoqo 36or6so6os q.r S.r63coqgl5oqo.r 6.rbstt3
1. sqlis6oE6.r3o.r, 6o3,,.rb6XBX3oL 6%olr" or.r6s0Xq6o3X

I l00a 
' a$rAd-:Aoi .50,0 sqg4fgqs.O. +M,-t4|-rqA,,}frc{g,Co*r3e{46Aqrl (B.}CArr)r
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Ls$616tJo6$m 6s;lq3botoor3ot qr8sb.rlio.rorXdXqo,-r 3r-
orXSoqs6 oloqoLoL Oo8iCnorXq Sioor 

-q.r$3o6orXqo, bcrq rr
lr.rJo6oLJo6rnq 6r6o3qo 3.r6j.r633ob XJo6,r$3to 3od6,x'r-
b.r. 6ststoq.r6 8161r, 6c'r3 bsorXSoq.r6 3m3s3sqo r3$rr-
6eiloq3do 3c'rd6.rmb36 sq3.r6or%3 qr 3r66bX6s 33o6.rbtso,
6cf3q€o6, 6co6c.r66 .rqo6o36.i, L.r316$oqr6oce liobq$38,r

.16 ,16olr, JqAoqo .rj3L g3Xqrt3 X.r6X1r Jo6c'rlsL $ojbo-
;X6o 6r0er6slcoq;fuoli 6.rcrqX6mbot Oob3q3oor.,rq5ots63q
Jo6mbrt Joqm ?86. 8l<b"q .r8do33bli $6,r6tJm6$oL
6s.1.rqolr 3oX6 rqd6Xqo qr i.r36ot 1io3336o3Xcn.r 3$-
lib3.r3XlXqcnboor g,r8rr$33Xqo bX63b6o3n Vmr, 6r'r33por.r
3o8.r6c'rXq3b,r SSqo$sqob f8a$al, J36omqtso 36cn3.r6XoroL
LrJo6otJo6r'r,r, 6ot 3,r3og 3,r66b36.r g3o6lbtso 4C60"-
q.rgoolr or3.rq1rs'b6oLoar,r6 2.r6Xto Jo6ob.rs.

3s63336c a3or6sdtso 3o, 6m33q?oq,r6 8c'rj33q3dli
1r.r336$oq.-r6om tot$38,r, bX63d6o3o 316$oq.r6ooL oAJR-
lrs%6o1roor, Xg6o a;Xo,3to []q6r'r3.r6Xo]o,r. .r363.r6Jq, ol?
q.r3X?33lor, 6cnO B.rj3o-3.rbo63grX6o1i Sbc.rqmq X6or 63o-
6rdtso XSqc 0m1$go1r 316$oq,r6o.i qs 3Xco63'3o .rt6.r,616

Ss6orsqo.r .;6 6331i.rls33d.r 3crj33q 6rn63r1-r [1], 3.rg613

3.ro69 .:q36o35r3cn,6o0 3rtso6 3X6$oqs6o.i X5q.r SoX$gmtr

3,i661tX6.r g3o6.rlEo. t4Xrqclbc?o 3o 6gqsg36o 5.r3XorXbX-
qo.r Jo6ojoo.619 g.r6.rJo6mb.r 3.r6g336s 63ot6sdoli Xg6m
.rq62 8Xl-r3q.r3 gjtJqX.r$.r6o.r?o.,rq6ots62qoqs6 3.r8o3-
qo6s63, XJ6os6o.r 3sdr6bX6,r 63o6cb?o L.r3X6$oq.r6oc't
LotgSSoL tsl-r$drsgoq q$6o3j$3b.r q.r q.r8m6g.rg3ls.

1-r.r335$oq,r6oo 3r36oL $33J3dr.r$26olr.r qs 3r6qo-
dooro $36or6oloL $qoXt6o 3l-r3qXqc'r3oli b.rlrororo 6s$X-
6Xqo q,r33o63X63dot 8ob3q3oor Sst63oq336oqos 5,rb.r%%3

2. 6ngc.,6g sqoSo?6,r, .rO J.r6.r8Xi|63doli 6s%o33.r 8<nbq,r

33o6$ob 636$6rq26 6r$oq3o. ljg .rq36o06.r3or, 6rn3

b.r6o33$6Xqo $533oL 6r%er33,-r bq3boq.r 3.r36oL g.i6-
qc'rlooro 1$35o,r6oboL g.r6Lsbq36oL LotXb$oL 3ot6oor.
J6sj1go.1Xq.rq 63.rqXb,rgnb.it sq6oqo J6 3jo6o.r qJ
€333odqo.r 0o3oB6onor, 6113 d.:6co3X66lq" $'66s $gXJ
33o6lb3bBo SqoL 6.r63r3qolr3o og3q3b.r 100-102 ;Js-
of qo.rJ.r%er6Bo.

3s36oL ts3q3l6oqolrLors6 q,r3r3tsortrXdoor .rqlr,r6oE6s-

Aor, 6c'la 8;orrSolt q.r gogo6qSg.rqb,rqoli 3X3633qod.-r
.166g6oro 33ot6$o1i L.r336$oqsgoco $r3qEo 3.r3to3 b3q-
tr$grnir c6 qsXgojtot63dos, ot3 6ergce66 .-i6 q,r23oj-
Lo6Xlor gr6gl.iqoli 3c'r66X6$6r6oot ts366o63ds, boqcr
6sb?o6b,-rqol-r 3r.16r'rer jlroqo'ti g3,rqXb.rqobolr bslro,roro 33o-
6$o1-r lio36dot 8ob3q3oor S.r63rnq636oqos 6.rb.r'bt3 3.

l.i.:336$oqr6oo Jrpt6ol-r 1-roBjs6oL 63,sq3dsqob.rtt0 qt.j-
3o633b3bo bq3}ceq.r 11-18 Lor-ot J3t6ooqtso. q.r33o633boli
SXqgXlo 3o63eXqo.r 61i6oq3o 1.

oO ?33orb36.rtso,orX B.rj3oqs6 3.rlio5y.iX6oL (bwrXSoli)
3o3s6or1q3}oa' 2-3 3/SO j.r6ot Lo8jr63 16 oj63bs Jlq-
1ro6$Xqo q.: g.rg6d3qq$.r 6.rdq35o33 l,r,loroli 6.r6ils3-
qoblBo, 63o6.rb?o $rnjto326o 3.r3o6sberqj3ot 3o6636-
$Cr.r6os qr ?1t.rlrilot.rq, .r3$m8<ndoqoor g.rq.r.:q6oq3dr,

6bt6oqo I
bX6ot t"ffilGa 5o0At6Aqn q.rdAo6SCESaot SobXqSoor ASodr.tl8o Rr aSod,$olt a60-,

dx'6s 3X6$oq.rgcnt 3X;f6od1d,o tot$Car 3.r3ot6ornqcu

N
asooJootr

qsL.rb3ry3bs
ooJbtJJofloou bJdrRou

Lo0$oq6o33,
3,r6j.r6rilior

Jr36ob bobJrOA A3ofrrddo,
3c'rdr$.r1qXdor.-r6,

aiva

.lr16c)b UobJr&C a3otr)Jdotr

6.163or.3i$3

1 3.r66bX6.r 1000-1100 3,1 0

2 0s6g335.r 700-800 0

3.r66b36s 1000-1100 .A 0,1
(3o0.16nrXq3bs B.r j3o1r.r336)

A 3Jt4.v.r16.) 700-800 r.7
0,1

(3o3.r6cnrq"rb.r Bs.4:oLs,rr5)
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0 30 80 t* Jfl*#**il*i}**o.s*r3 s3o s80 63s

6sb. 3. 5rt3ot6\ol 3o5r'mdlmqot 65cqgE.rysilolr bstrocoro $SAJ ESorfubSAo CdlrJ06oAa60Acqo qs6o63XlX8ot
SotXq3cm: 1 - qsbAAC[o qot.r; 2,3 - 6.ryX].ryel}ot dodno'rRo qocJolroso Ao6OtA6" aSo6rA€o (fud|loe18o qo Ao-
5o&3ao); a - 6oq$.qa$c a.*63gSC5., A3orful8o ASCiSodf6o af5$nqXyrrlr, qr l$Xl6o3o S1Sot C6orclERnao 3.ll3f-

eal"t Aaefa.lq; 5 - ?X8orb3Xj.r, t6o6a tu!fuoqo6 aoa.xeoryq'o jr6olr toBJ.r6C qJ{}RC}c 24 alfi}<fi qo$cteftso
Lo6o6bqotror3oli b.r?oEo oj63b.r. 33o6sb3troli q.\J6o3j$3- 3sbo6gr16ot 6gfJn g3o6"r31do1i 0r66b36.r 63o6rlolidot 3c'rj33qo 6c'r60ot ,,1r.r0036Xbqcn 3qo3.i$rnqcngo- li.rg5$op.r6oce tol$38r t.rL$6.rgoq 26q.\ qrJ6;3,j0e{llr,
ol.r or.i6ab€rq, $qot 3-r53.r3qolc0o 3r.r6fXq oqgosltX, 03lr6XqqXt bot$X8ot 3t-r6$.r.;1o q.r OmltqSt Soto 3X?srn-
js6ot E3SorblC3ror 8 % 0o3s6or2qos B.rj3oq.r6 3roX3o1.r 8o1r tsXb.r83l.r 0r6g336s 63o6.rloli 1t335$oqs6o." 1,nlr62-
So8s6rnlqXloor,boqo Xqoq3lio q.r 236o631ro j.6oL LoB- 3.rlrcns6. ,rq5ots6Xqo .r36Xor33 6.r&'r3qo6.r6X.3t, tr3rA--
.iJ6^f ^qg63ie11 

33.rqgX51r 3,5/1,4 A/VA-t, boqc.r o36oli3o 33qo'3o 0cnj33qo ,,ts3€36Xlq,o 5o633Eol.r qs S3LXloq.r6",
- 2,311,3 A/Va-t. sj3qr6 6b.rqor, 6r.18 6.rbsbt3 3 S3-5 6cnSqoL or.r6,sb3.rq 400 O-bX Xgr6o g6d3q" 

"63o6r-

362qoor 6rScntrtSqo qJ Xg6o X.r63Lo B33orb36oL 836o ,rqlX63oqo X6qs o6ot 3Xj.r6o3X6o t.r3X6$oqr6n.'
qsqgoSol: Soqerqo6o 3m633Xq g3o6s6tso 63.rqX6o.r q.r lioL$g8oor.
l-r.r3X6$oqr6oo toL$f.r 3b.rqgmg6.rtso X6qr ogerlr Solro
3.1363 g,r3qX6oli 03li$6o6Cbq"q.

03t6Xq3}Xsqo 6q6X0oL,r q.r S.r63erqg36oqo 8.rL.r- l. Clpoz.re'rr,ubre HopMrrr r l.paBnn .II4+78
qot L,r32d33qt3 8lLsdq3b3qor q.r3sL.136.ror,6o3 tssjgo- Mocr<sa, 1978.22 c.
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JIAHTIABA O.A-, HO3AI3E f.r|.,
BOqOPIIIIIBVUIW I4.H., APyIAIIIBI,IJ'II,I H.H.
PE3YJIbTATbI IIATYPHbX AgPON'IIIAMI4-
IIEC KI/D( TIAENIOAE HVIiT B AB TO NOPOXHbD(
TOHHE/IID( IIAKBI4-MAXI,IHIDKAyPI4

Pacclrorpeusr pc3)nLTarr'I l{:rrypHLrx sKcrrepr4McH-
T"aJTLHbIX Ira6trro4eurafr R aRTo.4opoxHbrx l.orJI.Ic_JIflX
9arsz-Maxz trl\)Ka)/pu, rJ qac.rroc'r.r4: xapaKTep r.r3Nrer{e-
Hlr,q reNlneparvpbl, orHocvrenbHoi erra;KHocrrn !I cKo-

POCTr,r Ber{Tn-rlflq}roHHofo rroTOK:l Bo BpeN,rcHr{ 14 B npo-
crpar{crBe. Orrpe4e,reur,r Kor.rl\euTpaquu MorroorcrrAa
yDrepoAa n eosA,vrluori crpye. Orlrelraercr, rrro Ha ,{aH-
HOri VeCrnoc. w, S 7o crrvqaeB BeTpa oT r.rx o6qero qr4c.[a,
HanpaBneH B cropoHv lVlaxlr n4r*tayprr, qro c)'rqecrBeHHc)

))()IAIIIaCIT ]cr:IOBIrt ecTeCTBeHHorO npoBeTprrBaHrrfl re-
BOTO TOHHC/I'.

Cne4onzrterr,ro, lra ocl.roBe ?r.olo lrpr{3}{al(a rr ccF
orBercrByroulero rpe6oBasraa CHafI II-4+78, e pa6ore
o6ocH o g bre:rerrca rre o(rxo4l4 Mo crr, npoeKTr.rpoB aH \r tr Lt

NIOItt'iLx(a BeH'I'I,IJIULI?TOIII{OI"I CI4CT'et\t},r JICUOI.O t.Oll||C_'JI'{, a
TaKx(e - coulacoBal{rlx ee pa6cltsr c yc;toBr,r,rrMrr aKcrr;rya-
TarIHr,r c c_vqecrB?vrc u1e z c r lcrerr o fi eearn;r R q rr r flpaBof o
TOHHC]'I,1.
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r-ANCHAVA O., NOZADZE G.,
BOCHORISITULI I.. ARUDASTI!'ILI N.
THE NATURAL AERODYNAMIC OBSERVATION
RESULTS OF THE CIIAKVI-MAKHINJAURI ROAD
TUNNELS

The work presents the natur:rl aerodynamic cxperi-
mental obsen,ation resulrs of Chakvi-1,{akhinjauri road
tunnels. The air florv of the ventilation systems are mea-
sured , analyzed and presented in the Ibrnr of graphs ac-
cording to the follor+ing options: temperature, hrrmidity
of the area and 'n':r.riabiliqr of the :rir flow velocity, in par-
ticular period of time and spaces. Moreover, the conc-en-
tration variabiliqv of carbon rnonoxide in the ventilaiion
Ilort'is defined and results are provided in the form of
graphs. In addition it is showrr that at this location, I % of
the wind( from the total quarltiry) incidence is directed
towards Makhinjauri from Chakvi, which dramaticalll'
lvorsens the left tunnel's natural velttilation conditions.

According this aspect as rvell as the demanded norms
of the "Constmction rules and regulations" the desigr-r,
constnrction ancl operzrtion of the rnechanical vent_ilation
svstem of the left tunnel is.justified in accordance with its
operational necessil,v of the combination ryith the exist-
ing right tur-urel ventilation sysrem exploiurtion.
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