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Ouenka pacxoaa Boabl BO Bpemsi naBoaka pexu Bepe 13. 06. 2015 roxa
Kepeceannze 3.A., XBegeanaze U.B.
Pedepar

C 1962 roma I'umponormueckas cTaHnus TOUIMCKOTO TOCYIapCTBEHHOTO YHHUBEPCUTETA, PACIIO-
noxeHHas Ha yiuue I'. CBaHuzase, BBINONIHsUIA HAOMIOAECHUSI OTHOCUTENIBHO IapaMETPOB TUAPOIMHA-
MHUYECKOT0 pekuma peku Bepe BIUIOTh 10 paspymmrensHoro HaBoaHeHHs 13.06.2015 r. I'maBHoi
ocoOeHHOCTBIO peku Bepe, momoOHON m1000# ApYyrod ropHOH peke, SABISIETCS PE3Koe HM3MEHEHHE
MOTOKA BOJABI B OKCTPEMAJBHBIX METEOPOJIOTHYECKUX YCIOBUAX. COINIacHO NaHHBIM, KOTOpBIE OBLIH
HaKOIUICHBI 32 BpeMs IOJIyBEKOBOTO MOHUTOpHHTA, Bepe xapakrepusyeTcs ObICTPbIM U3MEHEHECHHEM
NOTOKa BOABL: Qpgy = 102 % Qi BO BpeMs YacThIX HABOAHEHHMiT MOCIEAHAS 4acTh yIlelbs Bepe
Mexay Imocce TamapaliBHIM U 300IIaAPKOM MOCTOSHHO 3aToruisuiack. OHAKO, MaciuTad MOCIeaHEro
HABOJHEHUs TPEBBICHI Bce mpenamecTByromme. [lo Hamemy MHEHHIO, 3TO OBUIO BBI3BAHO W3-3a
yJacTKa CKOPOCTHOM TOpOTH B yIiense Bepe, koTopas Obuta BBeleHa B dkciuryatanuio B 2011 romy.
['aBHBIH 3JIEMEHT 3TOTO MPOEKTa — 3aKPHITOE Pycio peku. OHO OBIJIO CKOHCTPYHPOBAHO U3 HECKOJb-
KX TOHHEJNEH, Yy KOTOPhIX HECOMHEHHO MMENIOCh 3HAUYUTEIbHOE THIPABIMYECKOE CONPOTHBICHHE. B
3TOM OTHOIIEHHH TOHHENb (IIOA3E€MHBIM MOCT), MPOXOMAIIMN MOA LIocce TamapalBHIIH, SBISIETCS
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Hanbojee WHTEpECHbIM. B pe3ynbraTe pEeKOHCTPYKLIMH €ro JUIMHA 3HAYMTENIBHO YBEJINYMIACK.
[IpumedaTensHO, YTO MIEPOXOBATOCTH TOPPUPOBAHHON BHYTPEHHEH MOBEPXHOCTH HOBBIX TOHHENEH
NpEBBICHIIa YPOBEHb, JOMYCTHUMBIH Uil THAPABINYEeCKUX 00BEKTOB. KpoMe Toro, B mepBoM TOHHENE
OYCBHIHO [IEHCTBOBAJ e€I¢ OJWH HETAaTUBHBIN (akTOp, KpWBHW3HA TPUCTPOCHHOH cekmuu. B
9KCTPEMAabHBIX YCIOBHSX TYypOyJIEHTHOTO MOTOKA IS OLIEHKH pacxoia BOAbl OblIa MCIOJB30BaHA
moauduuuposanHas Gopmyna Xarena-Ilyazenns

Q =nR%uy, (D

rae R — pangnyc mepBoro ToHHENSI, U;- CPEAHSISI CKOPOCTh BOAHI mpexae. Omxaako, 3¢ hekT TypOyeH-
THOCTU CYIIECTBEHHO BIIMSET HA CPEIHIO CKOpPOCTh BOABL Jlyis oreHku sToro 3ddekra Obuia
HCIOJIb30BAaHA T.H. TUHAMUYECKAs CKOPOCTh

v =G, )

rae A — ko3 (GUIUESHT TUAPABINYECKOTO COMPOTUBIICHHMS.

JIIst OlleHKM BENWYMHBI pacxofa BOIBI BO BpeMs KaTacTpo(PUUECKOTO0 HABOTHEHUS OBLIN
MIPOAHATU3UPOBAHBI PA3IMYHBIC BAPHAHTHI PEKUMa TEUCHHS B 3aKphITOM pycie. s sTtoro ObuIM
WCTIOJIH30BAHBI JHAIa30Hbl CKOPOCTH BOABI/6-10/ M/cu ruapaBmuyeckoro compotuBieHus A — /0.03-
0.15/. Kpome »TOrOo, Hama MOAEIH IIO3BOJIMIA TIOMYYHUTh PETPOCIEKTHBHYIO OICHKY OOBeMa
pe3epByapoB BOJABI. CIOHTAHHO BO3HUKIINX Ha yhuie CBaHUA3E, a TAKXKE HAa MPUMBIKAIOIIEM K YIIHIIE
Kunmmaze ydactke ymenbs pexu Bepe.

Evaluation of water flow at Vere during the flood of 13.06.2015
Kereselidze Z.., Khvedelidze 1.
Abstract

Since 1962 the Hydrological Station of the TbilisiStateUniversitylocated in Svanidze Street had
been carrying out observations on the parameters of the hydrodynamic regime of the river Veretill the
last moment of the devastating flood. The main characteristic of the river Vere, like any other rivers, is
variation in water flow in harsh meteorological conditions. In this regard it is a typical mountain river.
According to the data that have been accumulated during half a century observations the Vere is
characterized with rapid changes in the water flow: Q45 = 10? * Q,in, namely, during frequent and
recurrent floods the last section of the Vere Gorge between the Tamarashvili Highway and the Zoo
was permanently being flooded. However, the measure of the last flood exceeded the ones of all the
predecessors. In our point of view this was caused due to the highway section, which was opened for
exploitation in 2011 in the gorge of the river Vere. The main element of its construction is a closed
river bed made of several tunnels, which definitely have significant hydraulic resistance. In this regard
the tunnel (underground bridge) under the Tamarashvili Highway is the most interesting. As a result of
the reconstruction its length significantly increased (108m+252m). It is noteworthy that roughness of
the corrugated internal surface of the new tunnels exceeded the rate permissible for hydraulic units. It
would obviously decrease the water flow in emergency situations. Besides, in the first tunnel there was
one more negative factor — maximum bending of the added section, which is at the maximum limit
according to external assessment. In emergency situation the water flow would appear under the
turbulent condition developed in the tunnels. However, there is no classical theory for quantitative
assessment of this effect. Therefore, for assessment of the water flow we used a modified formula of
Hagen-Poiseuillein the first approximation:
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Q1 = MRy . )

where R is the radius of the first tunnel of the river Vere, U is average velocity of the water before
flowing into the tunnel. However, the turbulence effect would definitely change the average water
velocity during flowing in the pipe, i.e., there would be difference between the water flows at the inlet
and the outlet of the tunnel. For the assessment of this effect we used so called dynamic velocity

V= (g) 1/297. Consequently, the water flow at the outlet of the first tunnel may be determined by the

following formula:
T[R3 2
="V )

where A is a coefficient of hydraulic resistance, V is kinetic viscosity of the water.

We have analyzed different variants of water flow according to the model scenario. For this we
used maximum velocities: /6-10/ m/s, and A /0.03-0.15/. Thus, the model elaborated by us enables
quite reliable retrospective assessment of the values of the puddled waters both in the Svanidze Street
and the Vere Gorge between the Tamarashvili Highway and the Zoo.
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