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9] 1 92
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z=0
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@ 53bJ300oL LsdmsEgdom JglodErgdge0s 2obolsBL3MMU:
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T ” X
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0 0 d (v*

&v+uav+$ 7+gH +9(Sry —S5) =0 (2.8)
aH+6(H)+a(H)—O

ot Tax W Ty YT
bs@op

o - St x _n2 Vuz + vz oy
=) =m0

(2.9)
Sg.x
Sg = (5 ' ) = —grad (Z)
9.y
bsbs b6 306008980 U3g¢ bs brzs6bg
Un = VO(X, V t)
H = Hy(x,y.t) (2.10)
bsbs b2 30638980 dysér bs brzs6-Bg
v, =0 (2.11)
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1 1
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1
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L=2560m, H=50m,
Sc=650m, De=5m, Uc=6m/s
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65b.6. LEAHMIBHORBOFOMIOIEO Z5MEMRBOL FyselssEsgdo dgdmobgdolss s Aol
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303¢r0d 90l 359mls030m90m0 BeaHIrens

Nm
10 =700 + ) 16,0

2
Mo(® =T (Belo(0), Tl ) = (a— Em(xﬂm(t))

E _ Cos(amx) _ Dcuc
e K )
t ;0<t<t
lo(®) = {tc ite <t (4.1)
1 = €08 bn = Dim(®) + sin(om) Jom(®

2 _ 42
Cm dm
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jl,m(t) =Cm COS(dmt) +
{—cm cos(ct) 0<t<t,
A sin(cpte) sin(d,At) — ¢y, cos(cpt.) cos(dyp,At) t. <t
]Z,m(t) = _dm Sin(dmt) +

{cm sin(c,,t) 0<t<t,
dy cos(cpt,) sin(d,At) + ¢, sin(c,t.) cos(d,,At) t. <t

s
Ay = Zm, b,, = a,B., Cm = AU

dm =+ gamth(a,H), At =t —t, N,, - ©

Left Side ] Right Side  [5]
0.007 0.007
0.006 0.006
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Time (Undimension) P Time (Undimension) »
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L §
. H . - |
"7 =S )‘ 0004 8
E
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003§
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0.002 E
3
E
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) 0.000
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bs@zoobgool 3006580l 569
* * UI * N * * : * *
(6, oz = 5|1 +2 ) civcos(aid) sin(biut ) (42)
m=1
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¢y, cos(ay,8) %

21 \
= — ty t
(0, le>e; 2p t°+4z ><sm(b* 2)cos<b* (t ——°>>

=1 2
0 €l0,B]; B=mm—-2a

bs@op

ds4023-900b900b 3000l 5639

*

Lt 42 z Cp cos(amx™) sin(b;*nt*)]

N (", t) osersey =

u
L*

Cm cos(amx ) X

*

* * gk e e — —— t
m G )l L t°+42 ><s1n b — cos(bfn<t*—?°)>
x* € [0, L*]
bs@op
th(a
U = oM b, =+Jai, th(ay); c, a*(brf)
m

) g Uy n L X
t"=t [=;ty=ty [—; u; = Nt ==L'=—; x*=—
x/; 0 0\/; “EEE T TH H* TH

0.1 —_ 1] a1 105
0.08 0.08 0% IO ——.(.058
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u Numerical  / -
/ P U
R
“ g e g6
06
13
ot 5 ) () 50) 0)
L™=10, to"=2.5, D*=0.2 ‘
‘ . ‘ Gradus
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0593000g0wegd0L 3M5x8030: a) 00BN s65eOBMMO s Mogbzomo
590BbLBOL 99900000 3BMGBOMYB0; b) 5BEOBLYMO s MOEb3oMO
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3565393900l 4583 3OOl 350bomsb saMm®M9dOL 356939 S SgMEMGOOL
3om35oLfobgdom (bsb.9, Bob.10).

655.9. 358bsenBY 5005006900l s3MMJls0Ts305 LEEMLMOEOm s J9sE0BYdOL
A50ob Loa®Adol gsblsBE3MOL LosbasModm Iidgds Gsemols 353bsecsb
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Abstract

As is known in a number of cases a debris flow, when it is propagating on a
dry channel, causes an environmental catastrophe in mountain and sub-mountain
regions. The same type of catastrophic consequences happen as a result of debris
flow large masses influx into the reservoir and moving in it that leads to the extreme
wave generation on the surface of the reservoir. These waves, which may be called
debris flow - genic (or impulse) waves are similar to tsunami waves.

In case a dam is built from natural materials (earth, rock fill or boulder dam)
the water flow arising owing to the dam overtopping by extreme waves may cause
complete or partial scour of the dam that leads to the destructive debris flow
propagation at downstream and catastrophic consequences: victims, destruction of
buildings, structures, traffic and irrigation systems, flooding of territories, etc. The
same event may take place in case of the explosion of a small part of dam during the
war or as a result of a terrorist act.

It should be noted that at present almost 70 hydroelectric and irrigation
project are in operation in mountain and sub-mountain regions of Georgia, and
many of them are earth and boulder dams. 90-100 meter high dims are among them.
So the abovementioned catastrophic hydrodynamic (wave) influence risk
prevention is very important or at least reduction of its intensity and it is necessary
to secure hydro points environment protection.

So the ultimate goal of the project is developing the new refined technique
based on mathematical modeling for the explicit description of whole processes of
high (extreme) waves motion caused by a debris flow in mountain reservoirs
including the reliable prediction of environmental impact and hydrodynamic loads
on dams exerted by that waves, in order to prevent or eliminate potential hazards to
adjacent regions, as well as to ensure adequate secure conditions for hydraulic
projects operation.

Mathematic modeling results discussed in the thesis, as the result of

computer calculation, enable us to quickly describe the whole process of extreme
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wave movement in dams, wave formation, transformation-dispersion, reflection
from dam superposition and the rest. The degree of their influence on environment
is also defined. The above mentioned methods are superior to other methods
because they take into consideration a number of factors that are characteristic both
for hydrodynamic and debris flow processes. Calculation procedure is comparatively
economic and quick and their results are exact in wide range of calculation
parameters considerable changes.

Methodologically the research on the project chosen to reach the objectives
will be developed involving modern technologies in solving boundary value
problems on unsteady impulse wave motion by analytic and numerical methods.
Accordingly, the finite integral transformation and finite difference methods will be
used.

The above mentioned methods application is also perspective in other fields
of hydrotechnic constructions, in particular in fields of new type seaside and river

banks protection effective constructions testing.
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