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3AIAYA O PA3PYLLEHWW NIOTUHbI
B. U. Fopooun, M. A. Fybenuukos, B. A. [lomepsesa

3agaya O ABMKEHMH BOABI BOJM3M IUIOTHHBI IIOCJIE €€ BHE3AIHOIO Pa3pyIIeHHs
paccmatpuBaetcs B padore [1]. Ee ynoOnee pemiats B nepemeHHbIx Jlarpamxka, 3amm-
ChIBasi JIBA YPABHEHUS JIBIIKCHUS M YCIIOBHE HEPA3PHIBHOCTH B BUJIE:

xi+yi=(p/p+ey), s pi+yi=(p/p+), ;s xyp—xy.=1. (1)

Meron perienus, npeaiaracMeiii B pabore [1], oCHOBaH Ha MpeACTaBICHUH UCKO-
MbIX QyHKIMA x(a, B, 1), y(a, B, t), p(a, B, ) B BUOE CTEHEHHBIX PSAIOB IO BpeMe-
HU ¢ K03 HUIeHTaMHt, 3aBUCIIIUMHE OT 0. ¥ . CXOIUMOCTh TaKMX PsIOB ObLIa U3yve-
Ha B cTaTbe [2] IpH pelIeHnH 3aJa4H O BCIUTBIBAHUH ITY3BIPSL.

C npyroil CTOPOHBI, NOKA3aHO, YTO YCIIOBHUE HEPA3PHIBHOCTH MOXKHO BBINIOJIHUTD,
€CJIM BBIPA3UTh KOOPAMHATBI X M y C MOMOIIBIO HeKoTopol pyHkumu y(a,B,?) [3]:

x=a+vy  y=p-vy,. )
3HauuT, ypaBHeHUs ABIKEeHUS (1) MOXKHO BBIPAa3UTh Yepe3 OHY U TY iKe (QYHKIHUIO
Vo —gWou=—(P/P+8B),:  Vy+gw,,=(p/p+gB),. 3)

U3 (3) cnenyer, uro y(a,f) yrosuersopser ypasHeHuto Jlamnaca vy, + Wy, =0, 1 u3

3THX e yPABHEHHI TIOyYarOTCsS COOTBETCTBYIOIINE MPAHUYHBIE YCIOBHUSL.

B 3anaue 0 pa3pylieHUH IUIOTHUHBI KOOPAMHATHI Jlarpamka o U B 3amoHsAI0T Topu-
30HTaNbHYIO monocy: —o<a<0; O0<B<h, rme h — BbIcOTa MIWIOTHHBL. KpaeBas
3anava Juist QYHKIHKM \y HMEET BULL:

Ay =0; y(a, 0)=0; v, (0, B)=n®, 0); wy(a, h)=g(a, 1). 4)
31ech 3HAYCHHS HOPMATBHBIX IPOM3BOIHEIX (P, £) U ¢(o, ¢) 3apaHee He M3BECTHEI

U JIOJDKHBI HAXOIUTHCA KaK PElIeHHs ypaBHEHHUIA:
fi+emy=g5 G-g(hdfoa)q, =0, g0, )=p(h ). Q)
B Hacrosimieli craTbe MoNydeHO pelieHue ypaBHeHuit (5), U 3To mo3BonseT chop-
MYIHPOBATH TPAHHYHYIO 3a7ady B TEPMIHAX CONPSKCHHOM dyrkumn ¢(a, B, ¢) .

Paboma evinonnena npu noddepoicke Munucmepcmea Hayku u gvicuie2o obpazoéanus PO
(coenawenue Ne 075-02-2023-943).
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DAM FAILURE PROBLEM
V. I. Borodin, M. A. Bubenchikov, V. A. Poteryaeva

The problem of water movement near a dam after its sudden destruction is
considered in [1]. It is more convenient to solve it in Lagrange variables, writing two
equations of motion and the continuity condition in the form:

xi+tyi=(plp+ey), s ni+yi=(plp+ey), s xyp—xp.=1. (D

The solution method proposed in [1] is based on the representation of the desired
functions x(a, B, 1), y(a, B, t), p(a, B, t) as power series in time with coefficients
depending on o and B. The convergence of such series was studied in [2] when solving
the bubble float problem.

On the other hand, it is shown that the continuity condition can be satisfied if the
coordinates x and y are expressed using some function y(a, B, ¢) [3]:

x=o+y  y=p-vy,. 2
Hence, the equations of motion (1) can be expressed in terms of the same function y:
V,—gV..=—(p/p+eB),s Vy+av,,=(pr/p+gB),- 3)

It follows from (3) that y(a,B) it satisfies the Laplace equation v, +,, =0, and the

corresponding boundary conditions are obtained from the same equations.
In the dam failure problem, the Lagrange coordinates aand (3 fill the horizontal
strip: —o<o<0; 0<B<h, where & is the height of the dam. The boundary value

problem for the function w has the form:
Ay =0; y(a, 0)=0; v, (0, B)=n®, 0); wy(a, h)=g(a, 1). “4)
Here, the values of the normal derivatives u(B, ) and g(o, ¢) are not known in

advance and must be found as solutions to the equations:
fi+egn, =g G-gg(hofoa)q,=0; g0, )=ph, 1. ©®)
In this article, the solution of equations (5) is obtained, and this allows us to
formulate the boundary value problem in terms of the conjugate function @(a., B, 1) .

This work was supported by the Ministry of Science and Higher Education of Russia
(agreement No. 075-02-2023-943).
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