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AHHOTALMSA:

PaccmatpuBas TpyHTOBYIO cpeay Kak JAByX(aszHyl cpeay B OTUX paboTax ydTeHa
BOJIOHACKIIIEHHOCTh IpyHTa. OgHAKO pelieHus] MOAOOHBIX 3a4ad i Pa3IMYHbIX IJIOTHUH
MOJIydeHbl B HadallbHble MOMEHTHI BpemeHHu (mopsiaka 1/1000 cex). B mpuBeneHHOM BO
BTOPOW TIJIaBe JMCCEPTALMM METOJ| PEIICHUs] TMO3BOJIIET MPUMEHEHHE O0Jiee CII0KHBIX
YpaBHEHUN COCTOSIHMSI TPYHTOB Kak JBYX(a3HOW cpeiabl, TaKk M OJHO(DA3HOU C y4yeToMm
BJI&YKHOCTHU, a TAK)KE C YUETOM CTPYKTYPHBIX pa3pylIeHU MaTepraia MIOTUHBI.

KiawueBbie ciaoBa: [pyHTOBas TJIOTMHA, YHCIEHHBIC PEIICHUS, YBJIAKHEHHOCTD,
HaMpsHKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUS
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Abstract:

Considering the soil medium as a two-phase medium, these works take into account the water
saturation of the soil. However, solutions of similar problems for various dams were obtained
at initial times (of the order of 1/1000 sec). In the second chapter of the dissertation, the
solution method allows the use of more complex equations of the state of soils of both a two-
phase medium and a single-phase medium, taking into account moisture, as well as taking into
account structural destruction of the dam material
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Let us consider the stress-strain state of an earth dam under the action of a load in the vertical
direction only in the absence of body forces. Let us assume that under the action of a seismic
load, the foundations of the dam make a sinusoidal movement with an amplitude of 0.15 m
and an oscillation period of 2 seconds, shown in Fig. 1
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Fig. 1. Variation in particle velocity of the dam foundation

Plastic flow zones, i.e. zones, where Is=1, under the action of harmonic load are shown in
Fig.3.2. It can be seen that plastic deformations are experienced by particles located in the
upstream and near-ridge parts of the dam. Fig.3 shows changes in shear deformations over
time at points 1, 2, 3 and 4 (respectively, with coordinates {329, 127} located in the near-top
zone of the upper slope; {98, 37} - in the upper part of the slope at the base; {342, 37}-in the
center of the core at the bottom of the base and {342, 80} in the center of the dam core). As
can be seen from Fig. 3, significant shear deformations occur in the central part of the dam,
I.e. in the core of the dam, where the strength characteristics are much less than in the rockfill
slope zones
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Fig.2. Zones of plastic deformation in the body of the dam
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Fig.3. Change in shear strain over time.

Fig.4 shows the change in oy, and oy, over time at points 1, 2, 3 and 4. Significant stresses
are observed in the rockfill parts of the dam compared to the “soft” core of the dam. At points
1 and 2, located in slope zones, multiple wave reflections from free slope surfaces are observed.
In the case of vertical longitudinal stresses (Fig. 4), all stresses are comparable, i.e. the
difference in values is small.
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Fig.4. Change in voltage over time

The stress-strain state at the initial moment of time, approximately at t=2s, is the most
unfavorable state. High values of stresses and residual deformations, as well as displacements
in the slope and ridge zones of the dam can lead to the destruction of the arch or slope zones
of the dam. High-frequency loads accompany the growth of stresses and the occurrence of vast
zones of transcendent states of an earth dam.

List of sources

1.

Sultanov K.S. Mechanisms of the Process of Underground Pipelines Interaction with Soil //
AIP  Conference  Proceedings - 2022. - Vol.2637. —  P.020001.
https://doi.org/10.1063/5.0118423.

. Sultanov K.S., Khusanov B.E. State equation for soils Prone to Slump-type Settlement with

Allowanse for Degree of Wtting//J.Soil Mechanics & Foundatoin Engineering. USA.2001.
Vol 38. No 3. P 80-86

. Sultanov K.S., Khusanov B.E.Determination of the Slump-type Settlement with Allowence

for Degree of Wetting //J.Soil Mechanics & Foundatoin Engineering. USA.2002. Vol 39.
No 3. P 81-84

. Khusanov B.E., Khaydarova O.M., Normatov Sh.I. Numerical solution of the stress-strain

state of ground dams under the action of seismic loads // International Journal of
Engineering Mathematics: Theory and Application (Online). 2021, Vol.3, No 1, P.3-8.

4 ?


https://doi.org/10.1063/5.0118423

