
EUROPEAN MECHANICAL 
SOCIETY

RECENT TRENDS IN MODELING 
OF MOVING LOADS ON 

ELASTIC STRUCTURES

BOOK OF ABSTRACTS

15— 17 April, 2015 

Eskisehir, Turkey



EUROPEAN
MECHANICS
SOCIETY EUROMECH Colloquium 574 

Recent Trends In Modeling Of Moving Loads on Elastic Structure

B o u n d a r y  V a lu e  P r o b l e m s  o f  E la s to d y n a m ic s  a t  A c t i o n  o f  S u b s o n ic  
T r a n s p o r t  L o a d s  a n d  T h e i r  G e n e r a l i s e d  S o lu t io n s

L udm illa  A. A lexeyeva1

in s titu te  of Mathematics and Mathematical Modeling of SC ESM RK,
Pushkin St.. 125, Alma-Ata. 050010. Kazakhstan 
E-mail: alexeevaOmath. kz

In articles [1,2] the generalized and classical decisions of system  of the Lam a equations 
in moving coordinates system  are constructed which describe the  m otion of isotropic elastic 
medium a t subsonic, transonic, sonic and supersonic speeds of the  movement of disturbance 
sources of various type. It is shown how the type of these equations is depending on two 
Mach num bers (the relation of speed of the source movement to the speeds of longitudinal and 
transverse elastic waves). The equations are elliptic a t subsonic speeds, have mix hyperbolic- 
elliptic type a t transonic speeds and they are hyperbolic at a  hypersonic case.

Here we considered the first and second boundary value problems (BVPs) for elastic 
medium, which is lim ited cylindrical surface. On it there is transport load which moves with 
a  constant subsonic speed along the cylindrical boundary.

This class of BVP is m athem atical model for dynam ics of massif in vicinity of underground 
constructions as transport tunnels, and also land road for transpo rt load which speed of the 
movement is still much less than  speed of disturbances waves in the environm ent. In this 
case we have an elliptic BVP. For its solving the m ethod of the generalized functions (GFM) 
is used which allows to  build dynam ic analogs of Green formulas for the elliptic equations 
and system s, and on their basis to  receive a decisions and to  build the singular boundary 
integral equations resolving the set tasks. The main ideas of this m ethod for a  class of the 
transpo rt solutions of the wave equation a t sub - and supersonic speeds in spaces of differen: 
dimension are sta ted  in [3]. Uniqueness of the solution of bo th  BVPs is proved, the dynamic 
analogs of a Somigliana formula of and singular boundary integral equations resolving B V P' 
are constructed [4].

Calculations by m ethod of consecutive approxim ations of decisions for the first BVP for 
a  tunnel of a circular and vaulted profile are perform ed which are illustrated  by diffraction 
pictures of vector fields of movements of the elastic medium near the tunnels.
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- z.z acting sources of waves generation in continuous m edia the transpo rt loads are 
zr^LLy w:de-spread, suppose their shape does not change over tim e during motion. By this 
r m otion velocity significantly affects to  the  type of differential equations, which describe 
±sr.:. s  .: medium. These loads are called transport. This class of problem s is a model in 
m v«t:gation  of the environm ental impact of various tran sp o rt or transported  objects. By 
--Г- im portan t role is played by the ratio  between the  velocities of propagation of various 

^  :: pertu rbation  in the environm ent, which can be several, and the velocity of transport

Нгг-г a homogeneous isotropic medium M. Biot, consisting of solid and liquid com ponents,
- of fictions transport loads, moving a t a constant velocity, is considered. Biot 

e s c : —  has three sound velocities [1]: C\, describe the  propagation velocity of longitudinal 
the  th ird  C3 - a  shear wave (c-2 <  C3 <  C\).  It is assum ed th a t the  mass forces 
m -;ie m edium, move w ith с constant velocity along the axis г  and represented as 

=  G , i \ . X 2 , z  +  c t)  and m otion equations of such medium are« I J WiiU lUVVlVll VI UUVli lllVyUiUlil иаъ

( A  +  f.l)usj , j i  + Q u / j iji + fill j j  + G si — C ~(puU si ,33 +Pi2U fi,33  ),

^  , 7-> , 2/ . \Q u si,ji +R .U fj,ji + G fi  — C2 ( p i 2Wsj,33 + Р 2 2 ^ / г ,3 3  )

. и /, are the  elastic and fluid com ponents of the displacement vector, G.Sj, G fi  are 
■ f e l o i y  forces acting respectively on the  solid and fluid com ponents, =  д щ /д х 'у  The 

I t w  A. p.  Q.  R  have the dimension of stress, p u ,  P n ,  P22 are related to  the particle mass 
asm - ~  :: the  elastic com ponent (ps) and fluid (p f ) by relations: p \ \  =  (1 — m ) p s — p \ 2 , 
4 =  m p j  — p \ 2 - m  is the  porosity of the medium.

rc r  equations M. Biot under the action of subsonic loads the Green tensor is w ritten, 
rg. B k t  r ^ '- r ^ l  zed solutions of equations of motion of Biot medium for arb itra ry  transpo rt 

b e  - : — recorded. The results of the com puter im plem entation of the  Green tensor in the 
and pictures of vector fields displacem ent liquid and solid com ponents of the 

he emг г  icm em  is presented.
-‘ - I-' obtained here can be used to investigations the m assif’s dynam ics in the neigh- 

j m ~ : f underground constructions such as tunnels, transpo rt pipelines depending on the 
1Q I of water sa tu ra tion  of the medium, the velocity and type of existing transpo rt loads.
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