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Abstract. The article presents a methodic for analytical determining forces, displacements, modes and
frequencies of natural flexural vibrations of a beam on elastic foundation. The beam consists of two sections:
the first one supports on Winkler elastic foundation, and next one is free. Equations for flexural natural and
forced vibrations were written in dimensionless variables and parameters and solved using the initial
parameters method and Krylov functions. At the same time second and higher frequencies of natural vibrations
of the beam were determined assuming unknown frequency is higher than “conventional” frequency which
characterizes generalized stiffness of a system “beam—foundation”. Using numerical analysis, authors showed
dependencies between the first three dimensionless frequencies of natural vibrations of the beam and a
generalized stiffness of the system “beam—foundation” when foundation suddenly partially failure under the
beam. Investigation established that effect of a sudden structural transformation leads to five-time moment
increasing in the system “beam—foundation” at sudden foundation failure under the second half of the beam.

1. Introduction

Number of investigations on defense of buildings and structures against progressive destruction
increases permanently [1] and most of these works deal with load redistribution in structural systems when a
constructive element is removed from a building frame [2—4]. Investigations on deformation features of
structures in a system “structure—foundation” under accidental impacts caused by sudden damage of a
foundation are practically absent [13, 24]. A negligible number of studies [5-12] describes dynamic
performance of beams and piles partially supported by an elastic base or partially imbedded into such a base.
At the same time, it is usually assumed that a free structural segment is initially designed as a
guasi-static body disregarding the inertia force [7—12]. In this regard, a problem of dynamical effects appearing
when damage of a part of the system “beam—foundation” (such a partial destruction, boundary condition
changing, crack formation, layers separation, reinforcement rupture) occurs suddenly, is of theoretical and
practical interest [2, 25-27]. In this paper, we formulate and solve a problem on determination of dynamical
force increment in a beam supported by an elastic base of Winkler's type during forced transverse oscillations
of the beam due to sudden partial damage of the base. The paper presents results on analytical determination
of forces, modes, and frequencies of a beam supported by elastic foundation when sudden partial destruction
of foundation does occur.
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2. Methods

The paper presents a formulation of the problem on determination of modes and frequencies of natural
transverse oscillations for a beam of length L with flexural stiffness El and distributed mass pA4 and consisting
of two segments (Figure 1): the first segment of length L1 is supported by an elastic foundation of Winkler's
type and the second one of length L — L1 is free. Solutions of the vibration problem for these two segments

are constructed separately. Integration constants for proper differential equation can be determined owing to
the conjunction conditions between beam’s segments along with the boundary conditions at beam’s endpoints.
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Figure 1. Beam partially supported by elastic foundation.
Transverse oscillations of the first segment 0 < & < v

Let us introduce dimensionless variables and parameters

4
éflzﬁ(|:1’2), Wi:i; T = op; V:h; @y = i a:4KL; 5:2
L L L oA 4E o,

where Xi — axial coordinate for i-th segment (i = 1, 2);

Vi = Vi(Xi, t) is deflection field of i-th segment (i = 1, 2);

v is relative length of the segment supported by foundation;

K = kb is foundation stiffness;

K is modulus of subgrade reaction,

b is width of cross section;

o is generalized stiffness of the system «beam is foundation»;

o is “conventional” frequency parameter that takes dimension of frequency [s's];
t is physical time;

wis frequency of natural oscillations.

The equation of natural oscillations for the first section takes the form [25, 26]

4 2
aV\f+4a4 w1+aV\2/1 =0. @)
oL or

Let us find the solution of the equation (1) assuming that oscillations are harmonic and using separation
of variables:

Wl(fl,r)Zwl(fl)singz', )

2

- o .. :
where @ =— is dimensionless frequency;

@,

w, = —2 is dimensionless “conventional” frequency;

@,
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1 |El
w, = ? —— is “reference” frequency. Further, we use the dimensionless «conventional» frequency
Y2,
@,, as a generalized stiffness of the system “beam—foundation” instead of parameter a which has a physical

meaning. Reducing the base stiffness K by means of the relationships

K fKL4
Wy =,— and a=} ,
PA 4EI

and taking into account the reference frequency @, we obtain

2 2
) )
T1E () Y
B pA
Substituting (2) into (1), we obtain the equation for modes of natural oscillations
W, +(a@; - & )W, = 0. 3)

The structure of equation (3) yields the following three possible solutions:

1) if @ > @,, then, writing the equation (3) in the form

W, —(&° -3 )W, =0 @)
and solving the last equation by Euler’s substitution
W, = e, (5)
we obtain the characteristic equation
r' (@ -a,)=0,

the roots of which are as follow:

L, =%p, r,==%if; B = o (6)
Then the solution of equation (4) takes the form
W, (&) =WioR, (8:&) +WiiR; (88, ) +WigR, (B.&) +WigR, (&), ™
where W,,, W,;, W,g, W,g' are initial parameters;

100 710

R =R (/5’151) is Krylov's function;

Shﬂlél Si nﬂl‘gl Chﬂl§1 —CoS ﬁlé:l

R = 2%_ R, = 25 ;
R = shﬁlglzzmﬁlgl . R, = chpé +2 cosf.é . R =R,
The matrix equation for the state of arbitrary cross section &1 in the first segment reads as
W, (&) = Vau (8 ) W, ®)

where W, (&) = { (&)W (&)W(E)W, "(ﬁl)}T is state vector of an arbitrary cross section &;
Wi, = {W,o Wiy W ng'}T is initial parameters vector;
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Ri(A&) Ri(B&)  R(B&E) R(BE)
BR(BE) R(BE)  R(BE) R(BE)
BR(B&) AR(BE) R(B&E) Ri(BE)
ﬂ14 R (/31§1 ) ﬂ14 R, (131‘; ) ﬂf Ry (ﬂlgl ) R, (ﬂ1§1 )

is a functional matrix describing the initial parameters influence on the state of cross section & in the first
segment.

N

e i

w

V(&)= 9)

2) if @ < @,, then, substituting equation (5) into (3), we obtain the characteristic equation
r'+(@;-a°)=0
with the complex roots

L= (i) B B, = (10)

and the solution of the equation (3) reads as
Wl = W10K4 (:Bzél) +Wl€) Ks (ﬂzé:l) +W18K2 (:Bz‘fl) +W1’gK1 (ﬂz%gl) > (11)

where K; = K;(,&) are Krylov’s functions that are of the form

K = Shﬂ2§1Chﬂ2§1 _ Cosﬁ2§13hﬁ2§1 - K. = SinﬂZé:l _Shﬂ2§1 .
1 45; o 2p;

shpB,&ch +co0sf,&sh ,
K, = PR TReRRn, K =cospranps; Ki=4BIK,
2

In this case, the state of an arbitrary cross section &1 of the first segment can be described in the

following matrix form: _ _
W, (&) = Vi, (&)W,

where
Ki(Bré) Ks(8:41) K (B&)  Ki(B&)
vV (5 ) - _4ﬂ24 K1 (18251) K4 (ﬂzé:l) Ks (ﬁzéjl) Kz (ﬂzé:l) . (12)
e _4ﬂz4K2 (ﬂZél) _41324 K1 (ﬁzgl) K4 (ﬂzgl) Ks (ﬂzgl)
_4ﬂ24K3 (ﬂzfl) _41324 Kz (182661) _41324 Kl (:8251) K4 (182(381)
3) if @ = @,, then by using the serial integration of the equation
W1IV - 0,
we obtain the function
W =Wy + Wy gy S
and the matrix equation _ B
W1 (51) = V13 (51 )Wm’ (14)
where
La 5
Vo(@)=0 1 & |
1 4
0 1
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Thus, the strain-stress state of the first segment is described by equations (8), (11) and (14) that all
together can be expressed in the form

Vv1j(§1)zvlj(§1)vv10’ j=1,23. (15)

Transverse vibrations of 2-nd segment0 < & <1 - v

Natural transverse oscillations of this segment can be described by the equation [25-27]

o'W, 4" o'W, _

o¢ 24 5.2 0. (16)
Separating variables by the representation
W, (&,,7) =W, (&,)sin ar, (17)
we obtain
W,Y —@*W, =0,
from where, assuming
W, (&)= AeS, (18)
we deduce the characteristic equation
s*—-@* =0,
the roots of which are of the form
S, =20 S, =xif f=Va. 19)

Express the state of an arbitrary cross section & of the 2-nd segment by the corresponding vector

V\_/z = {Wz (é:z) Wz’(fz) Wz”(étz) WZ"'(§2 )}T
and the matrix equation

V\_IZ = Vll (ﬂ3§2 )VVZO ' (20)

where W, = {W,, W,y W,y W,i} ' is initial parameters vector for the 2-nd segment. Using the conjunction

condition between the segments, we obtain
W, =W, (0) =W, (v),

since the matrix v11(0) is unit. Then the vector W, =V, (V)W,, (j =1, 2, 3) and the state vector for both the
segments can be expressed via the initial parameters for the first segment

— — (21)
Wl('fl) :V13(§1)W10 (03 = a_)o)

W, (52 ) =Vp (:B3§2 )Vlj (V)Wlo-
Transverse oscillations of a beam with free endpoints

A beam resting on an elastic foundation without restrictions at the endpoints can be described as a
proper model of spread footing. In this case, the boundary conditions read:

"N —
W].O _W].O - O

22
W (1-v) = wl(1-v)=0, #2
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From here it follows that
W, = {W,, Wy, 00}
: (23)
W, (1-v)={w, (1-v)w,(1-v)00} .

1. At first, we accept a condition according to which the unknown frequency @ for a partially supported
beam equals to “conventional” frequency @,. Then, according to (21) and (14), we have

W, (&) = Via (&)W
W, (52) =Vy (6:2 )V13 (V)WlO'
Let us write the second equation (24) in the expanded form by taking into account (23)and & =1 - v

W, (1-v) R4(133(1_V)) R3(,33(1—V)) R, (:33(1_‘/)) R1(ﬂ3(1_V))

(24)

W, (1-v) _ /B;Rl(ﬂ3(1_v)) R4(ﬂ3(1_v)) R3(,33(1—V)) Rz(ﬁs(l_v))
0 ﬂ;Rz(ﬂs(l_V)) ﬁ;&(ﬂs(l_v)) R4(133(1_V)) Rs(ﬂs(l_‘/))
0 BiR(B(1-v)) BR(B(1-V)) BR(B(L-v)) R(B(1-v))
v: e
YD 6w,
x{[0 1 v V—Z Wl,o.
2 0
0 0 1 14 0
00 0 1

From here, we obtain the homogenous system of equations relatively the unknown initial parameters
W1 and Wl'o :

R, (B,(1=v))Wyp + (VR (B (1-v)) + R, ( B,(1-v)) Wy, = 0.
The condition of existing of nonzero roots for this system is the equality to zero the determinant

R, (ﬁa(l—v)) R, (ﬁs(l_v))'i'Rl(ﬁs(l_V)) -0

Ry (B,(1-v)) VR (BL-1))+R, (A1)

Expanding this determinant, we obtain the frequency equation

ch(B;(1-v))cos(B,(1-v)) =1,

{ Rz (ﬁ3(1_v))WlO + (VRZ (ﬂs(l_v)) + Rl(ﬁ3(1_v)))wl,0 =0

the roots of which are [17]
2n+1

Lu(1-v)=0; B,(1-v)=4,73; By(1-v)=7,853; B,,(1-v)= 7 at n > 3 gives

physically impossible results at v=1

: .= . 473
lim g, =limvV® = lim—— =0 and etc.
vol vol vol 1—V

Consequently, the accepted condition @ = @, is not realized.

2. As is known [25], a free (i.e., without foundation) beam without constrains at its endpoints has two
null frequencies corresponding to translational and rotational motion of the beam as a rigid body in addition to
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the frequencies of free oscillations that coincide with the frequencies of the beam with clamped endpoints.
Consequently, the rigid body motion should be added to the deflections caused by beam’s vibrations. Such
complex motion is described by the function

W =C, +C,¢.

Following to the accepted model of the system «beam-foundation», the existence of small length v = 0
of beam’s part interacting with foundation excludes the possibility of beam’s motion as a rigid body. At the
same time, calculation of the basic first frequency of natural oscillations can be performed according to (10)—

(11) that is when the condition @ < @, holds, beginning from w1 = 0at v=0and @, # 0. Let us accept this

condition, that is the unknown frequency @ is smaller than the «conventional» frequency @j,. Then, according
to (21) and (12) we have:

Vv1 (Cfl) =V, (ﬂ2§1 )V\_/lo; sz (sz) =V;, (ﬂsé )V12 (ﬂzv)vvlo- (25)

Let us write the second equation (25) using the expanded form for 52 =1l-v

Wz(l_V) R, (133(1_‘/)) R, (ﬂa(l_v)) R, (133(1_‘/)) Rl(ﬂ3(l_v))
W, (1-v) _ ﬁ;&(ﬂs(l_v)) R, (ﬂa(l_v)) R; (183(1_‘/)) R, (183(1_‘/)) y
0 ) ﬂ;Rz (ﬂs(l_v)) ﬂ;Ri(ﬂs(l_V)) R, (,33(1—V)) R, (ﬂs(l_v))
0 BiR (B (1-v)) BiR,(B(1-v)) BR(B(1-v)) R,(B(1-v))
(26)
K, (ﬁzv) Ks (ﬂzv) K, (ﬁzv) Ky (ﬂzv) Wi
y _41324 K, (:Bzv) K, (ﬂzv) K, (ﬂzv) K, (ﬂzv) Wi
—45,K, (:82‘/) —4,K, (ﬂzv) K, (ﬂz‘/) K, (ﬂzv) 0|
_4ﬂ24 K, (ﬂzv) _4ﬂ;K2 (ﬂzv) _41324 K, (132‘/) K, (ﬁzv) 0

Also, the two linear homogenous equations relatively the unknown initial parameters W1o and Wli) can
be found from the matrix equation (26) as it was done in the Section 1 of the paper:

{U1W10 + U2W1,0 = O

UWw,, +UW; =0, @
where
U, = BR, (X)K,(Y) =48 ( BIR (XK, (Y,) + R, (X)K, (Y,)) + Ry (X)K4 (Y,));
U, = B3 (R.(X)K,(Y,) + R (XK, (Y,)) =48, (R, (X)K, (V) + Ry(X)K, (Y)));
U, =4, (F33(><)|<4(Y1)—4,324 (R, (X)K,(Y,) + Rl(x)Kz(Yl)))—“ﬂ;Rl(X)Kg(Yl);
U, = A5 (R OOK, (%) + R, (XK, (%) ~ 4R (XK, (%))~ 48R, (XK, (Y,);
X=6,1-v); Y, =5V
Now, obtain the frequency equation by equating the determinant value of the system (27) with zero:

uu,-uu, =0. (28)

The deflection functions W; (&) (i =1, 2) along with the bending moments W/'(&; ) in arbitrary cross

sections are found from the matrix equations (25). For the first segment (0 < & < V) we obtain
W, (51) = WlO ( K4 (ﬂzél) _UKs (:3251)); Wl"(gl) = WlO (_Kz (,Bzégl) _UKl (:3251))
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and the same for the second one (0< & <1 - V)

= WIOZ R,(B,$,)R,; W " 52 Wloz Ry (5:5,)P,,
where

R= 4% (K (V) +UK, (V) P =485 (=K, (Y) +UK, (Y,));
U
=48 K (Y,)-UK,(Y,); P, =K,(Y,)-UK,(Y,); U==2.
4

The second and higher frequencies and modes of natural vibrations of a beam with free endpoints
resting on elastic foundation should be evaluated by assuming that the “conventional” frequency @, is smaller
than the unknown one @ in accordance with the variant (6)—(7). It is determined by the requirement that the
second frequency (following the first null) of a free beam (i.e., a beam without foundation, when @, = 0)
equals to 4.73 [25]. Then, according to (21) and (9) we have:

Wl (61) 11 (18151) 10’ WZ (52 ) 11 (ﬂ3§2) 11 (ﬂlv) (29)
From here, we obtain the frequency equation by performing the actions similar to ones in Section 1 and 2
2,2,-2,2,=0, (30)

where
Z, = iR, (X)R,(Y,) +b; (bR (X)R,(Y,) + R, (X)R,(Y,) + Ry (X)Ry(Y,));
Z, = b5 (R,(X)Ry(Y,) + RU(X)R,(Y,)) + b (R, (X)R,(Y,) + Ry (X )R, (Y,)):
Z, = B3 (Ry(X)R,(Y,) + A (R,(X)R(Y,) + R (X)R,(Y,)) ) + AR, (X )Ry (Y,);
Z, = B (Ra(X)R(Y,) + Ry(X)R, (V) + BIR (XIR,(Y,) ) + AR, (X )R, (Y, );
Y, = pv.

The deflection functions W, (&) (i =1, 2) and the bending moments W"(¢ ) in arbitrary cross section

of the first segment (0 < & < V) are found from equation (29) as this was done in Section 1:
Wy (51) = W1o (R4 (ﬂ1§1) - ZR3 (ﬂl‘fl))
Wl"(éi) = WlO (Rz (ﬂlfl) - ZR1 (ﬂlfl))

and the same for the second segment (0< & <1 - W):

w, (&)= mZR (B:£)Sy Wi (&)= 102 Ry (8:52)Sh

where

.= (R (%)~ 2R, ()); S, = (R, (%)~ ZR,(

Z,
S = AR(V)-ZR (Y): S =R(Y2)-ZRo(Y); Z=22
3. Results and Discussion
Table 1 shows the values of the first three dimensionless natural frequencies which are obtained from

equations (28) and (30) for different combinations of “conventional” frequency values @,, that characterize

generalized stiffness of the system “beam—foundation” and v is segment’s length after partial destruction of
the foundation.
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Table 1. The first three frequencies of beam’s natural oscillations.

@, a)l(a)<a)0) a)3(a)>a)0) a)3(a)=a)0)
v=025 v=05 v=075 v=025 v=05 v=075 v=0.25 v=05 v=0.75
2 0.038 0.268 0.889 22.4 22.42 22.44 61.68 61.685 61.7
6 0.195 1.245 3.309 22.61 22.77 22.94 61.75 61.83 61.89
10 0.412 2.31 4.991 23.08 23.48 23.961 61.86 62.08 62.28
14 0.664 3.25 6.985 23.87 24.53 25.48 62.05 62.47 62.87
18 0.937 4.04 8.174 2511 25.92 27.46 62.25 63 63.65
22 1.219 4.69 9.078 26.94 27.67 29.83 62.57 63.68 64.61
26 1.498 5.25 9.772 29.27 29.87 32.52 63.04 64.51 65.76
30 1.772 5.76 10.24 32.03 32.59 35.47 63.52 65.5 67.06
34 2.031 6.25 11.15 35.16 35.8 38.6 64 66.63 68.53

Figure 2 shows the dependencies of frequency on parameter @, for various lengths v of the supported

segment.

Figure 2. Dependency between frequency of vibrations and generalized stiffness ax.
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Figure 3 presents modes of natural oscillations corresponding to these frequencies for @, =18 and v =0.5.

l-st mode 1=0.5

v=_2.4330x" . 3.0654x + 0.9984 ‘\-\-

=i =13

2-nd mode v=0.5

y =5.8103x% - 6.0019x + 1.0701

12
=18
3-rd mode v=0.5
12
-2 _ 3 2
y=-22.73x% + 34.265x% - 13,685k + 1.0971
—— R*=0.9561

Figure 3. The first three modes of beam’s vibrations.

The following equation describes beam’s forced oscillations caused by sudden partial damage of a
foundation which supports a loaded beam [27]

— |=U (31)
or’
3
where Q = E is dimensionless intensity of an evenly distributed load;

Wayn = Wyn (é‘, 2') is deflection function for an arbitrary cross section & (0 < £<1);
ris physical time. Let us separate variables in equation (31) using the series
Wan = 2, Q0 (7)W, (), (32)
n=1
where W, =W, (f) is eigen function obtained by conjunction of eigen functions W, (fl) and W, (5), for
both the segments;
Qn = Qn(7) is unknown time function.
We obtain the equations that allow determining the functions Qn(7):
d*Q,
2

dr

+@,Q, =R, (33)

where
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The common solution of the equation (31) takes the form [25]

< — P R
Wy = Z(Dln cos @, 7 + D,, sin’ a)nr+_—ngn (&). (34)

n=1 @,

The integration constants D1n and D2n can be determined from the initial conditions

Wy (&10) =W, (),
ow,

dyn

or

35
_o (35)

£,0

where Wst(&) is static deflection of a beam entirely supported by an elastic foundation. This deflection can be
determined from the equation [27] taking into account the constraints at the endpoints of the beam:
o'w, _
?Aft + 4a4Wst = q
For a beam simply supported by an elastic foundation of Winkler's type and loaded with evenly
distributed load @ = const, the deflection in the foundation (without flexure) descends versus the depth

according to the law

w, (&) q (36)

4at
From 2-nd condition (35), it follows

D2n =0. (37)
From 1-st condition (35), we obtain

< R
Z[Dln +5_gjwn (é:):Wst' (38)

n=1 n

Multiplying both the parts of (37) by Wn(&) and integrating by & from 0 to 1 we obtain

1
R stth (g)dé:
Dln:Bn—a)—”z, B, :01—_ (39)
’ [w? (&)
0
Substituting (37) and (39) into the series (34) and taking into account the equality
— .,
1-cos @, 7 = 2sin* -7,
we obtain
- — .,
Wy, (&, 7) = Z(Bn cos @,z +C, sm27"rjwn (&), (40)
n=1
where
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_20 %
C,= 21
2
" w2 (¢)de
0
Using a similar transformation, we obtain the series for bending moments
e _ L@
Mgy =Wy, = Z(Bn cos @,z +C, sin %rjwn”(f). (41)
n=1

Figure 4 presents the bending moment behavior in the cross section & =0.43 at the beginning of the
dynamic process in the beam after sudden foundation destruction under a half of the beam (v = 0.5) when the

generalized stiffness of the system “beam-foundation” is @, = 18 (a =3) (Figure 4 a) and the graph of

stationary vibrations at 7> 14 (Figure 4 b). The bending moment reaches its maximum value M ri‘g; = 0.666.
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Figure 4. Bending moment after sudden damage of foundation (v = 0.5).
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Figure 5. Distribution of deflection and bending moment cased
by quasi-static damaging of foundation.
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When quasi-static appearing of such a damage, the bending moment reaches it maximum value in the
same cross section ¢ = 0.43 and is equal to M r%sax = 0.143 (Figure 5) while the external load Q = 1 is unit. One
can see that the effect of sudden damage exhibits as the five-time increase in the internal bending moment.

4. Conclusions

The obtained analytical solution of the problem on determination forces, modes and frequencies of
natural and forced flexural vibrations of a beam supported by an elastic foundation can be applied to
verification of mathematical models of static-dynamic and quasi-static deforming of complex structural systems
«beam — foundation» under accidental impacts caused by sudden destruction a part of foundation. Besides,
this analytical solution can be applied to problems on defense of buildings and structures against progressive
destruction when, according to the scenario of a special accidental impact, an additional dynamic force due to
sudden subsidence of a base in the system «strip footing — structure» plays an important role.
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KnioueBble cnoBa: cuctema «barnka — 0CHoBaHMe», CO6CTBEHHbIE U BbIHYXAEHHble konebaHus, hopMbl 1
YacToTbl, aBapuiHOE BO3AeNCTBME, CTPYKTYpHAs nepecTpoiika

AHHoOTauums. NpuBegeHa MeTOAMKa aHaNUTUYECKOro onpedeneHnsa yeunun, nepemMeLteHnin, opm n 4actoT
COBCTBEHHBIX MonepeyHbix korebaHuy Ganku Ha ynpyrom OCHOBaHWMM, COCTOSILLEN M3 OBYX Y4acTKOB: OAVH
onupaeTcs Ha ynpyroe ocHoBaHwe BuHknepa, BTOpor cBOGOAEH. YpaBHEHUsI NonepeyHbiX COOCTBEHHbIX U
BbIHY>KAEHHbIX konebaHuni Gankn 3anucaHbl B 6e3pa3mepHbiX KoopanHaTtax U pelleHbl METOAOM HadarbHbIX
napameTpoB C wucnonb3oBaHvem @yHkuui Kpbinosa. lMpu aTom BTOpasi M BbICWIME 4acToTbl U POPMbI
cobCTBEHHBIX KonebaHui 6ankun onpeaensaTca B NpeanonoXeHnn, YTo MCKoMasi YacTtoTa borbLue «yCITOBHOW»
YacToThl, XapakTepusytoLlen 0600LLEHHYIO XXECTKOCTb CUCTEMbI «Barnka — oCHoBaHWe». YMCNEeHHbIM aHanmn3om
nokasaHbl 3aBUCUMOCTU TpeXx NepBbIx 6e3pas3mMepHbIX YacTOT COBCTBEHHbIX konebaHu 6anku ot 0606LLeHHON
XKECTKOCTU CUCTEMbl «Danka — OCHOBaHMEe» MOCMe YacTUYHOrO paspyLUeHWsi OCHOBaHuA nog Gankomu.
YCTaHOBMEHO, YTO NPY BHE3AMHOM pa3pyLLUEHUN OCHOBaHUSA Mo NOMOBUHOW Banku npy HEKOTOPOM 3HaYeHUU
00006LLEHHON XKECTKOCTU cucTembl «banka — OcHoBaHME» 3(hEKT BHE3ANHOW CTPYKTYPHOW NepecTpouKu
CUCTEMbI MPUBOAMUT NOYTU K NATUKPATHOMY YBENUYEHNIO MOMEHTA.
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