Rendiconti

Accademia Nazionale delle Scienze detta dei XL
Memorie di Matematica e Applicazioni

124° (2006), Vol. XXX, fasc. 1, pagg. 65-82

GEORGE JAIANI (*)

A Cusped Prismatic Shell-like Body With the Angular Projection
under the Action of a Concentrated Force (**)

AssTrACT. — The elastic equilibrium problem for a cusped (tapered) prismatic shell-like body
with the angular projection under the action of a concentrated force is solved in the explicit form
within the framework of the zero approximation of I.Vekua’s hierarchical models of prismatic
shells. The thickness of the prismatic shell-like body is proportional to the angle bisectrix coordinate
raised to a non-negative exponent. When the angle and exponent equal to 7 and zero, respectively,
the above solution coincides with the well-known solution of the classical Flamant problem [1].

1. - INTRODUCTION

In fifties of the XX century, I. Vekua suggested a new mathematical model of elastic
prismatic shells (i.e., of plates of variable thickness in case of symmetric shells) which was
based on the expansion of fields of displacement vectors, strain and stress tensors of the
three-dimensional theory of linear elasticity into orthogonal Fourier-Legendre series with
respect to the variable of the prismatic shell thickness. Considering only the first N + 1
terms of the expansions, he obtained the N-th approximation. Each of the
approximations N = 0, 1, ... can be considered as an independent mathematical model
of prismatic shells from the above chain of the hierarchical models, e.g., in case of
symmetric prismatic shells (i.e., plates) the approximation N = 1 actually coincides with
the classical plate bending theory. In sixties, I. Vekua offered the analogous mathematical
model for thin shallow shells. All his results concerning plates and shells are collected in
his monograph [2]. At the same time he recommended to investigate cusped prismatic
shells, i.e., prismatic shells whose thickness vanishes on a part of the plate projection
boundary or on the whole one (about investigations in this direction see survey [31, [4],
and also I. Vekua’s comments in [2], p. 86).
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Thilisi State University, 2 University St., 0186 Tbilisi, Georgia; e-mail: jaiani@viam.sci.tsu.ge;
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The present paper deals with the Flamant type problem for a cusped prismatic shell-
like body in the approximation N = 0

2. - CUSPED (TAPERED) PRISMATIC SHELLS

Let Oxixpxs be a Cartesian coordinate system. Let us consider elastic body

(s.c., prismatic shell) which is bounded from top and from below by the surfaces

(+) (-
x3 = h (x1,x2) and x3 = p (x1,x2), (x1,%2) € w, respectively (w is a projection of

the body in the plane x3 =0), and (from lateral side) by a cylindrical surface
parallel to Oxs;. The difference

(++) (-)
2b =} (e1,x0) — b (x1,%2) = 0

will be called a thickness of the above body. The boundary dw of the projection @ will be
called the boundary of the prismatic shell. Such body will be called cusped (or tapered)
body if the thickness of the body vanishes on some subset of the boundary dw or on the
whole one.

3. - BASIC RELATIONS IN THE CYLINDRICAL SYSTEM OF COORDINATES
FOR THE APPROXIMATION N = 0

From the basic relations in the cylindrical system of coordinates of the linear theory of

(=) (+)
elasticity, after integration with respect to x3 within the limits / (x1,x2) and p (x1,%2), it
is easy to derive the following basic relations in the zero approximation (see [5], pp. 27,
28, 149):

1. The equilibrium equations

Lob o 9_b
z =0,
r Oy or

106, 0%, 2%,

(3.1) -
r Oy Or r 0,
107, 07, 2
Il 4 roZr
r Oy + or + r 0

(here it is assumed that the upper and lower surfaces of the prismatic shell are unloaded
and the volume forces are neglected);

2. the kinematic formulas

oh iy o _2h9CH " wy & o
oy oy r’

o, = 2b
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o _1(2bo@by e, 00k ta, u
A Oy or r]’
o hoRh 0o ba(zbr%
iy YT
ie.,
0 dv, o 2h(0v, 0
(32) € = wa, Gy = 7(@ + Uy>7 €33 = O,
0 b (0v, dvy
(3.3) ry r(al// &’_vw)’
o hOvs o, 00
(3.4) G = Wa =P
where
07, y) 2,,(7, ) 255 (r, )

Z)r(i’, W) = 2h ) Z)W(V7 W) = 2h ) 7}3(77 l//) = 2h 5

3. Constitutive Relations (Hooke’s law)

o 1—d’0 A+0aoo 0 1-0d%0 (I1+o0)oo
(3.5) G=—f O ——F Op &G=—fp O~ —f O
0 0 0
0 Try 0 Zy o Z
(3.6) €y = 5 &3 = 5 &r =35
2u 2u 2
0
0 0
Z, = o(al,, + a,),
. . . , . , 00 0
where g is Poission’s ratio, E is Young’s modulus, y is the Lamé constant, #,, #,, u3 are
. 00 0 00 0
the zero moments of the displacement vector components, ¢, €, €y, €35, €3, €33 are the

000 0
. 00 0
zero moments of the deformation tensor components, and a,, 6, Ty, Z,, Z,, Z3 are the

zero moments of the stress tensor components in the cylindrical coordinates. E.g.,

(+) (+)

b (ry) b (ry)
0 0
er(7’7 l//) = J ur(”a v, X})dX},O’r(V, l//) = J 0'7(7', v, X})de-

(=) (=)
b (ry) b (ryp)

Let us note that in the zero approximation it is assumed that
0

0
ur(;,,7 v, XB) ~ vr(r’ l//) = ”r(zréyl)7 uz//(f’? v, X}) ~ vl//(”? l//) = %ﬁ’
(3.7) 0
Us (7/7 v, X}) U3 (7/7 l//) = = g};l//)

Similar assumptions are made for the stress and deformation tensor components.



From (3.2), after integration, taking into account (3.5), we have

1-0° i o, (1+4+0)a ( oy,
(.8) v,_TJ%d S0 szd o),
1 s (1+0) [
o —O' O’y/ g)o
(3.9) w=12"r szd . szdw Jv,dt//+gz(7’),
Vo Yo Yo

where 79¢° € w is a fixed point; g;(y) and g (#) are arbitrary functions.
Substituting (3.8) in (3.9), we obtain

780 780 r L]
U_l—a Jau,d (1+a)arjﬂd —l_azjdr 2‘1
vITE ") YT TE 2T TE P
(310) Yo ) Yo 70 Yo
(1+0)o

v o y
5 Jd szdl// ngil//—kgz(r).

4] U0 U0

Now, substituting (3.8), (3.10) in (3.3) and taking into account the first of (3.6), we get

T +1[1—0 J o2k ‘e, (1+a)o J <2b)w aq,dr]

2hu  r| E Oy E 0

70 7o

Y0 A 10 Yoo
1-0d° (o, 1—a> (002h)'a, (1+0)s ( o
t—F szd t—F rJ » dy — J—dt//

Yo Yo Yo

(3.11)

(1+o)s (002hH)7! a, 1-¢? T g, 1+ o) T 3,,,
- r dy — B

1 azy/g (1+a)ay/g 1 ler WO’
_ - v _r 2 _r
J dy + szdt//+ B rJer dy

W W 70 7%

(%4 - [ qdy+ Lo - e
J% v=—-gr —;ng l//+;g27 —;g1’l/~

] Yo Yo

Combining in (3.11) like terms and multiplying both the sides of (3.11) by

7,

E
14+0



— 69 —

because of u = At o) we have
0 10 r 10
_ T _ o2h) "o , J@(Zb) Gy
2 P +(1-0) ‘[7&” dr—o o dr
_ v 10 780
2h'a, oeh)a, a,
+(1—a)f2j787 dy %J - dt//—(l—a)rjﬂdt//
Yo U'A) 1728
(3.12) » S .
_ Ir gy — %
+07J2bdt//+ 1 aJerzbdl// G'J szdl//
W Vo Vo

E
140

- J g1 dy — g\ (w) — rgy(r) + g2(r) | .
Yo
But (3.12) holds if and only if the left hand side is representable as a sum of two functions,

when one of them depends only on 7 and the another one depends only on w. In other
words the second order mixed derivative of the left hand side should equal to zero:

PN, P e, Peh o
91y 7 By T o2
(3.13) B a2k o-,, 3 ?2h)! a,/,
+ (2 o)r—p—+ +1—0)? 5,72
> 10 10
707278 (2(;7:2 o _ (1+4+o0)r (Z%)F =0.
From (3.4), (3.6) there follows
0 0
0v_rZ, on_ 2
oy  2bp’  Or  2bu

Hence, the necessary and sufficient condition for restoration of v by its derivatives is

0 0
2y _ 90 (%
2hu | 2hu|”

Equations (3.13), (3.14) are compatibility equations, i.e.,
Michell compatibility equations in the case under consideration.

9
or

0

(3.14) o

analogous of Beltrami-

4. - THE TITLE PROBLEM

Let the projection @ of the prismatic shell-like body with the thickness

(4.1) 2h(x1,x2) = hoxs = hor* sin* w, hy = const >0, K= const >0,
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(-S1, -85, -S3)

Fic. 1.

be the less angle between raysyw = fandy =7 — 5,0 < f < g (see Fig. 1). Let further

the body be loaded at the vertex of the angle by the concentrated force (—5;, —52, —53)&.
R means the vector components in the system Ox;x,x3. We are looking for the solution of
the problem in the zero approximation in the following form

0 sin“y 0 sin“y o 0 0 0 0
42) Oy = (ﬂ,c(l//) ;0 Z, =k , Oy = Ty = Zy/ =0, Ty =Ty,
0
Z, = o(gy, + g,) —ga, x>0,
where
1
y,€" + o167V when x> o
1
(4.3) 0, W) == 9, + Sy when x=-,
v
1

308 (cy) + J5 sin(cy)  when oK >0,

44) a=+vVk+1k—-1), c:=+Ek+1D1A—-0vK), v: i 0<o<1),

:1—0

and constants &, y,, d;, 7 = 1,2, 3, should be determined. It is easy to see that functions
(4.2) satisfy (3.1), (3.14), and (3.13), in view of (4.4).
Indeed, since

0 0 0
o,=0, 70, =0, Z,=0,

equations (3.1), (3.14), and (3.13) we can rewrite as follows

96, o YA (2
g, 270 r+7r:0 (7)07

8r+ri’ or " oop\2h

and o .
~1 ~1
P2h) " g, CU+o)r o02h)"" g,

B TR a7

:07
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respectively. Evidently, the first group of equations is satisfied by

0 sin” 0 sin
a”:(plc(l//) p l//7 Z,:k , l//,

The last equation holds as well for

g 1

= )
25~ PV et
because of (see (4.4))

(l—a)az—U(K+1)(K+2)+(1+0)(K+1)2(1_0)(K+1)<K1fa_l)

+(x+ 1)1 -0 —0x) =0,

—ok+Dk+2)+1+0)k+1) =+ 1)1 -0k —0)

1- 1-—
IR
ag

—(1—O')CZ—U(K+1)(K+2)+(l+6)(K+1)=—(1—o)(K+1)(1—K

g
1—0)
+x+1)(1-0—0x) =0,

1 1 1-01
forx > k=—= 0, = > K > 0, correspondingly.
D) D) )

The homogeneous boundary conditions on y = fand y =7 —  (» > 0):

0
G, =0, 2,=0, Z,=0

are obviously fulfilled by (4.2). The constants &, y;, d;, i = 1,2,3, we have to calculate

from the following condition: the stresses distributed on any cylindrical surface of the

radius » lying in the body should be equivalent to the concentrated force (51, 55, 55)r. On

the surface element corresponding to the angle dy acts the force

0
(g,, %/,, =0, Zy>c rdy
where C means the components in the cylindrical system of coordinates. Let us note that
(1,0,0)gr = (cosy, —siny,0)c, (0,1,0)g = (siny, cosw,0)c, (0,0,1)r =(0,0,1)¢

Projecting the forces distributed on any cylindrical surface of the radius 7, lying in the
angle between the rays v = f§ and w = 7 — 3, on the axes x1, x2, x3, and then integrating
with respect to w from f§ to © — f§, we get the components of the resultant force of the
above forces:

n—f n—f n—f 0
4.5) J g,r cosydy = 81, J g,rsin wdy = S5, J Zady = S;s.

B B B
Therefore, substituting (4.2) in (4.5):
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1.If i >~
v
n—p n—p
(4.6) 7" J " sin" y cosydy + 04 J e " sin" w cosydy = 51
B B
n—f n—f
4.7) 7 J e sin“ iy dy + 9, J e sinMydy =S,.
B B
Let
n—pf n—f
B _— B . b
Ala,b) = J e sin""ywdy, A*(a,b) = J e sin~"w cos wdy.
B 14
The determinant 4y of the system (4.6), (4.7) has the form
s ) s B
A (a,— k) A(—a,—k —1) — Ala,—k — 1) A*( — a, —K)

1 :Af:
B B B A,
= A*(a, —x)e”" Ala, —x — 1) + A(a, —k — e A*(a, —K)

s B
=2¢""Aa,—Kx — 1) A%(a, —x)

since
p s T p
oA (= a,b) = —Je‘z(H’) sin~*(r—p)d(m — y) = —Je‘" sin~bzdr = 1(a, b),
B —p
g i
4.8) " A*(—a,b) = J TV sin = (n — w)cos (. — w)d(m — y)

B
B
. b B
= J " sin""tcos tdt = — A* (a, b).

n—f
B
Note that 4*(0, —x) = 0. But in the case under consideration a > 0. Therefore, by virtue
of the mean value theorem of the integral calculus for the fixed y, € 1f; 7 — [, evidently,

P —f ) i n—p
o= [ esintydsing = S | vy

4 B

=B _ oaf " R n—f

= i sty [ vy
B
A T=B) _

(s 16 — sin"*lyg) 20,

x+1
because of w, # f,n — f. Thus, 41 # 0.



Taking into account (4.8) and solving the system (4.6), (4.7) with respect to y,, d, we
have

B B
Sl A (ﬂ, —K — 1) — Sz A*(d, —K)

4.9) 1= e, )
5 8
4.10) 5 = S A% (a, —x0) —Afl Ala, —k — 1).
2.Ifa = 1:
v
n—f n—f
(4.11) 7 J sin” y coswdy + &, J wsin® w coswdy = 8
B B
n—p n—f
(4.12) % J sin lydy + 0, J wsinydy = S,.
B B
Let
p s
Ab) = J w sin "y cosydy,
B
(4.13) ) o
;1 () := J wsin Pydy.
B
Evidently, the first summand of (4.11) is equal to zero, therefore,
(4.14) 02 =7 S
A(—1x)

Substituting the latter in (4.12) and solving the obtained equation with respect to y,, we

et
8 P
k

B
SHA(—K) =51 4(—Kk—1)

B B )

A0, = —1)A(—x)
Obviously, denominators of (4.14), (4.15) are not zero. Indeed, by virtue of the mean
value theorem of integral calculus for the fixed v, € 1f; 7 — S, evidently,

(4.15) V2 =

n—p n—f
fl( —K) = J wsin® wd siny = Zﬁ in“tp— J sin My dy
K+ 1 K41
B B
n— Zﬁ K+1 Zﬁ
= O.
K+l F= r1° Yo #
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3, If1 >Kx>0:
v
n—f n—f
(4.16) s J cos (cy) sin" y cos wdy + 5 J sin(cy) sin* w coswdy = 81,
B B
- n—p
(4.17) Y3 J cos (cy) sin M ydy + 05 J sin(cy) sin" ydy = S,.
B B
Let
§ s § s
Alc,b) := J cos (ew) sin Pwdy, A*(c,b) := J cos (cy) sin~2y cosydy,
B B
8 s 8 fré
B(c,b) := J sin(cy) sin “wdy, B¥(c,b) = J sin(cy) sin %y cosydy.
B B
Evidently,
n—f

B B
cosCZ—7Z A*(c,b) + sincz—7z B*(c,b) = coscz—n J cos (cy) sin "y cos wdy

B
n—f n—f

+ sincz—ﬂ J sin(cy) sin %y cosydy = J cos [c (1// - g)} sin~%y coswdy
B B
S 55
. (T T b -
= | cos(ct)sin (E + r) cos (5 + r) dt = — | cos(ct)cos Prsintdr = 0,
@iy -
n—f

B B
cos cz_n B(c,b) — sin cz_n Alc,b) = coscz—n J sin(cy) sin Py dy

B
n—p n—p

- sincz—n J cos (cy) sin Pydy = J sin [C((// - g)} sin Py dy
B

= J sin(cy)cos Pwdy = 0,

since the last integrals in both the expressions are the integrals along a symmetric interval



with odd integrands. Therefore, we have

B B B B
AQE+1,6)=0, BQEb) =0, B*Qk+1,6)=0, A*Qkb) =0 for k=1,2,...,

under the additional restriction 4 < 1 in case f§ = 0.
The determinant of the system (4.16), (4.17) has the form

B B B B
A3 = A*(c,—Kx)B(c,—k — 1) — A(c, —x — 1) B*(c, —k).
Ifc=2k (=1,2,...), then

p B
A3 = — B*(2k, —K) A 2k, —c — 1) # 0.
Ifc#2k(k=1,2,...), then

B B B B
A5 = B(c,—k — 1) A*(c, —kK) + ctg c2_7z A*(c, —K) ctg 62—7[ Blc,—x—1)

ZC

B p B B
- (1 ted %”) A*(e,~Kk)Ble, —x — 1) = sin™ 3” A*(e, k) Blc, —x — 1) #0,

because of
B B B B
Alc,b) = ctgcz—ﬂ B(c,b), B*(c,b) = —ctg cz_n A*(c,b)

which there follow from (4.18)
Solving the system (4.16), (4.17), we obtain

B B
_ S$1B(e,—x—1) =85 B*(c, —x)

A3 ’
S ﬁ*( ) —S1 A 1)
(4.20) 5y = 2L G T T oL T T
4
In all the above cases, evidently,
(4.21) k= 5
A0, —x)

RemARrk 4.1: On the one hand,
2h(x1,x2) = O(F), as r — oo for 1 > 0.

Hence, for x > 0 the thickness of the prismatic shell-like body tends to infinity as » — oc.
On the other hand, as we see from (4.2),

0
gy—O(l), Z,—O<l>, as 7 — oo.
r r

Therefore, for sufficiently large » the zero moments of stresses are arbitrarily small, and
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actually, we can assume that in the non-thin part of the body under consideration we
have not stressed (strained) state. Evidently, to this end g should be chosen duely.

Remark 4.2: Let k = 0 (i.e., the prismatic shell-like body under consideration be-
comes a plate of the constant thickness), 1 = 0, 5, # 0,53 = 0, and the angle be equal to
7 (i.e., f = 0). Then the solution (4.2) with (4.3), (4.19), (4.20) coincides with the well-
known solution of the classical Flamant problem [1]. The same expressions give the well-
known solution for 0 < f# < 72_I when either §71 =0, 5, #0, 5 =0, or §; #0, 5, =0,
S35 =0 (see, e.g., [6], pp. 107, 108, and references therein or [7], pp. 516-518).

Let us, now, establish explicit expressions for the displacement vector components v,,
vy, v3. To this end we need again to consider the cases

1 1 1
K>— Kk=-, and — >k > 0,
v v v

separately. Also the case k = 0 should be considered separately but it is classical and well-
known one (see, e.g., [7], p. 518).

1
1l.xk>-.
D)

According to (3.8), (3.10), (4.2), (4.3), (4.1) after integration, we obtain

-1

vy =—=—1 " + 0617 — 1y") + 21 (y)

(4.22) ok bol
2 —
= e+ e+ Buly),
0
where
o —1 4 N
@1(!,0) = - Wbo(yle V4 ore W)V() + gl(w);
(1+o)o ., —ay a — a7 K
vy = = =g e = die = (e — e
1 — o2
(aK/J JE) [y — 01e™ — (y1e™® — 61" 0) ™"
0
([a-o
s )
(4.23) _ J {W 75 (e + S1e7Y) + g1(vf)} dy + ()
0
Yo
v
1+0)(1—0—
= (1+ a);igEba o) (y e — o1 )r " — J D1 (w)dy + P(r),
0
Yo

where

_ U+l —-0—xa) W o
D,(r) := b (¢ 01670 + g (r).
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Since %.,, =0, from (3.6) we conclude
0

(4.24) ey =0,
i. e, by virtue of (3.3),
dv v,
2 ot r—L—p, =
(4.25) ay r EP vy, =0
Substituting (4.22), (4.23) in (4.25) and assuming @, € C!, a = 1,2, we get
1t P (e — 611 — 0)d® + k(1 — ko — 6) + 1 — Ko — 0]
KﬂEb()
(4.26) A

+¢Mﬁ+]@@ﬁw+myﬁ—@m:a
Yo
But, in view of (4.4),

11— +10+x)1 -Ko—0)
:(1-0)(1+K>(K1 d —1) + 14100 —Ko—06)=0.

(4.27)

Hence, from (4.26), (4.27) we arrive at
7]

qw+J@ww:ﬂ@m+@w

Yo

Whence,
v

(4.28) @w+j@mwz—q
Yo

(4.29) r®,(r) — &5 (r) = C;

where C; = const.
Let @, € C?, then from (4.28) we have

¢/1/(l//) + @1(11/) =0
The general solution of the last equation has the following form
(4.30) @1(w) = Cycosy + G siny,  Cp,Cs = const.

Evidently, (4.30) will be the general solution of the integro-differential equation (4.28) if
the constants C;,7 = 1,2,3 and y, are such that
(4.31) Cs cosy, — Cysiny + C; = 0.
The general solution of equation (4.29) has the following form
(4.32) D,(r) = Cyr — C1, C4 = const.
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But the obtained expressions for @;(w) and @, (w) correspond to the rigid motion.
Indeed, substituting

v, = Cycosy + Cs siny,
7
vy = — | (Cocosy + Cs siny)dy + Cyr — C;
v y + s siny)dy :

Yo

under the condition (4.31), in (3.2), (3.3), we obtain

x5 .
=0, ¢ =0, e :—72(—Czslnw0+C3 cosy, +C1) =0

Thus, assuming C; =0, 7 = 1,2, 3,4, up to the rigid motion we have
o’ -1
_ W —ayy,—K
v, “WEho (y,” + d1e=™)r
(4.33)
N 1+o0)1 —KO'—O')( S
v xaEh, n

— 01" ™) ",

For the zero moments of the deformation tensor components, substituting (4.33) in
(3.2), (3.3) and taking into account (4.1), we get

a2

0 sin
e = (e + 01 ) —— y/

0 (1+o0)o , _ayy SIN® 1//
& =% (e + 016 ¥)—— .
&ny = 0.

1
2.k =—.
D)

According to (3.8), (3.10), (4.2), (4.3), similarly to the first case, we obtain

o1
v, = “Eho (y2 + S2W)r ™ + Dy (),
(4.34) v
W:—J@ww+@m,
Yo

where @ () and @,(r) are arbitrary functions of their arguments. Let @; € C?> and
@, € C'. Substituting (4.34) in (4.25), we have

4

a’ ,

w%@ﬂ+¢m+@wwj@mwf@m:o
Yo



Whence,
%
(439) o)+ | @ity = ~C,
Yo
(4.36) r®@y(r) — Dy(r) = Cy + jézrﬂ(.
KE;)()

Integro-differential equation (4.35) we have already solved (see (4.30), (4.31)). The
general solution of (4.36) is
1-¢?

¢2(7’) = C4}" — C1 77}(0. + K)E/yo 527’7 .

Since under the condition (4.31) the expressions
v, = Cycosy + Cs siny,
v
vy = J (Cycosy + Cssiny)dy + Cyr — C

Yo

correspond to the rigid motion. Thus, up to the rigid motion we get

_ o®—1

i KE/?Q
a? -1

vy =—

V' k(e + 1)Ehy

Substituting (4.37) in (3.2), (3.3), we obtain

v (72 + 027",
(4.37)

52 VﬁK.

0o 1—02 sin”
&= T(Vz + o) Y

;/' ?
0 1+o0)o sin” w

& =% (y, + dow) P

0
eny = 0.

Remark 4.3: If §; = 85 = 0, 5, # 0, by virtue of (4.14), J, = 0 and from (4.37) there
follows that
v, =0, v, #0.

The last means that the points of the body under consideration displace only in the radial
direction.
1
3.->K>0.
D)

Analogously to the previous cases, taking into account that (see (4.4))
(14+x)1 —xo—0)—(1—-0) =0.



up the rigid motion we have

702—1

0 = g Lrscos (ey) + ds sinley)lr ™,
(4.38)
1+ 0)(1 —ro —
o= a);(cch: 7= 1y, sin(ey) — dscos ().

Substituting (4.38) in (3.2), (3.3), we obtain

1-o2 . in"
2, = ———[y; cos (cw) + J3 sin (cy)] S Vla
E 7
1 K
b=~ cos (o) + 0 sin (e Y
&y = 0.

In all the above cases (x > 0), by virtue of (4.2), after integration, from (3.4), (3.6) up to
the rigid transfer we get

kS
(4.39) vy =
Khg 1€
Substituting (4.39) in (3.4), we obtain
0 _o &= kS; sin"y
&3 =V, 63 = Z,U ’ .

RemARK 4.4: In the particular case of a half-plane (i.e., when f = 0), the solution of the
above problem of the concentrated force is obtained in [5] (see pp. 121-129) from the
solution of the problem, when the cusped prismatic shell-like body with the thickness
(4.1) is arbitrarily loaded along the cusped edge x, = 0. The solution of the last problem
is constructed in the integral form, preliminary solving the corresponding boundary value
problem in a half-plane for the equation of the stress function. The order of this fourth
order equation degenerates into the second order by x, = 0.
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