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Designing explosion of gas pipelines, gun tubes, pulse detonation engine tubes, etc are all related to the
problem of cylindrical shell subjected to dynamic internal loads. In this paper, dynamic response of the
thick cylindrical shell subjected to dynamic internal load with considering the high order shear
deformation theory (HODT) is investigated and compared with the first order shear deformation theory
of Mirsky- Hermann (FSDT). The effects of transverse shear deformation and rotatory inertia were
included in the governing equations of the dynamic system. First, the equations of motion have been
derived by using Hamilton’s principle then by changing variables the obtained partial differential
equations have been converted to ordinary differential equations. With this method, the problem can be
solved for various mechanical moving pressure loads without considering the effect of boundary
conditions with long length assumption. The results of the present analytical method have been verified
by comparing with finite element results, using software. The comparison of the results with the finite
element method shows that the high order theory and first order Mirsky-Hermann theory can predict the
dynamic response of the thick cylindrical shell and the high order theory in areas away from the middle
layer is more successful.
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2 Trapezoidal shape of shell’s cross-section
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Fig.1 Cylindrical shell (Axial symmetry)
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VZIO - (ZG + H)Hl
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Leyy; = 0,(61,.,3), (i, 1, ...,3)

; #Hl(V211 - (26 + #)Hz) i}
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» » 3uC,(=V2I, + (26 + pw)H,)H
—GC1H3+2;1C1H3,L627 __ uCy( 1+ ( li) 2)H3

-Vl + (26 + ;l)H1

uCyHy pH;
T'LG“Z_T-}_GHZ MHZ

R#H1(V L — (26 + #)HZ)

A

_GC2H4 + 3HC2H4 +

L, = ZGC3H3 HC3Hs
RVZ, ~ R(26 + WH,

RuH,y (V2L — (26 + w)CH. CaH ;

LRut V7, = QG HWCHy) | KCHs e g

1 H636

RV2I, — R(2G + w)H,
’ MWAWL—QG+MQm)

—uCyHy + +Le,,
RVZIO —R(2G + u)Hl
uH
= T3 — 2GH,

pHy (V2L + (26 + w)Hs)
+ - ~ L643
RV2Iy — R(2G + p)H,

—26¢, H3 + uC, H3
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—(2G6 + ,u)CoHl,—%,L&w =R
(26 + 1)CyH, .
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R R
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R R2 ( WC1H, i R
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526

V21, — (2G + 1)H,
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542 T A
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(26 + )G, Hs " uCyH,
Ly, = ==z~ 3QG +1)C,Hs ——
3Rﬂ2C2H1H3

- ~—,Ly,, = —2GH,,L,;,, = —4GC3H;
RVZIO —R(2G + w)H,
(26 + WH;  2uH,
R? R
{?HyHy 2u*H, H,

R(RV2Iy — R(2G + p)H,) RV2l, — R(2G + u)H,

L746 = _6GC4H4,L751 = -

L _ _HCoHy (26 +mCoH, 12 CoHaHy
7ss R R2 - - A
RV2ly — R(2G + wH,
2Ru%C,H.H, 2uCyHs

~2(26 + )CoHy — —— ,
RV2ly — R(2G + w)H,

(26 + p)C1Hs W?CiH;

R? -

L755 == _ A
R(RVZIO —R(2G + p)H,)

4u2CyHsH, 4Rp%C, H2 2uCyH,

RV2Iy — R(2G + w)Hy  RVZ?ly — R(2G + i)H;
3uCHs (26 + 1)CyH,

—4(2G + p)CiHs, Ly, = —

A R A /\Rz A
3HZCZH3H3 6RﬂZCZH2H3 ZMCZHS
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L746 = _9GC4H5, L771 = - -
RV2I, — R(2G + u)Hl
(2G + wH, 3Ru*C,H,Hsy 3uC,H,
Tz = -

RV?I, — R(2G + w)H,
2G + )C,H . (2G + w)C,H
_M —3(26 + w)C,Hs, Ly, = _MT T e

R? R?
2uC,Hs 3u’Cy(H3 + 2RH,)H
_ Rl 5 71( 3 2) 3—6(26+u)CH4
RV2Iy — R(2G + p)H,
3uC,; H 26+ wC,H, 9RU2C,H?
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RV2Iy — R(2G + w)H,

~9(26 + p)C,Hs —
Lg, ,,; =0,(1,..4,0,1,...,3)
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La,, = {O‘les 11'L815 = _{ZrLBU = _{3,L322 = —{2

L824 = _{3'L826 {4‘ L831 = _{1’L833 = _{2'L835 =-I

3uCyHg
R

L837 = _{4’1’842 = _{3‘1’844 = _{4' L84a = _{5’L851 =-I

Ly, =—1I3Lg,, = _{41L857 = _{SrLSZZ = _{4’L864 =—I

Ls66 = _Ia'Lsn = _13:L873 =1, L875 = _151L877 ==
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