3-424

Timoshenko

2)

FEM

2.1
) , FEM

1.20mm
2.2

72.00mm,

oboboe20b0b00obOobO@Dbasben)

Wl MX!

e*ﬂx
W=-""35
25°D

(ﬁMO(cosﬁ’x—sinﬁ’><)+roos/3x),I"’E‘T?[POJr P.—R X]Jr

Qo

Ox

aN,
Eh

H

M, =%[5MO(COSﬁX+SinﬁX)+QoSmﬁX]

ﬂ=4

Eh
4a?D

) D ] MO! QO! NO ’

FEM

1 ’ a.
» Po:

, Vi , Ny , 2

),

| Divide buried pipe into sidewall and bottom plate
I

Caculate deflection of sidewall w

Calculate deflection of

Cdlculate wy(Qo, Mo) Which is de-
’ flection of sidewall by horizontal
earth pressure and shear force Q, and
bending moment M, at a point of
lower edge.

Calculate w(Ng) which is deflection
of sidewall by axia force at a point of
lower edge.

bottom plate u

Cdculate u whichis
deflection of bottom
plate by vertica earth
pressure and Bending
Moment M, and Axial
force Qq at a point of
externa side.

T

[w=wy(Qu, My +wig)
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Simultaneous equations by boundary condition

dw
Wy—o tUrra = 0, & +
x=0

9&] _0
dr r=a

| calculate Ny, Q, and M, |
|

| Calculate cross-sectional forcesin sidewall and bottom plate |

| Calculate stresses in sidewall and bottom plate |

, Fig.1 Calculation flow chart of Improved Shell-Plate Theory
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Fig.2 Conceptual diagram of Improved shell-plate theory
and Analytical model of FEM
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Fig.3 Experimental model of centrifugal model test
Tablel Characteristic values of materials

Buried Pipe | ToyouraSand
Elastic Modulus E(N/mm?) 70000 40
Poisson’s Ratio v 0.33 0.3
Unit Weight y(N/mm) 2.6589x10 ° | 1.5729x10 °
Shear Resistance Angle @ (° ) 39.5
2.4 FEM
2 FEM
o=@ /2 1.0N/(mm
rad), 1.0x105N/(mm rad)
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Fig.4 Results of axial rim stressin sidewall
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