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ABSTRACT

The paper describes the vibration and the stability of nonuniform tapered beams resting on
two-layered elastic foundations. The two-layered elastic foundations are constructed by distributed
Winkler springs and shearing layers as often used in soil models. Governing equations are derived
from energy expressions using Hamilton’s Principle. The associated eigenvalue problems are solved
to -obtain the free vibration frequencies or the buckling loads. Numerical results for the vibration
and the stability of beams under an axial force are presented and compared with other available
solutions. Finally, vibration frequencies and critical forces are investigated for various thickness

ratios, shear foundation parameters, Winkler foundation parameters, and boundary conditions of

tapered beams.
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Table 1 Comparison present results with other avail-
' able results for the lowest three natural

'frequencies

-} “Parameter
K./x' =00 9.87 9.87 9.870
K/ =00 39.48 39.49 39.478
Both Q/x* =00 88.83 88.94 88.826
hinged | o w06 | 987 9.87 9.870
KJ/2*=00 | 37.19 37.20 37.191
Q=06 | 8615 86.27 86.154
K. /7' =00 15.42 15.42 15.418
KJ/7 =00 49.96 49.99 49.964
Hinged Q7 =00 | 104.25 104.43 104.25
clamped | . 4-06 | - 15.09 15.087
K/n* =00 - 47.99 47.966
QIx* =06 - 102.02 101.83
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Table 2 First three lowest natural frequencies £2;

for the change of thickness ratios and
boundary conditions

Boundary
conditions
Parameters

K./ =00 }4.92008 | 4.29249 | 9.80023 | 11.8438
K/x* =00 {21.3476| 15,7427 | 28.2448 | 32.4854

Q/7* =00 |47.4973 | 36.8860 | 56.8925 | 63.5439
K,/ =01 |4.56736| 148962 | 8.85865 | 11.4003
02| KJ/x* =00 |19.1460 10.1192 | 26.0222 | 30.9475
Q/7* =0.1 [44.1460] 31.5974 | 54.3081 | 61,5875

K,/ =00 [4.92008 | 4.29249 | 9.80023 | 11.8438
KJx® =01 |21.3476| 15.7427 | 28.2448 | 32.4854
Q/x* =0.1 |47.4973| 36.8860 | 56.8925 | 63.5439

K./t =00 |12.1717 | 3.36692 | 18.0253 | 27.7040
KJ/7 =00 |48.9602] 25.2728 | 60.8964 76.3358

Q/7 =0.0 110063} 74.4994 | 128.078 | 149.623
K./ =01 [12.1689 3.90482 | 18.0026 | 27.6666

KJ/7 =00 |48.7109| 24.9827 | 60.6895 | 76.1421
Q/7* =0.1 [109,767 | 74.1812 | 127.820 | 149.380

K.zt =00 {121717 3.36692 | 18.0253 | 27.7040
K/2* =01 |48.9602| 25.2728 | 60.8964 | 76.3358
Q/7* =01 |110.063 | 74.4994 | 128.078 | 149.623
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