Structural Mechanics



Review on Chapter 11

1. To number the joints and elements; establish coordinate systems (JgS MiENALER)

2. To determine the element stiffness matrix [£] in local coordinate system GRS
ARTRE TN HIER TN RERE (1)

3. To determine the element stiffness matrix [k]€ in global coordinate system (KHZEE
N ER TN HIER TN E RERE (K]S

4.To assemble the global stiffness matrix [K] according to element orientation vector

GRBFTEMRIERBENNIEREE KD
5. To determine the equivalent nodal loads (KSR 55 %E)

6. To find the nodal displacements {A} by solving the equation [K]{A}={F} (R
[K{A}={F}, KHER{(FB{A})

7. To determine the member-end forces according the equation {F}° =[k°{A}* +{F,}*

BRI (FY =k {AY +{F, ¢ XKEFZTHTimATD




Chaper 12 Structural Dynamics (45 #4511 7755

12.1 Dynamic characteristics (1 /7451%) and Dynamic DOF (3175 &5 t1 %) of a structure

Structural dynamics: to analyze the dynamic response ( (873 5 ) of a structure

under dynamic loading () /117 #%). g | ..ll
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What loads can cause dynamics? H }I@
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Earthquake Wind

Explosion Moving vehicles




Humen Bridge Vortex-Induced Vibration

Gk a))




12.1 Dynamic characteristics () 7755714 and
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Definition and types of dynamic loads

Loading: active forces (3

=% 77) acting on the structures

Three elements of loadings: magnitude, direction and positon
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Static loading: Any load of which its magnitue, direction and/or
position barely varies with time.

Dynamic loading: any load of which its magnitue, direction and
/or position varies with time.

Criteria to determine dynamic loadings (iiizh 715k e u):

1. Whether a remarkable acceleration (ni# ) is exerted on the structure

2. Whether the interial forces (1% 77) caused by the acceleration can be
neglected in comparison with the loadings.
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