Advanced Structural Design Final Assignment 7528
2008/08/12 Fujino JEEEF

| am extremely sorry for posting the final assignment with a large delay.

Choose one problem from the two, Problem 1 and Problem 2 and through
a parametrical study, discuss the results from a viewpoint of structural
design under dynamic forces.
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Try to use MATLAB to calculate the seismic response.

(Those who do not have MATLAB nearby can borrow a CD with MATLAB.from Mr. Dinh.
Please come to pick it up. You have to return it when finished. If you do not return it, you
will not get a grade MATLABMZILIZAELVAIE, Dinh SADEZATCDEEY TS, &
ETRT L RSBVDEFMEIEOETFEEA. )

Length few pages to several pages including figures
MBITHMBBEICFLEDEL

Ground motions are provided in bridge lab. homepage
MEIBEFADHPH DS

Consult Mr Dinh  dinh@bridge.t.u-tokyo.ac.jp if you have any question.

Problem 1

a) Base-isolation, using laminated rubber bearings for example, is a very
effective way to protect structures against strong earthquakes Consider one-
floor building (shown as Figure 1) excited by the ground motion in the
earthquake as shown, and use a 2DOF model for the calculation. Describe the
effectiveness of the base-isolation of structures (shown as Figure 1). The
damping coefficient ¢ can be varied.
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K= 120[tonf/ cm]
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Figure 1. Original structure
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Figure 2. Base-isolated structure

This 2DOF model can be shown as Figure 3. And use the model shown as
Figure 4 to develop the numerical model.
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Figure 3. 2DOF model
M= 300[tonf]

K= 120[tonf/ cm]

Figure 4. Numerical model



Problem2
1) Consider a seismic response of a SDOF with perfect elasto-plastic hysteresis

property.
mX + cX + Q(x) = —mZ

X+ 28wy X + &é)/m =—

F, is the yielding force. Determine F, such that the max. acceleration of the
given ground motion Z(t) (El centro) is 100 gal. Change the level of ground
motion and discuss how the seismic response changes. £=0.02,
T,=2n/w, =0.5sec.
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2) Discuss the accuracy of the rule
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Under various combination of yield level and ground motion. Assume damping
ratio £=0.02(2%)
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Deadline of the assignment is the Aug. 28 (Thu), 2008.
Submit it by email (Fujino office No.1 Eng Bldg 2F, Bridge & Structure Lab)
E-mail: bridge.report@bridge.t.u-tokyo.ac.jp
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Note: You can submit the assignment report by Sept. 5 (Fri) if the grade can be
delayed.



