






























  

Table 2 : Comparison of evaluation criteria using linear and polynomial
              controllers for the Active Tendon System.

 

Quantities Linear Cubic

Five-Sensor Case,   

 

(1) (2) (3)

 

J

 

1

 

0.1562 0.1795

 

J

 

2

 

0.3347 0.3850

 

J

 

3

 

0.0314 0.0270

 

J

 

4

 

0.0333 0.0289

 

J

 

5

 

0.0092 0.0105

 (volts) 0.5845 0.5034
 (kN) 2.6533 3.0466
 (cm) 0.0735 0.0632

El Centro Hachinohe El Centro Hachinohe

 

J

 

6

 

0.2380 0.3155 0.2251 0.3319

 

J

 

7

 

0.4869 0.8469 0.5119 0.8900

 

J

 

8

 

0.0464 0.0672 0.0547 0.0749

 

J

 

9

 

0.0584 0.0656 0.0757 0.0674

 

J

 

10

 

0.0360 0.0291 0.0373 0.0312

 (volts) 2.4287 2.0118 2.8633 2.2339
 (kN) 10.40810 8.4164 10.77720 9.0228
 (cm) 0.2994 0.2540 0.3526 0.2830

 

Three-Sensor Case,   

 

(4) (5) (6)

 

J

 

1

 

0.1831 0.2136

 

J

 

2

 

0.3920 0.4573

 

J

 

3

 

0.0268 0.0227

 

J

 

4

 

0.0283 0.0242

 

J

 

5

 

0.0106 0.0124

 (volts) 0.4961 0.4215
 (kN) 3.0712 3.5969
 (cm) 0.0627 0.0532

El Centro Hachinohe El Centro Hachinohe

 

J

 

6

 

0.2841 0.3335 0.2596 0.3549

 

J

 

7

 

0.5461 0.8716 0.5286 0.9123

 

J

 

8

 

0.0398 0.0472 0.0506 0.0490

 

J

 

9

 

0.0472 0.0503 0.0658 0.0498

 

J

 

10

 

0.0409 0.0296 0.0412 0.0320

 (volts) 2.0377 1.4157 2.5792 1.4641
 (kN) 11.82200 8.5672 11.90650 9.2366
 (cm) 0.2568 0.1785 0.3264 0.1851

 

One-Sensor Case,   

 

(7) (8) (9)

 

J

 

1

 

0.1374 0.1916

 

J

 

2

 

0.2938 0.4111

 

J

 

3

 

0.0380 0.0268

 

J

 

4

 

0.0397 0.0285

 

J

 

5

 

0.0081 0.0112

 (volts) 0.7049 0.4990
 (kN) 2.3276 3.2449
 (cm) 0.0888 0.0627

El Centro Hachinohe El Centro Hachinohe

 

J

 

6

 

0.2137 0.3090 0.2349 0.3528

 

J

 

7

 

0.4879 0.8228 0.5022 0.8941

 

J

 

8

 

0.0570 0.0806 0.0585 0.0709

 

J

 

9

 

0.0657 0.0855 0.0741 0.0766

 

J

 

10

 

0.0343 0.0277 0.0397 0.0320

 (volts) 2.9243 2.4210 2.9289 2.1366
 (kN) 9.9068 8.0070 11.4668 9.2540
 (cm) 0.3675 0.3047 0.3771 0.2681

yr xp ẋ̇a1 ẋ̇a2 ẋ̇a3 f, , , ,[ ] ′=

σu
σ f
σxp

max u
max f
max xp

yr ẋ̇a1 ẋ̇a2 ẋ̇a3, ,[ ] ′=

σu
σ f
σxp

max u
max f
max xp

yr ẋ̇a3[ ]=

σu
σ f
σxp

max u
max f
max xp
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