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Response Characteristics of the Steel Moment Resisting Frame

According to the Stiffness Variation of Pontoon
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Abstract : To examine the interaction of the floating pontoon with a steel moment resisting frame, the static structural analysis is carried
out, in which the pressure load are calculated from the forgoing fluid dynamic analysis ,varying the period of wave from 3 to 15 second
and for 3 cases of depth of pontoon, 1.5, 2.0, 25m. As results, it has shown that RAO-pitch has the linear relationship with the increase
of moment of the frame and the curvature of pontoon is reversely proportional to the stiffness of pontoon. By synthesizing these resulits,
an estimation method is proposed, which predicts the moment of frame of the different depth of pontoon based on the analysis result of
an arbitrary depth of a floating pontoon. The estimation result shows considerably good agreement, compared with the analysis result.
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Table 2 Moment variation of G1, G2 according to the increasing stiffness of concrete pontoon

W o) SL SL SL+WL SL+WL SL+WL SL+WL SL+WL
(WL=5s) (7s) (9s) (11s) (13s) (15s)
N GI1(kN-'m) 223.0 2344 240.8 2471 262.1 265.2 2634
1§xl G2(kN-m) 235.6 202.5 269.1 285.8 313.0 3185 315.1
H S E(x107° rad/m) =275 -4.50 -4.68 -7.06 -7.53 -7.20
N G1(kN-m) 222.6 229.6 2336 2376 246.8 248.7 2476
;:,(:Zj]n G2(kN-m) 2356 246.0 2564 266.7 283.5 286.9 2849
AN =5 (x107° rad/m) -1.75 =2.75 -2.90 -4.39 -4.68 -4.47
N GI1(kN-m) 223.0 2271 231.0 233.0 239.2 240.5 239.7
;;xl G2(kN-m) 235.2 241.7 249.2 206.7 268.1 270.3 2689
H 3 E(x107° rad/m) -1.00 -1.50 -1.98 -2.96 -3.16 -3.01
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Table 3 Moment variation of C1, C2 according to the increasing stiffness of concrete pontoon
c u SL+WL SL+WL SL+WL SL+WL SL+WL SL+WL
71 HA SL
(5s) (7s) 9s) (11s) (13s) (15s)
3} C1(kKN-m) 4.2 21.1 331 452 69.2 74.1 71.6
15 m C2(kN-m) 69.9 86.8 105.1 123.4 151.8 1575 1539
3} C1(kN-m) 4.2 15.0 23.0 30.4 457 48.8 47.0
20 m C2(kN-m) 69.9 80.7 92.0 103.8 121.7 125.4 123.2
A C1(kN-m) 40 11.1 17.0 22.8 33.31 3.4 34.1
25 m C2(kN-m) 70.0 76.8 8.4 938 106.1 108.6 107.0
Table 4 Axial Force variation of Cl, C2 according to the increasing stiffness of concrete pontoon
= SL+WL SL+WL SL+WL SL+WL SL+WL SL+WL
715 FA SL
(5s) (7s) 9s) (11s) (13s) (15s)
A C1(kN) 1983 1987 1981 1997 2004 2006 2005
15 m C2(kN) 1427 1420 1435 1398 1383 1380 1382
A C1(kN) 1982 1985 1980 1990 1994 1995 1995
2.0 m C2(kN) 1428 1423 1431 1409 1400 1398 1400
i C1(kN) 1981 1981 1981 1981 1981 1981 1981
25 m C2(kN) 1426 1424 1428 1414 1408 1407 1407
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Table 6 Comparison of prediction with analysis for D=1.5m

F71d ZF §A BHE S G353

Tsec 9sec 11sec 13sec
G1(kN-m) 237.1 244.9 256.4 263.1
G2(kN-m) 263.4 278.8 301.4 314.6
C1(kN-m) 28.4 41.7 61.4 72.8
C2(kN-m) 100.0 116.6 141.1 155.3

A g div] dSgke] eas

G1(kN-m) 1.5% 0.9% 3.3% 0.1%
G2(kN-m) 2.1% 2.5% 5.4% 0.2%
C1(kN-m) 14.1% 7.7% 17.2% 1.7%
C2(kN-m) 4.9% 5.5% 10.4% 0.9%

Table 7 Comparison of prediction with analysis for D=2.5m

F71E 4 BA RAE S oS5k
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G1(kN-m) 228.1 231.2 235.7 238.4
G2(kN-m) 246.5 252.6 261.5 266.7

C1(kN'm) 13.7 189 26.7 31.2

C2(kN*m) 81.7 88.3 97.9 103.5
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G1(kN-m) 1.2% 0.8% 2.0% 0.6%

G2(kN-m) 1.1% 1.6% 3.3% 0.8%

C1(kN'm) 19.4% 16.9% 24.6% 8.6%

C2(kN-m) 4.3% 5.9% 9.9% 3.3%
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