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16 7940.7 126989.9 0.53 1.52 0.081 644.0 0.405 3219.9 4.4
15 7941.2 134931.1 0.56 1.48 0.079 624.9 0.393 3124.4 4.4
14 7941.6 142872.7 0.59 1.43 0.076 606.7 0.382 3033.3 4.4
13 7997.4 150870.1 0.62 1.39 0.074 593.2 0.371 2966.1 4.4
12 8065.4 158935.5 0.66 1.35 0.072 581.0 0.360 2904.8 4.5
11 8066.0 167001.5 0.69 1.31 0.070 564.3 0.350 2821.6 4.5
10 8066.7 175068.2 0.72 1.27 0.068 548.2 0.340 2741.2 4.5
9 8120.7 183188.9 0.76 1.24 0.066 536.1 0.330 2680.4 4.5
8 8266.7 191455.6 0.79 1.20 0.064 529.8 0.320 2648.8 4.6
7 8267.7 199723.4 0.83 1.17 0.062 514.3 0.311 2571.5 4.6
6 8268.9 207992.2 0.86 1.13 0.060 499.2 0.302 2496.0 4.6
5 8321.9 216314.1 0.90 1.10 0.059 487.4 0.293 2437.0 4.6
4 8391.5 224705.6 0.93 1.06 0.057 476.6 0.284 2382.8 4.7
3 8394.4 233100.0 0.97 1.03 0.055 462.1 0.275 2310.4 4.7
2 8399.4 241499.4 1.00 1.00 0.053 448.0 0.267 2239.8 4.7
1 13222.5 254721.9 7.3

C 0=1.0,R t=0.27,Z=1.0
W i/A

(kN /m 2)(kN ) (kN )
i A i

C 0=0.2,R t=0.27,Z=1.0



3
3.1
3.1.1

SEIN RC

3.1.1

31 477.6 1118.5 353.5 2108.1 4.7 9113.5 13175.9
30 955.1 1128.8 353.5 2108.1 9.5 2770.3 7325.3
29 991.9 1128.8 353.5 2108.1 9.8 2770.3 7362.4
28 1028.8 1140.7 353.5 2108.1 10.1 2770.2 7411.4
27 1028.8 1140.7 353.5 2108.1 10.4 2770.2 7411.7
26 1028.8 1140.7 353.5 2108.1 10.7 2770.2 7412.0
25 1088.8 1140.7 353.5 2108.1 11.0 2770.3 7472.4
24 1148.9 1202.0 353.5 2108.1 11.4 2770.1 7594.0
23 1148.9 1202.0 353.5 2108.1 11.7 2770.2 7594.4
22 1148.9 1202.0 353.5 2108.1 12.1 2770.1 7594.7
21 1216.6 1202.0 353.5 2108.1 12.4 2770.2 7662.8
20 1284.3 1214.2 353.5 2108.1 12.8 2770.3 7743.2
19 1284.3 1214.2 353.5 2108.1 13.1 2770.3 7743.5
18 1284.3 1214.2 353.5 2108.1 13.5 2770.3 7743.9
17 1341.4 1214.2 353.5 2108.1 13.9 2770.3 7801.4
16 1398.4 1296.1 353.5 2108.1 14.4 2770.2 7940.7
15 1398.4 1296.1 353.5 2108.1 14.8 2770.3 7941.2
14 1398.4 1296.1 353.5 2108.1 15.3 2770.2 7941.6
13 1453.6 1296.1 353.5 2108.1 15.8 2770.3 7997.4
12 1508.8 1308.3 353.5 2108.1 16.4 2770.3 8065.4
11 1508.8 1308.3 353.5 2108.1 17.0 2770.3 8066.0
10 1508.8 1308.3 353.5 2108.1 17.7 2770.3 8066.7
9 1562.2 1308.3 353.5 2108.1 18.4 2770.2 8120.7
8 1615.6 1400.0 353.5 2108.1 19.2 2770.3 8266.7
7 1615.6 1400.0 353.5 2108.1 20.2 2770.3 8267.7
6 1615.6 1400.0 353.5 2108.1 21.4 2770.3 8268.9
5 1667.2 1400.0 353.5 2108.1 22.8 2770.3 8321.9
4 1718.7 1416.1 353.5 2108.1 24.8 2770.3 8391.5
3 1718.7 1416.1 353.5 2108.1 27.6 2770.4 8394.4
2 1718.7 1416.1 353.5 2108.1 32.7 2770.3 8399.4
1 1246.1 1416.1 353.5 2108.1 18.0 8080.7 13222.5

(kN )(kN )(kN ) (kN ) (kN ) (kN )
(kN )



3.1.2

3.1.2

30 2515.0 2515.0 159.9 232.5
29 3326.6 3326.6 479.6 697.5
28 4050.9 4050.9 799.3 1162.5
27 4717.2 4717.2 1119.0 1627.6
26 5335.2 5335.2 1438.7 2092.6
25 5913.2 5913.2 1758.4 2557.6
24 6461.0 6461.0 2078.1 3022.6
23 6985.7 6985.7 2397.8 3487.6
22 7480.9 7480.9 2717.5 3952.7
21 7948.8 7948.8 3037.2 4417.7
20 8394.8 8394.8 3356.9 4882.7
19 8820.3 8820.3 3676.6 5347.7
18 9221.6 9221.6 3996.3 5812.7
17 9599.5 9599.5 4316.0 6277.8
16 9957.4 9957.4 4635.7 6742.8
15 10298.6 10298.6 4955.4 7207.8
14 10617.4 10617.4 5275.1 7672.8
13 10914.1 10914.1 5594.8 8137.8
12 11190.9 11190.9 5914.5 8602.9
11 11448.2 11448.2 6234.2 9067.9
10 11683.9 11683.9 6553.9 9532.9
9 11898.3 11898.3 6873.6 9997.9
8 12092.8 12092.8 7193.3 10462.9
7 12269.1 12269.1 7513.0 10928.0
6 12423.7 12423.7 7832.7 11393.0
5 12556.9 12556.9 8152.4 11858.0
4 12669.4 12669.4 8472.1 12323.0
3 12761.1 12761.1 8791.8 12788.0
2 12831.3 12831.3 9111.5 13253.1
1 12880.0 12880.0 9431.3 13718.3



























4
4.1
4.1.1

4.1.1

Z30 700*700*36*126 700*700*36*126 700*700*36*126 650*650*36*126 SN490C
Z29 700*700*36*126 700*700*36*126 700*700*36*126 650*650*36*126 SN490C
Z28 700*700*40*140 700*700*40*140 700*700*40*140 650*650*38*133 SN490C
Z27 700*700*40*140 700*700*40*140 700*700*40*140 650*650*38*133 SN490C
Z26 700*700*40*140 700*700*40*140 700*700*40*140 650*650*38*133 SN490C
Z25 700*700*40*140 700*700*40*140 700*700*40*140 650*650*38*133 SN490C
Z24 700*700*45*90 700*700*45*90 700*700*45*90 650*650*40*140 SN490C
Z23 700*700*45*90 700*700*45*90 700*700*45*90 650*650*40*140 SN490C
Z22 700*700*45*90 700*700*45*90 700*700*45*90 650*650*40*140 SN490C
Z21 700*700*45*90 700*700*45*90 700*700*45*90 650*650*40*140 SN490C
Z20 700*700*50*100 700*700*50*100 700*700*50*100 650*650*45*90 SN490C
Z19 700*700*50*100 700*700*50*100 700*700*50*100 650*650*45*90 SN490C
Z18 700*700*50*100 700*700*50*100 700*700*50*100 650*650*45*90 SN490C
Z17 700*700*50*100 700*700*50*100 700*700*50*100 650*650*45*90 SN490C
Z16 700*700*55*110 700*700*55*110 700*700*55*110 650*650*50*100 SN490C
Z15 700*700*55*110 700*700*55*110 700*700*55*110 650*650*50*100 SN490C
Z14 700*700*55*110 700*700*55*110 700*700*55*110 650*650*50*100 SN490C
Z13 700*700*55*110 700*700*55*110 700*700*55*110 650*650*50*100 SN490C
Z12 700*700*60*120 700*700*60*120 700*700*60*120 650*650*55*110 SN490C
Z11 700*700*60*120 700*700*60*120 700*700*60*120 650*650*55*110 SN490C
Z10 700*700*60*120 700*700*60*120 700*700*60*120 650*650*55*110 SN490C
Z9 700*700*60*120 700*700*60*120 700*700*60*120 650*650*55*110 SN490C
Z8 700*700*65*130 700*700*65*130 700*700*65*130 650*650*60*120 SN490C
Z7 700*700*65*130 700*700*65*130 700*700*65*130 650*650*60*120 SN490C
Z6 700*700*65*130 700*700*65*130 700*700*65*130 650*650*60*120 SN490C
Z5 700*700*65*130 700*700*65*130 700*700*65*130 650*650*60*120 SN490C
Z4 700*700*70*140 700*700*70*140 700*700*70*140 650*650*65*130 SN490C
Z3 700*700*70*140 700*700*70*140 700*700*70*140 650*650*65*130 SN490C
Z2 700*700*70*140 700*700*70*140 700*700*70*140 650*650*65*130 SN490C
Z1 700*700*70*140 700*700*70*140 700*700*70*140 650*650*65*130 SN490C

C1 C2 C3 C4



4.1.2
4.1.2















4.1.3

4.1.3

3 0 145 2.7 12 1 21 7 .5 7 1 190.6 1 2 9 9 6 .2 0
2 9 149 8.5 12 1 25 7 .8 0 1 221.9 1 2 1 02 6 .3 6
2 8 154 5.1 12 1 29 8 .0 5 1 260.6 1 2 1 05 6 .5 7
2 7 159 2.7 12 1 33 8 .3 0 1 300.0 1 2 1 08 6 .7 7
2 6 164 1.0 12 1 37 8 .5 5 1 340.4 1 2 1 12 6 .9 8
2 5 169 0.0 12 1 41 8 .8 0 1 381.4 1 2 1 15 7 .1 9
2 4 174 0.3 12 1 45 9 .0 6 1 423.2 1 2 1 19 7 .4 1
2 3 179 2.0 12 1 49 9 .3 3 1 466.2 1 2 1 22 7 .6 4
2 2 184 4.2 12 1 54 9 .6 1 1 510.5 1 2 1 26 7 .8 7
2 1 189 7.7 12 1 58 9 .8 8 1 555.5 1 2 1 30 8 .1 0
2 0 195 3.1 16 1 22 7 .6 3 1 601.9 1 2 1 33 8 .3 4
1 9 201 0.5 16 1 26 7 .8 5 1 650.1 1 2 1 38 8 .5 9
1 8 206 9.8 16 1 29 8 .0 9 1 700.4 1 6 1 06 6 .6 4
1 7 213 1.3 16 1 33 8 .3 3 1 752.6 1 6 1 10 6 .8 5
1 6 219 5.8 16 1 37 8 .5 8 1 807.2 1 6 1 13 7 .0 6
1 5 226 3.9 16 1 41 8 .8 4 1 864.9 1 6 1 17 7 .2 8
1 4 233 4.8 19 1 23 7 .6 8 1 926.2 1 6 1 20 7 .5 2
1 3 240 9.9 19 1 27 7 .9 3 1 991.1 1 6 1 24 7 .7 8
1 2 249 0.6 19 1 31 8 .1 9 2 060.6 1 6 1 29 8 .0 5
1 1 257 8.2 19 1 36 8 .4 8 2 136.5 1 6 1 34 8 .3 5
1 0 267 3.0 19 1 41 8 .7 9 2 220.2 1 6 1 39 8 .6 7
9 2 77 7.3 19 1 46 9 .1 4 2 31 3.1 1 9 122 7 .61
8 2 89 4.7 19 1 52 9 .5 2 2 41 8.2 1 9 127 7 .95
7 3 02 9.2 22 1 38 8 .6 1 2 54 0.5 1 9 134 8 .36
6 3 18 4.6 22 1 45 9 .0 5 2 68 7.2 1 9 141 8 .84
5 3 37 0.8 22 1 53 9 .5 8 2 86 7.4 2 2 130 8 .15
4 3 60 4.8 22 1 64 1 0.2 4 3 10 2.2 2 2 141 8 .81
3 3 91 6.7 22 1 78 1 1.1 3 3 43 6.2 2 2 156 9 .76
2 4 36 8.3 25 1 75 1 0.9 2 3 98 2.5 2 5 159 9 .96
1 5 13 3.7 28 1 83 1 1.4 6 5 18 4.3 2 8 185 1 1.57

(m m ) B /t(m m 2 ) (m m ) (m m ) B /t (m m 2 ) (m m )



5
5.1 X

Q ud
(kN )

D S FES
Q un
(kN )

Q u
(kN )

Q u/Q un

30 12575.0 0.40 1.00 5030.0 6630.5 1.32
29 16632.8 0.40 1.00 6653.1 8770.0 1.32
28 20254.6 0.40 1.00 8101.8 10679.7 1.32
27 23586.2 0.30 1.00 7075.9 12436.4 1.76
26 26676.0 0.30 1.00 8002.8 14065.5 1.76
25 29566.1 0.30 1.00 8869.8 15589.4 1.76
24 32305.0 0.30 1.00 9691.5 17033.6 1.76
23 34928.3 0.25 1.00 8732.1 18416.7 2.11
22 37404.4 0.25 1.00 9351.1 19722.3 2.11
21 39743.9 0.25 1.00 9936.0 20955.9 2.11
20 41974.2 0.25 1.00 10493.5 22131.9 2.11
19 44101.7 0.25 1.00 11025.4 23253.7 2.11
18 46108.1 0.25 1.00 11527.0 24311.6 2.11
17 47997.6 0.25 1.00 11999.4 25307.9 2.11
16 49786.8 0.25 1.00 12446.7 26251.2 2.11
15 51493.2 0.25 1.00 12873.3 27151.0 2.11
14 53086.9 0.25 1.00 13271.7 27991.3 2.11
13 54570.3 0.25 1.00 13642.6 28773.4 2.11
12 55954.5 0.25 1.00 13988.6 29503.3 2.11
11 57241.1 0.25 1.00 14310.3 30181.7 2.11
10 58419.6 0.25 1.00 14604.9 30803.1 2.11
9 59491.5 0.25 1.00 14872.9 31368.3 2.11
8 60464.0 0.25 1.00 15116.0 31881.1 2.11
7 61345.5 0.25 1.00 15336.4 32345.8 2.11
6 62118.6 0.25 1.00 15529.7 32753.5 2.11
5 62784.4 0.25 1.00 15696.1 33104.6 2.11
4 63346.9 0.25 1.00 15836.7 33401.2 2.11
3 63805.7 0.25 1.00 15951.4 33643.0 2.11
2 64156.4 0.25 1.00 16039.1 33828.0 2.11
1 64399.8 0.25 1.00 16100.0 33956.3 2.11



5.1 Y

6

Q ud
(kN )

D S FES
Q un
(kN )

Q u
(kN )

Q u/Q un

30 12575.0 0.25 1.00 3143.8 6152.8 1.96
29 16632.8 0.25 1.00 4158.2 8138.2 1.96
28 20254.6 0.25 1.00 5063.6 9910.3 1.96
27 23586.2 0.25 1.00 5896.6 11540.5 1.96
26 26676.0 0.25 1.00 6669.0 13052.2 1.96
25 29566.1 0.25 1.00 7391.5 14466.3 1.96
24 32305.0 0.25 1.00 8076.2 15806.5 1.96
23 34928.3 0.25 1.00 8732.1 17090.0 1.96
22 37404.4 0.25 1.00 9351.1 18301.5 1.96
21 39743.9 0.25 1.00 9936.0 19446.2 1.96
20 41974.2 0.25 1.00 10493.5 20537.5 1.96
19 44101.7 0.25 1.00 11025.4 21578.5 1.96
18 46108.1 0.25 1.00 11527.0 22560.2 1.96
17 47997.6 0.25 1.00 11999.4 23484.7 1.96
16 49786.8 0.25 1.00 12446.7 24360.1 1.96
15 51493.2 0.25 1.00 12873.3 25195.1 1.96
14 53086.9 0.25 1.00 13271.7 25974.8 1.96
13 54570.3 0.25 1.00 13642.6 26700.6 1.96
12 55954.5 0.25 1.00 13988.6 27377.9 1.96
11 57241.1 0.25 1.00 14310.3 28007.4 1.96
10 58419.6 0.25 1.00 14604.9 28584.1 1.96
9 59491.5 0.25 1.00 14872.9 29108.5 1.96
8 60464.0 0.25 1.00 15116.0 29584.4 1.96
7 61345.5 0.25 1.00 15336.4 30015.7 1.96
6 62118.6 0.25 1.00 15529.7 30393.9 1.96
5 62784.4 0.25 1.00 15696.1 30719.7 1.96
4 63346.9 0.25 1.00 15836.7 30994.9 1.96
3 63805.7 0.25 1.00 15951.4 31219.4 1.96
2 64156.4 0.25 1.00 16039.1 31391.0 1.96
1 64399.8 0.25 1.00 16100.0 31510.1 1.96



(kN ) (kN )
C i

(kN )
P

(kN )

30 13175 13175 0.055 3.536 0.226 2982 2982 0.226 1.00

29 7325 20500 0.085 3.008 0.193 3947 965 0.132

28 7362 27862 0.115 2.697 0.173 4810 863 0.117

27 7411 35273 0.146 2.482 0.159 5604 794 0.107

26 7411 42684 0.177 2.321 0.149 6341 737 0.099

25 7412 50096 0.207 2.193 0.140 7031 690 0.093

24 7472 57568 0.238 2.086 0.133 7685 654 0.088

23 7594 65162 0.270 1.993 0.128 8312 627 0.083

22 7594 72756 0.301 1.912 0.122 8905 592 0.078

21 7594 80350 0.333 1.841 0.118 9465 560 0.074

20 7662 88012 0.364 1.775 0.114 9999 534 0.070

19 7743 95755 0.397 1.715 0.110 10510 510 0.066 34.2

18 7743 103498 0.429 1.659 0.106 10991 482 0.062 3.00

17 7743 111241 0.461 1.608 0.103 11445 454 0.059 0.32

16 7801 119042 0.493 1.559 0.100 11876 431 0.055 0.20

15 7940 126982 0.526 1.512 0.097 12287 411 0.052

14 7941 134923 0.559 1.467 0.094 12672 385 0.048

13 7941 142864 0.592 1.425 0.091 13030 359 0.045

12 7997 150861 0.625 1.384 0.089 13365 335 0.042

11 8065 158926 0.658 1.345 0.086 13678 312 0.039

10 8066 166992 0.692 1.307 0.084 13964 287 0.036

9 8066 175058 0.725 1.270 0.081 14226 262 0.032

8 8120 183178 0.759 1.234 0.079 14464 238 0.029

7 8266 191444 0.793 1.198 0.077 14681 217 0.026

6 8267 199711 0.827 1.164 0.074 14872 191 0.023

5 8268 207979 0.861 1.130 0.072 15038 166 0.020

4 8321 216300 0.896 1.097 0.070 15180 142 0.017

3 8391 224691 0.930 1.064 0.068 15297 117 0.014

2 8394 233085 0.965 1.032 0.066 15389 92 0.011

1 8399 241484 1.000 1.000 0.064 15455 66 0.008



0.10 0.10

2.88 0.60

1.08

0.20

0.20 0.20

1.50 1.50

0.21 0.21

0.63 0.63

0.80 0.80

6.51 5.11

1.000 0.785



150 m m
0.03

2 5.1 kN /m 2
12.6 kN
3.1 kN

3200 2.1 kN
1.0 kN
1.0 kN
3.4 kN m

3200 2.1 kN
0.5 kN
0.8 kN m
0.9 kN O K
4.6 kN O K

5000 N /m m 2
1 333.3 N /m m 2

0.021 m m
0.042 m m

0.002 N /m m 2 O K

150 m m
0.03

1.5 1 5.1 kN /m 2
12.6 kN
3.1 kN

3200 1.9 kN
1.3 kN
0.6 kN
4.0 kN m

3200 4.4 kN O K
22.0 kN O K

5000 N /m m 2
333.3 N /m m 2
0.025 m m
0.101 m m

0.003 N /m m 2 O K

Y 02 Y 01
Y 03 Y 04

3200 3200 3200 3200

320032003200 3200



150 m m
0.06

2 5.1 kN /m 2
25.1 kN
6.3 kN

3200 4.2 kN
2.1 kN
2.1 kN
6.7 kN m

3200 4.2 kN
1.0 kN
1.7 kN m
1.0 kN O K
4.9 kN O K

5000 N /m m 2
1 333.3 N /m m 2

0.042 m m
0.084 m m

0.004 N /m m 2 O K

150 m m
0.06

1.5 1 5.1 kN /m 2
25.1 kN
6.3 kN

3200 3.8 kN
2.5 kN
1.3 kN
8.0 kN m

3200 4.7 kN O K
23.6 kN O K

5000 N /m m 2
333.3 N /m m 2
0.050 m m
0.201 m m

0.005 N /m m 2 O K

Y 02 Y 01
Y 03 Y 04

3200 3200

32003200 3200 3200

3200 3200



150 m m
0.12

2 5.1 kN /m 2
50.3 kN
12.6 kN

3200 8.4 kN
4.2 kN
4.2 kN

13.4 kN m
3200 8.4 kN

2.1 kN
3.4 kN m
2.0 kN O K
9.8 kN O K

5000 N /m m 2
1 333.3 N /m m 2

0.084 m m
0.168 m m

0.009 N /m m 2

150 m m
0.12

1.5 1 5.1 kN /m 2
50.3 kN
12.6 kN

3200 7.5 kN
5.0 kN
2.5 kN

16.1 kN m
3200 9.4 kN O K

47.1 kN O U T

5000 N /m m 2
333.3 N /m m 2
0.101 m m
0.402 m m

0.010 N /m m 2 O K

Y 02 Y 01
Y 03 Y 04

3200

3200 3200 3200

3200 3200

3200

3200



150 m m
0.14

2 5.0 kN /m 2
57.3 kN
14.3 kN

3200 9.6 kN
4.8 kN
4.8 kN

15.3 kN m
3200 9.6 kN

2.4 kN
3.8 kN m
2.2 kN O K

11.2 kN O K

5000 N /m m 2
1 333.3 N /m m 2

0.096 m m
0.191 m m

0.010 N /m m 2

150 m m
0.14

1.5 1 5.0 kN /m 2
57.3 kN
14.3 kN

3200 8.6 kN
5.7 kN
2.9 kN

18.4 kN m
3200 10.8 kN O K

53.8 kN O U T

5000 N /m m 2
333.3 N /m m 2
0.115 m m
0.459 m m

0.012 N /m m 2 O K

Y 02 Y 01
Y 03 Y 04

3200 3200 3200 3200

320032003200 3200
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