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The Study on the Buckling Characteristics of Partially
Increased Sectional Area for Compressed Circular Steel Tube
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ABSTRACT

As the slenderness ratio increases, it is necessary to examine the increased sectional area of member
by means of increasing buckling strength because the sectional area of compressive member is designed
in accordance with buckling. In this reason, to reinforce msufficient strength, it does not have to
reinforce the whole sectional area of member. Force of member can be increased in a way to restrict
buckling mode by means of the partially increased sectional area of member.

Therefore, in this study, we put emphasis on compressive members among many members that
constitute space frame and try to get basic data about the reinforcement of space frame by means of
investigating the buckling characteristic according to the size and length of partially increased sectional
area of member. '
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i A4 Dxt(m) Alem) I(cm®) i(cm) A
M-1 §-427x23 | 2919 597 143 209.79
M-2 $-436x32 | 4564 118 161 186.34
M-3 $-605x32 | 5760 87 203 147.78
M-4 4-763%x32 | 7349 29 259 11583
M-5 $-89.1x40 | 1069 970 301 99.67
M-6 4-1016X40| 1226 146 345 86.9
M-7 4-1144x45| 1552 24 389 7112
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o 223 M- M-2 M-3 M-4 M-5 M-6 M-7

05 |4500x1.15 | 51.80%1.60 | 6370x1.60 | 7950%1.60 | 93.10%2.00 | 10560%2.00|11890x2.25
1.0 || 47.30x2.30 | 55.00x3.20 | 66.90X320 | 82.70X3.20 | 97.10X4.00 | 109.60X4.00 | 123.40 X450
15 | 49.60x3.45 | 58.20x4.80 | 70.10x4.80 | 85.90x4.80 | 101.10X6.00 | 113.60X6.00 | 127.90X6.75
20 | 51.90x460 | 61.40X6.40 | 73.30xX6.40 | 89.10X6.40 | 105.10x8.00 | 117.60x8.00 | 132.40X9.00
25 | 5420X575 | 66.60X9.00 | 76.50%8.00 | 92.30%800 | 109.1%100 | 121.6x10.0 |1369%11.25
30 | 5650%690 | 7020X10.8 | 79.70x9.60 | 9550%960 | 1131120 | 1256x12.0 | 141.4X1350
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M-1 M-2 M-3 M-4 M-5 M-6 M-7

P 55039 | 1088 | 21846 | 45303 | 89372 | 134752 | 215846

(C[‘f;g) 55170 | 108%6 | 218% | 45320 | 89380 | 134790 | 215904
A0 xi00% | 024 008 004 0.04 001 003 003
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B(%) Qo |0e@e-0| Qe [QMao! Qo |Ga0| Qo |Qovfe0| G |Qa/Gero| o |Qo/Mer0| Qo |Qa/Me-0

0 5517 1 10895 1 21.8% 1 45320 1 89.3%0 1 (134790 1 (215904 1

10 6212 | 1126 | 12318 | 1131 | 24602 | 1126 | 50850 | 1.122 [100.389| 1123 |151.054| 1121 |241.951| 1121

6989 | 1267 | 13946 | 1280 |27.717 | 1268 | 57080 | 1260 |112.850| 1263 |169.395| 1257 |271.384| 1257

7815 | 1417 | 15668 | 1438 |30982 | 1418 | 63410 1399 |125434| 1403 |187.961| 1395 |301.094| 1.395
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10455 | 1895 | 21243 | 1950 [41.381| 1.893 | 83585 | 1844 |166022| 1858 (247.100| 1833 {395820| 1833
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100 || 13131] 2380 | 27.087 | 2486 |518%6 | 2373 |108629| 2.287 |206444| 2310 (306474| 2266 |489.320| 2266
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9 x=AB“BR%CLHDBE

¥ 5 #F23F 37 TN AFk(«e)

A A B C D E
M-1 1E-07 -2E-05 00007 00047 00066
M-2 1E-07 ~2E-065 00008 00037 0.0085
M-3 1E-07 ~2E-05 0.0007 0.0049 0.0062
M-4 9E-03 “1E-06 0.0006 00058 00046
M-5 1E-07 ~2E-05 0.0006 0.0056 0.0050
M-6 9E-08 -1E-05 0.0006 00069 00043
M-7 9E-08 -1E-06 0.0006 00059 00043
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ey
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M 0 | 10| 20 | 3| 4|5 |6 || 8| 9. 100
a= Qe 4532 | 48871 | 52571 | 55593 | 57539 | 58.154 | 58238 | 58.738 | 60.712 | 65206 | 72.701
05 |qu/aes-osm| 1 1.078354/1.15880211. 1.3306291.438769| 1.60417
a= Qe 4532 | 50.850 | 57.080 | 63410 | 68493 7479 | 83585 | 103629
10 |aofaes-osn| 1 [1122021(1.259488(1.399162(1511320f 1.650397|1.844329| 2.286606
a= Qer 4532 | 52071 | 60138 | 69.255 | 78040 88738 | 101.046 | 138.282
15 |Qe/ecsosn| 1 [11489631.326964|1.528133( 1721977 1.958032|2.229612,3.051236
a= er 4532 | 52898 , 100.474 | 103300 | 118,117 | 177.067
20 |ao/acts-osn| 1 |1167211|1.3745371.625331|1.897551|2.118116 2.279347|2.606289| 3907039
a= o 4532 | 5345 | 63.8% | 76971 | 92564 | 107.422 | 115311 | 116422 | 118714 | 135358 | 220.324
25 |au/ams=osm| 1 |1179523(1409003]1.698389]2.042454|2.370300 2.619462/2.986717|4.861518
a= Qer 4532 | 53801 | 65079 | 79550 | 97893 | 117.631 | 130.78 | 133501 | 135.300 | 152.837 | 268.174
30 |ao/ams-osn| 1 [1189122|1.435989(1.756296( 2.16004 [2.595565(2. 5917343
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