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Compressive Strength of Concrete-Encased Composite Columns according
to Design Specifications
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Abstract - In this paper, the compressive strength of concrete-encased composite columns is evaluated and compared to the results by
applying the criteria shown in several design specifications, i.e. AASHTO-LRFD, AISC, Korean Highway Bridge Design
Code(Limit state design) and Korea Design Standard, respectively. The nominal and design compressive strength according to the
length of the composite column is estimated based on the design specifications and compared to the experimental results in the
literature. It is shown that Korea Design Standard(KDS 14 31 10) underestimates the design compressive strength of steel composite

column comparing to the other design specifications.
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(b) Concrete-filled

(c) Combined section
Fig. 1. Type of composite column section
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Table 1. Composite column constants

C G Cs
Encased shapes 0.7 0.6 0.2
Filled tubes 1.0 0.85 04
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Table 2. Comparison of experimental results carried out by Janss and Anslijn(1974) and design specifications

Cross Section Steel shape A E 7/ . L
No. [mm] [mm] [mmz] [Mf);a] [I\APL’a] [M;’ra] [m] Pt Paasato | Paiscis Pxps
H B d be tr tw

1 240.0 | 2400 | 1400 | 140.0 12.0 70| 4516 284.8 379 4137 428 2147.1 1871.0 | 20732 | 1580.3
2 240.0 | 2400 | 1400 | 140.0 12.0 70| 4516 284.8 35.0 4137 428 2176.5 1871.0 | 20732 | 1580.3
3 2400 | 2400 | 140.0 | 140.0 12.0 70 | 4516 273.0 335 413.7 427 2088.4 18723 | 20752 | 15829
4 240.0 | 2400 | 140.0 | 140.0 12.0 70 | 4516 2923 335 413.7 348 23433 2078.1 | 23772 | 1985.6
5 240.0 | 2400 | 140.0 | 140.0 12.0 70 | 4516 2923 29.2 413.7 347 2176.5 2081.2 | 2381.8 | 1992.1
6 240.0 | 2400 | 1400 | 140.0 12.0 70| 4516 292.3 35.0 4137 348 2578.6 2080.0 | 2380.0 | 1989.5
7 240.0 | 2400 | 1400 | 140.0 12.0 70| 4516 275.8 375 4137 249 2627.6 22994 | 27121 | 24742
8 240.0 | 240.0 | 1400 | 140.0 12.0 70| 4516 275.8 379 4137 248 22352 2301.8 | 27159 | 2479.9
9 2400 | 2400 | 140.0 | 140.0 12.0 70 | 4516 2758 335 413.7 249 23433 22994 | 27121 | 24742
10 | 240.0 | 2400 | 1400 | 140.0 12.0 70 | 4516 27158 335 413.7 1.29 2548.8 24839 | 2999.0 | 29262
11| 240.0 | 2400 | 140.0 | 140.0 12.0 70 | 4516 27158 29.2 413.7 1.28 2470.5 24844 | 29999 | 2927.6
12 | 240.0 | 240.0 | 140.0 | 140.0 12.0 70| 4516 275.8 353 4137 1.25 2745.0 24877 | 3005.0 | 2936.0
13| 240.0 | 240.0 | 140.0 | 140.0 12.0 70| 4516 378.5 312 4137 3.49 2353.1 20769 | 23753 | 1983.0
14 | 240.0 | 240.0 | 140.0 | 140.0 12.0 70| 4516 378.5 33.6 4137 348 2627.6 20787 | 2378.1 | 1986.9
15 | 240.0 | 2400 | 1400 | 140.0 12.0 70 | 4516 378.5 319 413.7 348 2470.5 2078.1 | 23772 | 1985.6
16 | 240.0 | 2400 | 140.0 | 140.0 12.0 70 | 4516 501.2 312 413.7 427 2353.1 1872.3 | 20752 | 15829
17 | 240.0 | 2400 | 140.0 | 140.0 12.0 70 | 4516 501.2 33.6 413.7 427 2156.9 1872.3 | 20752 | 15829
18 | 240.0 | 240.0 | 140.0 | 140.0 12.0 70| 4516 496.4 32.0 4137 427 2480.3 18723 | 20752 | 15829
19 | 240.0 | 240.0 | 140.0 | 140.0 12.0 70| 4516 487.5 31.8 4137 3.49 2470.5 20769 | 23753 | 1983.0
20 | 240.0 | 2400 | 1400 | 140.0 12.0 70| 4516 487.5 337 4137 3.49 2617.8 20775 | 23762 | 19843
21 | 240.0 | 2400 | 1400 | 140.0 12.0 70 | 4516 487.5 320 413.7 349 2568.4 2077.5 | 23762 | 19843
22 | 2400 | 2400 | 1400 | 140.0 12.0 70 | 4516 499.2 335 413.7 248 24314 23004 | 2713.6 | 24765
23 | 240.0 | 2400 | 1400 | 140.0 12.0 70 | 4516 499.2 379 413.7 248 2362.9 23004 | 2713.6 | 24765
24 | 240.0 | 2400 | 1400 | 140.0 12.0 70| 4516 499.2 375 4137 249 2548.8 22994 | 27121 | 24742
25| 3200 | 2101 | 2200 | 110.0 9.2 59 | 4516 272.3 29.2 4137 3.49 22842 1902.6 | 19012 | 1417.1
26 | 3200 | 2101 | 2200 | 110.0 9.2 59 | 4516 272.3 375 4137 3.49 25292 1902.6 | 19012 | 1417.1
27 | 3200 | 2101 | 2200 | 110.0 9.2 59| 4516 2723 33.7 413.7 348 2058.6 1903.0 | 19022 | 14184
28 | 3200 | 2101 | 2200 | 110.0 9.2 59| 4516 487.5 335 413.7 348 2303.7 1903.0 | 19022 | 14184
29 | 3200 | 2101 | 2200 | 110.0 9.2 59| 4516 487.5 31.0 413.7 248 2705.8 2021.1 | 22472 | 19359
30 | 3200 | 210.1 | 2200 | 110.0 9.2 59| 4516 491.6 319 413.7 348 2362.9 1903.3 | 1903.1 | 1419.7
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Table 3. Comparison of experimental results carried out by Stevens(1965) and design specifications
Cross Section [mm] Steel shape [mm] F. / F. KL
No. A,z ’ /e ” Pesc | Paasuro | Pawscis | Pxos
H B d br t; t, | [mm7] [ [MPa] [MPa] [MPa] (m]
31 127.0 88.9 76.0 38.0 6.4 4.1 0.0 2799 17.7 275.8 1.17 362.1 296.0 306.1 264.4
32 127.0 88.9 76.0 38.0 6.4 4.1 0.0 279.9 12.7 275.8 1.63 267.3 271.6 255.6 192.5
33 127.0 88.9 76.0 38.0 6.4 4.1 0.0 279.9 154 275.8 2.08 280.2 242.2 201.2 126.4
34 127.0 88.9 76.0 38.0 6.4 4.1 0.0 279.9 13.8 275.8 2.54 193.9 210.0 149.3 85.0
35 127.0 88.9 76.0 38.0 6.4 4.1 0.0 279.9 174 275.8 3.00 225.1 177.0 107.5 61.1
36 127.0 88.9 76.0 38.0 6.4 4.1 0.0 279.9 15.2 275.8 345 160.6 145.0 80.9 46.0
37 127.0 88.9 76.0 38.0 6.4 4.1 0.0 279.9 19.0 275.8 391 150.8 1149 63.1 359
38 177.8 165.1 127.0 114.0 13.0 74 0.0 2834 16.0 275.8 0.33 1565.8 1317.2 1417.3 1414.4
39 177.8 165.1 127.0 114.0 13.0 74 0.0 2854 14.3 275.8 1.17 1370.0 1282.4 1358.9 1324.3
40 177.8 165.1 127.0 114.0 13.0 74 0.0 2854 16.0 275.8 3.00 1281.1 1090.1 1052.6 888.5
41 177.8 165.1 127.0 114.0 13.0 74 0.0 2854 17.1 275.8 3.89 1027.5 956.7 857.3 644.8
42 177.8 165.1 127.0 114.0 13.0 74 0.0 2854 15.7 275.8 2.08 1409.2 1203.6 1230.0 1133.3
43 177.8 165.1 127.0 114.0 13.0 74 0.0 291.6 16.8 275.8 3.00 1311.3 1203.6 1230.0 1133.3
44 177.8 165.1 127.0 114.0 13.0 74 0.0 291.6 15.2 275.8 3.00 12233 1119.3 1077.8 904.5
45 177.8 165.1 127.0 114.0 13.0 74 0.0 291.6 16.0 275.8 3.00 1203.7 1119.3 1077.8 904.5
46 177.8 165.1 127.0 114.0 13.0 74 0.0 291.6 19.0 275.8 3.00 1174.3 1119.3 1077.8 904.5
47 177.8 165.1 127.0 114.0 13.0 74 129.0 291.6 18.5 275.8 3.00 1370.0 1119.3 1077.8 904.5
48 177.8 165.1 127.0 114.0 13.0 74 129.0 291.6 16.0 275.8 3.00 1213.5 1119.3 1077.8 904.5
49 177.8 165.1 127.0 114.0 13.0 74 0.0 291.6 16.5 275.8 3.00 1184.1 1119.3 1077.8 904.5
50 177.8 165.1 127.0 114.0 13.0 74 0.0 291.6 154 275.8 3.00 1242.8 1119.3 1077.8 904.5
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Table 4. Comparison of experimental results carried out by Chen et al.(1992) and design specifications

Cross Section [mm] Steel shape [mm] A F, f c’ Fyr KL
No. : Pes | Paasuro | Pascis | Pxos
H B d by t tw [mm”] [MPa] [MPa] [MPa] [m]
51 355.6 355.6 209.6 205.0 14.2 9.1 15484 | 395.1 43.1 482.6 1.73 8442.7 6385.9 7791.3 | 75742
52| 3556 355.6 209.6 205.0 14.2 9.1 15484 | 395.1 43.1 482.6 1.73 8451.6 6385.9 7791.3 | 75742
53 355.6 355.6 209.6 205.0 14.2 9.1 15484 | 395.1 56.5 482.6 1.73 8002.3 6385.9 7791.3 | 75742
54 | 3556 355.6 209.6 205.0 14.2 9.1 15484 | 395.1 56.5 482.6 1.73 8656.2 6385.9 7791.3 | 75742
55 355.6 355.6 209.6 205.0 14.2 9.1 800.0 | 395.1 56.5 482.6 1.73 8438.2 6385.9 7791.3 | 75742
56 | 355.6 355.6 209.6 205.0 14.2 9.1 15484 | 395.1 56.5 482.6 1.73 8438.2 6385.9 7791.3 | 75742
57 | 3556 355.6 209.6 205.0 14.2 9.1 15484 | 371.6 65.6 470.9 4.57 8442.7 5288.6 6277.8 | 5150.2
58 | 355.6 355.6 209.6 205.0 14.2 9.1 15484 | 371.6 61.5 470.9 4.57 6667.9 5288.6 6277.8 | 5150.2
59 | 355.6 355.6 209.6 205.0 14.2 9.1 800.0 | 371.6 62.7 585.4 4.57 6774.6 5288.6 6277.8 | 5150.2
60 | 355.6 355.6 209.6 205.0 14.2 9.1 15484 | 371.6 64.7 470.9 4.57 8549.4 5288.6 6277.8 | 5150.2
61 355.6 355.6 228.6 210.3 23.7 14.5 15484 | 380.6 65.4 470.9 4.57 9772.7 7714.5 8796.5 | 7350.0
62 | 3556 355.6 204.7 166.0 11.8 72 15484 | 3447 64.5 470.9 4.57 8215.8 5196.6 6439.2 | 4580.6
63 355.6 355.6 228.6 210.3 23.7 14.5 15484 | 380.6 29.9 470.9 4.57 6552.2 6141.1 6797.5 | 5982.4
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Table S. Slanderness parameter of composite column according

Fig. 6. Sectional and material properties

E, =3000MPa, f, =35MPa

to design specifications(H250x250x9x14)

Composite Design specifications
column length
[m] AASHTO AISC2016 KDS14 31 10
1 0.012 0.014 0.000
2 0.047 0.055 0.027
3 0.107 0.123 0.107
4 0.189 0.278 0.241
5 0.296 0.343 0.541
6 0.426 0.493 0.668
7 0.580 0.672 0.962
8 0.758 0.877 1.310
9 0.959 1.110 1.711
10 1.184 1.371 2.165
11 1.432 1.659 2.673
12 1704 1.974 3.234
13 2.000 2.317 3.849
14 2.320 2.687 4.517
15 2.663 3.084 5.238
16 3.030 3.509 6.014
17 3421 3.962 6.842
18 3.835 4.441 7.724
19 4273 4948 8.660
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Table 6. Slanderness parameter of composite column according to

design specifications(H350x350x12x19)

Composite Design specifications
column length
[m] AASHTO AISC2016 KDS14 31 10
1 0.010 0.012 0.019
2 0.041 0.048 0.077
3 0.093 0.108 0.174
4 0.166 0.243 0.391
5 0.259 0.299 0.483
6 0.373 0431 0.695
7 0.508 0.587 0.946
8 0.663 0.767 1.236
9 0.839 0.970 1.564
10 1.036 1.198 1.931
11 1.253 1.449 2.336
12 1.492 1.725 2.780
13 1.751 2.024 3.263
14 2.030 2.348 3.784
15 2.331 2.695 4.344
16 2.652 3.066 4.943
17 2.994 3.461 5.580
18 3.356 3.881 6.256
19 3.740 4324 6.970
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