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Square Tube Sections: Mass of 1 m and Section Properties
Two tables list square hollow sections: GOST 8639-82 from 20×20 to 200×200 mm and HSS to EN 10219 from
60×60 to 200×200 mm. Each size comes with the section area, mass of 1 m, metres per tonne, moment of inertia,
section modulus and radius of gyration.

Square tubes: GOST 8639-82 and HSS to EN 10219
The square tubes are given in two ranges. The first, GOST 8639-82, covers
sizes from 20×20 to 200×200 mm. The second, EN 10219:1997, describes HSS
(hollow structural sections); the table runs from 60×60 to 200×200 mm.

The designation 40×40×3 means a 40 mm side and a 3 mm wall. The European
range writes the same as 40X40X3 and puts the letters HSS in front.
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Square hollow section

Square steel tubes · ГОСТ 8639-82

Size A,
cm²

Mass
of 1

m, kg

Metres
per

tonne
J,

cm⁴
W,

cm³ i, cm

20×20×2 1.43 1.13 885 0.784 0.787 0.742
25×25×2 1.83 1.44 694 1.63 1.3 0.944
30×30×2 2.23 1.76 568 2.94 1.96 1.148
40×40×2 2.94 2.31 433 6.94 3.47 1.54
40×40×3 4.21 3.3 303 9.31 4.65 1.49
40×40×4 5.35 4.2 238 11.05 5.52 1.44
50×50×2 3.74 2.93 341 14.14 5.66 1.95
50×50×3 5.41 4.25 235 19.45 7.78 1.9
50×50×4 6.95 5.45 183 23.7 9.48 1.85
60×60×2 4.54 3.56 281 25.14 8.38 2.35
60×60×3 6.61 5.19 193 35.11 11.7 2.31
60×60×4 8.55 6.71 149 43.5 14.5 2.26
80×80×3 9.01 7.07 141 87.81 21.95 3.12
80×80×4 11.75 9.22 108 111 27.74 3.07
80×80×5 14.36 11.27 88.7 131.3 32.83 3.02
100×100×3 11.41 8.96 112 177 35.4 3.94
100×100×4 14.95 11.73 85.3 225.1 45.02 3.88
100×100×5 18.36 14.41 69.4 270.9 54.19 3.84
120×120×3 13.81 10.84 92.3 312.3 52.05 4.76
120×120×4 18.15 14.25 70.2 402.2 67.03 4.71
120×120×5 22.36 17.55 57 485.3 80.88 4.66
140×140×4 21.35 16.76 59.7 651.5 93.07 5.52
140×140×5 26.36 20.69 48.3 790.3 112.9 5.48
140×140×6 31.23 24.52 40.8 920 131.4 5.43
160×160×4 24.55 19.27 51.9 987 123.4 6.34
160×160×5 30.36 23.83 42 1202 150.3 6.29
160×160×6 36.03 28.29 35.3 1405 175.6 6.24
200×200×4 30.7 24.1 41.5 1940 194 7.95
200×200×5 37.9 29.8 33.6 2367 237 7.9
200×200×6 45 35.3 28.3 2770 277 7.84
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b is the side of the square, s the wall thickness (t in HSS), r1 the outer corner radius, in mm. A is the section area; J, W, i are the moment of inertia,
section modulus and radius of gyration (the same about both axes).

Square hollow sections (HSS) · EN 10219:1997

Size A,
cm²

Mass
of 1

m, kg

Metres
per

tonne
J,

cm⁴
W,

cm³
i,

cm

60×60×4 8.79 6.9 145 45.4 15.1 2.27
60×60×5 10.7 8.42 119 53.3 17.8 2.23
60×60×6 12.6 9.87 101 59.9 20 2.18
60×60×8 16 12.5 80 69.7 23.2 2.09
80×80×4 12 9.41 106 114 28.6 3.09
80×80×5 14.7 11.6 86.2 137 34.2 3.05
80×80×6 17.4 13.6 73.5 156 39.1 3
80×80×8 22.4 17.5 57.1 189 47.3 2.91
100×100×4 15.2 11.9 84 232 46.4 3.91
100×100×5 18.7 14.7 68 279 55.9 3.86
100×100×6 22.2 17.4 57.5 323 64.6 3.82
120×120×4 18.4 14.4 69.4 410 68.4 4.72
120×120×5 22.7 17.8 56.2 498 83 4.68
120×120×6 27 21.2 47.2 579 96.6 4.63
120×120×8 35.2 27.6 36.2 726 121 4.55
140×140×4 21.3 16.8 59.5 652 93.1 5.52
140×140×5 26.7 21 47.6 807 115 5.5
140×140×6 31.8 24.9 40.2 944 135 5.45
140×140×8 41.6 32.6 30.7 1195 171 5.36
140×140×10 50.9 40 25 1416 202 5.27
160×160×8 48 37.6 26.6 1831 229 6.18
180×180×5 34.7 27.3 36.6 1765 196 7.13
180×180×6 41.4 32.5 30.8 2077 231 7.09
200×200×5 38.7 30.4 32.9 2445 245 7.95
200×200×6 46.2 36.2 27.6 2883 288 7.9
200×200×8 60.8 47.7 21 3709 371 7.81
200×200×10 74.9 58.8 17 4471 447 7.72

b is the side of the square, t the wall thickness, r1 and r2 the outer and inner corner radii, in mm. A is the section area; J, W, i are the moment of inertia,
section modulus and radius of gyration about any axis through the centre.

Cold-formed hollow sections to GOST 30245-2003
GOST 30245-2003 covers cold-formed welded hollow sections of square and rectangular cross-section for building structures.
They are made on special mills: a round tube blank with a longitudinal weld is formed first, then rolls squeeze it into a square.
Here are square sections from 40×40 to 300×300 mm with a wall of 2 to 12 mm.

The outside corner radius depends on the wall t: 2.0 t for t up to 6 mm inclusive, 2.5 t for t over 6 to 10 mm and 3.0 t for t over
10 mm. The standard finds the mass of 1 m from the cross-sectional area with a steel density of 7.85 g/cm³. A 100×100×4 mm
section has 11.73 kg per metre, so a six-metre piece weighs about 70 kg, and a tonne of it is roughly 85 m.

Cold-formed welded square hollow sections · ГОСТ 30245-2003

Size A,
cm²

Mass
of 1

m, kg

Metres
per

tonne
J, cm⁴ W,

cm³ i, cm

40×40×2 2.94 2.31 433 6.94 3.47 1.54
40×40×2.5 3.59 2.82 355 8.21 4.1 1.51
40×40×3 4.21 3.3 303 9.31 4.65 1.49
40×40×3.5 4.79 3.76 266 10.26 5.13 1.46
40×40×4 5.35 4.2 238 11.05 5.52 1.44
50×50×2 3.74 2.93 341 14.14 5.66 1.95
50×50×2.5 4.59 3.6 278 16.93 6.77 1.92
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Size A,
cm²

Mass
of 1

m, kg

Metres
per

tonne
J, cm⁴ W,

cm³ i, cm

50×50×3 5.41 4.25 235 19.45 7.78 1.9
50×50×3.5 6.19 4.86 206 21.7 8.68 1.87
50×50×4 6.95 5.45 183 23.7 9.48 1.85
50×50×4.5 7.67 6.02 166 25.45 10.19 1.82
50×50×5 8.36 6.56 152 26.98 10.79 1.8
50×50×5.5 9.01 7.07 141 28.27 11.31 1.77
50×50×6 9.63 7.56 132 29.36 11.74 1.75
60×60×2 4.54 3.56 281 25.14 8.38 2.35
60×60×2.5 5.59 4.39 228 30.33 10.11 2.33
60×60×3 6.61 5.19 193 35.11 11.7 2.31
60×60×3.5 7.59 5.96 168 39.5 13.17 2.28
60×60×4 8.55 6.71 149 43.5 14.5 2.26
60×60×4.5 9.47 7.43 135 47.14 15.71 2.23
60×60×5 10.36 8.13 123 50.41 16.8 2.21
60×60×5.5 11.21 8.8 114 53.34 17.78 2.18
60×60×6 12.03 9.45 106 55.94 18.65 2.16
70×70×2 5.34 4.19 239 40.72 11.63 2.76
70×70×2.5 6.59 5.17 193 49.39 14.11 2.74
70×70×3 7.81 6.13 163 57.5 16.43 2.71
70×70×3.5 8.99 7.06 142 65.05 18.59 2.69
70×70×4 10.15 7.97 125 72.06 20.59 2.66
70×70×4.5 11.27 8.85 113 78.55 22.44 2.64
70×70×5 12.36 9.7 103 84.52 24.15 2.62
70×70×5.5 13.41 10.53 95 90.01 25.72 2.59
70×70×6 14.43 11.33 88.3 95.01 27.14 2.57
70×70×6.5 15.06 11.82 84.6 95.11 27.17 2.51
70×70×7 15.96 12.53 79.8 98.5 28.14 2.48
80×80×3 9.01 7.07 141 87.81 21.95 3.12
80×80×3.5 10.39 8.16 123 99.75 24.94 3.1
80×80×4 11.75 9.22 108 111 27.74 3.07
80×80×4.5 13.07 10.26 97.5 121.5 30.37 3.05
80×80×5 14.36 11.27 88.7 131.3 32.83 3.02
80×80×5.5 15.61 12.25 81.6 140.5 35.12 3
80×80×6 16.83 13.21 75.7 149 37.24 2.97
80×80×6.5 17.66 13.86 72.2 151 37.76 2.92
80×80×7 18.76 14.72 67.9 157.4 39.34 2.9
80×80×7.5 19.82 15.56 64.3 163 40.76 2.87
80×80×8 20.84 16.36 61.1 168 42.01 2.84
90×90×3 10.21 8.01 125 127.2 28.28 3.53
90×90×3.5 11.79 9.26 108 145 32.22 3.51
90×90×4 13.35 10.48 95.4 161.8 35.96 3.48
90×90×4.5 14.87 11.67 85.7 177.8 39.5 3.46
90×90×5 16.36 12.84 77.9 192.8 42.84 3.43
90×90×5.5 17.81 13.98 71.5 206.9 45.99 3.41
90×90×6 19.23 15.1 66.2 220.2 48.94 3.38
90×90×6.5 20.26 15.9 62.9 225.3 50.07 3.34
90×90×7 21.56 16.92 59.1 235.8 52.4 3.31
90×90×7.5 22.82 17.91 55.8 245.4 54.54 3.28
90×90×8 24.04 18.87 53 254.2 56.48 3.25
100×100×3 11.41 8.96 112 177 35.4 3.94
100×100×3.5 13.19 10.36 96.5 202.2 40.44 3.91
100×100×4 14.95 11.73 85.3 225.1 45.02 3.88
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Size A,
cm²

Mass
of 1

m, kg

Metres
per

tonne
J, cm⁴ W,

cm³ i, cm

100×100×4.5 16.67 13.08 76.5 247.5 49.5 3.85
100×100×5 18.36 14.41 69.4 270.9 54.19 3.84
100×100×5.5 20.01 15.71 63.7 291.6 58.32 3.82
100×100×6 21.63 16.98 58.9 311.2 62.24 3.79
100×100×6.5 22.86 17.94 55.7 320.6 64.12 3.75
100×100×7 24.36 19.12 52.3 336.7 67.33 3.72
100×100×7.5 25.82 20.27 49.3 351.6 70.32 3.69
100×100×8 27.24 21.39 46.8 365.4 73.09 3.66
120×120×3 13.81 10.84 92.3 312.3 52.05 4.76
120×120×3.5 15.99 12.56 79.6 358.1 59.68 4.73
120×120×4 18.15 14.25 70.2 402.2 67.03 4.71
120×120×4.5 20.27 15.91 62.9 444.5 74.09 4.68
120×120×5 22.36 17.55 57 485.3 80.88 4.66
120×120×5.5 24.41 19.16 52.2 524.3 87.39 4.63
120×120×6 26.43 20.75 48.2 561.8 93.64 4.61
120×120×6.5 28.06 22.03 45.4 584.6 97.43 4.56
120×120×7 29.96 23.52 42.5 616.8 102.8 4.54
120×120×7.5 31.82 24.98 40 647.3 107.9 4.51
120×120×8 33.64 26.41 37.9 676.2 112.7 4.48
140×140×4 21.35 16.76 59.7 651.5 93.07 5.52
140×140×4.5 23.87 18.74 53.4 722.1 103.2 5.5
140×140×5 26.36 20.69 48.3 790.3 112.9 5.48
140×140×5.5 28.81 22.62 44.2 856.3 122.3 5.45
140×140×6 31.23 24.52 40.8 920 131.4 5.43
140×140×6.5 33.26 26.11 38.3 963.6 137.7 5.38
140×140×7 35.56 27.91 35.8 1020 145.7 5.36
140×140×7.5 37.82 29.69 33.7 1074 153.5 5.33
140×140×8 40.04 31.43 31.8 1126 160.8 5.3
150×150×4 22.95 18.01 55.5 807.7 107.7 5.93
150×150×4.5 25.67 20.15 49.6 896.1 119.5 5.91
150×150×5 28.36 22.26 44.9 981.8 130.9 5.88
150×150×5.5 31.01 24.34 41.1 1065 142 5.86
150×150×6 33.63 26.4 37.9 1145 152.7 5.84
150×150×6.5 35.86 28.15 35.5 1203 160.4 5.79
150×150×7 38.36 30.11 33.2 1275 170 5.77
150×150×7.5 40.82 32.04 31.2 1344 179.2 5.74
150×150×8 43.24 33.95 29.5 1411 188.1 5.71
160×160×4 24.55 19.27 51.9 987 123.4 6.34
160×160×4.5 27.47 21.56 46.4 1096 137 6.32
160×160×5 30.36 23.83 42 1202 150.3 6.29
160×160×5.5 33.21 26.07 38.4 1305 163.1 6.27
160×160×6 36.03 28.29 35.3 1405 175.6 6.24
160×160×6.5 38.46 30.19 33.1 1479 184.8 6.2
160×160×7 41.16 32.31 31 1569 196.1 6.17
160×160×7.5 43.82 34.4 29.1 1656 207 6.15
160×160×8 46.44 36.46 27.4 1740 217.5 6.12
180×180×5 34.36 26.97 37.1 1737 192.9 7.11
180×180×5.5 37.61 29.52 33.9 1888 209.8 7.09
180×180×6 40.83 32.05 31.2 2036 226.2 7.06
180×180×6.5 43.66 34.27 29.2 2150 238.9 7.02
180×180×7 46.76 36.7 27.2 2286 254 6.99
180×180×7.5 49.82 39.11 25.6 2417 268.6 6.97
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Size A,
cm²

Mass
of 1

m, kg

Metres
per

tonne
J, cm⁴ W,

cm³ i, cm

180×180×8 52.84 41.48 24.1 2545 282.7 6.94
180×180×8.5 55.83 43.83 22.8 2668 296.5 6.91
180×180×9 58.78 46.14 21.7 2787 309.7 6.89
180×180×9.5 61.69 48.43 20.6 2903 322.6 6.86
180×180×10 64.57 50.68 19.7 3015 335 6.83
200×200×6 45.63 35.82 27.9 2832 283.2 7.88
200×200×6.5 48.86 38.35 26.1 3000 300 7.84
200×200×7 52.36 41.1 24.3 3193 319.3 7.81
200×200×7.5 55.82 43.82 22.8 3382 338.2 7.78
200×200×8 59.24 46.51 21.5 3565 356.5 7.76
200×200×8.5 62.63 49.16 20.3 3743 374.3 7.73
200×200×9 65.98 51.79 19.3 3917 391.7 7.7
200×200×9.5 69.29 54.39 18.4 4085 408.5 7.68
200×200×10 72.57 56.96 17.6 4249 424.9 7.65
200×200×10.5 74.86 58.76 17 4309 430.9 7.59
200×200×11 77.97 61.2 16.3 4454 445.4 7.56
200×200×11.5 81.03 63.61 15.7 4593 459.3 7.53
200×200×12 84.06 65.99 15.2 4727 472.7 7.5
250×250×6 57.63 45.24 22.1 5671 453.7 9.92
250×250×6.5 61.86 48.56 20.6 6036 482.9 9.88
250×250×7 66.36 52.09 19.2 6441 515.3 9.85
250×250×7.5 70.82 55.59 18 6838 547.1 9.83
250×250×8 75.24 59.07 16.9 7227 578.2 9.8
250×250×8.5 79.63 62.51 16 7608 608.7 9.77
250×250×9 83.98 65.92 15.2 7981 638.5 9.75
250×250×9.5 88.29 69.31 14.4 8346 667.7 9.72
250×250×10 92.57 72.66 13.8 8703 696.3 9.7
250×250×10.5 95.86 75.25 13.3 8900 712 9.64
250×250×11 99.97 78.47 12.7 9227 738.1 9.61
250×250×11.5 104 81.67 12.2 9545 763.6 9.58
250×250×12 108.1 84.83 11.8 9854 788.3 9.55
300×300×6 69.63 54.66 18.3 9963 664.2 11.96
300×300×6.5 74.86 58.76 17 10637 709.1 11.92
300×300×7 80.36 63.08 15.9 11370 758 11.89
300×300×7.5 85.82 67.37 14.8 12090 806 11.87
300×300×8 91.24 71.63 14 12798 853.2 11.84
300×300×8.5 96.63 75.85 13.2 13495 899.7 11.82
300×300×9 102 80.05 12.5 14180 945.3 11.79
300×300×9.5 107.3 84.22 11.9 14853 990.2 11.77
300×300×10 112.6 88.36 11.3 15515 1034 11.74
300×300×10.5 116.9 91.73 10.9 15947 1063 11.68
300×300×11 122 95.74 10.4 16564 1104 11.65
300×300×11.5 127 99.72 10 17168 1145 11.63
300×300×12 132.1 103.7 9.64 17761 1184 11.6

Size b×b×t, mm. A is the cross-sectional area; J is the moment of inertia, W the section modulus, i the radius of gyration, the same about both axes for
a square.
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Why J and W are single figures
A square is symmetrical, so the moment of inertia Jy equals Jz and the section modulus Wy equals Wz. That is why the tables
have one column each for J, W and i instead of two.

Equal stiffness in both directions is the main difference from a rectangular tube. Square tube suits posts, columns and frames
where the load can act from different sides. For purlins and beams loaded in one plane, a rectangular tube is often the better
choice.

Corner radii and the mass of one size
The corners of a hollow section are rounded. In the GOST 8639-82 table the outer radius r1 is twice the wall thickness: 4 mm
for s = 2 mm and 8 mm for s = 4 mm. In the HSS table the 80X80X4 tube has a 6 mm outer and a 4 mm inner radius.

Because the radii differ, the section area differs slightly between the ranges, and so does the mass. An 80×80×4 tube to GOST
weighs 9.22 kg/m, while 80X80X4 to EN 10219 weighs 9.41 kg/m. For 100×100×4 it is 11.73 and 11.9 kg/m, for 120×120×4
14.25 and 14.4 kg/m.

The gap is small, but a specification should name the standard the mass was calculated by.

How to get the mass of a tube from the table
The mass is the mass per metre times the length. An 80×80×4 tube is 9.22 kg/m, so a six-metre length weighs 55.3 kg, and a
tonne holds 108.5 m. For 40×40×3 (3.3 kg/m) a tonne holds 303 m.

The "Metres per tonne" column helps when metal is bought by weight: divide the length you need by this figure to get the mass
in tonnes.

Where square tubes are used
Square tube is chosen where equal stiffness in two directions and flat faces for welding and fixing are needed: posts, columns,
frames, fences and support frames. For outdoor products it can be galvanized: hot-dip galvanizing protects both the outer
surfaces and the inner cavity.

Calculator and ordering
How much a batch of square tubes weighs is shown by the rolled metal calculator. Other profiles are in the rolled metal
handbook. Tubes in a frame need welding to a drawing, so send a drawing or a specification. The POLYGONAL company
makes steel structures to the customer's drawings, prepares KM and KMD drawings and galvanizes the products.

Frequently asked questions
How much does a 40×40×3 square tube weigh?
A 40×40×3 tube to GOST 8639-82 weighs 3.3 kg per metre. A six-metre length is about 19.8 kg.

What does 80×80×4 mean in a tube designation?
It is an 80 mm side and a 4 mm wall. The mass of 1 m of such a tube to GOST 8639-82 is 9.22 kg.

How many metres of square tube make a tonne?
Divide 1000 kg by the mass of 1 m. For an 80×80×4 tube (9.22 kg/m) it is about 108 m.

Why does the mass of 80×80×4 differ between GOST and EN 10219?
The ranges use different corner radii, so the section area differs. The mass of 1 m is 9.22 kg to GOST and 9.41 kg to EN
10219.

Reference information. Check the values against the current standard before using them in a project.


