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Pipes

BS EN 10224 / MS 1968

7¢) ERW Steel Pipes for Concrete Lined Pipes

British Standard (Extracts from BS EN 10224 : 2002 / MS 1968 : 2007)

General BS EN 10224 specifies the requirements for cold-formed welded circular hollow sections that used for the conveyance
Information of aqueous liquids, including water for human consumption.
The Cast analysis of the steel shall comply with the requirement of Table 1.
Table 1. Chemical composition limits of the cast analysis
Steel Grade % By Mass, Maximum
Steel Name Steel Number ¢ Si Mn P S
L235 0252 0.16 0.35 1.20 0.030 0.025
L275 0260 0.20 0.40 1.40 0.030 0.025
L355 0419 0.22 0.55 1.60 0.030 0.025
For steel L355 additions of niobium, titanium and vanadium are permitted at the discretion of the manufacturer. In
this case the inspection documents shall be state the level of these elements.
Chemical

Composition

Table 2. Permissible deviation of the product analysis from the specified cast analysis limits given in Table 1.

Element Limiting Values % Permissible
Deviation

c <0.20 +0.02
>0.20 +0.03

Si <£0.55 +0.05

Mn <1.60 +0.10

P <0.030 +0.005

S <0.025 +0.005

Cu <0.35 +0.05
>0.35 +0.07

Mechanical
Strength
(Tensile Test)

The minimum yield strength, tensile strength range and minimum elongation for the tubes covered shall be
accordance to Table 3

Table 3. the minimum yield and tensile strength requirement

Steel Tensile Min Yield Strength | Minimum Elongation A%
Grade/ Strength MPa
Name (Lo =5.65V Sp)
MPa For Thickness in mm

Longitudinal | Transverse
L235 360 - 500 235 225 25 23
L275 430-570 275 265 21 19
L355 500 - 650 355 345 21 19

Bending Test

The weld of submerged arc welded tubes and the seam weld of fitting and fittings components made from plate or
strip shall pass a weld bend test and the test pieces shall be bent through an angle of 180° around a bar of the
diameter specified in Table 4. The pipe shall be free from the occurrence of flaws or cracks on its weld metal, fusion
line, heat affected zone or parent metal.

Table 4. Weld bend test

Steel Name Diamater Of Mandrel For The
Weld Bend Test

L235 3T

L275 4T

L355 AT
Cold EW tubes shall pass a flattening test. No crack or imperfections shall be permitted in the metal or in the weld, the
Flattenin weld of welded tubes shall be positioned at 90° to the direction of flattening and the test piece shall be flattened until
Test & the distance between the platens is not greater than 67% of the original outside diameter.

The drift expanding test may replace the flattening test for tubes up to and including 150 mm diameter and 10 mm

Drift thickness at the direction of the manufacturer. One end of the test piece shall be expanded using a cone with an
Exl andin included angle (B) of 60° until the increase in outside diameter is not less than the appropriate value given in Table 5
Ters,t & and EW tubes shall pass a drift expanding test in according with Table 5. No cracks or imperfections shall be permitted

in the metal or in the weld, except that slight incipient cracking at the edges of the test piece shall not be cause for
rejection
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Table 5. Drift expanding test e
NCEENEME For The Drift Expanding Test S
% Increase in d/D? Ratio o
(o))
©
L235 10 12 o
L275 8 10
Remark: 1355 5 3
a. d=D-2T

The Tube shall withstand the test without leakage or visible deformation. The hydrostatic test shall be carried out at a
test pressure of 70 bar or P, calculated from the following equation, whichever is the lower, unless is specified by the

purchaser.
p. _205T
Hydrostatic D
Where
Test . .
P is the test pressure in bar
D s the specified outside diameter (mm)
T s the specified wall thickness (mm)
S isthe stress in MPa corresponding to 70% of the specified minimum yield strength (Table 3) for the

type pf steel concerned.

The Tolerances on dimensions shall be as specified in Table 6.
Table 6. Tolerance on dimensions
Characteristic | Circular Hollow Sections

Specified OD (mm) | Tolerance (mm)
Outside Dimension

(oD) OD < 219.1 +1% of diameter with a minimum of £ 0.5 mm
oD > 219.1 10.75% of diameter
Thickness (t) Shall not exceed £10% or £0.3mm, whichever is greater.
Tube outside diameter
Length mm
<406.4 mm 2406.4 mm
2000 < L < 6000 10 mm ¥25 mm
Length 0 0
+1 +
6000 < L < 12000 > mm >0 mm
0 0
L > 12000 ;by agreement
Straightness Shall not deviate from straightness by more than 0.2% of the total length
Tc.>leran.ces On Out-of-roundness (o) Shall not exceed 2%
Dimensions
and Mass : :
Concavity / convexity -
Radius of Corners -
Squareness of side -
Twist -
Inner Flash Height of the internal weld bead Shall not exceed (0.5 + 0.05T) mm
Outside diameter
End tolerance
mm
End tolerance on - )
di <219.1 +0.5 mm or + 0.5% D whichever is the greater
iameter
219.1<D <2032 +1.6 mm
>2032 3 mm
Bevel angle Root face
End Facing
30°, +5°,-0° 1.6 £0.8 mm

Mass (m) per unit
length
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Dimension and Unit Mass N
British Standard - BS EN 10224 / MS 1968:2007 Y &
Outside Diameter (D) Wall Thickness (t) mm g,
©
o
Mass per unit length, kg/m
26.9 1.23 | 1.40 | 1.56 | 1.72 | 1.87 | 2.07 | 2.26 | 2.49 | 2.70 | 2.86 | 2.94 | 3.20 | 3.47 | 3.73
30 | 1.38| 1.57 | 1.76 | 1.94 | 2.11 | 2.34 | 2.56 | 2.83 | 3.08 | 3.28 | 3.27 | 3.68 | 4.01 | 4.34
31.8 1.47 | 1.67 | 1.87 | 2.07 | 2.26 | 2.50 | 2.74 | 3.03 | 3.30 | 3.52 | 3.62 | 3.96 | 4.32 | 4.70
32 1.48 | 1.68 | 1.89 | 2.08 | 2.27 | 2.52 | 2.76 | 3.05 | 3.33 | 3.54 | 3.65 | 3.99 | 4.36 | 4.74
33.7 1.56 | 1.78 | 1.99 | 2.20 | 2.41 | 2.67 | 2.93 | 3.24 | 3.54 | 3.77 | 3.88 | 4.26 | 4.66 | 5.07 | 5.40
35 | 1.63 | 1.85 | 2.08 | 2.30 | 2.51 | 2.79 | 3.06 | 3.38 | 3.70 | 3.94 | 4.06 | 4.46 | 4.89 | 5.33 | 5.69
38 1.78 | 2.02 | 2.27 | 251 | 2.75 | 3.05 | 3.35 | 3.72 | 4.07 | 434 | 4.47 | 493 | 541 | 592 | 6.34 | 6.91
40 1.87 | 2.14 | 2.40 | 2.65 | 2.90 | 3.23 | 3.55 | 3.94 | 432 | 461 | 475 | 5.24 | 5.76 | 6.31 | 6.77 | 7.40
42.4 1.99 | 2.27 | 255 | 2.82 | 3.09 | 3.44 | 3.79 | 421 | 461 | 493 | 5.08 | 5.61 | 6.18 | 6.79 | 7.29 | 7.99
445 | 2.10 | 2.39 | 2.69 | 2.98 | 3.26 | 3.63 | 4.00 | 4.44 | 4.87 | 5.21 | 537 | 5.94 | 6.55 [ 7.20 | 7.75 | 851 | 9.09 | 9.86
483 228 | 2.61 | 2.93 | 3.25 | 3.56 | 3.97 | 437 | 486 | 534 | 571 | 590 | 6.53 | 7.21 | 7.95 | 8.57 | 9.45 | 10.1 | 11.0
51 242 | 2.76 | 3.10 | 3.44 | 3.77 | 421 | 464 | 5.16 | 5.67 | 6.07 | 6.27 | 6.94 | 7.69 | 8.48 | 9.16 | 10.1 | 109 | 11.9
54 | 256 | 2.93 | 3.30 | 3.65 | 401 | 447 | 493 | 5.49 | 6.04 | 547 | 6.68 | 7.41 | 821 | 9.08 | 9.81 | 109 | 11.7 | 12.8 | 13.9
57 271 | 3.10 | 3.49 | 3.87 | 425 | 474 | 523 | 5.83 | 6.41 | 6.87 | 7.10 | 7.88 | 874 | 9.67 | 10.5 | 11.6 | 12.5 | 13.7 | 15.0
60.3 2.88 | 3.29 | 3.70 | 4.11 | 451 | 5.03 | 555 | 6.19 | 6.82 | 7.31 | 7.55 | 839 | 9.32 | 103 | 11.2 | 12.4 | 13.4 | 147 | 161 | 175
63.5 3.03 | 347 | 390 | 433 | 476 | 532 | 5.87 | 655 | 7.21 | 7.74 | 8.00 | 8.89 | 9.88 | 10.9 | 11.9 | 13.2 | 142 | 157 | 17.3 | 187
70 335|384 | 432|480 | 527|590 | 651 | 727 | 8.01 | 8.60 | 889 | 9.90 | 11.0 | 12.2 | 13.3 | 14.8 | 16.0 | 17.7 | 195 | 21.3 | 22.7
73 | 350 | 401 | 451 | 5.01 | 551 | 6.16 | 6.81 | 7.60 | 8.38 | 9.00 | 9.31 | 10.4 | 11.5 | 12.8 | 13.9 | 155 | 16.8 | 18.7 | 20.6 | 22.5 | 24.0
76.1 3.65 | 419 | 471 | 524 | 575 | 6.44 | 7.11 | 7.95 | 877 | 9.42 | 9.74 | 108 | 12.1 | 13.4 | 146 | 163 | 17.7 | 196 | 21.7 | 23.7 | 25.3
825 | 397 | 455 | 5.12 | 5.69 | 6.26 | 7.00 | 7.74 | 8.66 | 9.56 | 10.3 | 10.6 | 11.8 | 13.2 | 14.7 | 16.0 | 17.9 | 19.4 | 21.6 | 23.9 | 26.2 | 28.1 | 30.8
88.9 429 | 491 | 553 | 6.15 | 6.76 | 7.57 | 838 | 9.37 | 103 | 11.1 | 11.5 | 12.8 | 14.3 | 16.0 | 17.4 | 195 | 21.1 | 23.6 | 26.2 | 28.8 | 30.8 | 34.0
101.6 491 | 563|635 | 7.06 | 777 | 870 | 9.63 | 108 | 11.9 | 12.8 | 13.3 | 14.8 | 16,5 | 18.5 | 20.1 | 22.6 | 24.6 | 27.5 | 30.6 | 33.8 | 36.3 | 40.2 | 43.5
108 | 5.23 | 6.00 | 6.76 | 7.52 | 827 | 9.27 | 10.3 | 11.5 | 12.7 | 13.7 | 14.1 | 15.8 | 17.7 | 19.7 | 21.5 | 24.2 | 26.3 | 29.4 | 32.8 | 36.3 | 39.1 | 43.4 | 47.0 | 51.2
114.3 554 | 635 | 7.16 | 7.97 | 877 | 9.83 | 109 | 12.2 | 13.5 | 14.5 | 150 | 16.8 | 188 | 21.0 | 22.9 | 25.7 | 28.0 | 31.4 | 35.1 | 38.8 | 41.8 | 46.5 | 50.4 | 55.1
127 6.17 | 7.07 | 7.98 | 888 | 9.77 | 11.0 | 12.1 | 13.6 | 150 | 16.2 | 16.8 | 18.8 | 21.0 | 23.5 | 25.7 | 28.9 | 31.5 | 35.3 | 39.5 | 43.8 | 47.3 | 52.8 | 57.4 | 62.9
133 6.46 | 7.41 | 836 | 930 | 10.2 | 11.5 | 12.7 | 143 | 15.8 | 17.0 | 17.6 | 19.7 | 22.0 | 24.7 | 27.0 | 30.3 | 33.1 | 37.1 | 41.6 | 46.2 | 49.8 | 55.7 | 60.7 | 66.6
139.7 679 | 779 | 8.79 | 9.78 | 10.8 | 12.1 | 13.4 | 15.0 | 16.6 | 17.9 | 18.5 | 20.7 | 23.2 | 26.0 | 28.4 | 32.0 | 34.9 | 39.2 | 439 | 48.8 | 52.7 | 59.0 | 64.3 | 70.7

1413 | 6.87 | 7.88 | 8.89 | 9.90 | 10.9 | 12.2 | 13.5 | 15.2 | 16.8 | 18.1 | 18.7 | 21.0 | 23.5 | 26.3 | 28.8 | 32.4 | 353 | 39.7 | 44.5 | 494 | 53.4 | 59.8 | 65.2 | 71.7
1524 | 7.42 | 851 | 9.61 | 10.7 | 11.8 | 13.2 | 146 | 16.4 | 18.2 | 19.6 | 20.3 | 22.7 | 254 | 285 | 31.2 | 351 | 384 | 43.1 | 484 | 53.8 | 58.2 | 653 | 71.3 | 78.5
159 | 7.74 | 8.89 | 10.0 | 11.2 | 123 | 13.8 | 15.3 | 17.1 | 19.0 | 20.5 | 21.2 | 23.7 | 26.6 | 29.8 | 32.6 | 36.7 | 40.1 | 45.2 | 50.7 | 56.4 | 61.1 | 68.6 | 74.9 | 82.6
168.3 8.20 | 9.42 | 106 | 11.8 | 13.0 | 146 | 16.2 | 18.2 | 20.1 | 21.7 | 22.5 | 25.2 | 28.2 | 31.6 | 34.6 | 39.0 | 42.7 | 48.0 | 54.0 | 60.1 | 65.1 | 73.1 | 80.0 | 88.3
177.8 | 867 | 9.95 | 11.2 | 125 | 13.8 | 155 | 17.1 | 19.2 | 21.3 | 23.0 | 23.8 | 26.6 | 29.9 | 33.5 | 36.7 | 41.4 | 452 | 51.0 | 57.3 | 63.8 | 69.2 | 77.8 | 85.2 | 94.2
193.7 | 9.46 | 10.9 | 12.3 | 13.6 | 15.0 | 16.9 | 18.7 | 21.0 | 23.3 | 25.1 | 26.0 | 29.1 | 32.7 | 36.6 | 40.1 | 453 | 496 | 559 | 62.9 | 70.1 | 76.0 | 85.7 | 93.9 | 104

219.1 10.7 | 123 | 13.9 | 155 | 17.0 | 19.1 | 21.2 | 23.8 | 26.4 | 285 | 29.5 | 33.1 | 37.1 | 41.6 | 456 | 51.6 | 56.5 | 63.7 | 71.8 | 80.1 | 87.0 | 98.2 | 108 120
2445 | 12.0 | 13.7 | 155 | 173 | 19.0 | 21.4 | 23.7 | 26.6 | 29.5 | 31.8 | 33.0 | 37.0 | 416 | 46.7 | 51.2 | 57.8 | 63.3 | 71.5 | 80.6 | 90.2 | 98.0 | 111 122 135
273 134 | 154 | 173 | 193 | 21.3 | 23.9 | 26.5 | 29.8 | 33.0 | 356 | 369 | 414 | 466 | 52.3 | 573 | 64.9 | 71.1 | 80.3 [ 90.6 | 101 110 125 137 153
323.9 20.6 | 23.0 [ 25.3 | 284 | 316 | 354 | 393 | 424 | 440 | 493 | 555 | 62.3 | 68.4 | 77.4 | 84.9 | 96.0 | 108 121 132 150 | 165 184
355.6 226 | 25.2 | 27.8 | 31.3 | 34.7 | 39.0 | 43.2 | 46.6 | 483 | 543 | 61.0 | 68.6 | 75.3 | 85.2 | 93.5 | 106 120 | 134 | 146 166 183 | 204
406.4 259 | 289 | 31.8 | 358 | 39.7 | 446 | 495 | 53.4 | 554 | 62.2 | 69.9 | 78.6 | 86.3 | 97.8 | 107 121 137 154 168 | 191 | 210 | 235
457 35.8 | 40.3 | 44.7 | 50.2 | 56.7 | 60.1 | 62.3 | 70.0 | 78.8 | 88.6 | 97.3 | 110 | 121 137 | 155 174 190 | 216 | 238 | 266
508 39.8 | 44.8 | 49.7 | 55.9 | 62.0 | 669 | 69.4 | 77.9 | 87.7 | 98.6 | 108 123 135 153 173 194 212 241 266 298
559 439 | 493 | 54.7 | 615 | 683 | 73.7 | 76.4 | 859 | 96.6 | 109 119 135 149 168 191 | 214 | 234 | 266 | 294 | 329
610 479 | 53.8 | 59.8 | 67.2 | 74.6 | 80.5 | 83.5 | 93.8 | 106 119 130 148 | 162 184 | 209 | 234 | 256 | 291 322 | 361
660 72.7 | 80.8 | 87.2 | 90.4 | 102 114 129 141 160 176 200 226 254 277 316 349 392
711 784 | 87.1 | 94.0 | 97.4 | 109 123 139 152 173 190 | 215 | 244 | 274 | 299 | 341 | 377 | 423
762 84.1 | 93.3 | 101 104 | 117 132 149 163 185 204 | 231 | 262 294 | 321 | 366 | 405 | 454
813 89.7 | 99.6 | 108 112 125 141 159 175 198 218 247 280 314 343 391 433 486
864 95.4 | 106 114 | 119 133 150 | 169 186 | 211 | 231 | 262 298 | 335 | 365 | 416 | 461 | 517
914 101 112 121 125 141 159 179 196 | 223 | 245 | 278 | 315 | 354 | 387 | 441 | 488 | 548
1016 112 125 135 140 157 177 199 219 248 273 309 351 395 431 491 544 611
1067 131 141 147 165 186 | 209 | 230 | 261 | 286 | 325 | 369 | 415 | 453 | 516 | 572 642
1118 137 148 154 173 195 | 219 | 241 | 273 | 300 | 341 | 387 | 435 | 475 | 542 | 600 | 674
1168 143 155 161 180 | 203 | 229 252 | 286 | 314 | 356 | 404 | 455 | 497 | 566 | 627 | 705
1219 150 162 168 | 188 | 212 | 239 263 298 | 328 | 372 | 422 | 475 | 519 | 591 655 | 736
1321 182 204 | 230 | 259 | 285 | 323 355 | 403 | 458 | 515 | 563 642 | 711 | 799
1422 196 | 220 | 248 | 279 | 307 | 348 | 383 | 435 | 493 | 555 | 606 | 692 | 766 | 861
1524 236 | 266 | 299 | 329 | 373 | 410 | 466 | 529 | 595 | 650 | 742 | 822 | 924
1626 252 | 283 319 | 351 | 399 | 438 | 497 | 564 | 635 694 | 792 | 878 | 987
1727 301 339 | 373 | 423 | 466 | 529 | 600 | 675 | 738 | 842 | 933 | 1049
1829 319 | 359 | 395 | 449 | 493 | 560 | 636 | 715 782 | 892 | 989 | 1112
1930 379 | 417 | 474 | 521 | 591 671 | 755 | 825 | 942 | 1044 | 1175
2032 399 | 439 | 499 | 548 | 623 | 707 | 795 | 869 | 992 | 1100 | 1237
2134 461 524 | 576 | 654 | 742 | 836 | 913 | 1043 | 1156 | 1300
2235 483 549 | 604 | 685 | 778 | 876 | 957 | 1093 | 1211 | 1363
2337 574 | 631 | 717 | 813 | 916 | 1001 | 1143 | 1267 | 1425
2438 599 658 748 849 956 | 1045 | 1193 | 1323 | 1488
2540 686 | 779 | 885 | 996 | 1089 | 1243 | 1378 | 1551
Note : Series 1 Tube for which all the accessories needed for the construction of piping system are standardized.

Tube for which not all the accessories are standardized.
Tube for special application for which very few standardized accessories exist.

Series 2
Series 3
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- Grade : ERW 320 <
ERW 360 °

ERW 430 o
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BS 3601 - JKR Dimension

Outside Minimum Outside Diameter Calculated Weight Hydrostatic
Diameter Wall Thickness Minimum Maximum Plain Ends Test Pressure
mm mm kg/m (Steel 430) bar
121.9 4.10 120.7 123.1 11.91 70
177.3 4.10 176.0 178.6 17.51 70
232.2 4.10 230.5 233.9 23.06 70
286.0 4.10 283.9 288.1 28.50 63
345.4 5.80 342.8 348.0 48.57 70
399.3 5.80 396.3 402.3 56.28 64
426.0 5.80 422.8 429.2 60.10 60
453.1 5.80 449.7 456.5 63.98 56

BS 3601 - BS 534 Dimension

Outside Minimum Outside Diameter Calculated Weight Hydrostatic
Diameter Wall Thickness Minimum Maximum Plain Ends Test Pressure
mm mm kg/m (Steel 430) bar
114.3 3.60 113.2 115.4 9.83 70
139.7 3.60 138.3 141.1 12.08 70
168.3 3.60 166.6 170.0 14.62 70
193.7 4.00 192.2 195.2 18.71 70
219.1 4.00 217.5 220.7 21.22 70
244.5 4.00 242.7 246.3 23.72 70
273.0 4.00 270.9 275.0 26.53 64
3239 4.00 321.5 326.3 31.55 54
355.6 4.50 352.9 358.3 38.96 56
406.4 4.50 403.4 409.4 44.60 49
457.0 5.00 453.6 460.4 55.73 48




