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Collapse Pressure Tensile Load Collapse Pressure Tensile Load

Outside Calculated| Tube Body Load Torsional Outside UEIRLGIEGESS Calculated| Tube Body Load Torsional| Minimum| Hydro
Diameter Inside — — Yield Internal | Test Ovality(Dmax)-Dmin)/D e (3 Diameter Inside — — Yield Internal | Test S e
Diameter Mlnlmum Mlmmum Strength | Yield Pressure Ulaiie it Diameter Mlnlmum Mlmmum Strength | Yield Pressure Unit Length
Yield Tensile Strength ° Yield Tensile Strength 0.02 - °
Strength | Strength n S| S y/2 ----
0.080 0.075 0.840 16,190 18,500 330 10500 9500 9710 |5740 | 3930 2430 4140 | 2830 1750 0.79 0.204 0.192 1.592 80,570 92,080 3,170 13440 12100 | 12150 | 7870 5390 3340 5900 | 4040 2500 3.92
0.087 0.082 0.826 17,470 19,960 350 11480 10300 |10540 |6440 | 4410 2730 4710 | 3220 2000 0.85 0.224 0.212 1.552 87,490 99,980 3,370 14840 13400 | 13270 | 8910 6100 3780 6780 | 4640 2880 4.25
0.095 0.090 0.810 18,910 21,610 380 12600 11300 |11470 | 7260 | 4970 3080 5390 | 3690 2280 0.92 2.000 0.236 0.224 1.528 91,550 104,630 3,490 15680 14100 | 13920 | 9540 6530 4050 7320 | 5010 3100 4.45
1.000 0.102 0.097 0.796 20,140 23,020 400 13580 12200 12260 | 7980 5460 3380 5990 4100 2540 0.98 0.250 0.238 1.500 96,210 109,960 3,620 16660 15000 14680 | 10280| 7030 4360 7960 5450 3370 4.68
0.109 0.104 0.782 21,360 24,410 410 14560 13100 13050 | 8700 5960 3690 6610 4520 2800 1.04 0.276 0.261 1.448 104,640 119,590 3,840 18270 15000 15890 | 11490| 7860 4870 9020 6170 3830 5.09
0.118 0.110 0.764 22,890 26,160 440 15400 13900 13710 9330 6390 3960 7140 4890 3030 1.11 0.281 0.266 1.438 106,230 121,400 3,880 18620 15000 16140 | 11750 8040 4980 9250 6330 3920 5.16
0.125 0.117 0.750 24,050 27,490 450 16380 14700 | 14460 | 10060 | 6890 4270 | 7770 | 5320 | 3300 1.17
0.134 0.126 0.732 25,520 29,170 470 17640 15000 | 15420 |11010| 7540 4670 8600 | 5890 | 3650 1.24
0.109 0.104 2.157 54,320 62,080 2,830 6130 5500  [3330 |2170 | 1480 920 1530 | 1050 650 2.64
0.118 0.110 2.139 58,570 66,940 3,030 6480 5800  [3870 |2450 | 1680 1040 | 1730 | 1180 730 2.85
0.080 0.075 1.090 20,580 23,520 540 8400 7600 | 6780 | 4010 | 2750 1700 | 2840 | 1940 | 1200 1.00 0.125 0.117 2.125 61,850 70,690 3,180 6900 6200 | 4500 |2790 | 1910 1180 | 1960 | 1340 830 3.01
0.087 0.082 1.076 22,250 25,430 580 9180 8300 7970 | 4670 | 3200 1980 | 3320 | 2270 | 1410 1.08 0.134 0.126 2.107 66,040 75,470 3,370 7430 6700 | 5300 |3220 | 2200 1360 | 2260 | 1550 960 3.21
0.095 0.090 1.060 24,130 27,580 620 10080 9100  [9330 | 5440 | 3720 2310 [3900 | 2670 | 1650 1.17 0.145 0.137 2.085 71,110 81,270 3,600 8080 7300 6290 |3750 | 2570 1590 | 2640 | 1810 1120 3.46
0.102 0.097 1.046 25,750 29,430 660 10860 9800  [10020 | 6000 | 4110 2540 4350 | 2980 | 1840 1.25 0.156 0.148 2.063 76,130 87,000 3,820 8720 7800  [7270 |4280 | 2930 1820 | 3030 | 2080 1290 3.70
0.109 0.104 1.032 27,350 31,260 690 11650 10500 | 10680 | 6560 | 4490 2780  [4810 | 3290 | 2040 1.33 0.165 0.157 2.045 80,190 91,650 3,990 9250 8300 8080 |4730 | 3240 2010 | 3370 | 2300 1430 3.90
1.250 0.118 0.110 1.014 29,370 33,570 730 12320 11100 | 11240 | 7050 | 4830 2990  [5220 | 3570 | 2210 1.43 2.375 0.175 0.167 2.025 84,670 96,760 4,180 9840 8900  [8970 |5230 | 3580 2220 | 3740 | 2560 1590 4.12
0.125 0.117 1.000 30,930 35,340 760 13100 11800 | 11880 | 7630 | 5220 3230 5690 | 3900 | 2410 1.50 0.188 0.176 1.999 90,420 103,340 4,410 10370 9300 [9610 |5650 | 3870 2400 | 4070 | 2780 1720 4.40
0.134 0.126 0.982 32,890 37,580 800 14110 12700 | 12690 | 8370 | 5730 3550 [ 6320 | 4330 | 2680 1.60 0.204 0.192 1.967 97,400 111,310 4,690 11320 10200 | 10400 | 6320 | 4330 2680 | 4620 | 3160 1960 4.73
0.145 0.137 0.960 35,240 40,270 840 15340 13800 | 13660 | 9290 | 6360 3940 [ 7100 | 4860 | 3010 171 0.224 0.212 1.927 105,960 | 121,100 5,020 12500 11300 | 11380 | 7180 | 4910 3050 | 5320 | 3640 2260 5.15
0.156 0.148 0.938 37,530 42,890 880 16580 14900 | 14610 [10210| 6990 | 4330 | 7900 | 5410 | 3350 1.82 0.236 0.224 1.903 111,010 | 126,870 5,210 13200 11900 | 11960 | 7700 | 5270 3270 | 5760 | 3940 2400 5.40
0.165 0.157 0.920 39,370 44,990 910 17580 15000 | 15380 [10970| 7510 | 4650 |8570 | 5860 | 3630 1.91 0.250 0.238 1.875 116,830 | 133,520 5,420 14030 12600 | 12620 | 8310 | 5690 3520 | 6270 | 4290 2660 5.68
0.175 0.167 0.900 41,370 47,280 940 18700 15000 | 16210 | 11810| 8080 5010 [ 9310 | 6370 | 3950 2.01 0.276 0.261 1.823 127,400 | 145,600 5,780 15390 13900 | 13690 | 9320 | 6380 3950 | 7130 | 4880 3020 6.19
0.281 0.266 1.813 129,400 | 147,880 5,850 15680 14100 | 13920 | 9540 | 6530 4050 | 7320 | 5010 3100 6.29
0.300 0.285 1.775 136,900 | 156,450 6,090 16800 15000 | 14780 | 10380 | 7100 4400 | 8050 | 5510 3410 6.65
0.087 0.082 1.326 27,030 30,900 870 7650 6900  [5650 | 3400 | 2330 1440 2390 | 1640 | 1020 1.31
0.095 0.090 1.310 29,350 33,550 930 8400 7600 | 6780 | 4010 | 2750 1700 | 2840 | 1940 | 1200 1.43
0.102 | 0.097 1.296 | 31,360 35840 | 990 9050 | 8100|7770 14560 | 3120 | 1930 13240 | 2220 | 1370 1.52 0145 | 0137 | 2.335 79,080 | 90380 | 4470 | 7310 6600 | 5120 |3120 | 2140 | 1320 |2190 | 1500 | 930 3.84
0.109 | 0.104 1282 | 33340 38,110 | 1040 | 9710 | 8700 18760 |5L10 | 3500 | 2170 13650 | 2500 | 1550 162 0156 | 0148 | 2.313 84,700 | 96,800 | 4,750 | 7890 7100|6010 |3600 | 2460 | 1530 | 2530 | 1730 | 1070 | 4.12
0.118 | 0.110 1264 | 35860 40990 | 1,110 | 10270 | 9200 |9510 | 5570 | 3810 | 2360 | 4000 | 2740 | 1700 L74 0.165 | 0157 | 2.295 89,260 | 102,010 | 4970 | 8370 7500 | 6740 |3990 | 2730 | 1690 | 2820 | 1930 | 1200 | 4.34
0.125 | 0117 1250 | 37,800 43,200 | 1,160 | 10920 | 9800 | 10070 6040 | 4130 | 2560 | 4380 | 3000 | 1860 184 0175 | 0167 | 2.275 94290 | 107,760 | 5210 | 8910 8000 | 7550 |4440 | 3040 | 1880 | 3150 | 2150 | 1330 | 4.58
1.500 0.134 | 0126 1232 | 40250 46,000 | 1,220 | 11760 | 10600 |10770 | 6640 | 4550 | 2820 | 4880 | 3340 | 2070 1.96 0.188 | 0176 | 2.249 100,750 | 115150 | 5520 | 9390 8500 |8280 |4840 | 3310 | 2050 |3450 | 2360 | 1460 | 4.90
0.145 | 0.137 1210 | 43210 49,380 | 1,290 | 12790 | 11500 |11620 7390 | 5060 | 3140 | 5500 | 3760 | 2330 2.10 2625 0204 | 0192 | 2217 108,610 | 124,130 | 5880 | 10240 | 9200 [9490 |5550 | 3800 | 2360 |3990 | 2730 | 1690 | 5.8
0.156 | 0.148 1188 | 46,110 52690 | 1,350 | 13810 | 12400 |12450 8150 | 5580 | 3460 16130 | 4200 | 2600 2.24 0224 | 0212 | 2177 118270 | 135170 | 6300 | 11310 | 10200 | 10390 |6320 | 4320 | 2680 |4610 | 3150 | 1950 | 5.75
0.165 0.157 1170 | 48440 35,360 | 1410 | 14650 | 13200 |13120 |8774 | 6010 | 3720 | 6660 | 4560 | 2830 2.35 023 | 0224 |2153 123990 | 141,700 | 6550 | 11950 | 10800 |10930 |6780 | 4640 | 2880 |4990 | 3420 | 2120 6.03
0.175 0.167 1.150 | 50,990 58,280 | 1460 | 15590 | 14000 |13850 |9470 | 6480 | 4020 7260 | 4970 | 3080 2.48 0.250 0238 | 2125 130,570 | 149230 | 6,820 | 12690 | 11400 |11540 [7320 | 5010 | 3110 |5440 | 3720 | 2310 6.35
0.188 | 0.180 1124 | 54,240 61990 | 1530 | 16800 | 15000 14780110380} 7100 | 4400 18050 | 5510 | 3410 2.64 0276 | 0261 | 2.073 142,570 | 162,940 | 7310 | 13920 | 12500 |12540 |8230 | 5630 | 3490 |6200 | 4240 | 2630 | 6.93
0.204 | 0.196 1092 | 58,140 66450 | 1600 | 18290 | 15000 |15900|11500] 7870 | 4880 |9030 | 6180 | 3830 2.83 0281 | 0266 | 2.063 144,850 | 165540 | 7400 | 14190 | 12800 |12750 8430 | 5770 | 3570 |6370 | 4360 | 2700 | 7.04
0.300 0.285 2.025 153,390 | 175,300 7,720 15200 13700 | 13550 | 9180 | 6280 3890 | 7010 | 4800 2970 7.46
0.095 0.090 1.560 34,580 39,520 1,310 7200 6500  |[4960 |3030 | 2080 1290 | 2130 | 1460 | 900 1.68
0.102 0.097 1.546 36,970 42,250 1,390 7760 7000 5810 | 3490 | 2390 1480 2460 | 1680 1040 1.80 0.145 0.137 2.585 87,050 99,490 5,440 6670 6000 4160 | 2610 1780 1110 1840 | 1260 780 4.23
0.109 0.104 1.532 39,340 44,950 1,460 8320 7500 6660 | 3950 | 2700 1670 2790 | 1910 1180 191 0.156 0.148 2.563 93,280 106,600 5,790 7210 6500 4970 | 3040 2080 1290 2140 | 1460 910 4.53
0.118 0.110 1.514 42,350 48,400 1,560 8800 7900 7390 | 4350 | 2980 1840 3080 | 2110 1310 2.06 0.165 0.157 2.545 98,330 112,380 6,060 7650 6900 5630 |3390 | 2320 1440 2390 | 1640 1010 4.78
0.125 0.117 1.500 44,670 51,050 1,630 9360 8400 8240 | 4820 | 3300 2040 3430 | 2350 1460 217 0.175 0.167 2.525 103,910 118,750 6,360 8130 7300 6370 | 3790 | 2600 1610 2680 | 1830 1130 5.05
0.134 0.126 1.482 47,620 54,420 1,720 10080 9100 9330 | 5440 | 3720 2310 3900 | 2670 | 1650 231 0.188 0.176 2.499 111,090 126,960 6,740 8570 7700 7040 | 4160 | 2840 1760 | 2940 | 2010 1250 5.40
1.750 0.145 0.137 1.460 51,180 58,490 1,830 10960 9900 | 10100 | 6070 | 4150 2570 [ 4410 | 3020 | 1870 2.49 0.204 0.192 2.467 119,830 | 136,940 7,190 9350 8400 | 8220 |4810 | 3290 2040 | 3420 | 2340 1450 5.82
0.156 0.148 1.438 54,680 62,500 1,930 11840 10700 | 10840 | 6700 | 4590 2840 4930 | 3370 | 2090 2.66 2.875 0.224 0.212 2.427 130,590 149,240 7,730 10320 9300 9560 | 5610 | 3840 2380 | 4040 | 2760 1710 6.35
0.165 0.157 1.420 57,510 65,730 2,010 12560 11300 | 11430 | 7230 | 4950 3060 [5360 | 3670 | 2270 2.80 0.236 0.228 2.403 136,960 | 156,530 8,040 11100 10000 | 10220 |6170 | 4220 2620 4490 | 3070 1900 6.67
0.175 0.167 1.400 60,610 69,270 2,090 13360 12000 | 12090 | 7820 | 5350 3310 5850 | 4010 | 2480 2.95 0.250 0.238 2.375 144,320 164,930 8,400 11590 10400 | 10630 | 6520 | 4460 2770 | 4780 | 3270 2030 7.02
0.188 0.180 1.374 64,580 73,800 2,200 14400 13000 | 12920 | 8590 | 5880 3640 6500 | 4450 | 2760 3.14 0.276 0.261 2.323 157,750 180,280 9,020 12710 11400 | 11560 | 7340 | 5020 3110 | 5450 | 3730 2310 7.67
0.204 0.196 1.342 69,360 79,260 2,320 15680 14100 | 13920 | 9540 | 6530 4050 7320 | 5010 | 3100 3.37 0.281 0.266 2313 160,300 183,200 9,130 12950 11700 | 11750 | 7510 | 5140 3190 5600 | 3830 2370 7.79
0.224 0.216 1.302 75,170 85,910 2,460 17280 15000 | 15150 | 10740| 7350 4550 8360 | 5720 | 3550 3.65 0.300 0.285 2.275 169,880 194,150 9,550 13880 12500 | 12500 | 8200 | 5610 3480 | 6170 | 4230 2620 8.26
0.236 0.228 1.278 78,580 89,800 2,540 18240 15000 | 15860 | 11460| 7840 4860 [ 9000 | 6160 | 3820 3.82
0.250 0.242 1.250 82,470 94,250 2,620 19360 15000 | 16680 | 12300| 8420 5220 [ 9750 | 6670 | 4130 4.01
0.156 0.148 3.188 114,720 | 131,110 8,840 5920 5300 | 3050 [2010 | 1370 850 1430 | 980 610 5.58
0.165 0.157 3.170 121,010 | 138,300 9,270 6280 5700 | 3410 |2240 | 1530 950 1590 | 1090 670 5.88
0.109 0.104 1.782 45,330 51,800 1,960 7280 6600  |[5080 |3100 | 2120 1310 | 2180 | 1490 | 920 2.20 0.175 0.167 3.150 127,960 | 146,240 9,750 6680 6000 | 4170 | 2610 | 1790 1110 | 1840 | 1260 780 6.22
0.118 0.110 1.764 48,840 55,810 2,090 7700 6900  |[5720 | 3440 | 2350 1460 | 2420 | 1660 | 1030 2.37 0.188 0.176 3.124 136,930 | 156,490 10,360 | 7040 6300 | 4720 [2910 | 1990 1230 | 2040 | 1400 870 6.66
0.125 0.117 1.750 51,540 58,910 2,190 8190 7400 | 6460 | 3840 | 2630 1630 | 2710 | 1860 | 1150 2.51 3.500 0.204 0.192 3.092 147,870 | 168,990 11,080 | 7680 6900 | 5690 |3420 | 2340 1450 | 2410 | 1650 1020 7.19
0.134 0.126 1.732 54,990 62,840 2,310 8820 7900 [ 7420 | 4360 | 2990 1850 3090 | 2120 | 1310 2.67 0.224 0.212 3.052 161,380 | 184,430 11,960 | 8480 7600 | 6900 |4080 | 2790 1730 | 2890 | 1970 1220 7.84
0.145 0.137 1.710 59,150 67,600 2,460 9590 8600  |8590 | 5020 | 3430 2130|3580 | 2450 | 1520 2.88 0.236 0.224 3.028 169,400 | 193,600 12,470 | 8960 8100 7630 | 4480 | 3070 1900 | 3180 | 2180 1350 8.23
2.000 0.156 0.148 1.688 63,260 72,300 2,610 10360 9300 [9590 |5640 | 3860 2390  [4060 | 2780 | 1720 3.08 0.250 0.238 3.000 178,680 | 204,200 13,050 | 9520 8600 | 8480 |4960 | 3390 2100 | 3530 | 2420 1500 8.69
0.165 0.157 1.670 66,580 76,100 2,720 10990 9900 | 10130 | 6090 | 4170 2580 | 4420 | 3030 | 1880 3.24 0.276 0.261 2.948 195,680 | 223,640 14,080 | 10440 9400 | 9660 |5700 | 3900 2420 | 4100 | 2810 1740 9.51
0.175 0.167 1.650 70,230 80,270 2,840 11690 10500 | 10710 | 6590 | 4510 2800 | 4840 | 3310 | 2050 3.41 0.281 0.266 2.938 198,920 | 227,340 14,270 | 10640 9600 | 9830 |5840 | 4000 2480 | 4220 | 2890 1790 9.67
0.188 0.176 1.624 74,910 85,620 2,990 12320 11100 | 11240 | 7050 | 4830 2990  [5220 | 3570 | 2210 3.64 0.300 0.285 2.900 211,120 | 241,270 14,990 | 11400 10300 | 10470 | 6380 | 4370 2710 | 4660 | 3190 1980 10.26
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Collapse Pressure Tensile Load

Outside Calculated Torsional Outside Wall Thickness Calculated Tube Body Load Torsional | Minimum | Hydro
Diameter Inside — — Yield Test Ovality(Dmax)-Dmin)/D e (1 Diameter Inside — — Yield Internal | Test Ovality(Dmax)-Dmin)/D VS (3
Diameter Mlnlmum Mlmmum Pressure UnitLength Diameter Mlnlmum Mlnlmum Strength | Yield Pressure _ Unit Length
e e ° Bl sreen |0 AT
gt
0.080 | 0075 0840 | 18500 | 20350 | 380 12000 | 10800 |11100 |6560 | 4490 | 2780 | 4730 | 3240 | 2010 0.79 0204 | 0192 | 1592 92080 | 101290 | 3620 | 15360 | 13900 |13890 |9000 | 6160 | 3820 | 6750 | 4620 | 2860 | 3.92
0.087 0.082 0.826 19,960 21,960 400 13120 11800 |12040 | 7360 | 5040 3120 5380 | 3680 2280 0.85 0.224 0.212 1.552 99,980 109,980 3,850 16960 15000 | 15160 | 10190 6970 4320 7750 | 5300 3290 4.25
0.095 0.090 0.810 21,610 23,770 | 430 14400 | 13000 13100 8290 | 5680 | 3520 |6150 | 4210 | 2610 0.92 2.000 023 | 0224 | 1528 104,630 | 115090 | 3,990 | 17920 | 15000 |15910|10900| 7460 | 4620 | 8370 | 5730 | 3550 445
1.000 0.102 0.097 0.796 23,020 25,320 450 15520 14000 14010 | 9120 6240 3870 6840 4680 2900 0.98 0.250 0.238 1.500 109,960 120,950 4,130 19040 15000 16770 | 11740| 8040 4980 9090 6220 3860 4.68
0.109 | 0.104 0.782 | 24410 | 26850 | 470 16640 | 14900 |14910 [9950 | 6810 | 4220 | 7550 | 5170 | 3200 1.04 0276 | 0261 | 1448 119590 | 131550 | 4380 | 20880 | 15000 | 18160 | 13130| 8980 | 5570 | 10310 7060 | 4370 | 5.09
0.118 | 0.110 0.764 | 26160 | 28770 | 500 17600 | 15000 |15660 |10660| 7300 | 4520 | 8160 | 5580 | 3460 111 0281 | 0266 | 143 121400 | 133540 | 4430 | 21280 | 15000 | 18450 13430 9100 | 5e90 | 10570 Toa0 | 4480 | 5.6
0.125 | 0117 0.750 | 27,490 | 30240 | 520 18720 | 15000 |16530 |11500| 7870 | 4880 | 8890 | 6080 | 3770 117
0134 | 0.126 0732 | 29170 | 32,080 | 540 20160 | 15000 |17620 |12580| 8610 | 5340|9830 | 6730 | 4170 124
0009 | 0104 | 2.157 62,080 | 68280 | 3240 | 7010 | 6300 |3530 |2370 | 1620 | 1010 | 1700 | 1160 | 720 2.64
0118 | 0110 | 2.139 66940 | 73,630 | 3,460 | 7410 | 6700 |4090 |2690 | 1840 | 1140 | 1920 | 1310 | 810 2.85
0.080 | 0.075 1090 | 23520 | 25880 | 620 9600 | 8600 |7450 |4510 | 3080 | 1910 |3200 | 2190 | 1360 1.00 wuEs O 228 O TN Mgl T L TID asin RS e A e e 2 el
0.087 | 0.082 1076 | 25430 | 27970 | 670 10500 | 9500 | 8830 |5270 | 3600 | 2230 | 3760 | 2570 | 1590 1.08 T I T T T e
0.095 | 0.090 1.060 | 27,580 30330 | 710 11520 | 10400 | 10400 | 6150 | 4210 | 2610 | 4420 | 3020 | 1870 117 Sk || Gy || AGEE G20 | Gkl | G100 || EPEG D G0 e || 2570 || kD | AE | AV | D || Glal
0.102 | 0.097 1.046 | 29430 32370 | 750 12420 | 11200 | 11450 | 6860 | 4690 | 2910 | 4970 | 3400 | 2110 1.25 SD || G || A6 S0 || S | S0 || 66 J00 |Ghe ||a5PD || SB00 || ARG | e | A | B0 || chi
0.109 | 0.104 1032 | 31,260 | 34380 | 790 13310 | 12000 |12200 |7500 | 5130 | 3180 | 5500 | 3760 | 2330 133 Sl || Giby || A S0 | W | S0 || WEED || o0 ||GeE0 | R0 || S || AT | S0 | A8 | A || SH
1250 0.118 | 0110 1014 | 33570 | 36930 | 840 14080 | 12700 [12840 |8060 | 5520 | 3420 | 5960 | 4080 | 2530 143 2.375 S || Gy || APk S0 | Joek) | S0 || WeED | J0plo |[GRED |0 || cWeD || A0 |kl || AP | WD )| el
ioh | i 1000 | 35340 | 38880 | 870 rREET R E R ETR R AR D o 0188 | 0176 | 1.999 103340 | 113,670 | 5040 | 11860 | 10700 |10920 [6440 | 4410 | 2730 [4640 | 3180 | 1970 | 4.40
v T oG 0082 | 37580 | 41340 | 910 e e izsos om0 T eeen | aomn om | m | o T 0204 | 0192 | 1.967 111,310 | 122440 | 5360 | 12930 | 11600 |11890[7230 | 4950 | 3070 |5280 | 3610 | 2240 | 473
i T o 0060 | 40270 | 44300 | 960 TR TRER R R R o 0224 | 0212 | 1927 121,100 | 133210 | 5740 | 14280 | 12900 |13010 [8210 | 5620 | 3480 | 6080 | 4160 | 2580 | 5.15
015 | 0.148 0938 | 42890 | 47,180 | 1,010 | 18940 | 15000 |16700 |11670] 7990 | 4950 | 9030 | 6180 | 3830 182 U5 | Gops || LSUE 26, S0 WSS, 60T 35 0T 0 ORS00 S F16//0% 165 00 G020 75O (655 OF -0 U 2170 W 10
0.165 | 0.157 0920 | 44990 | 49490 | 1040 | 20100 | 15000 |17570 | 12540 8580 | 5320 | 9790 | 6700 | 4150 191 S0 || Gk || e Leipl) | ddii || GIBD | JOED | Whay | eskl e || @D | WD |0 || S5 | S0 || SN
0.175 | 0.167 0900 | 47,280 | 52,010 | 1,080 | 21380 | 15000 |18520 |13500| 9240 | 5720 | 10640 7280 | 4510 2.01 SE || Gl || AP Loy | Jhis) | G300 || TAED | B | D || i) D | ki) [0 | SRED | SIS || @ik
0281 | 0266 | 1.813 147,880 | 162,670 | 6,690 | 17920 | 15000 |15910 |10900| 7460 | 4620 [8370 | 5730 | 3550 | 6.9
0300 | 0285 | 1775 156450 | 172,00 | 6970 | 19200 | 15000 | 16900 |11860| 8120 | 5030 | 9200 | 6300 | 3900 | 6.65
0.087 | 0.082 1326 | 30,900 | 33990 | 990 8750 | 7800 |6140 | 3800 | 2600 | 1610 | 2690 | 1840 | 1140 131
0.095 | 0.090 1310 | 33550 | 36900 | 1,070 | 9600 | 8600 | 7450 |4510 | 3080 | 1910 | 3200 | 2190 | 1360 143 o T o oo 50330 | 9ea0 | sito | sm0 | 7e00 Tssa0 [ae0 | 2370 | 1470 T2ae0 | 1680 | tod0 | 34
0102 | 0,097 1296 | 35840 | 39420 | 1,30 | 10350 | 9300 |8600 | 5140 | 3520 | 2180 | 3660 | 2510 | 1550 152 o6 | ous |23 06800 | 106480 | 5430 | 9020 | 8100|6560 4020 | 2750 | 1710|2850 | 1050 | 1210 | 412
0109 | 0.104 1282 | 38110 | 41,920 | 1,090 | 11090 | 10000 |9740 | 5780 | 3950 | 2450 | 4140 | 2830 | 1750 162 oies | ousr 2295 102010 | 12220 | 5680 | 9570 | se00 |7400 [44s0 | 3070 | 100 3180 | 2180 | 1350 | 434
0118 | 0.110 1264 | 40,990 | 45080 | 1260 | 11730 | 10500 |10730|6330 | 4340 | 2690 | 4560 | 3120 | 1930 174 P R R 107760 | 118530 | 5960 | 10180 | 9200 8340 5000 | 3420 | 2120 | 3360 | 2430 | 1510 | 45
0025 | 0117 1250 | 43200 | 47,520 | 1320 | 12480 | 11300 |11510|6900 | 4720 | 2930 | 5010 | 3430 | 2120 184 PP R R 115150 | 126660 | 6300 | 10730 | 600 o180 |s4g0 | 3740 | 2320 |3%00 | 2670 | 1660 | 40
1500 0134 | 0126 | 1232 | 46000 | 50600 | 1390 | 1340 | 12100 112310 7590 | 3200 | 3220 | 9570 | 3820 | 2360 = 2625 0204 | 0192 | 2217 | 124130 | 136540 | 6,710 | 11700 | 10500 |10680|6310 | 4320 | 2670 4540 | 3110 | 1920 | 528
0145 | 0137 1210 | 49380 | 4320 | 1470 | 14610 | 13100 1132801840 | 5780 | 3580 16280 | 4300 | 2670 . 0224 | 0212 | 2177 135170 | 148,690 | 7,00 | 12920 | 11600 |11880[7220 | 4940 | 3060 |5270 | 3610 | 2230 | 575
0156 | 0.148 1188 | 52,690 | 57,960 | 1,550 | 15790 | 14200 |14230|9310 | 6380 | 3950 | 7010 | 4800 | 2970 2.24
0.165 0.157 1.170 55,360 60,900 1,610 16750 | 15000 | 14990 | 10030| 6860 | 4250 | 7620 | 5210 | 3230 235 0.2% 0.224 2153 LLTO0 | 19810 TAS0 ) 13650 12300 124507750 | 5300 3290 5700 3500 2420 o08
: : : 025 | 0238 | 2125 149,230 | 164,150 | 7,800 | 14510 | 13100 |13190[8370 | 5730 | 3550 | 6220 | 4260 | 2640 | 635
0175 | 0.167 1150 | 58280 | 64,000 | 1,670 | 17810 | 15000 |15830|10820) 7410 | 4590 | 8300 | 5680 | 3520 248 o6 | oaer o073 te2.0a0 | 179240 | 8350 | 15910 | 14300 |14330 [o410 | 6ad0 | 3900 7050 | ass0 | 3010 | 6.3
0188 | 0.180 1124 | 61,990 | 68190 | 1,750 | 19200 | 15000 | 1690011860/ 8120 | 5030 | 9200 | 6300 | 3900 2.64 028l | oaee 2003 to5.540 | 182090 | s4s0 | 16210 | 14600 |14570 [o630 | e300 | 4os0 | 7280 | 4980 | 3090 | 7.04
0204 | 0.9 1092 | 66450 | 73,090 | 1,830 | 20910 | 15000 |18170 13140/ 9000 | 5570 | 10320] 7070 | 4380 2.83 0300 | o2ms | 2025 175300 | 192830 | sa30 | 17570 | 15000 | 15490 |10490| 7180 | 4450 |so10 | saso | 3400 | 746
0.095 | 0.090 1560 | 39520 | 43470 | 1490 | 8230 | 7400 [5340 [3370 | 2300 | 1430 [2390 | 1630 | 1010 168 B T o o w0 Tz T o0 o T e Tams Tooo T oe0 T 530 Tasaa T o T 570 e
0102 | 0,097 1546 | 42250 | 46470 | 1580 | 8870 | 8000 |6330 |3900 | 2670 | 1650 | 2760 | 1890 | 1170 1.80 0156 | ous | rees to600 | 1rae | con [ eaee | a00 a0 370 | a3t0 | Lrse 200 | 1640 | 1010 | a3
0109 | 0.104 1532 | 44950 | 49450 | 1670 | 9510 | 8600 |7310 |4430 | 3030 | 1880 | 3140 | 2150 | 1330 191 016 | 015 e o330 123520 | om0 | sve0 | 7a00 Tars0 300 | 2s00 | 1610 2cm0 | 140 | 1160 | 48
0118 | 0.110 1514 | 48400 | 53240 | 1780 | 10060 | 9100 |8150 |4890 | 3350 | 2070 | 3480 | 2380 | 1480 2.06 o5 T orer 2o ters 10630 | 720 o290 | sa00 Teomo Tezso | 2a10 | 1200 Taczo | 2080 | 1250 | .05
0025 | 0117 1500 | 51,050 | 56160 | 1,860 | 10700 | 9600 |9130 |5440 | 3720 | 2300 | 3880 | 2660 | 1650 2.17 0188 | om6 a0 a6os0 | 1vec0 | 7110 ors | sa00 17750 Tacro | 3200 | 1580 Tas20 | 2270 | 1a10 | 5.0
0134 | 0126 1482 | 54420 | 59,870 | 1970 | 11520 | 10400 |10400|6150 | 4210 | 2610 | 4420 | 3020 | 1870 231 T R tseoss T 10es a0 ioeso | oeo0 Tsmao Teaso T ario | 2300 Tasas acso | iear T a2
1.750 0145 | 0137 1460 | 58490 | 64,340 | 2,090 | 12530 | 11300 |11550 6940 | 4750 | 2940 | 5040 | 3450 | 2140 249 2.875 2 T oas o s it T aen T itveo T aceos Tioaso oo T ast0 1 o1 Tacoo T ao0 | toc0 | ons
0156 | 0.148 1438 | 62500 | 68750 | 2200 | 13530 | 12200 |12390 | 7660 | 5240 | 3250 | 5630 | 3850 | 2390 266 : ‘ : : d :
omLom Lxm L mi s o e i ao e | aw o
0175 | 0167 1400 | 69270 | 76200 | 2,390 | 15270 | 13800 |13810]8930 | 6110 | 3790 | 6690 | 4580 | 2840 2.95 025 T oser o oon T rense T oson oo s Timaoeno | orso | ascs Toove T o0 | o0 T 7o
0188 | 0.180 1374 | 73800 | 81,180 | 2,510 | 16460 | 14900 |14760|9810 | 6710 | 4160 | 7430 | 5090 | 3150 3.14 0BT oae [ oats o e oo T o0 300 om0 oo | osso | oocs Teaos T ase0 | ami0 T 705
0204 | 0.19% 1342 | 79260 | 87,090 | 2,650 | 17920 | 15000 |15910]10900] 7460 | 4620 | 8370 | 5730 | 3550 337 0350 oo [ 2a7e T B B T T ey e e B e e B o R T
0224 | 0216 1302 | 85910 | 94500 | 2,810 | 19750 | 15000 |17310]12270] 8400 | 5200 | 9560 | 6540 | 4050 3.65 : : : : : :
023 | 0228 1278 | 89,800 | 98780 | 2,900 | 20850 | 15000 |18130 [13100| 8970 | 5560 | 10290| 7040 | 4360 3.82
0250 | 024 1250 | 94250 | 103670 | 3,000 | 22130 | 15000 |19070]14060] 9620 | 5960 | 11140] 7630 | 4720 4.01
0156 | 0148 | 3.8 131,110 | 144220 | 10,000 | 6770 | 6100 |3290 |2220 | 1520 | 940 | 1590 | 1090 | 680 5.58
0165 | 0157 | 3.70 138300 | 152,130 | 10,600 | 7180 | 6500 | 3700 |2480 | 1700 | 1050 | 1780 | 1220 | 760 5.83
0.109 | 0.104 1782 | 51,800 | 56980 | 2240 | 8320 | 7500 [5480 [3440 | 2360 | 1460 | 2440 | 1670 | 1030 2.20 0.175 | 0.67 | 3.150 146240 | 160,870 | 11,140 | 7630 | 6800 | 4430 |2870 | 1970 | 1220 | 2050 | 1400 | 870 6.22
0118 | 0.110 1764 | 55810 | 61,400 | 2,390 | 8800 | 7900 |6220 |3840 | 2630 | 1630 | 2720 | 1860 | 1150 237 0.188 | 0.76 | 3.124 156490 | 172,140 | 11,840 | 8050 | 7200 | 5060 |3210 | 2200 | 1360 | 2280 | 1560 | 970 6.66
0025 | 0117 1750 | 58910 | 64,800 | 2,500 | 9360 | 8500 | 7080 |4310 | 2950 | 1830 | 3050 | 2090 | 1300 251 0204 | 0192 | 3.092 168990 | 185890 | 12,670 | 8780 | 7900 | 6190 |3820 | 2620 | 1620 |2710| 1850 | 1150 | 7.19
0134 | 0.126 1732 | 62840 | 69,130 | 2,650 | 10080 | 9100 |8190 |4910 | 3360 | 2080 | 3500 | 2390 | 1480 267 3.500 0224 | 0212 | 3052 184,430 | 202,870 | 13,670 | 9690 | 8700 | 7590 |4580 | 3140 | 1940 | 3260 | 2230 | 1380 | 7.84
2000 0.145 0.137 1.710 67,600 74,360 2,810 10960 9900 | 9540 | 5660 | 3880 2400 4050 | 2770 | 1720 2.88 0.236 0.224 3.028 193,600 212,960 14,250 | 10240 9200 | 8430 | 5050 | 3450 2140 3600 | 2460 1520 8.23
0156 | 0148 1688 | 72300 | 79530 | 2,980 | 11840 | 10600 |10890|6430 | 4400 | 2730 | 4630 | 3170 | 1960 3.08 025 | 0238 | 3.000 204200 | 224,620 | 14,910 | 10880 | 9800 9420 |5590 | 3830 | 2370 | 4000 | 2740 | 1700 | 869
0165 | 0157 1670 | 76100 | 83710 | 3,110 | 12560 | 11300 |11990|7060 | 4830 | 3000 | 5110 | 3500 | 2170 3.4 0276 | 0261 | 2948 223,640 | 246,000 | 16,090 | 11930 | 10700 |11030|6510 | 4450 | 2760 | 4690| 3210 | 1990 | 9.51
0.175 | 0167 1650 | 80270 | 88290 | 3250 | 13360 | 12100 |12240|7530 | 5160 | 3200 | 5530 | 3780 | 2340 341 0281 | 0266 | 2938 227340 | 250,070 | 16,310 | 12160 | 11000 | 11240 6670 | 4570 | 2830 | 4820| 3300 | 2050 | 9.7
0188 | 0176 1624 | 85620 | 94,180 | 3,420 | 14080 | 12700 |12840|8060 | 5520 | 3420 | 5960 | 4080 | 2530 3.64 0300 | 0285 | 2.900 241,270 | 265400 | 17,130 | 13030 | 11700 | 11970 7300 | 4990 | 3090 |5330] 3650 | 2260 | 10.26
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Collapse Pressure Tensile Load

Outside Calculated Tube Body Load Torsional | Minimum | Hydro Outside Wall Thickness Calculated Tube Body Load Torsional | Minimum | Hydro

Diameter Inside Yield Internal | Test Ovality(Dmax)-Dmin)/D

. Diameter | Minimum | Minimum | Strength | Yield Pressure :

Diameter Inside Yield Internal | Test Ovality(Dmax)-Dmin)/D
Diameter |Minimum | Minimum | Strength | Yield Pressure
Yield Tensile Strength
Strength | Strength

Mass per
Unit Length

Mass per

Strength | Strength y/4 -- /4

0.080 0.075 0.840 20,810 22,430 430 13500 12200 12250 | 7320 5010 3100 5290 3620 2240 0.79 0.204 0.192 1.592 103,590 111,650 4,070 17280 15000 15620 | 10120| 6930 4290 7590 5190 3220 3.92
0.087 0.082 0.826 22,460 24,210 450 14760 13300 13550 8280 | 5670 3510 6060 | 4150 2570 0.85 0.224 0.212 1.552 112,480 121,230 4,340 19080 15000 | 17060 | 11460| 7840 4860 8720 | 5970 3700 4.25
0.095 0.090 0.810 24,310 26,200 480 16200 | 14600 | 14740 |9330 | 6390 | 3960  |6920 | 4740 | 2940 0.92 2.000 0.236 0.224 1.528 117,710 | 126,860 | 4,480 | 20160 15000 | 17900 | 12270| 8400 | 5200 |9410 | 6440 3990 4.45
1.000 0.102 0.097 0.796 25,900 27,910 510 17460 15000 |15770 | 10260 | 7020 4350 7700 | 5270 3270 0.98 0.250 0.238 1.500 123,700 133,320 4,650 21420 15000 | 18870 | 13210 9040 5600 102300 7000 4340 4.68
0.109 0.104 0.782 27,460 29,600 530 18720 15000 | 16770 |11190 | 7660 4750 8490 | 5810 | 3600 1.04 0276 0261 1448 134540 | 145,000 4,930 23490 15000 | 20420 | 14760| 10100 | 6260 | 11600 7940 4920 5.09
0.118 0.110 0.764 29,430 31,720 560 19800 15000 | 17620 | 12000 | 8210 5090 9180 | 6280 | 3890 1.11 0281 0266 1438 136580 | 147200 4,080 23940 15000 | 20760 | 15100] 10340 | 6410 | 11900 8140 5050 516
0.125 0.117 0.750 30,930 33,330 580 21060 15000 | 18600 | 12940 | 8860 5490 10000| 6840 | 4240 1.17
0.134 0.126 0.732 32,810 35,360 610 22680 15000 | 19820 | 14160 | 9690 6000 11060| 7570 | 4690 1.24
0.109 0.104 2.157 69,840 75,270 3,640 7880 7100|3760 |2580 | 1770 1100 | 1870 | 1280 790 2.64
0.118 0.110 2.139 75,300 81,160 3,900 8340 7500 | 4230 | 2880 | 1970 1220 | 2080 | 1430 880 2.85
0.080 0.075 1.090 26,460 28,520 700 10800 9700 | 8060 |4980 | 3410 2110 | 3550 | 2430 | 1510 1.00 0.125 0.117 2.125 79,520 85,710 4,090 8870 8000 | 5060 |3340 | 2290 1420 | 2400 | 1640 1020 3.01
0.087 0.082 1.076 28,610 30,830 750 11810 10600 | 9620 |5840 | 4000 2480 | 4180 | 2860 | 1770 1.08 0.134 0.126 2.107 84,910 91,510 4,330 9550 8600  |6110 |3920 | 2680 1660 | 2800 | 1910 1190 3.21
0.095 0.090 1.060 31,020 33,440 800 12960 11700 | 11410 |6840 | 4680 2900 | 4930 | 3370 | 2090 1.17 0.145 0.137 2.085 91,430 98,540 4,620 10380 9300 | 7410 |4620 | 3160 1960 | 3300 | 2260 1400 3.46
0.102 0.097 1.046 33,110 35,680 850 13970 12600 | 12880 | 7710 | 5280 3270 | 5590 | 3830 | 2370 1.25 0.156 0.148 2.063 97,880 105,490 4,910 11220 10100 |8700 |5330 | 3650 2260 | 3810 | 2610 1620 3.70
0.109 0.104 1.032 35,160 37,900 890 14980 13500 | 13730 | 8440 | 5780 3580 | 6190 | 4230 | 2620 1.33 0.165 0.157 2.045 103,100 | 111,120 5,130 11900 10700 | 9760 |5920 | 4050 2510 | 4240 | 2900 1800 3.90
1.250 0.118 0.110 1.014 37,770 40,710 940 15840 14300 | 14450 |9070 | 6210 3850 | 6710 | 4590 | 2840 143 2375 0.175 0.167 2.025 108,860 | 117,320 5,370 12660 11400 | 10940 | 6580 | 4500 2790 | 4730 | 3240 2010 4.12
0.125 0.117 1.000 39,760 42,850 980 16850 15000 | 15270 |9810 | 6710 4160 | 7320 | 5010 | 3100 1.50 0.188 0.176 1.999 116,250 | 125,290 5,670 13340 12000 | 12000 | 7180 | 4910 3040 | 5180 | 3550 2200 4.40
0.134 0.126 0.982 42,280 45,570 1,030 18140 15000 | 16320 |10770| 7370 4560 | 8130 | 5560 | 3450 1.60 0.204 0.192 1.967 125,220 | 134,960 6,030 14550 13100 | 13380 | 8130 | 5570 3450 | 5940 | 4060 2520 4.73
0.145 0.137 0.960 45,300 48,830 1,080 19730 15000 | 17570 |11940| 8170 5070 | 9140 | 6250 | 3870 1.71 0.224 0.212 1.927 136,230 | 146,830 6,450 16070 14500 | 14630 |9230 | 6320 3910 | 6840 | 4680 2900 5.15
0.156 0.148 0.938 48,250 52,010 1,130 21310 15000 | 18790 |13130| 8990 5570 10160| 6950 | 4310 1.82 0.236 0.224 1.903 142,730 | 153,830 6,690 16980 15000 | 15380 | 9900 | 6780 4200 | 7400 | 5070 3140 5.40
0.165 0.157 0.920 50,620 54,560 1,170 22610 15000 | 19770 |14100| 9650 5980 11010/ 7540 | 4670 1.91 0.250 0.238 1.875 150,210 | 161,890 6,970 18040 15000 | 16230 | 10680 | 7310 4530 | 8060 | 5520 3420 5.68
0.175 0.167 0.900 53,190 57,330 1,210 24050 15000 | 20840 |15190| 10390 | 6440 11970/ 8190 | 5080 2.01 0.276 0.261 1.823 163,800 | 176,540 7,440 19780 15000 | 17610 | 11980 | 8200 5080 | 9170 | 6280 3890 6.19
0.281 0.266 1.813 166,370 | 179,310 7,520 20160 15000 | 17900 | 12270 | 8390 5200 | 9410 | 6440 3990 6.29
0.300 0.285 1.775 176,010 | 189,700 7,840 21600 15000 | 19010 | 13350 | 9130 5660 | 10350 7080 4390 6.65
0.087 0.082 1.326 34,760 37,460 1,120 9840 8900  [6570 |4170 | 2850 1770|2970 | 2030 | 1260 1.31
0.095 0.090 1.310 37,740 40,670 1,200 10800 9700 [ 8060 | 4980 | 3410 2110 [3550 | 2430 | 1510 1.43
0.102 0.097 1.296 40,320 43,450 1,270 11640 10500 | 9360 | 5700 3900 2420 4070 | 2790 1730 1.52 0.145 0.137 2.335 101,670 109,580 5,750 9390 8500 5870 |3790 2590 1610 2700 | 1850 1150 3.84
0.109 0.104 1.282 42.870 46,200 1,340 12480 11200 | 10670 | 6420 4400 2720 4610 | 3160 1960 1.62 0.156 0.148 2.313 108,900 117,370 6,110 10150 9100 7040 | 4420 3030 1880 3150 | 2160 1340 4.12
0.118 0.110 1.264 46,110 49,690 1,420 13200 11900 | 11780 | 7050 4830 2990 5090 | 3480 2160 1.74 0.165 0.157 2.295 114,770 123,690 6,390 10770 9700 8000 |4950 3390 2100 3530 | 2420 1500 4.34
0.125 0.117 1.250 48,600 52,380 1,490 14040 12600 | 12940 | 7760 5310 3290 5630 | 3860 2390 1.84 0.175 0.167 2.275 121,230 130,660 6,700 11450 10300 | 9070 | 5530 3790 2350 3960 | 2710 1680 4.58
1.500 0.134 0.126 1.232 51,750 55,780 1,560 15120 13600 | 13850 | 8540 5850 3620 6270 | 4290 2660 1.96 2.625 0.188 0.176 2.249 129,540 139,620 7,090 12070 10900 | 10030 | 6070 4150 2570 4350 | 2980 1840 4.90
0.145 0.137 1.210 55,550 59,870 1,650 16440 14800 | 14940 | 9510 6510 4030 7070 | 4840 3000 2.10 0.204 0.192 2.217 139,640 150,500 7,550 13170 11900 | 11730 | 7020 4810 2980 5060 | 3470 2150 5.28
0.156 0.148 1.188 59,280 63,890 1,740 17760 15000 | 16010 | 10480| 7170 4440 7890 | 5400 3340 2.24 0.224 0.212 2177 152,070 163,890 8,100 14540 13100 | 13360 | 8120 5560 3440 5930 | 4060 2510 5.75
0.165 0.157 1.170 62,280 67,130 1,810 18840 15000 | 16870 | 11280| 7720 4780 8570 | 5860 3630 2.35 0.236 0.224 2.153 159,410 171,810 8,420 15360 13800 14050 | 8720 5970 3700 6420 | 4390 2720 6.03
0.175 0.167 1.150 65,560 70,660 1,880 20040 15000 |17810 | 12180| 8330 5160 9340 | 6390 3960 2.48 0.250 0.238 2.125 167,880 180,940 8,770 16320 14700 | 14840 | 9420 6450 3990 7000 | 4790 2970 6.35
0.188 0.180 1.124 69,740 75,160 1,960 21600 15000 |19010 | 13350| 9130 5660 10350 7080 4390 2.64 0.276 0.261 2.073 183,310 197,570 9,400 17900 15000 | 16120 | 10580 | 7240 4490 7970 | 5460 3380 6.93
0.204 0.196 1.092 74,750 80,570 2,060 23520 15000 | 20450 | 14790| 10120 6270 11620 7950 4930 2.83 0.281 0.266 2.063 186,230 200,720 9,510 18240 15000 | 16390 | 10830 | 7410 4590 8190 | 5600 3470 7.04
0.300 0.285 2.025 197,210 | 212,550 9,930 19540 15000 | 17420 | 11800 | 8080 5010 | 9020 | 6170 3820 7.46
0.095 0.090 1.560 44,450 47,910 1,680 9260 8300 |5660 |3670 | 2510 1560 | 2620 | 1800 | 1110 1.68
0.102 0.097 1546 47530 51220 1,780 9980 9000|6780 | 4280 | 2930 1810 13050 | 2090 | 1290 1.80 0.145 0.137 2.585 111,920 | 120,630 7,000 8580 7700 | 4600 |3090 | 2110 1310|2220 | 1520 940 4.23
0.109 0.104 1532 50,570 54510 1,880 10700 9600|7900 | 4890 | 3350 2070 13490 | 2390 | 1480 101 0.156 0.148 2.563 119,930 | 129,260 7,440 9270 8300 | 5670 | 3680 | 2520 1560 | 2630 | 1800 1110 4.53
0.118 0.110 1514 54450 58,680 2,000 11310 10200 | 8860 15420 | 3710 2300 13870 | 2650 | 1640 206 0.165 0.157 2.545 126,430 | 136,260 7,800 9830 8800 | 6550 | 4160 | 2840 1760 [ 2960 | 2030 1260 4.78
0.125 0117 1.500 57.430 61,900 2,100 12030 10800 19970 | 6040 | 4130 2560 14330 | 2960 | 1830 217 0.175 0.167 2.525 133,600 | 143,990 8,180 10460 9400 | 7520 | 4680 | 3210 1990 [ 3340 | 2290 1420 5.05
0134 0.126 1482 61,230 65,990 2,210 12960 11700 | 11410 | 6840 | 4680 2900 14930 | 3370 | 2090 231 0.188 0.176 2.499 142,830 | 153,940 8,670 11020 9900 | 8400 |5170 | 3530 2190 | 3690 | 2520 1560 5.40
1.750 0.145 0.137 1.460 65,300 70,920 | 2350 | 14090 | 12700 |12990 | 7800 | 5340 | 3310 | 5660 | 3880 | 2400 2.49 020 niEy || 2457 A0 || IGEpED || 8250 || 10 || NoROU || @RE0 || GA | ANA0 | 2EE0 |40 || 2BE0 || JGE0 542
0.156 0.148 1438 70,310 75,780 2,480 15220 13700 113940 | 8620 | 5900 3650 16330 | 4320 | 2690 266 2.875 0.224 0.212 2.427 167,900 | 180,960 9,940 13270 11900 | 11900 [ 7120 | 4870 3020 | 5140 | 3520 2180 6.35
0.165 0157 1.420 73,940 79,700 2,580 16150 14500 | 14700 1 9290 | 6360 3940 16890 | 4720 | 2920 2.80 0.236 0.224 2.403 176,090 | 189,790 10,340 | 14020 12600 | 13060 | 7790 | 5330 3300 | 5640 | 3860 2390 6.67
0175 0.167 1,400 77,930 83,990 2,690 17180 15000 | 15540 | 10050| 6880 4260 17520 | 5150 | 3190 295 0.250 0.238 2.375 185,550 | 199,980 10,790 | 14900 13400 | 13670 | 8390 | 5740 3560 | 6140 | 4200 2600 7.02
0.188 0.180 1374 83,030 89,490 2,820 18510 15000 | 16610 | 11040| 7550 4680 8360 | 5720 | 3550 314 0.276 0.261 2.323 202,820 | 218,590 11,590 | 16340 14700 | 14860 | 9430 | 6460 4000 | 7010 | 4800 2970 7.67
0204 0.196 134 89,170 96,110 2,980 20160 15000 | 17900 | 12270| 8390 5200|9410 | 6440 | 3990 337 0.281 0.266 2.313 206,100 | 222,130 11,740 | 16650 15000 | 15110 | 9660 | 6610 4100 | 7200 | 4930 3050 7.79
0224 0216 1302 96,650 104170 | 3.160 22220 15000 | 19470 | 13810| 9450 5850 10750 7360 | 4560 365 0.300 0.285 2,275 218,420 | 235,410 12,280 | 17840 15000 | 16070 | 10540| 7210 4470 | 7940 | 5430 3370 8.26
0.236 0.228 1.278 101,030 108,880 | 3,260 23450 15000 | 20400 | 14740| 10090 | 6250 11570| 7920 | 4910 3.82
0.250 0.242 1.250 106,030 114,280 | 3,370 24890 15000 | 21450 | 15820| 10830 | 6710 12530/ 8580 | 5310 4.01
0.156 0.148 3.188 147,500 | 158,970 11,360 | 7610 6800 | 3480 |2410 | 1650 1020 | 1740 | 1190 740 5.58
0.165 0.157 3.170 155,590 | 167,690 11,920 | 8070 7300 [3950 |2710 | 1850 1150 | 1960 | 1340 830 5.88
0.109 0.104 1.782 58,280 62,810 2,510 9360 8400  |5820 |3760 | 2570 1590 | 2680 | 1840 | 1140 2.20 0.175 0.167 3.150 164,520 | 177,320 12,540 | 8590 7700 | 4620 |3100 | 2120 1310 | 2230 | 1530 950 6.22
0.118 0.110 1.764 62,790 67,670 2,690 9900 8900 | 6660 |4210 | 2880 1790|3010 | 2060 | 1270 2.37 0.188 0.176 3.124 176,050 | 189,750 13,320 | 9050 8100 | 5340 [3500 | 2390 1480 | 2500 | 1710 1060 6.66
0.125 0.117 1.750 66,270 71,420 2,810 | 10530 | 9500 |7640 |4750 | 3250 | 2010 | 3390 | 2320 | 1440 251 3.500 0.204 0.192 3.092 190,110 | 204,900 | 14,250 | 9870 8900 | 6620 | 4190 | 2870 1780 | 2990 | 2050 1270 7.19
0.134 0.126 1.732 70,700 76,200 2,980 11340 10200 | 8900 | 5440 | 3720 2310 | 3890 | 2660 | 1650 2.67 0.224 0.212 3.052 207,480 | 223,620 15,380 | 10900 9800 | 8220 |5070 | 3470 2150 | 3620 | 2470 1530 7.84
0.145 0.137 1.710 76,050 81,970 3,170 12330 11100 | 10430 | 6290 | 4310 2670 4520 | 3090 | 1920 2.88 0.236 0.224 3.028 217,800 | 234,740 16,030 | 11520 10400 | 9170 |5590 | 3830 2370|4000 | 2740 1700 8.23
2.000 0.156 0.148 1.688 81,340 87,660 3,350 13320 12000 | 11970 | 7160 | 4900 | 3040 | 5170 | 3540 | 2190 3.08 0.250 0.238 3.000 229,730 | 247,600 16,780 | 12240 11000 | 10290 | 6210 | 4250 2630 | 4460 | 3050 1890 8.69
0.165 0.157 1.670 85,610 92,270 3,500 14130 12700 | 13230 | 7880 | 5400 | 3340 | 5720 | 3910 | 2420 3.24 0.276 0.261 2.948 251,590 | 271,160 18,100 | 13420 12100 | 12130 | 7250 | 4960 3070 | 5240 | 3580 2220 9.51
0.175 0.167 1.650 90,300 97,320 3,650 15030 13500 | 13770 | 8480 | 5800 | 3590 | 6220 | 4260 | 2640 341 0.281 0.266 2.938 255,750 | 275,640 18,350 | 13680 12300 | 12530 | 7480 | 5120 3170 | 5410 | 3700 2290 9.67
0.188 0.176 1.624 96,320 103,810 | 3,840 15840 14300 | 14450 | 9070 | 6210 | 3850 | 6710 | 4590 | 2840 3.64 0.300 0.285 2.900 271,430 | 292,550 19,270 | 14660 13200 | 13460 | 8210 | 5620 3480 | 6000 | 4100 2540 10.26
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Collapse Pressure Tensile Load
Outside Calculated Tube Body Load Torsional | Minimum | Hydro

Outside Wall Thickness Calculated Tube Body Load Torsional | Minimum | Hydro
Diameter Inside Yield Internal | Test Ovality(Dmax)-Dmin)/D
Diameter | Minimum | Minimum | Strength | Yield Pressure
Yield Tensile Strength
Strength | Strength

Diameter Inside Yield Internal | Test

. - - X _ Mass per
y - Diameter | Minimum | Minimum | Strength | Yield Pressure :
cified | Minimum Yield Tensile Strength | ! Unit Length

Mass per
Unit Length

Strength | Strength

0.080 0.075 0.840 23,120 24,970 | 470 15000 | 13500 |13340 |8060 | 5520 | 3420  |5840 | 4000 | 2480 0.79 0.204 0.192 1.592 115100 | 124310 | 4520 | 19200 | 15000 | 17360 |11250| 7700 | 4770 | 8430 | 5770 | 3580 392
0.087 0.082 0.826 24,950 26,950 | 500 16400 | 14800 |15060 |9200 | 6300 | 3900 | 6730 | 4610 | 2850 0.85 0224 0212 1552 124980 | 134980 | 4820 | 21200 | 15000 | 1895012730 8710 | 5400 | 9690 | 6630 | 4110 425
0.095 0.090 0.810 27,010 29,170 | 540 18000 | 15000 |16380 110370| 7100 | 4400 |7690 | 5270 | 3260 0.92 2.000 0.236 0224 | 1528 130,790 | 141250 | 4,980 | 22400 | 15000 | 19890 |13630| 9330 | 5780 | 10460| 7160 | 4440 445

1.000 0.102 0.097 0.796 28,780 31,080 | 570 19400 | 15000 |17520 |11400| 7800 | 4830 | 8560 | 5860 | 3630 0.98 0.250 0238 | 1500 137450 | 148440 | 5170 | 23800 | 15000 | 20970 | 14680 10050 | 6220 | 11370 7780 | 4820 468
0.109 0.104 0.782 30,510 32,950 | 590 20800 | 15000 |18640 |12440| 8510 | 5270 | 9430 | 6450 | 4000 1.04 0276 0261 1.448 149480 | 161,440 | 5480 | 26100 | 15000 | 22690 | 16400 11230 | 6960 | 12880 8820 | 5460 5.09
0.118 0.110 0.764 32,700 35310 | 620 22000 | 15000 |19580 |13330| 9120 | 5650  |10200| 6980 | 4330 111 0281 0266 | 1438 151750 | 163.890 | 5540 | 26600 | 15000 | 2306016780 11as0 | 7120 | 13220 9050 | 5600 516
0.125 0117 0.750 34,360 37,110 | 650 23400 | 15000 | 20660 |14380| 9840 | 6100 | 11110| 7600 | 4710 117
0.134 0.126 0.732 36,460 39,370 | 670 25200 | 15000 |22020 |15730| 10760 | 6670  |12290| 8410 | 5210 1.24

0.109 0104 | 2157 77,600 83,800 4,040 | 8760 7900 3940 |2770 | 1900 | 1170 2020 | 1390 | 860 2.64

0.118 0110 | 2.139 83,670 90,360 4,330 | 9260 8300 |4460 |3100 | 2120 | 1320 2260 | 1550 | 960 2.85
0.080 0.075 1.090 29,410 31,760 | 780 12000 | 10800 |8630 |5430 | 3720 | 2300 |3890 | 2670 | 1650 1.00 0.125 0117 | 2125 88,360 95,430 4,540 | 9850 8900 |5250 |3570 | 2440 | 1510 2590 | 1770 | 1100 3.01
0.087 0.082 1.076 31,790 34330 | 830 13120 | 11800 |10390 | 6400 | 4380 | 2720 | 4600 | 3150 | 1950 1.08 0.134 0126 | 2.107 94,340 101,890 | 4,820 | 10610 | 9500 | 6440 |4230 | 2900 | 1790 3040 | 2080 | 1290 321
0.095 0.090 1.060 34,470 37,230 | 890 14400 | 13000 |12400 | 7530 | 5150 | 3190 | 5440 | 3720 | 2300 117 0.145 0137 | 2.085 101,580 | 109,710 | 5140 | 11540 | 10400 |7900 |5030 | 3440 | 2130 |3610 | 2470 | 1530 3.46
0.102 0.097 1.046 36,790 39,730 | 940 15520 | 14000 | 14160 |8530 | 5840 | 3620 | 6190 | 4240 | 2630 1.25 0.156 0.148 | 2.063 108,750 | 117,450 | 5450 | 12460 | 11200 |9350 |5830 | 3990 | 2470 | 4180 | 2860 | 1770 3.70
0.109 0.104 1.032 39,070 42,200 | 990 16640 | 15000 |15260 |9380 | 6420 | 3980 | 6870 | 4700 | 2910 1.33 0.165 0157 | 2.045 114,560 | 123,720 | 5700 | 13220 | 11900 |10540 |6490 | 4440 | 2750 | 4660 | 3190 | 1980 3.90

1.250 0.118 0.110 1.014 41,960 45320 | 1,050 | 17600 | 15000 |16050 | 10070 6890 | 4270 | 7450 | 5100 | 3160 143 2375 0.175 0167 | 2.025 120,950 | 130,630 | 5970 | 14060 | 12700 |11870 7230 | 4950 | 3070 |5210 | 3570 | 2210 4.12
0.125 0117 1.000 44,180 47,710 | 1,090 | 18720 | 15000 |16970 | 10900 7460 | 4620 | 8130 | 5570 | 3450 1.50 0.188 0176 | 1.999 129,170 | 139,500 | 6,300 | 14820 | 13300 |13060 |7900 | 5410 | 3350 |5720 | 3910 | 2420 4.40
0.134 0.126 0.982 46,980 50,740 | 1,140 | 20160 | 15000 |18130 | 11960 8190 | 5070 | 9030 | 6180 | 3830 1.60 0.204 0.192 1.967 139,140 | 150,270 | 6,700 | 16170 | 14600 |14860 |9040 | 6180 | 3830 | 6590 | 4510 | 2800 473
0.145 0137 0.960 50,340 54360 | 1,200 | 21920 | 15000 |19520 |13270| 9080 | 5630 | 10150 6950 | 4300 171 0.224 0.212 1.927 151,370 | 163,480 | 7,170 | 17850 | 15000 |16260 |10260| 7020 | 4350 | 7600 | 5200 | 3220 515
0.156 0.148 0.938 53,620 57,910 | 1,260 | 23680 | 15000 |20880 |14590| 9990 | 6190 | 11290 7730 | 4790 1.82 0.236 0224 | 1.903 158,500 | 171,280 | 7,440 | 18860 | 15000 |17080 |11000| 7530 | 4660 | 8220 | 5630 | 3490 5.40
0.165 0.157 0.920 56,240 60,740 | 1,300 | 25120 | 15000 |21960 |15670| 10720 | 6640 | 12230 8370 | 5190 1.91 0.250 0238 | 1875 166,900 | 180,250 | 7,740 | 20040 | 15000 |18030 |11870| 8120 | 5030 | 8960 | 6130 | 3800 5.68
0.175 0.167 0.900 59,100 63,830 | 1350 | 26720 | 15000 |23150 |16870| 11550 | 7150 | 13300] 9100 | 5640 2,01 0276 0.261 1.823 182,000 | 196,560 | 8,260 | 21980 | 15000 |19560 |13310| 9110 | 5650 | 10190 6970 | 4320 6.19

0.281 0266 | 1813 184,860 | 199,640 | 8360 | 22400 | 15000 |19890 |13630| 9330 | 5780 | 10460 7160 | 4430 6.29
0.300 0.285 1.775 195560 | 211210 | 8710 | 24000 | 15000 |21120|14830| 10150 | 6290 |11500] 7870 | 4880 6.65
0.087 0.082 1.326 38,620 41,710 | 1240 | 10930 | 9800|6950 | 4510 | 3090 | 1910 | 3240 | 2220 | 1370 131
0.095 0.090 1.310 41,930 45290 | 1,330 | 12000 | 10800 |8630 |5430 | 3720 | 2300 |3890 | 2670 | 1650 143
0.102 0.097 1.296 44,800 48380 | 1,410 | 12930 | 11600 | 10090 | 6240 | 4270 | 2650 | 4480 | 3070 | 1900 1.52 0.145 0137 | 2.335 112970 | 122,010 | 6,390 | 10440 | 9400 |6170 |4080 | 2790 | 1730 |2940 | 2010 | 1250 3.84
0.109 0.104 1.282 47,630 51440 | 1,490 | 13870 | 12500 | 11560 |7060 | 4830 | 2990 | 5080 | 3480 | 2160 1.62 0.156 0148 | 2.313 121,000 | 130,680 | 6,790 | 11280 | 10200 |7490 |4810 | 3290 | 2040 | 3450 | 2360 | 1460 4.12
0.118 0.110 1.264 51,230 55330 | 1,580 | 14670 | 13200 |12820 | 7770 | 5320 | 3290 | 5610 | 3840 | 2380 1.74 0.165 0157 | 2.295 127,520 | 137,720 | 7,000 | 11960 | 10800 |8570 |5400 | 3700 | 2290 | 3870 | 2659 | 1640 434
0.125 0117 1.250 54,000 58320 | 1,650 | 15600 | 14000 | 14280 | 8600 | 5890 | 3650 | 6250 | 4270 | 2650 1.84 0.175 0167 | 2.275 134,700 | 145470 | 7,450 | 12720 | 11400 |9760 |6060 | 4150 | 2570 | 4350 | 2980 | 1840 4.58

1.500 0.134 0.126 1.232 57,510 62,110 | 1,740 | 16800 | 15000 | 15390 | 9490 | 6500 | 4030 | 6970 | 4770 | 2960 1.96 2625 0.188 0176 | 2.249 143,930 | 155450 | 7,880 | 13410 | 12100 |10840 |6660 | 4560 | 2820 | 4790 | 3280 | 2030 4.90
0.145 0137 1.210 61,720 66,660 | 1,840 | 18270 | 15000 | 16600 | 10560| 7230 | 4480 | 7860 | 5380 | 3330 2.10 0.204 0192 | 2.217 155160 | 167,570 | 8390 | 14630 | 13200 |12760 |7730 | 5290 | 3280 | 5590 | 3820 | 2370 5.8
0.156 0.148 1.188 65.870 71,140 | 1930 | 19730 | 15000 | 17790 | 11640| 7970 | 4940 | 8760 | 6000 | 3720 224 0.224 0212 | 2177 168,960 | 182,480 | 9,000 | 16150 | 14500 |14850 9020 | 6180 | 3830 | 6580 | 4510 | 2790 5.75
0.165 0157 1.170 69,200 74740 | 2,010 | 20930 | 15000 |18740 |12530| 8580 | 5320 | 9520 | 6520 | 4040 235 0.236 0224 | 2153 177,120 | 191,290 | 9,350 | 17070 | 15000 |15610 |9690 | 6630 | 4110 | 7130 | 4880 | 3020 6.03
0.175 0.167 1.150 72,850 78670 | 2,090 | 22270 | 15000 |19790 |13530| 9260 | 5740 | 10370| 7100 | 4400 248 0.250 0238 | 2125 186,530 | 201,460 | 9,750 | 18130 | 15000 |16490 |10460| 7160 | 4440 | 7770 | 5320 | 3300 6.35
0.188 0.180 1124 77,490 83690 | 2180 | 24000 | 15000 |21120 |14830| 10150 | 6290 | 11500/ 7870 | 4880 2.64 0.276 0261 | 2.073 203,680 | 219,970 | 10,440 | 19890 | 15000 |17910 |11760| 8050 | 4990 | 8860 | 6060 | 3760 6.93
0.204 0.196 1.092 83,060 89700 | 2290 | 26130 | 15000 |22720|16430| 11250 | 6970 | 12910l 8830 | 5470 2.83 0.281 0.266 | 2.063 206,930 | 223480 | 10,570 | 20270 | 15000 |18210 |12040| 8240 | 5100 | 9100 | 6230 | 3860 7.04

0.300 0285 | 2.025 219,130 | 236,660 | 11,040 | 21710 | 15000 |19360 |13120| 8980 | 5560 | 10020] 6860 | 4250 7.46
0.095 0.090 1.560 49,390 53350 | 1,870 | 10290 | 9300 |5930 [3950 | 2700 | 1670 | 2850 | 1950 | 1210 1.68
0.102 0.097 1.546 52,810 57,030 | 1,980 | 11090 | 10000 |7190 |4640 | 3180 | 1970 |3330 | 2280 | 1410 1.80 0.145 0137 | 2585 124360 | 134310 | 7780 | 9530 8600 | 4740 13280 | 2250 | 1390 | 2390 ] 1640 | 1020 223
0.109 0.104 1.532 56,190 60,690 | 2,090 | 11890 | 10700 |8450 |5330 | 3650 | 2260 | 3820 | 2620 | 1620 1.91 0.156 0148 | 2563 133260 | 143920 | 8270 | 10300 | 9300 |5950 | 3960 | 2710 | 1680 | 2860 | 1950 | 1210 453
0.118 0.110 1.514 60,500 65340 | 2230 | 12570 | 11300 |9520 |5930 | 4060 | 2510 | 4250 | 2910 | 1800 2.06 0.165 0157 | 2545 140480 | 151710 | 8660 | 10920 | 9800 |6930 | 4500 | 3080 | 1910 |3230| 2210 | 1370 278
0.125 0117 1.500 63,810 68,920 | 2330 | 13370 | 12000 |10780 | 6620 | 4530 | 2810 | 4760 | 3260 | 2020 217 0175 0167 | 2525 148440 | 160320 | 9090 | 11620 | 10500 |8020 | 5100 | 3490 | 2160 | 3660 | 2500 | 1550 5.05
0.134 0.126 1.482 68,030 73470 | 2460 | 14400 | 13000 |12400 | 7530 | 5150 | 3190 | 5440 | 3720 | 2300 231 0.188 0176 | 2499 158700 | 171400 | 9630 | 12240 | 11000 |9010 |5640 | 3860 | 2390 | 4050 | 2770 | 1720 5.40

1.750 0.145 0.137 1.460 73,110 78960 | 2,610 | 15660 | 14100 | 14370 [8650 | 5920 | 3670 | 6290 | 4300 | 2670 2.49 0204 0192 | 2467 171,180 | 184,880 | 10280 | 13360 | 12000 |10760 | 6610 | 4520 | 2800 | 4750 | 3250 | 2020 58
Ui | OIE gty | wei S0 | 2780 | USPNY | 0wy | MsE0 | OET0 | @S | AWED | Te0 | AR | 2 248 0224 | 0212 | 2427 186,560 | 201,480 | 11,050 | 14750 | 13300 |12940 |7840 | 5360 | 3320 |5670 | 3880 | 2400 | 635
0.165 0.157 1.420 82,160 88,730 2,870 17940 15000 16330 | 10320| 7070 4380 7660 5240 3250 2.80 2.875 0.236 0.224 2.403 195,660 211,310 11,490 15580 14000 14260 | 8590 5880 3640 6240 4270 2640 6.67
0.175 0.167 1.400 86,590 93,520 | 2,990 | 19090 | 15000 | 17260 |11160| 7640 | 4730 | 8360 | 5720 | 3540 2.95 0.250 0238 | 2375 206,170 | 222,660 | 11,990 | 16560 | 14900 | 151909320 | 6380 | 3950 | 6820 | 4670 | 2890 702
DU | OG0 Lovs || S22 SN || S0 || A0S0 || 00y | e | 20| S || S0 || 2D | G0 | S a1 0276 | 0261 | 2.323 225350 | 243380 | 12,880 | 18160 | 15000 |16510(10480| 7170 | 4440 | 7790 | 5330 | 3300 | 7.67
0.204 0.196 1.342 99,080 107,010 | 3310 | 22400 | 15000 |19890 |13630| 9330 | 5780 | 10460 7160 | 4430 337 0281 0266 | 2313 220000 | 247,320 | 13,040 | 18500 | 15000 |16790|10740| 7350 | 4550 | 8000 | 5480 | 3390 779
0.224 0216 1.302 107,390 | 115980 | 3,510 | 24690 | 15000 |21640 | 15340| 10500 | 6510 | 11950/ 8180 | 5070 3.65 0.300 0285 | 2275 242690 | 262100 | 13650 | 19830 | 15000 | 17860 |11710] 8020 | 4970 | 8820 | 6040 | 3740 8.26
0.236 0.228 1.278 112250 | 121230 | 3,620 | 26060 | 15000 |22660 |16370| 11210 | 6940 | 12860 8800 | 5450 3.82
0.250 0.242 1.250 117,810 | 127,230 | 3,740 | 27660 | 15000 |23830 |17570| 12030 | 7450 | 13930| 9530 | 5900 4.01

0.156 0.148 | 3.188 163,800 | 177,000 | 12,620 | 8460 7600 | 3640 | 2580 | 1760 | 1090 | 1890 | 1290 | 800 5.58

0.165 0157 | 3.170 172,870 | 186,700 | 13,250 | 8970 8100 | 4160 |2910 | 1990 | 1230 | 2130 | 1460 | 900 5.88
0.109 0.104 1.782 64,750 69,930 2,790 | 10400 | 9400 |6110 |4050 | 2770 | 1720 | 2920 | 2000 | 1280 220 0.175 0.167 3.150 182,800 | 197,430 | 13,930 | 9540 8600 | 4760 |3290 | 2250 | 1400 | 2400 | 1640 | 1020 6.22
0.118 0.110 1.764 69,770 75,350 2,980 | 11000 | 9900 |7050 |4570 | 3130 | 1940 |3280 | 2240 | 1430 231 0.188 0.176 3.124 195610 | 211,260 | 14,800 | 10060 | 9100 | 5570 |3750 | 2570 | 1590 | 2710 | 1860 | 1150 6.66
0.125 0.117 1.750 73,630 79,520 3,130 | 11700 | 10500 |8150 |5170 | 3540 | 2190 |3710 | 2540 | 1610 251 3.500 0.204 0.192 3.092 211,240 | 228,140 | 15830 | 10970 | 9900 | 7010 |4540 | 3110 | 1930 | 3260 | 2230 | 1380 7.19
0.134 0.126 1.732 78,550 84,840 3,310 | 12600 | 11300 |9570 | 5950 | 4070 | 2520 14270 | 2920 | 1850 2.67 0.224 0212 3.052 230,540 | 248,980 | 17,080 | 12110 | 10900 |8800 |5530 | 3780 | 2340 | 3960 | 2710 | 1680 7.84
0.145 0.137 1.710 84,500 91,260 3,520 | 13700 | 12300 11300 6910 | 4730 | 2930 | 4980 | 3410 | 2140 2.88 0.236 0.224 3.028 242,000 | 261,360 | 17,810 | 12800 | 11500 |9880 | 6120 | 4190 2600 | 4400 | 3010 1860 8.23

2.000 0.156 0.148 1.688 90,370 97,600 3,720 | 14800 | 13300 |13030|7890 | 5400 | 3340 | 5700 | 3900 | 2460 3.08 0.250 0.238 3.000 255260 | 275680 | 18,640 | 13600 | 12200 | 11140|6820 | 4670 | 2890 | 4910 | 3360 | 2080 8.69
0.165 0.157 1.670 95,120 102,730 | 3,880 | 15700 | 14100 | 14440 8690 | 5950 | 3690 | 6320 | 4320 | 2680 324 0.276 0.261 2.948 279,550 | 301,910 | 20,120 | 14910 | 13400 |13200|7990 | 5470 | 3390 | 5780 | 3960 | 2450 9.51
0175 0.167 1.650 100,330 | 108,360 | 4,060 | 16700 | 15000 |15310|9420 | 6450 | 4000 | 6910 | 4730 | 2930 341 0.281 0.266 2.938 284,170 | 306,900 | 20,390 | 15200 | 13700 |13650|8240 | 5640 | 3490 | 5970 | 4090 | 2530 9.67
0.188 0.176 1.624 107,020 | 115580 | 4,270 | 17600 | 15000 |16050 ) 10070) 6890 | 4270 | 7450 | 5100 | 3160 3.64 0.300 0.285 2.900 301,590 | 325720 | 21410 | 16290 | 14700 | 149609120 | 6240 | 3870 | 6660 | 4560 | 2830 10.26
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Collapse Pressure Tensile Load Collapse Pressure Tensile Load
Outside Calculated Tube Body Load Torsional | Minimum | Hydro

- - Outside Wall Thickness Calculated Tube Body Load Torsional | Minimum | Hydro
Diameter Inside Yield Internal | Test Ovality(Dmax)-Dmin)/D

Diameter Inside Yield Internal | Test Ovality(Dmax)-Dmin)/D

: Diameter | Minimum | Minimum | Strength | Yield Pressure ;

Mass per
Unit Length

Mass per

Diameter | Minimum | Minimum | Strength | Yield Pressure
Yield Tensile Strength
Strength | Strength

R I N N TR T R R :

0.204 0192 | 159 126,610 | 132,370 | 4,980 | 21120 | 15000 | 19090 | 12370| 8470 | 5250 |9270 | 6350 | 3930 3.92
0.087 0.082 0.826 27,450 28,700 560 18040 15000 16560 |10120| 6930 4290 7400 | 5070 3140 0.85 0.224 0.212 1.552 137,480 143,730 5,300 23320 15000 | 20850 | 14010 9590 5940 10660| 7290 4520 4.25
0.095 0.090 0.810 29,710 31,060 | 590 19800 | 15000 |18020 11400| 7810 | 4840 8460 | 5790 | 3590 0.92 2.000 0.236 0.224 1.528 143,860 | 150,400 | 5480 | 24640 | 15000 | 21880 |14990| 10260 | 6360 | 11500 7870 | 4880 | 4.45

1.000 0.102 0.097 0.796 31,650 33,090 620 21340 15000 19270 | 12540 | 8580 5320 9410 6440 3990 0.98 0.250 0.238 1.500 151,190 158,060 5,680 26180 15000 23060 | 16140| 11050 6850 12500| 8560 5300 4.68
0.109 0.104 0782 | 33,560 35090 | 650 22880 | 15000 |20500 |13680| 9360 | 5800  [10380| 7100 | 4400 1.04 0.276 0261 | 1448 164430 | 171910 | 6030 | 28710 | 15000 | 24960 | 18050 12350 | 7650 |14170| 9700 | 6010 5.00
0.118 0.110 0.764 | 35970 37,600 | 690 24200 | 15000 |21540 |14660| 10040 | 6220  [11220| 7680 | 4760 111 0281 0266 | 1238 166930 | 174510 | 6090 | 29260 | 15000 | 25370 | 18460 12630 | 7830 | 14540 9950 | 6170 516
0.125 0117 0.750 | 37,800 39,520 | 710 25740 | 15000 |22730 |15820| 10830 | 6710  [12220| 8360 | 5180 117
0.134 0.126 0.732 | 40,100 41,920 | 740 27720 | 15000 |24230 |17300| 11840 | 7340  |13520| 9250 | 5730 1.24 ORI T T w0 59250 750 o0 w00 Tatoe Tasmo T 305 T 0 oo im0 T o5 o

0.118 0110 | 2139 92,040 | 96,220 4760 | 10100 | 9200 [4670 [3310 | 2270 | 1400 [2440 | 1670 | 1030 2.85

0.125 0117 | 2125 97,190 | 101,610 | 5000 | 10840 | 9800 |5380 [3760 | 2580 | 1600 |2760 | 1890 | 1170 3.01
0.080 0.075 1090 | 32350 33820 | 860 13200 | 11900 9130 |5860 | 4010 | 2490 14220 | 2890 | 1790 L0 0.134 0126 | 2107 103,770 | 108490 | 5300 | 11670 | 10500 |6700 [4510 | 3090 | 1910 [3270 | 2240 | 1390 321
0.087 0.082 L1076 | 34970 36,560 | 920 14430 | 13000 111090 16950 | 4750 | 2950 |S010 | 3430 | 2120 L08 0.145 0137 | 2085 111,740 | 116,820 | 5650 | 12690 | 11400 |8320 (5410 | 3700 | 2300 (3900 | 2670 | 1660 3.46
0.095 0.090 1060 | 37,920 39640 | 980 15840 | 14300 113330 18200 | 5610 | 3480 15930 | 4060 | 2520 L 0.156 0148 | 2.063 119630 | 125060 | 6,000 | 13710 | 12300 |9940 |6310 | 4320 | 2680 |4540 | 3110 | 1930 3.70
0.102 0.097 1046 | 40470 42,300 7 1030 | 17070 | 15000 115290 19310 | 6370 | 3950 6770 | 4630 | 2870 L5 0.165 0157 | 2.045 126010 | 131,740 | 6270 | 14540 | 13100 |11270 |7050 | 4820 | 2990 |5080 | 3480 | 2150 3.90
0.109 0.104 1052 | 42,5980 44930 | 1090 | 18300 | 15000 |16780 |10310) 7060 | 4370 17560 | 5170 | 3210 == 53 0.175 0167 | 2.025 133050 | 139,090 | 6,560 | 15470 | 13900 |12740 |7870 | 5380 | 3340 |5690 | 3890 | 2410 412

1.250 0.118 0.110 L1014 | 46,160 48,260 | 1,150 | 19360 | 15000 |17660 |11080) 7590 | 4700 18200 | 5610 | 3480 L4 0.188 0176 | 1.999 142,090 | 148540 | 6,930 | 16300 | 14700 |14070 |8610 | 5900 | 3650 |6240 | 4270 | 2650 4.40
0.125 0117 1000 | 485600 50810 | 1,200 | 20590 | 15000 |18660 |11980| 8200 | 5080 |8950 | 6120 | 3790 150 0.204 0192 | 1967 153,050 | 160,010 | 7,370 | 17790 | 15000 |16350 [9940 | 6800 | 4220 |7250 | 4960 | 3080 473
0.134 0.126 0982 | 51,680 4030 | 1,260 | 22180 | 15000 |19940 |13160) 9000 | 5580 19930 | 6800 | 4210 160 0.224 0212 | 1927 166,510 | 174080 | 7,890 | 19640 | 15000 |17880 |11280| 7720 | 4780 [8360 | 5720 | 3550 5.15
0.145 0137 0960 | 55370 57,890 | 1,320 | 24110 | 15000 |21470 |14600| 9990 | 6190 |11160| 7640 | 4730 L71 0236 T oma o0 T o T o T el o T oo T o 0
0.156 0.148 0938 | 58980 61,660 | 1390 | 26050 | 15000 |22960 |16050| 10980 | 6800 |12420| 8500 | 5270 1.82 050 0238 T 1875 R TR R TR R R A A R s
0.165 0.157 0920 61,870 64680 | 1430 | 27630 | 15000 124160 17240, 11800 | 7310 113460 9210 | 5710 Lo 0.276 0261 | 1.823 200,200 | 209,300 | 9,090 | 24180 | 15000 |21520 |14650| 10020 | 6210 |11210| 7670 | 4750 6.19
0175 0.167 0.900 65,010 67970 | 1480 | 29390 | 15000 |25470 |18360) 12700 | 7870 |14630] 10010] 6200 201 0.281 0266 | 1813 203340 | 212,580 | 9,190 | 24640 | 15000 |21880 |14990| 10260 | 6360 |11500| 7870 | 4880 6.29

0.300 0285 | 1775 215120 | 224,900 | 9,580 | 26400 | 15000 |23230 [16310| 11160 | 6920 |12650] 8660 | 5360 6.65
0.087 0.082 1326 | 42,480 44410 | 1,370 | 12030 | 10800 |7270 |4830 | 3310 | 2050 |3490 | 2390 | 1480 131
0.095 0.090 1.310 46,130 48220 | 1470 | 13200 | 11900 19130 [5860 | 4010 | 2490 14220 | 2890 | 1790 1.43 0.145 0137 | 2335 124270 | 129,920 | 7,030 | 11480 | 10300 |6400 |4340 | 2970 | 1840 [3160 | 2160 | 1340 3.84
0.102 0.097 1.296 49,280 51,520 | 1550 | 14230 | 12800 | 10770 {6770 | 4630 | 2870 14880 | 3340 | 2070 1.52 0.156 0.148 | 2313 133,100 | 139,150 | 7,470 | 12400 | 11200 |7870 |5160 | 3530 | 2190 |3730 | 2550 | 1580 412
0.109 0.104 1.287 52,400 54780 | 1640 | 15250 | 13700 112400 {7670 | 5250 | 3250 15540 | 3790 | 2350 1.62 0.165 0157 | 2.295 140270 | 146,650 | 7,810 | 13160 | 11800 |9070 |5830 | 3990 | 2470 |4200 | 2870 | 1780 434
0.118 0.110 1264 | 56,360 58920 | 1,740 | 16130 | 14500 | 13800 8460 | 5750 | 3590 |6130 | 4200 | 2600 174 0.175 0167 | 2275 148,170 | 154900 | 8190 | 14000 | 12600 |10400 |6560 | 4490 | 2780 |4730 | 3240 | 2000 4.58
0.125 0.117 1.250 59,400 62,100 | 1820 | 17160 | 15000 11543019390 | 6430 | 3980 16830 | 4670 | 2900 1.84 o 0.188 0176 | 2.249 158,330 | 165520 | 8,670 | 14750 | 13300 |11600 7230 | 4950 | 3070 |5210 | 3570 | 2210 4.90

1.500 0.134 0.126 1.232 63,260 66,130 | 1910 | 18480 | 15000 16930 10440 7150 | 4430 |7670 | 5250 | 3250 1.96 ' 0.204 0192 | 2217 170,670 | 178,430 | 9,230 | 16090 | 14500 |13730[8420 | 5760 | 3570 [6100 | 4180 | 2590 5.28
0.145 0.137 1.210 67,900 70980 | 2020 | 20090 | 15000 | 1826011620 7950 | 4930 18640 | 5910 | 3660 2.10 0224 0212 | 2177 185860 | 194310 | 9,900 | 17770 | 15000 |16330[9930 | 6790 | 4210 [7240 | 4960 | 3070 5.75
0.156 | 0148 1188 | 72450 75750 | 2,130 | 21710 | 15000 |19560 |12810| 8760 | 5430 |9640 | 6600 | 4090 2.24 0236 | 0224 | 2153 194,840 | 203,690 | 10,290 | 18770 | 15000 |17170 [10650| 7290 | 4520 |7840 | 5370 | 3330 | 6.03
0.165 0.157 1.170 76,120 79,580 | 2210 | 23030 | 15000 | 2062013750 9440 | 5850 |10470| 7170 | 4440 2.35 0.250 0238 | 2125 205,190 | 214,510 | 10,720 | 19950 | 15000 |18140 |11510| 7880 | 4880 |8550 | 5850 | 3630 6.35
0.175 0.167 1.150 80,130 83,770 | 2,300 | 24490 | 15000 |21770|14880| 10190 | 6310 |11410| 7810 | 4840 248 0.276 0261 | 2.073 224,050 | 234,230 | 11,490 | 21870 | 15000 | 19700 |12930| 8850 | 5480 |9740 | 6670 | 4130 6.93
0.188 0.180 1.124 85,240 89,110 | 2400 | 26400 | 15000 |23230|16310| 11160 | 6920 |12650| 8660 | 5360 2.64 0.281 0266 | 2.063 227,620 | 237,960 | 11,630 | 22290 | 15000 |20030 |13240| 9060 | 5610 |10010| 6850 | 4240 7.04
0.204 0.196 1.092 91,360 95,520 | 2520 | 28750 | 15000 |24990|18070| 12370 | 7660 |14200] 9720 | 6020 2.83 0.300 0285 | 2.025 241,040 | 252,000 | 12,140 | 23890 | 15000 [21290 [14430] 9870 | 6120 [11020] 7540 | 4670 7.46
0.095 0.090 1560 | 54330 56,800 | 2,050 | 11310 | 10200 |6130 |4190 | 2870 | 1780 [3050 | 2090 | 1290 1.68
0102 | 0097 1546 | 58000 | 60730 | 2,180 | 12190 | 11000 |7530 |4970 | 3400 | 2110 |3600 | 2460 | 1520 1.80 DD | QLI 23R T T P o L L
0109 | 0.104 1532 | 61810 | 64620 | 2,300 | 13070 | 11800 |8930 |5750 | 3940 | 2440 |4140 | 2840 | 1760 191 LI | QM 23 LD | A0 Sap | NS0 oy G0 e 68D | TWD e ey LW 45
0118 | 0110 1514 | 66550 | 60570 | 2450 | 13830 | 12400 |10130 | 6410 | 4300 | 2720 |4620 | 3160 | 1960 206 DN, T 2O i i i e i e e e e e
0125 | 0117 1500 | 70200 | 73390 | 2,560 | 14710 | 13200 |11530 | 7190 | 4920 | 3050 |5190 | 3550 | 2200 217 DU | ONeT | A A8 WITAD NNIND, RTHD  NIOWS | EAH0 DD STED DG ATI0 LD 200
0134 | 0126 1482 | 74830 | 78230 | 2,700 | 15840 | 14300 |13330 |8200 | 5610 | 3480 |5930 | 4060 | 2520 231 0:LE G [IRO-175 M SR || Py || SW || Sl || Y [[EEEY |G | S0 || AE0  |RER | S || G50 | b

1.750 0145 | 0137 1460 | 80420 | 84080 | 2,870 | 17220 | 15000 | 15530 | 9450 | 6460 | 4010 |6870 | 4700 | 2910 2.49 AT 02204 S 0= 3 767 165 300 16,560 M1 1O 81160 R 85200 R S1O7 i 50 Y LORENES 10T (> 15 O [ O 22 OO > 52
0156 | 0148 1433 | 85930 | 89840 | 3030 | 18610 | 15000 |17030 | 10530 7210 | 4470 |7740 | 5300 | 3280 266 022+ IO L7 24 Al || bl | B | ARl || S0 || B S || SRED || el [GEW | SR | AP || GsE
O e 1420 | 90.380 94480 | 3150 | 19740 | 15000 | 17970 | 11360] 7770 | 4820 |420 | 5770 | 3570 D 0.236 0224 | 2.403 215230 | 225010 | 12,640 | 17140 | 15000 | 15400|9370 | 6410 | 3970 |6820 | 4670 | 2890 6.67
0175 | 0.167 1400 | 95250 | 99580 | 3290 | 20990 | 15000 |18990 | 12280| 8410 | 5210 |9200 | 6290 | 3900 295 02500 [IO-2S 2 57 2226150 0| 25705 O NS 150 M 521 O > 000 W16/ C0ONIB.025 0 01 O 15 ' 175 1O [ L1 O [ SO W 702
0188 | 0.180 1374 | 101480 | 106090 | 3450 | 22630 | 15000 |20300 | 13490 9230 | 5720 |10220] 6990 | 4330 314 02000 NMO-L I 2 57 247,850 8| 255, 16U N 11O 97 O > 000 W LS 16OV 07 89 0 55 257/ O[5 550 [ SO W .
0204 | 019 1342 | 108990 | 113940 | 3,640 | 24640 | 15000 |21880 | 14990| 10260 | 6360 |11500| 7870 | 4380 337 0:20 T /IO M 315 2NN || Aiel) | Mk || AR || SO0 || R | SERD| G || ) |0 | GUPD || STED || terk
0224 | 0216 1302 | 118130 | 123500 | 3,860 | 27150 | 15000 |23800 | 16880| 11550 | 7160 |13140| 9000 | 5570 365 S| || 2tk A0EEY || ZEIEY | LS00 | ZRHY | SN0 || D | BRI GRPD || S BTN || G || S || B
0.236 0.228 1.278 123480 | 129,090 | 3,990 | 28660 | 15000 |24930 | 18010| 12330 | 7640 |14140] 9680 | 6000 3.82
0.250 0.242 1.250 129500 | 135480 | 4120 | 30420 | 15000 |26220|19330| 13230 | 8200 [15320| 10480 | 6500 401

0.156 0.148 | 3.188 180,270 | 188,470 | 13,890 | 9300 8400 | 3760 | 2720 | 1860 | 1150 |2010 | 1380 | 850 5.58

0.165 0157 | 3.170 190,160 | 198,810 | 14,570 | 9870 8900 | 4340 |3097 | 2120 | 1313|2282 | 1562 | 968 5.88
0.109 0.104 1.782 71,230 74,470 3,070 | 11440 | 10300 |6330 |4300 | 2950 | 1830 |3130 | 2140 | 1330 2.20 0.175 0.167 3.150 201,080 | 210,220 | 15320 | 10500 | 9500 | 4990 |3520 | 2410 1490 2590 | 1770 1100 6.22
0.118 0.110 1764 76,740 80,230 3,280 | 12100 | 10900 | 7380 |4890 | 3350 | 2070 |3540 | 2420 | 1500 231 0.188 0.176 3.124 215170 | 224,960 | 16270 | 11060 10000 | 5730 | 3970 | 2710 1680 2900 | 1980 1230 6.66
0.125 0.117 1.750 80,990 84,680 3,440 | 12870 | 11600 | 8610 |5570 | 3810 | 2360  |4020 | 2750 | 1700 2.51 3.500 0.204 0.192 3.092 232,360 | 242,920 | 17,420 | 12070 10900 | 7330 [4860 | 3330 | 2060 |3520 | 2410 1490 7.19
0.134 0.126 1732 86,410 90,340 3,640 | 13860 | 12500 | 10180 | 6440 | 4410 | 2730  |4640 | 3180 | 1970 267 0.224 0.212 3.052 253,590 | 265120 | 18,790 | 13330 12000 |9330 |5970 | 4090 | 2530 [4300 | 2940 1820 7.84
0.145 0.137 1.710 92,950 97,180 3,870 | 15070 | 13600 |12110|7510 | 5140 | 3190 5420 | 3710 | 2300 2.88 0.236 0224 | 3.028 266,200 | 278300 | 19,590 | 14080 12700 | 10530 | 6640 | 4540 | 2810 | 4780 | 3270 | 2030 8.23

2.000 0.156 0.148 1.688 99,410 103,930 4,090 16280 14700 14030 | 8590 5880 3640 6230 4260 2640 3.08 0.250 0.238 3.000 280,780 293,540 20,500 14960 13500 11930 | 7410 5070 3140 5350 3660 2270 8.69
0.165 0.157 1.670 104,630 | 109,390 | 4,270 | 17270 | 15000 | 15610 | 9490 | 6500 | 4020 |6910 | 4730 | 2930 3.24 0.276 0.261 2.948 307,500 | 321,480 | 22,130 | 16410 14800 | 14230 | 8710 | 5960 | 3690 |6310 | 4320 | 2680 9.51
0.175 0.167 1.650 110,370 | 115390 | 4460 | 18370 | 15000 | 16840 | 10360| 7090 | 4390 |7600 | 5200 | 3220 341 0.281 0.266 2.938 312,500 | 326,800 | 22,430 | 16720 15000 | 14730 [8990 | 6150 | 3810 |6530 | 4470 | 2770 9.67
0.188 0.176 1.624 117,720 | 123,070 | 4,700 | 19360 | 15000 | 17660 | 11080| 7590 | 4700 8200 | 5610 | 3480 3.64 0.300 0.285 2.900 331,750 | 346,830 | 23,550 | 17910 15000 | 16460 | 10030] 6870 | 4250 7330 | 5020 | 3110 10.26
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2.000"

Collapse Pressure Tensile Load
Outside Calculated Tube Body Load Torsional | Minimum | Hydro
Diameter Inside Yield Internal | Test Ovality(Dmax)-Dmin)/D
Diameter |Minimum | Minimum | Strength | Yield Pressure
Tensile Strength
Strength

Outside Wall Thickness Calculated Tube Body Load Torsional | Minimum | Hydro

Mass per Diameter Inside Yield Internal | Test

Unit Length

_ _— _ [ oGt e
Diameter | Minimum | Minimum | Strength | Yield Pressure ;
Yield Tensile Strength ; ; Unit Length

0.080 0.075 0.840 | 30,060 31,010 | 620 19500 | 15000 | 16350 |10210] 6990 | 4330  |7440 | 5090 | 3150 0.79 0.204 0192 | 159 149,630 | 155390 | 5880 | 24960 | 15000 |22560 | 14620 10010 | 6200 |10960| 7500 | 4650 392
0.087 0.082 0.826 32,440 33,690 660 21320 15000 |19320 |11900| 8140 5040 8710 | 5960 3690 0.85 0.224 0.212 1.552 162,470 168,720 6260 27560 15000 | 24640 | 16550| 11330 7020 12600 8620 5340 4.25
0.095 0.050 0.810 35,110 36,460 | 700 23400 | 15000 21290 |13480| 9220 | 5710 |10000| 6840 | 4240 092 2.000 0.236 0224 | 1528 170,020 | 176,560 | 6480 29120 | 15000 | 25860 | 17720| 12130 | 7510 |13600| 9310 | 5770 445

1.000 0.102 0.097 0.796 | 37,410 38,850 | 740 25220 | 15000 |22770 |14810| 10140 | 6280  [11120| 7610 | 4720 0.98 0.250 0238 | 1500 178,680 | 185550 | 6720 | 30940 | 15000 |27260 | 19080| 13060 | 8090 |14780| 10110| 6270 468
0.109 0.104 0.782 | 39,660 41,190 | 770 27040 | 15000 |24230 |16170| 11060 | 6860  [12270| 8390 | 5200 1.04 0276 0261 | 1448 194330 | 201,800 | 7120 | 33930 | 15000 |29500 |21330| 14600 | 9040 | 16750 11460| 7100 5.00
0.118 0.110 0.764 | 42,510 44,140 | 810 28600 | 15000 |25450 |17330| 11860 | 7350  [13260| 9080 | 5620 111 0281 0266 | 1438 197280 | 204860 | 7200 | 34580 | 15000 |29980 |21820] 14930 | 9250 |17180| 11760| 7290 516
0.125 0.117 0.750 | 44,670 46,390 | 840 30420 | 15000 |26860 |18690| 12790 | 7930  |14440| 9880 | 6120 117
0.134 0.126 0.732 | 47390 49,220 | 880 32760 | 15000 |28630 |20450| 13990 | 8670  |15970| 10930 | 6770 1.24

0.109 0104 [ 2157 100,870 | 104,750 | 5260 | 11390 | 10300 [4280 [3200 | 2190 [ 1360 [2410 | 1650 | 1020 2.64

0.118 0110 | 2139 108,770 | 112,950 | 5630 | 12040 | 10800 |4970 [3660 | 2500 | 1550 [2740 | 1880 | 1160 2.85
0.080 0.075 1.090 | 38230 39,700 | 1010 | 15600 | 14000 | 10000 | 6650 | 4550 | 2820  |4850 | 3320 | 2050 1.00 DO TR 114,860 | 119280 | 5010 | 12810 | 11500 |5780 4190 | 2870 | 1780 |3120 | 2140 | 1320 3.01
0.087 0.082 1.076 | 41,320 42,910 | 1080 | 17060 | 15000 |12370|7980 | 5460 | 3380 |5790 | 3970 | 2460 1.08 DI e 122,640 | 127360 | 6260 | 13790 | 12400 |7060 |4980 | 3410 | 2110 |3680 | 2520 | 1560 301
0.095 0.090 1.060 | 443810 46,540 | 1160 | 18720 | 15000 | 15080 |9490 | 6500 | 4030  |6900 | 4730 | 2930 117 DT e || GIE 132,060 | 137,140 | 6680 | 15000 | 13500 | 9020 |6100 | 4180 | 2500 |4460 | 3050 | 1890 3.46
0.102 0.097 1.046 | 47,820 49,660 | 1220 | 20180 | 15000 | 17460 |10830| 7420 | 4590 |7910 | 5410 | 3350 1.25 OFEE T | GI06E 141,380 | 146810 | 709 | 16200 | 14600 | 10980 7200 | 4930 | 3050 |5240 | 3580 | 2220 50
0.109 0.104 1.032 | 50,790 5,750 | 1280 | 21630 | 15000 |19830|12190| 8340 | 5170 |8940 | 6120 | 3790 1.33 D s | o 148930 | 154650 | 7410 | 17190 | 15000 | 12590 |8100 | 5540 | 3430 |5880 | 4030 | 2490 3.90

1.250 Sl iy Lo | Sl SO || WHdy || o0 | NS0 || Ao | S| BEE0 || se) el | @D || sl L 2375 0.175 0167 | 2.025 157240 | 163,280 | 7760 | 18280 | 15000 | 143709090 | 6220 | 3860 |6610 | 4520 | 2800 412
0.125 0.117 1.000 | 57,430 50,640 | 1420 | 24340 | 15000 |22060 | 14160| 9690 | 6010 |10570| 7240 | 4480 1.50 N0 o5 55 167,920 | 174380 | 8190 | 19270 | 15000 | 15980 | 10000| 6840 | 4240 |7280 | 4980 | 3090 A
0.134 0.126 0.982 61,070 63420 | 1480 | 26210 | 15000 |23570 | 15550| 10640 | 6590 |11740| 8040 | 4980 1.60 0704 oo hioG 130380 | 187.830 | 8710 | 21020 | 15000 | 18830 |11620| 7950 | 4930 |ss00 | 5820 | 3600 i
0.145 0.137 0.960 65,440 67,950 | 1560 | 28500 | 15000 |25370 |17250| 11810 | 7310 |13190| 9030 | 5590 171 0704 0212 15 oo omneen T oom 1 o T o Ianm el o T o e T G 1 zies 55
0.156 0.148 0.938 69,700 72,380 | 1640 | 30780 | 15000 |27140 |18970| 12980 | 8040  |14680| 10040 6220 1.82 s | omm | aE 206:170 214"100 oRETEREETR N nE R R R RS o
0.165 0.157 0.920 73,120 75930 | 1690 | 32660 | 15000 |28550 | 20370| 13940 | 8640  |15910| 10890 | 6740 1.91 0550 TR 216970 | 225310 | 10060 | 26050 | 15000 | 23440 | 15430| 10560 | 6540 |11640| 7970 | 4940 568
0.175 0.167 0.900 76,830 79,790 | 1750 | 34740 | 15000 |30100 |21930| 15010 | 9300 |17290| 11830 7330 2.01 096 0260 53 236600 | 245700 | 10740 | 28570 | 15000 | 2543017310 11850 | 7340 |13240] 9060 | 5620 6.19

0.281 0266 | 1813 240310 | 249,560 | 10860 | 29120 | 15000 |25860 |17720| 12130 | 7510 |13600| 9310 | 5770 6.29
0.300 0285 | 1775 254230 | 264,010 | 11320 | 31200 | 15000 |27460 [19280] 13190 | 8170 |14950] 10230 6340 6.65
0.087 0.082 1326 | 50210 52,140 | 1610 | 14210 | 12800 |7740 | 5380 | 3680 | 2280  |3950 | 2710 | 1680 131
0.095 0.090 1310 | 54510 56,610 | 1730 | 15600 | 14000 | 10000 | 6650 | 4550 | 2820  |4850 | 3320 | 2050 1.43
0.102 | 0.097 1296 | 58,240 60480 | 1840 | 16810 | 15000 | 11980 7760 | 5310 | 3290 15640 | 3860 | 2390 152 0.145 | 0137 | 2.335 146,860 | 152510 | 8310 | 13570 | 12200 | 6690 |4770 | 3260 | 2020 |3540 | 2420 | 1500 | 3.84
0.109 | 0.104 1282 | 61,920 64,300 | 1930 | 18030 | 15000 | 13950 8860 | 6060 | 3760 16440 | 4410 | 2730 162 0.156 | 0.48 | 2313 157,300 | 163350 | 8820 | 14660 | 13200 |8470 |5790 | 3960 | 2460 |4240 | 2900 | 1800 | 4.12
0.118 | 0.110 1264 | 66,600 69,160 | 2050 | 19070 | 15000 | 15650 9810 | 6720 | 4160 7140 | 4890 | 3030 L4 0.165 | 0157 | 2.295 165,770 | 172,150 | 9230 | 15550 | 14000 |9920 |6610 | 4520 | 2800 |4810 | 3290 | 2040 | 4.34
0.125 | 0117 1250 | 70,200 7280 | 2150 | 20280 | 15000 | 17630 |10930| 7480 | 4640 7980 | 5460 | 3380 L1e4 0175 | 0167 | 2.075 175100 | 181,840 | 9680 | 16540 | 14900 | 11530 |7510 | 5140 | 3180 |5460 | 3730 | 2310 | 4.58

1.500 0.134 | 0.126 1232 | 74760 77630 | 2260 | 21840 | 15000 | 20010 |12340| 8450 | 5230 19060 | 6200 | 3840 196 2.625 0.188 | 0176 | 2249 187,110 | 194310 | 10240 | 17430 | 15000 |12990 |8320 | 5700 | 3530 |6040 | 4140 | 2560 | 4.90
0.145 | 0.137 1210 | 80240 83330 | 2390 | 23750 | 15000 | 21580 |13730| 9400 | 5820 110210 6990 | 4330 2.10 0204 | 0192 | 2217 201,710 | 209,460 | 10910 | 19020 | 15000 | 15570 |9770 | 6690 | 4140 |7110 | 4860 | 3010 | 5.28
0.156 | 0.148 1188 | 85,630 88920 | 2510 | 25650 | 15000 |23120|15140| 10360 | 6420 |11390| 7800 | 4830 2.24 0224 | 0212 | 2177 219,650 | 228,100 | 11700 | 21000 | 15000 | 18790 |11590| 7940 | 4920 |8480 | 5810 | 3600 | 5.75
0.165 0.157 1170 89,960 93,420 | 2610 | 27210 | 15000 |24370 |16300| 11150 | 6910  |12380| 8470 | 5250 2.35 0236 | o4 12153 230260 | 239120 | 12160 | 22190 | 15000 |20730 |12710| 8700 | 5390 |9330 | 6390 | 3960 6.03
0.175 0.167 L1150 94,700 98,340 | 2710 | 28950 | 15000 |25720|17590| 12040 | 7460 |13480| 9230 | 5720 2.48 0.250 0238 | 2125 242,490 | 251,820 | 12670 | 23570 | 15000 |22990 |14020| 9600 | 5950 |10350| 7080 | 4390 6.35
0.188 0.180 1124 100,740 | 104,610 | 2840 | 31200 | 15000 | 27460 |19280| 13190 | 8170 |14950| 10230 | 6340 2.64 0.276 0261 | 2073 264,780 | 274,960 | 13570 | 25850 | 15000 | 26700 |16230| 11110 | 6880 |12080| 8260 | 5120 6.93
0.204 0.196 1.092 107,980 | 112,130 | 2980 | 33970 | 15000 [29530|21360] 14620 | 9060 |16780] 11480 | 7110 2.83 0.281 0.266 | 2.063 269,000 | 279,350 | 13740 | 26350 | 15000 |27510 |16710| 11440 | 7090 |12460| 8530 | 5280 7.04

0.300 0.285 | 2.025 284,860 | 295,820 | 14350 | 28230 | 15000 |30570 |18580| 12720 | 7880 |13950] 9550 | 5910 7.46
0.095 0.090 1.560 64,210 66,680 | 2430 | 13370 | 12000 [6380 |4590 | 3140 | 1940 |3410 | 2330 | 1450 1.68
0.102 0.097 1.546 68,650 71,290 | 2570 14410 | 13000 |8070 |5560 | 3810 | 2360 |4080 | 2790 | 1730 1.80 0.145 0.137 2.585 161,670 | 167,890 | 10110 | 12390 | 11200 |5340 |3900 | 2670 | 1650 |2910 | 1990 | 1240 4.23
0.109 0.104 1532 73,050 75,860 | 2720 15450 | 13900 |9760 |6520 | 4460 | 2760 |4750 | 3250 | 2010 1.91 0.156 0.148 2.563 173,230 | 179,890 | 10750 | 13380 | 12000 |6390 |4590 | 3140 | 1950 |3420 | 2340 | 1450 4.53
0.118 0.110 1514 78,650 81,670 | 2890 | 16340 | 14700 |11210]7330 | 5020 | 3110 |5330 | 3650 | 2260 2.06 0.165 0157 | 2.545 182,620 | 189,640 | 11260 | 14200 | 12800 | 7260 |5170 | 3540 | 2190 3840 | 2630 | 1630 4.18
0.125 0.117 1.500 82,960 86,150 | 3030 17380 | 15000 |12910|8280 | 5670 | 3510 |6010 | 4110 | 2550 217 0.175 0.167 2.525 192,970 | 200,390 | 11820 | 15100 | 13600 |9190 |6200 | 4240 | 2630 |4520 | 3100 | 1920 5.05
0134 0.126 1.482 88,440 91,840 | 3200 18720 | 15000 | 15080 9490 | 6500 | 4030 6900 | 4730 | 2930 231 0.188 0176 | 2.499 206310 | 214240 | 12520 | 15920 | 14300 | 10520 |6940 | 4750 | 2940 |5050 | 3460 | 2140 5.40

1.750 0.145 0.137 1460 | 95,050 98,700 | 3300 | 20350 | 15000 |17750 |11000| 7530 | 4660 |8030 | 5500 | 3410 2.49 0.204 0192 | 2467 222530 | 231,00 | 13360 | 17360 | 15000 | 12870 8260 | 5650 | 3500 |6000 | 4100 | 2540 582
0.156 0.148 1438 101,560 | 105460 | 3580 21990 | 15000 |20130 | 12450| 8520 | 5280 9150 | 6260 | 3880 2.66 0.224 0212 2427 242,520 | 251,850 | 14360 | 19170 | 15000 | 15820 9910 | 6780 | 4200 |7210 | 4940 | 3060 6.35
0.165 0.157 1.420 106,810 110,920 3730 23330 15000 | 21230 | 13420| 9190 5690 9960 6810 4220 2.80 2.875 0.236 0.224 2.403 254,360 264,140 14940 20260 15000 17590 | 10910| 7470 4630 7960 5450 3380 6.67
0.175 0.167 1.400 112,570 | 116900 | 3890 24810 | 15000 | 22440 | 14510 9930 | 6150 |10870| 7440 | 4610 2.95 0.250 0.238 2375 268,020 | 278330 | 15590 | 21520 | 15000 | 19650 |12090| 8270 | 5130 |8860 | 6060 | 3760 7.02
0.188 0.180 1374 119930 | 124,540 | 4080 | 26740 | 15000 | 23990 | 15940) 10910 | 6760 |12080| 8270 | 5120 3.14 0.276 0261 | 2.323 292,960 | 304,230 | 16740 | 23600 | 15000 |23040 |14050| 9620 | 5960 [10370| 7100 | 4400 7.67
0.204 0.196 1.342 128,810 | 133,760 | 4310 | 29120 | 15000 | 25860 | 17720 12130 | 75100 |13600| 9310 | 5770 3.37 0.281 0266 | 2.313 297,690 | 309,140 | 16960 | 24060 | 15000 |23780 |14490| 9920 | 6140 [10710| 7330 | 4540 7.79
0.224 0.216 1.302 139,600 | 144,970 | 4560 | 32090 | 15000 | 28130 | 19950) 13650 | 8460 15530 10630 6590 3.65 0.300 0285 | 2.275 315500 | 327,630 | 17740 | 25770 | 15000 |26570]16150] 11050 | 6850 [12020] 8220 | 5100 8.26
0.236 0.228 1278 145930 | 151,540 | 4710 33870 | 15000 | 29460 | 21290| 14570 | 9030 | 16710] 11440 | 7090 3.82
0.250 0.242 1.250 153,150 | 159,040 | 4870 | 35950 | 15000 |30980 |22850| 15640 | 9690 |18100| 12390 | 7680 4.01

0.156 0.148 | 3.188 213,050 | 221,050 | 16410 | 10990 | 9900 | 3860 |2920 | 2000 | 1240 |2220 | 1520 | 940 5.58

0.165 0.157 | 3.170 224,740 | 233,380 | 17220 | 11660 | 10500 | 4570 |3390 | 2320 | 1440 |2550 | 1750 | 1080 5.88
0.109 0.104 1.782 84,180 87,420 3630 13520 | 12200 | 6610 |4720 | 3230 | 2000  |3500 | 2400 | 1490 2.20 0.175 0.167 3.150 237,640 | 246,780 18110 | 12410 11200 | 5360 | 3910 | 2680 1660 | 2920 | 2000 1240 6.22
0.118 0.110 1.764 90,700 94,190 3880 14300 | 12900 | 7880 |5460 | 3730 | 2310 |4010 | 2740 | 1700 231 0.188 0.176 3.124 254,300 | 264,080 19230 | 13070 11800 | 6070 | 4380 | 3000 1860 | 3260 | 2230 1380 6.66
0.125 0.117 1.750 95,720 99,400 4070 15210 | 13700 |9370 |6300 | 4310 | 2670  |4600 | 3140 | 1950 2.51 3.500 0.204 0.192 3.092 274,610 | 285170 | 20580 | 14260 12800 | 7820 |5420 | 3710 2300|3980 | 2730 1690 7.19
0.134 0.126 1732 102,120 106,050 | 4300 16380 | 14700 | 11270 | 7360 | 5040 | 3120  |5350 | 3660 | 2270 267 0.224 0.212 3.052 299,700 | 311,230 | 22210 | 15750 14200 | 10240 | 6790 | 4650 2880 | 4940 | 3380 2100 7.84
0.145 0.137 1.710 109,850 | 114,080 | 4570 17810 | 15000 | 13600 |8660 | 5930 | 3670 |6290 | 4310 | 2670 2.88 0.236 0224 | 3.028 314,600 | 326,700 | 23160 | 16640 | 15000 | 11700 /7600 | 5200 | 3220 |5520 | 3780 | 2340 823

2.000 0.156 0.148 1.688 117,480 122,000 4840 19240 15000 15930 | 9970 6820 4230 7260 4970 3080 3.08 0.250 0.238 3.000 331,830 344,590 24230 17680 15000 13390 | 8550 5850 3620 6210 4250 2630 8.69
0.165 0.157 1.670 123,660 128,410 | 5050 20410 | 15000 | 17840 | 11050| 7560 | 4690  |8070 | 5520 | 3420 3.24 0.276 0.261 2.948 363,410 | 377,390 | 26150 | 19390 15000 | 16170 | 10110| 6920 4290 | 7360 | 5040 3120 9.51
0.175 0.167 1.650 130,440 | 135450 | 5270 21710 | 15000 | 19900 | 12250) 8380 | 5190 8980 | 6150 | 3810 341 0.281 0.266 2.938 369,420 | 383,630 | 26510 | 19760 15000 | 16780 | 10450| 7150 | 4430 [7620 | 5210 | 3230 9.67
0.188 0.176 1.624 139,130 | 144,480 | 5550 22880 | 15000 20870 | 13100] 8960 | 5550 19690 | 6630 | 4110 3.64 0.300 0.285 2.900 392,070 | 407,150 | 27840 | 21170 15000 | 19080 11760] 8050 | 4990 | 8610 | 5890 | 3650 10.26
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