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工业管道（GC)管子壁厚计算说明
      承受内压的直管壁厚计算按照ASME B31.3-2022 第304.1节的规定执行

            根据ASME B31.3-2022 的公式（2）和公式（3a）.

                                                            tm=t+C                                                                                              (2)

                                                            C=C2+C3

             当 t＜D/6, 直管的内压计算壁厚按公式(3a)计算.

                                                            t=PD/(2(S[σ]tW+PY))                                                                       (3a)

            tm     需要的最小壁厚（包含机械加工深度和腐蚀、冲蚀裕量）

            t      计算壁厚 ，根据公式（3a）计算得出

            C     机械加工深度与腐蚀、冲蚀裕量之和

            C1   壁厚负偏差，根据管子的标准或采购要求确定

            C2   腐蚀、冲蚀裕量

            C3   机械加工深度（螺纹或沟槽深度）

            D    管子外径，去管子外径名义值或者实测值

            E   质量系数，按ASME B31.3-2022 表 A-1A or A-1B

            P    设计压力（内压，按表压计）

            [σ]t    材料的许用应力，按ASME B31.3-2022表 A-1 取值

            W   焊接接头强度降低系数，按ASME B31.3的302.3.5(e)取值

            Y  计算系数，ASME B31.3表 304.1.1取值, 当t＜D/6时，Y可按温度内插法计算

            T   取用名义厚度，不小于 tm
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输气管道（GA)管子壁厚计算说明
      承受内压的直管壁厚计算按照GB50235-2015第5,1,2节的规定执行

            根据GB50235-2015的公式（5.1.2）

 

                   钢管计算壁厚

            D    管子外径

            F    强度设计系数，按GB50251-2015表4.2.4选取，地区等级根据GB50235-2015的4.2.2，按四级考虑

           φ     焊缝系数，按GB/T34275-2017表31取值

            P    设计压力

            σs    钢管标准规定的最小屈服强度，按GB50251-2015表5.1.2选取

            t     温度折减系数，当温度小于120℃时，取1.0.

            T   取用名义厚度，不小于 tm
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mm 15 20 25 32 40 50 65 80 100 125 150 200 250 300 350 400 450 500 600 700 750 800 850 900 1000 1100 1200 1400 1500 1600 1800 2000

in 1/2 3/4 1 1
1/4

1
1/2 2 2

1/2 3 4 5 6 8 10 12 14 16 18 20 24 28 30 32 34 36 40 44 48 56 60 64 72 80

21.3 26.7 33.4 42.2 48.3 60.3 73 88.9 114.3 141.3 168.3 219.1 273 323.8 355.6 406.4 457 508 610 711 762 813 864 914 1016 1118 1219 1422 1524 1626 1829 2032

0.15 0.18 0.23 0.29 0.33 0.41 0.50 0.61 0.78 0.96 1.15 1.49 1.86 2.21 2.42 2.77 3.11 3.46 4.15

Sch.

mm 2.77 2.87 3.38 3.56 3.68 3.91 3.05 3.05 3.05 3.4 3.4 3.76 4.19 4.57 4.78 4.78 4.78 5.54 6.35

单元 管道材料 阶段 详细设计

Sch10s

管道壁厚计算报告                                                        Pipe Class:1SS

Design Temperature    (℃) 60

Design Pressure    P(MPa) 1.89

Corrosion Allowance    C2(mm)

Material Properties

0.4 0.00%

文件编号

Weld Joint Strength Reduction Factor

[σ]
t 
(MPa)

GDLNG-PJ-TRM-DD-000-PIP-10.04-10004

项目名称

Thickness Negative Deviation

                                                  Service Conditions                                                                    ASME B31.3
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138

0

W

ASTM A312 TP304/304L DN15～150 138 1

1

Material
Allowable Stress

O.D(mm)

0.4

Quality Factor

Cal. THK

tm(mm)

0.00%

E C1(%)
Y

ASTM A358 Gr.304/304L DN200～600

Sch40sSelected

THK

T (mm)

1

1

 Calculated Wall Thickness(tm) and Selected Wall Thickness(T)  (mm)

DN
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mm 15 20 25 32 40 50 65 80 100 125 150 200 250 300 350 400 450 500 600 650 700 750 800 850 900 1000 1100 1200 1400 1500 1600 1800 2000

in 1/2 3/4 1 1
1/4

1
1/2 2 2

1/2 3 4 5 6 8 10 12 14 16 18 20 24 66 28 30 32 34 36 40 44 48 56 60 64 72 80

21.3 26.7 33.4 42.2 48.3 60.3 73 88.9 114.3 141.3 168.3 219.1 273 323.8 355.6 406.4 457 508 610 660 711 762 813 864 914 1016 1118 1219 1422 1524 1626 1829 2032

Sch.

mm 3.73 3.91 4.55 4.85 5.08 3.91 5.16 5.49 8.56 9.53 10.97 15.09 18.26 21.44 23.83 26.19 29.36 32.54 38.89 41.43
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                                                                           Service Conditions                                                                             ASME B31.3
Design Temperature    T(℃) 60

Design Pressure    P(MPa) 13.9
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Corrosion Allowance    C2(mm) 0

Material Properties

Material
Allowable Stress Quality Factor

Y
Thickness Negative Deviation Weld Joint Strength Reduction Factor

[σ]
t 
(MPa) E C1(%) W

ASTM A312 TP304/304L DN15～150 138 1 0.4 0.00% 1

8.15

1

 Calculated Wall Thickness(tm) and Selected Wall Thickness(T)  (mm)

DN

O.D(mm)

Cal. THK

tm(mm)
1.03 1.29 1.62 2.04 2.34

ASTM A358 Gr.304/304L DN200～600 138 1

29.5317.22 19.67 22.12 24.59

0.4

2.92 3.53 4.30 5.53 6.84

0.00%

13.22 15.68 31.95

S-100S-80SSch40s

10.61

Selected

THK

T (mm)

Sch80s
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mm 15 20 25 32 40 50 65 80 100 125 150 200 250 300 350 400 450 500 600 650 700 750 800 850 900 1000 1100 1200 1400 1500 1600 1800 2000

in 1/2 3/4 1 1
1/4

1
1/2 2 2

1/2 3 4 5 6 8 10 12 14 16 18 20 24 26 28 30 32 34 36 40 44 48 56 60 64 72 80

21.3 26.7 33.4 42.2 48.3 60.3 73 88.9 114.3 141.3 168.3 219.1 273 323.8 355.6 406.4 457 508 610 660 711 762 813 864 914 1016 1118 1219 1422 1524 1626 1829 2032

Sch.

mm 4.78 5.56 6.35 6.35 7.14 5.54 7.01 7.62 8.56 12.7 14.27 15.09 18.26 21.44 23.83 26.19 29.36 32.54 38.89 41.43 44.52 47.62 50.71 56.84
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                                                                           Service Conditions                                                                             ASME B31.3
Design Temperature    T(℃) 50

Design Pressure    P(MPa) 13.9

Corrosion Allowance    C2(mm) 1.5

Material Properties

Material
Allowable Stress Quality Factor

Y
Thickness Negative Deviation Weld Joint Strength Reduction Factor

[σ]
t 
(MPa)

0.00%

E C1(%) W

A333 Gr.6 DN15～600 138 1 0.4 0.00% 1

9.65

1

 Calculated Wall Thickness(tm) and Selected Wall Thickness(T)  (mm)

DN

O.D(mm)

Cal. THK

tm(mm)
2.53 2.79 3.12 3.54 3.84

A333 Gr.6
DN650～900

138 1 0.4

4.42 5.03 5.80 7.03 8.34 33.4512.11 14.72 17.18 18.72 21.17 23.62 26.09 31.03 35.92 38.39 40.86 45.7543.33

Selected

THK

T (mm)

S-160 XS Sch100Sch120
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mm 15 20 25 32 40 50 65 80 100 125 150 200 250 300 350 400 450 500 600 650 700 750 800 850 900 1000 1100 1200 1400 1500 1600 1800 2000

in 1/2 3/4 1 1
1/4

1
1/2 2 2

1/2 3 4 5 6 8 10 12 14 16 18 20 24 26 28 30 32 34 36 40 44 48 56 60 64 72 80

21.3 26.7 33.4 42.2 48.3 60.3 73 88.9 114.3 141 168 219 273 323.8 355.6 406.4 457 508 610 660 711 762 813 864 914 1016 1118 1219 1422 1524 1626 1829 2032

Sch.  

mm 32 38
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Selected

THK

T (mm)

34.11 36.0020.67 24.52 26.41 28.34 30.26 32.1918.753.78 4.26 4.86 5.81 6.83 7.85 9.77 11.80 13.72 14.92 16.843.09 3.32

X65 DN650～900 178.58

O.D(mm)

Cal. THK

tm(mm)
2.30 2.51 2.76

0.00% 1

1

 Calculated Wall Thickness(tm) and Selected Wall Thickness(T)  (mm)

DN

1 0.4 0.00%

X65 DN15～600 178.58 1 0.4

Corrosion Allowance    C2(mm) 1.5

Material Properties

Material
Allowable Stress Quality Factor

Y
Thickness Negative Deviation Weld Joint Strength Reduction Factor

[σ]
t 
(MPa) E C1(%) W

管道壁厚计算报告                                                        Pipe Class:9KCA

                                                                           Service Conditions                                                                             ASME B31.3
Design Temperature    T(℃) 50

Design Pressure    P(MPa) 13.9
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mm 15 20 25 32 40 50 65 80 100 125 150 200 250 300 350 400 450 500 600 650 700 750 800 850 900 1000 1100 1200 1400 1500 1600 1800 2000

in 1/2 3/4 1 1
1/4

1
1/2 2 2

1/2 3 4 5 6 8 10 12 14 16 18 20 24 26 28 30 32 34 36 40 44 48 56 60 64 72 80

21.3 26.7 33.4 42.2 48.3 60.3 73 88.9 114.3 141 168 219.1 273 324 356 406 457 508 610 660 711 762 813 864 914 1016 1118 1219 1422 1524 1626 1829 2032

Sch.  

mm 32 38

文件编号 GDLNG-PJ-TRM-DD-000-PIP-10.04-10004

管道壁厚计算报告                                                        Pipe Class:9KCA

                                                                           Service Conditions                                                                             GB 50251
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Design Temperature    (℃) 50

Design Pressure    P(MPa)
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1.0

Material Properties

Material
Minimum Yield Stress Longitudinal joint factor Temperature derating factor

σs  (MPa) φ t

API 5L X65, PSL2 DN15～900 450 1.0

 Calculated Wall Thickness(tm) and Selected Wall Thickness(T)  (mm)

DN

O.D(mm)

Cal. THK

tm(mm)
15.7 17.6 35.319.6 23.6 25.5 27.5 29.4

Selected

THK

T (mm)

33.431.4

Design Factor

F

0.4

13.9
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