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Impact of load partial factor adjustment on reliability design of pipeline support structures
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Abstract: To further clarify the impact of load partial factor adjustment on the reliability design of pipeline
support structures in the current Unified Standard for Reliability Design of Building Structures (GB 50068—
2018), this study calculated the reliability indexes of reinforced concrete pipeline support structures and steel
pipeline support structures and analyzed the increase of material usage based on the reliability theory and the
requirements of the limit state design method for pipeline supports in Design Code for Pipeline Sup ports in Iron
and Steel Enterprises (GB 50709—2011). Considering the two load combinations of permanent load with wind

load and the combination of permanent load with snow load, as well as the load effect ratios and multiple failure
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modes, the changes in the reliability indexes of reinforced concrete and steel pipeline supports after the
adjustment of load partial factors were respectively calculated and the corresponding changes in material usage
were analyzed in depth. The results show that after the adjustment of load partial factors, the reliability indexes
of reinforced concrete pipeline support structures and steel pipeline support structures increased by 8.6% ~
19.9% and 9. 9% ~16. 6% respectively while the material usage increased by 0. 7% ~6.4% and 1. 6% ~6.0%
respectively compared with the previous standard (GB 50068—2001) , meeting the reliability requirements. This
study can provide a more detailed scientific basis for the design of pipeline support structures.

Key words: pipeline support struture; load partial coefficient; load effect ratio; reliability analysis; material con-

sumption
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Table 3 Distribution type and statistical parameters of different pipe supports under various stress states
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Table 4 Reliability indexes of reinforced concrete pipe supports with different partial factors (combination 1)

02 0> 2 K 3 I A 3 I e 70

O WER WS R BN MR SN MBS RN R S R
0. 10 3.411 4.091 3.187 3.626 3. 307 3. 860 3.627 4.117 3.437 4,117 3.148 3. 546
0. 25 3.558 4.184 3. 315 3.742 3.453 3.982 3.758 4,231 3.583 4,209 3. 267 3. 656
0. 50 3.417 3. 905 3. 364 3.753 3.429 3. 875 3.743 4,153 3.437 3.924 3. 331 3.692
1. 00 3.120 3.506 3. 266 3.592 3.221 3.581 3.540 3. 876 3.136 3.522 3.273 3.583
2.00 2.876 3.201 3.113 3. 395 3.011 3. 317 3.322 3.612 2. 890 3.214 3. 148 3.418

S H{E 3.276 3.777 3.249 3.622 3.284 3.723 3.598 3.998 3.297 3.797 3.233 3.579
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Table 5 Reliability indexes of reinforced concrete pipe supports with different partial factors (combination 2)

il 320 oZIE KA 0> 52 J M > 32 TR 2% 2
o WEET IR AT RIS AMEET RS REEET RIS ERET MRJE AT R
0.10 3.396  4.073  3.181  3.619  3.298  3.849  3.618  4.108  3.422  4.100  3.143  3.540
0.25 3.464 4,059  3.283  3.705  3.396  3.911  3.710  4.173  3.488  4.082  3.241  3.626
0.50 3.219  3.674  3.266  3.638  3.278  3.697  3.603  3.990  3.238  3.692  3.252  3.600
1. 00 2.886  3.246  3.100  3.409  3.014  3.352  3.337  3.654 2,901  3.261  3.127  3.421
2.00 2.634 2,938 2,917  3.183 2,78  3.073  3.097  3.370  2.647  2.951  2.967  3.223

- 44 3.120 3.598 3.149 3.511 3.154 3.576 3.473 3. 859 3.139 3.617 3.146  3.482
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Table 6 Reliability indexes of steel pipe supports with
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Table 7 Reliability indexes of steel pipe supports with

different partial factors (combination 1) different partial factors (combination 2)

L PIPE 0 TR g L3 JE 0 i 0 R it 2 TR

! PREHT RS URAEET WA AN RS ! PRCET  JHREIE URARHT WA AR RS
0.25  3.489  4.048  3.359  3.920  3.320 3.794 0.25  3.422  3.964  3.297  3.840  3.279 3,744
0.50  3.433  3.893  3.322  3.786  3.347  3.766 0.50  3.266  3.697  3.163  3.597  3.228 3.624
1,00 3.194  3.563  3.104  3.475  3.206  3.550 1,00 2.978  3.323  2.893  3.241  3.023  3.347
2.00  2.971  3.284  2.893  3.207  3.030 3.325 2.00 2,740  3.033  2.667  2.961  2.821  3.099
SE¥ME 3.272 3.697  3.170  3.597  3.226  3.609 SEXME 3.102 3.504  3.005  3.410  3.088  3.454
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Fig. 1 Comparison of reliability indexes of reinforced concrete pipeline supports before and after load partial factor adjustment
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Fig. 2 Comparison of reliability indexes of steel pipeline supports before and after load partial factor adjustment
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Fig. 3 Comparison of reliability indexes and their increases of reinforced concrete pipeline
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Fig. 4 Comparison of reliability indexes and their increases of steel pipeline
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Table 8 Changes of material consumption of reinforced concrete pipe supports with different load partial factors %

B0 R 0 IR Sl 0 I MR IR 2% 0

f RN RIS N WEE  REE EE RN %R W RRE BN R
0.10 2.588 2.639 2. 486 2.508 2.534 2.569 2.529 2.556 2.590 2.641 1.235 1. 244
0.25 3.029 3. 144 2. 846 2. 881 2.928 2.993 2.918 2.969 3.033 3. 149 1.409 1.423
0. 50 3. 980 4.210 3.625 3.735 3. 820 3.998 3. 829 3. 986 3. 989 4,220 1.777 1. 819
1.00 5.762 6.122 5.393 5.635 5. 640 5.950 5.751 6.042 5.777 6.137 2.634 2.739
2.00 9.156 9.739 8. 849 9. 286 9.101 9.626 9.403 9. 907 9. 180 9. 764 4, 346 4,544

A 4.903 5.171 4. 640 4.809 4.805 5.027 4. 886 5.092 4.914 5.182 2. 280 2.354
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915 385 32 0 B P A 05 R B BEHE R AREL
T > S I Y L O LB 2 R N Table 9 Changes of material consumption of steel pipe
f 88 e 7 P 33 supports with different load partial factors %
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Fig. 5 Comparison of material consumption and its increase of reinforced concrete pipeline supports
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Fig. 6 Comparison of material consumption and its increase of steel pipeline supports
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