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Abstract

The freezing method will lead to the frost heave, thaw and subsidence of the soil and uneven settle-
ment of the derrick foundation, which will lead to the change of the stress on the main members of
the derrick and the deviation of the derrick center, which will seriously affect the normal operation
of the derrick. In order to study the influence of uneven settlement of derrick foundation on the
stress characteristics and central displacement of key members of derrick, a finite element model
was established and the load was applied to a large vertical derrick as an example. The test results
show that the single foundation settlement of the derrick will not only increase the bending moment
of the derrick crane beam by a high agreed value, but also cause the stress level of the main sup-
porting members to be higher than the rated value: the settlement of the double foundation will lead
to the center deviation of the derrick, which will also affect the normal work of the derrick.
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Figure 1. Finite element model of derrick
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Table 1. Single foundation settlement value table

1 BERTMERER

ZH 5 A
1 0
2 0
3 0
4 0
5 0

PUFEAE (mm)
B C
20 0
40 0
60 0
80 0
90 0
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Table 2. Change of longitudinal displacement of double foundation
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o R PUREAE (mm)
285 A B c D
1 20 0 20
2 40 0 0 40
AD
3 60 0 0 60
4 80 0 0 80
5 90 0 0 90
1 0 0 20 20
2 0 0 40 40
CcD 3 0 0 60 60
4 0 0 80 80
5 0 0 90 90
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Figure 2. Bar number of high platform
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Figure 3. Cloud diagram of bending moment of settlement high platform beam on B support
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Figure 4. B bending moment curve of the pedestal settlement high platform beam
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Figure 5. Main supporting members
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Figure 6. The axial force and stress ratio of main supporting members change with the settlement of single foundation
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Figure 7. Stress ratio variation of each member in single foundation settlement
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Table 3. Bending moment of high platform with double foundation settlement
3. WERTIEXRE T ETIE

Xk R (KN/m)
FH4 5 1EH TR UUF%E 90mm
1 55.031 54.881
2 —667.72 —667.869
3 —1,463.681 —1,461.088
AD 4 22.88 23.029
5 —459.139 —458.99
6 —-1,502.001 —1,504.594
24 —593.369 —593.369
25 —409.511 —409.511
1 55.031 52.406
2 —667.72 —665.094
3 —1,463.681 —1,463.826
4 22.88 25.505
CD
5 —459.139 —461.765
6 —1,502.001 —1,502.145
24 —593.369 —593.368
25 —409.511 —409.511
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Figure 8. Changes in axial force and stress ratio of main supporting members of AD double foundation settlement
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Figure 9. Variation of axial force and stress ratio of main supporting members in the settlement of CD double foundation
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Figure 10. Variation rule of derrick center with foundation settlement
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