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Stability calculation of micro steel tube mortar composite pile in soil
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Abstract: The micro steel tube mortar composite pile is widely used in foundation reinforcement and pile replacement because of its
clear force mechanism, simple construction, short construction period and low cost. However, there is rare theoretical study on
instability or failure of micro steel tube mortar composite piles with small diameter and large length in soil. Therefore, on the
basement of the theory of elastic foundation beam, the differential equation is solved according to the force relationship between the
pile and the foundation soil. The specific expression of the bearing capacity for instability of the micro steel tube mortar composite
pile is given. By comparing with the actual engineering in situ test, it is found that the theoretical and experimental results are close.
An expression calcuating the minimum critical length is given to guide the construction of the project. Through a program writen in
Matlab, the instability load refering to different pile lengths is calculated and analyzed under different stiffness ratios between soil and
pile, which reflects the influence degree of soil on the instability and restraint force of micro steel tube mortar composite piles.

Keywords: stability; analytical solution; £ method; micro steel pipe mortar composite pile
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Table S Comparison of two methods when b=1.5, m=1

K Fut/EI /m™ T &
/m 4 AT HAST/%
2.5 7.5617 7.7953 3.09
2.6 7.240 3 7.436 1 2.70
2.7 6.983 0 71325 2.14
2.8 6.783 2 6.877 1 1.38
2.9 6.6350 6.663 5 0.43
3.0 6.5339 6.486 4 -0.73
32 6.458 1 6.2239 -3.63
34 6.5314 6.059 0 -7.23
3.6 6.736 4 5.967 1 -11.42
3.8 7.059 7 5.926 5 -16.05
4.0 7.489 7 59164 -21.01
4.5 8.943 0 5.2872 -40.88
5.0 10.5279 5.6455 -46.38
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Table 6 Unstable load under different parameters

TR Fer/EI /m™ X 1 XL 2 XT3
W A

/m 5=0.21 b=1.05 b=2.1 b=3.15 b=42 1% 1% 1%
1.0 39.478 4 39.494 4 39.5582 39.6380 39.7177 39.7975 0.06 0.20 0.61
15 17.546 0 17.5819 17.725 4 17.904 7 18.083 8 18.2627 0.46 1.53 4.59
2.0 9.869 6 9.9334 10.188 3 10.50 6 10.8227 11.138 4 0.65 6.45 12.86
2.5 63165 6.4162 6.8134 7.306 3 7.795 3 8.2800 591 19.55 57.37
3.0 43865 4.5299 5.0989 5.799 3 6.486 4 7.1589 41.15 127.95 216.03
3.5 32227 34177 4.1855 5.1151 6.005 4 6.849 0 53.15 153.62 248.28
4.0 24674 27215 3.709 9 4.868 6 59164 64194 60.05 160.17 266.75
5.0 1.579 1 1.9732 34217 4.2993 44629 53331 75.80 175.29 308.55
6.0 1.096 6 1.655 5 3.0125 37552 4.067 4 5.124 6 94.28 193.43 356.65
7.0 0.805 7 1.544 5 2.6799 3.6258 4.297 6 4.7872 115.50 214.95 406.49
8.0 0.6169 1.5275 257211 3.446 8 4.067 4 4.6510 150.68 25429 465.93
9.0 0.487 4 1.343 1 2.5180 33100 4.0230 4.5437 166.41 302.81 538.23
10.0 0.394 8 1.2311 2.3843 3.2847 3.8977 44495 179.04 340.31 594.39
11.0 0.3263 1.173 0 23311 3.1873 3.848 1 4.4120 193.58 381.56 657.06
12.0 0.2742 1.149.8 23226 3.1442 3.806 6 4.3442 21022 416.68 725.55
13.0 02336 1.1456 22575 3.1250 3.759 6 43318 229.12 448.18 788.25
14.0 0.201 4 1.099 3 22268 3.078 2 37525 4.2819 25041 483.17 850.62
15.0 0.175 5 1.065 1 2.2202 3.064 3 3.709 2 4.269 6 274.24 522.04 919.05
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