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Research and application of coaxial support transfer method for
plane coordinates in deep foundation pits

CHEN Zhi-heng, WANG Tian—yun
( No.1 Engineering Co., Ltd. of CCCC First Harbor Engineering Co., Ltd., Tianjin 300456, China )

Abstract: To address the engineering challenges of complex operation, difficult precision guarantee and poor environmental
adaptability of traditional methods in the plane coordinate transfer of deep foundation pits, an innovative and simplified method
for the plane coordinate transfer of deep foundation pits based on coaxial supports was proposed. A high —strength aluminum
alloy coaxial support was designed to integrate the prism base, plumb wire and reflector, thereby constructing a dual transfer
mechanism of "physical datum-optical verification", and standardized procedures for device installation and measurement were
formulated. The precision of the method was quantitatively estimated based on the error propagation theory, and field
measurement verification was carried out with the deep foundation pit of the Shunde Lungui Road Project as the engineering
background. The results show that the theoretical comprehensive mean error of plane coordinate transfer of this method in a
30 m deep foundation pit is about 2.7 mm, the plane coordinate differences AX and AY of 10 inspection points on the side
wall of the foundation pit measured in the project are all controlled within 3 mm, and the measured comprehensive mean error
is about 2.9 mm, which meets the precision requirements specified in GB/T 50308 -2017 Code for Urban Rail Transit
Engineering Survey. The research proves that this method features simple operation, controllable cost and reliable accuracy,
which effectively breaks through the technical bottlenecks of traditional coordinate transfer methods. It provides a low—cost and
high—reliability technical scheme for the plane coordinate transfer in the construction survey of complex deep foundation pits
and has important reference value for engineering practice.
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Fig. 1 Schematic diagram of plane coordinate transfer

with coaxial support
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Table 1 Main accuracy indicators of the third—order traverse network
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Table 2 Technical requirements for horizontal direction observation of the third—order traverse network
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Fig. 2 Schematic diagram of deep foundation pit plane
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Table 3 Statistical table of coordinate differences of check points on the sidewall of deep foundation pit
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X/m Y/m X/m Y/m
1 721 291.711 2 2 540 210.302 5 721 291.713 5 2 540 210.300 7 +2.3 -1.8
2 721 279.418 2 2 540 207.245 2 721 279.416 7 2 540 207.247 3 -1.5 +2.1
3 721 278.333 6 2 540 205.251 4 721 278.336 3 2 540 205.250 5 +2.7 -0.9
4 721 282.052 0 2 540 192.669 3 721 282.049 5 2 540 192.670 6 =25 +1.3
5 721 285.770 5 2 540 180.087 1 721 285.772 2 2 540 180.084 7 +1.7 -24
6 721 288.920 3 2540 178.373 7 721 288919 5 2540 178.376 5 -0.8 +2.8
7 721 301.504 4 2 540 182.090 5 721 301.507 3 2 540 182.089 0 +2.9 -1.5
8 721 314.088 6 2 540 185.807 3 721 314.087 4 2 540 185.810 0 -1.2 +2.7
9 721 315.170 5 2 540 187.796 3 721 315.171 9 2 540 187.793 8 +1.4 -2.5
10 721 311.099 4 2 540 199.757 5 721 311.097 3 2 540 199.759 4 -2.1 +1.9
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