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A New Method of Shield Attitude Automatic
Measurement and Multi-source Data Processing

PAN Guorong , LI Huaifeng , WANG Suihui
(College of Surveying and Geo-Informatics, Tongji University,
Shanghai 200092, China)

Abstract: A new method was put forward for shield-attituded
automatic measurement. Due to the narrow space of
underground tunnel and the difficulty in measuring more than
2 points by robotic total station, an integrated guidance
method by robotic total station and clinometer was employed,
then with the pitch and scroll of shield obtained from
clinometer as observed data, the error adjustment was made
based on 3D datum transformation, which solved multi-source
data collection and process. The proposed method was
successfully applied to the tunnel construction guidance of
Metro Line 12 in Shanghai and Metro Line 1 in Hangzhou,

which proved to be reliable and practical.
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Tab.1 Initial calibration coordinates of three
prisms and shield head and tail

. eI R
J=Y1a
X /m Y /m Z/m
P 35 182. 099 30 364. 861 —7.279
P. 35 183. 092 30 360. 964 —7.196
Ps 35 183, 743 30 364. 863 —7.288
EEHD 35 182. 907 30 368. 405 —9, 764
&R 35 182. 934 30 361. 525 —9.771
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Tab.2 Two groups of 3D coordinates of prism in engineering coordinate systems
$—4 -
=t
X /m Y /m Z /m X /m Y /m Z /m
P; 34 922. 063 30 912. 435 —9.232 34 754, 854 30 955. 739 —9.421
P2 34 925, 979 30 911.523 —9.139 34 758, 787 30 956. 574 —9. 369
Py 34 922, 818 30 913. 897 —9. 242 34 754, 916 30 957. 384 —9.429
A PP F . —0.08° HEeAH:—0.05%; M A - 0.53° 0. 43°
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Tab.3 Coordinates of head and tail by five combinations(first group)

- EE T BRI iR
X /m Y /m Z /m X /m Y /m Z /m om/mm
Pi+P:+Ps 34 919. 294 30 914. 779 —11.728 34 925,414 30 911. 635 —11. 716 1. 26
Py +P+-Ps +HESHY 34 919. 294 30 914. 780 —11. 727 34 925,413 30 911. 636 —11, 717 0.72
P, 4P HEEHMY 34 919. 293 30 914. 778 —11. 727 34 925,414 30 911. 636 —11. 716 1.54
P4 P; HEEHMY 34 919. 293 30 914. 779 —11. 726 34 925,412 30 911. 633 —11. 716 1. 58
P, +Ps HESHUY 34 919. 293 30 914. 778 —11. 727 34 925,414 30 911. 638 —11, 717 1. 61
F4 bMASTESHUNBEEPFLERESOLR(ETA)
Tab.4 Coordinates of head and tail by five combinations (second group)
Bt EE T BRI iR
X /m Y /m Z /m X /m Y /m Z /m om/mm
Py +P;+Ps 34 751. 324 30 956. 693 —11, 877 34 758.199 30 956, 447 —11, 941 2. 04
Py +P+-Ps +HESHY 34 751. 325 30 956, 704 —11, 877 34 758. 200 30 956. 454 —11, 941 1.75
P, +P &Y 34 751. 325 30 956. 705 —11. 873 34 758. 200 30 956. 457 —11, 939 2. 64
P4 P; HEEHMY 34 751. 324 30 956. 701 —11, 878 34 758.199 30 956, 447 —11, 941 2. 53
P, 4P +HEEHMY 34 751. 325 30 956. 699 —11, 877 34 758. 200 30 956. 458 —11, 940 2. 36
BRAPRER G5 SR A AL 5% A TSR AR A R AL
3 D) 3 >
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(1) 45K 2 AP BRI TR, b 5 ff
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TRZERTEZ R, 5 P REBEFHHERKH— R
fifiZE 10 mm, POFE B JE AW R JE M S AT B
WEEER.
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