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Application of information technique to construction
of underground engineering

CAO Guo-jin, JIANG Hong-dao

(College of Civil Engineering , Hohai University, Nanjing 210098,China)

Abstract: According to the character of bad geology surroundings and scarce basic information in process of underground
engineering designs, the technology of information design is discussed and analyzed combining a tunnel project. A project-database
information management system is designed and developed. With the offset data obtained by in-situ construction method monitoring,
the mechanical feature parameters of surrounding rock are obtained with optimal back-analysis method. The displacement of

surrounding rock is calculated and the stability of surrounding rock is analyzed during tunnel construction progress by

three-dimensional nonlinear finite element method with these obtained mechanical feature parameters.
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Fig.1 The flow chart of information design
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Fig.2 The structure of database information
management system
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Fig.3 The human-computer interface of database
information management system
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Table3 The calculated Z-displacements of section (S+7?m
mm

THEKE /m
2 4 6 8 10 12
2230 (4D -31.4 -48.5 -556  -66.5  -68.5 -69.0
2167 (B) -26.5 458  -542 -612 -654 -66.8
2083 (C) -26.0 432 -505 -59.7  -62.0 -62.6
2015 (D) -23.5 423 -52.0  -623  -64.7 -65.2
1965 (E) -20.8 -39.8 -482  -58.6 -63.5 -65.8
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Fig.4 The flow chart of back-analysis
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Table 1 The measured Z-displacements of section $+75 m
(mm)

THEKEE /m

Wi
2 4 6 8 10 12
A -29.1 435  -53.6 -63.8 -658 -67.3
B -25.7 428 -520 -60.0 -63.4 -66.3
C -250 422 485 583 -60.0 -62.0
D -22.5 415 -513  -61.1 -63.8 -64.2
E -193  -385 463  -574  -629  -65.0
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Table 2 The parameter back-analysis result

THEKE /m

HEZH

2 4 6 8 10 12
k 1521.0 15154 15150 15119 15674 1480.6
Ry 0.584 0.563 0.583 0.645 0.581 0.554
n 0.906 0.862 0.886 0.894 0.938 0.944
G 0.287 0.330 0.279 0.314 0.259 0.283
MinF () 1.2 2.0 1.8 1.5 2.5 32
/ mm
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Table4 The calculated Z-displacements of section S+105m

(mm)

Lo R /m
S 2 2 6 8 10 12

2227 324 425 526 878 -1132 -1233
2155 287 388 480 -850 -1065 -1213
2023 276 372 -444 783 -100.0 -119.0
1855 253 365 433 -77.1 -1038  -1182
1680 203 325 -403 <754 -1009 -113.0
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