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Abstract: Urban underground space is being developed and constructed on a large scale so dynamic monitoring
management during the whole process of design construction and operation must be well done in order to prevent dis—
asters happening. Based on the idea of system science it is proposed that the spatial data management of urban un—
derground engineering should include three aspects namely the urban underground engineering database urban un—
derground engineering database management and urban underground engineering database application. The concept
design E-R model of urban underground engineering database is researched and established then the logical relation—
ship of data and design method of database are researched based on borehole data and the views of borehole data
have been designed. Based on the management platform of SQL Server database the storage and development tech—
nology of deformation monitoring data with time-space attribute is researched and on basis of which the query expan—
sion method of objects with time-space attribute is discussed. The database application software of urban underground
engineering combining GIS platform with related numerical simulation software is developed which makes spatial a—
nalysis from macroscopic level to microscopic level expressed visually.
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Fig.2 Contents of the engineering database
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Fig.3 E-R design model of underground engineering database
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Table 1 Design of engineering index

Table 2 Design of engineering borehole index table

Field Describe
En Code
P Number
X X
3

Table 3 Design of in-situ test information table

Field Describe

P Number
Layer N
Layer H
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Table 4 Design of laboratory test information table
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Table 5 Design of water quality analysis table
5 SQL Server

Field Describe Fig.5 Management interface of SQL Server
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Table 7 Design of time attribute table

MPointID time value

P1 time 1 value 11

P2 time 1 value 21

P1 time 2 value 12

P2 time 2 value 22
2.2.2
TSQL2 o TSQL2 N

6 16

pl timel  time2 o

CREATE TABLE poinichange(
name char( 20)
mp point
pualue char(20) )
AS VALID EVENT DAY AND TRANSACTION
name mp
id pvalue VALID EVENT DAY
TRANSACTION 0
SELECT mp1. point pvl. pv
VALID PERIOD’ timel ’ DAY AND
PERIOD’  time2 ’ DAY
FROM pointchange AS mpl
poinichange AS pvl
WHERE mpl. id = "pl”
timel time2
pl o
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Fig. 6 Overlay query of spatial layers based on GIS
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ANSYS shell

stAppName = “c: \ProgramFiles\Ansys_ Inc\v100
\ANSYS\bin\intel—
ansys100. exe-bp ansysul-i_

input_file-o output_file”
Call Shell( stAppName 1)

input_file output_file APDL
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Fig.7 Tunnel excavation evaluation by calling ANSYS
8 ANSYS
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