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Fig.1 Design of a monitoring system for shield cutterhead condi-

tions
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Fig.4 Installation of sensors
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Fig.8 Establishment of the monitoring system
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Fig.9 Structure of the calibration device
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Fig.12 Calibration curves of sensor in four mediums
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Fig.14 Installation of the calibration device
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Fig.15 Calibration of the cutter wear sensor
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Development of a Real-time Monitoring System of Cutterhead Conditions in
Shield Tunnelling

GONG Qiuming' WANG Qinghuan' WANG Dujuan® QIU Haifeng® WU Fan'

(1 Key Laboratory of Urban Security and Disaster Engineering of Ministry of Education, Beijing University of Technology, Beijing
100124; 2 China Railway Engineering Equipment Group Co., Lid., Zhengzhou, 450016; 3 Beijing JiuRui Technologies Co., Lid., Bei-
jing 100107)

Abstract During the shield tunnelling, the cutterhead is in a black box state because the chamber behind the cut-

terhead is pressurized. In order to monitor the working state of the disk cutters and cutterhead in real time, a real-

(€)1994-2021 China Academic Journal Electronic Publishing House. %lgi{g%liﬁag%.,miﬂmi/{ﬁh\ﬁ\ﬂgﬁd.nqg

Vol.58, No.2 (Total No.397), Apr.2021




A B 8 B AR

MODERN TUNNELLING TECHNOLOGY JE M8 56 T 77 FK S 2 uE M) & ST

time monitoring system of cutterhead conditions in shield tunnelling is developed. The system consists of three sub-
systems, namely the sensor subsystem, control and data transmission subsystem, algorithm and display subsystem.
The sensor subsystem integrates the self-made disk cutter wear sensor, disk cutter rotation speed sensor, tempera-
ture sensor, data acquisition module and power supply unit. The integrated sensors are mounted in the disk cutter
housings on the cutterhead to monitor the disc cutter wear and rotation speed and cutterhead temperature in real
time. The collected data is transmitted to the central end through wire or wireless modes, and then transmitted to the
upper computer by wire. The software of the upper computer integrates the shield design parameters, stratum param-
eters, shield driving parameters and sensor monitoring parameters, by which it can display the parameters monitored
by these sensors in real time, comprehensively determine the working condition of the cutterhead and predict the ser-
vice life of the disc cutters. Through laboratory testing and factory testing, this system is proven to meet the design
requirements and can be used for monitoring the working state of shield cutterhead.

Keywords Shield machine; Cutterhead condition; Disc cutter wear; Disc cutter rotation speed; Real—time monitor-

ing system
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On Development Law of Karst Water and Prediction of Water Inflow in a Tun-
nel in Southwest China

ZHANG Junfeng' LI Qiang® SHI Yongyue® WU Lei’
(1 Shandong Zhengyuan Geophysical Information Technology Co., Ltd., Jinan 250101; 2 China Railway Southwest Research Institute
Co., Ltd., Chengdu 611731)

Abstract Karst groundwater is a key hydrogeological problem in tunnelling. Based on the surface and borehole
survey on both sides of a tunnel on Chongqing—Kunming high—speed railway, the measurement and sampling at key
geological and hydrological points are carried out, and the water flows of main springs, karst caves and rivers in the
studied area are rechecked. In combination with the results of water quality analysis and isotope analysis, the distri-
bution of soluble rocks and karst development law in the tunnel area are identified, the characteristics of occurrence,
supply, runoff and discharge of karst water are analyzed, and the hydraulic connections among aquifers as well as
between aquifer and the surface water are clarified. The potential concentrated water burst sections, water inflow
volumes and corresponding risk levels are classified according to the lithology and structure. The tunnel area is di-
vided into one first—level karst water system and four second-level subsystems, and the water burst risk is classified
into four grades. The pure soluble horizontal runoff zone of the tunnel is a high—risk section of karst water inrush.
The study results are of great significance in guiding the design, construction and operation of tunnel projects.

Keywords Chongqing—Kunming high speed railway; Karst tunnel; Water inflow prediction; Risk level
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