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INTRODUCTION 
 
There are various fields in the slope such as physical and chemical fields, which directly influence the slope 
stability. In the presentation, the fields in engineering geology are classified as three categories, i.e. basic field, 
applied field and coupling field, in which the concept of basic field is first proposed based on the engineering 
geological characteristics. The basic field, called as geological structural field, includes rock and soil mass, their 
structure and their engineering properties, and is a substance applied by applied fields such as stress, seepage, 
temperature, and chemical fields. The basic field is both applied field and coupling field. Figure 1 is the 
schematic diagram of the fields in slope. 
 
To assess the slope stability and warn landslide disasters, the acquisition of the multi-field information in slope 
is a fundamental work, because the multi-field information is a basis for evaluating slope stability, a key to grasp 
the failure mechanism of slope, and is also a clue to warn landslide. However, it isn’t an easy thing to obtain 
relative multi-field information, so developing some innovated technology is a sole way to acquire the value 
information. 
 

Figure 1. Schematic diagram of the fields in slope 
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DISADVANTAGES OF CONVENTIONAL MONITORING TECHNOLOGIES 
 
Conventional monitoring technologies for multi-field information in slope are summarized in Table 1, which 
have some disadvantages such as point monitoring, difficult to install, poor anti-interference, poor durability and 
poor stability etc., so they cannot met the monitoring requirements of modern slope engineering and landslide 
warning. 
 

Table 1. Conventional monitoring technologies for multi-field information in slope 

 
ADVANTAGES OF FOS 
 
Fiber optic sensing (FOS) technology is a state-of-the-art measuring system, which can meet the needs of slope 
monitoring. There are some unique advantages: (1) long distance monitoring, up to 80 km; (2) totally immune to 
EMC perturbations;(3) small size and light weight; (4) multi-use in series; (4) sensing optical fiber 
commercially available; (5) high speed transmission; (6) easy in system integration and to install; (7) wide 
application spectrum; (8) good chemical resistance and long lifetime ( >30 years). 
 
WHAT IS DISTRIBUTED MONITORING? 
 
The distributed monitoring means that the measurand of monitored objectives can be continuously acquired in 
space and time via the relative measuring technology. FOS is an ideal technology to realize distributed 
monitoring. Figure 2 is a schematic diagram from point to distributed monitoring. 
 
DFOS FAMILY 
 
Distributed FOS ( DFOS for short) has many types based on their measuring principles. Figure 3 shows his 
partial family members. With photoelectric technology developing rapidly, some innovative instruments will 
still emerge. 

 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Schematic diagram from point to distributed monitoring 
 

 
Figure 3. DFOS family 

 
APPLICATION OF DFOS IN MONITORING MULTI-FIELD INFORMATION IN SLOPE 
 

Stress and Strain fields  
 
FBG ,BOFDA and BOTDR/A can be used to monitor the stress and strain fields in slope. Figure 4 is a 
monitoring scheme using FBG technology; and Figure 5 is a monitoring scheme using BOFDA, BOTDR/A 
technology. 
 
Temperature Field 
 
FBG and ROTDR can be used to monitor the temperature field in slope. Figure 6 shows a monitoring scheme 
using FBG and ROTDR technology.  
 
Seepage Field 
 
FBG and ROTDR can be used to monitor the seepage field in slope. Figure 7 shows a monitoring scheme using 
FBG and ROTDR technology. In Figure 7(b), the heatable optical fiber cable is recommended to improve the 
measuring sensitivity for temperature change caused by seepage.  
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Figure 4. Monitoring scheme for stress and strain using FBG technology 

 

 
Figure 5. Monitoring scheme for stress and strain using BOFDA, BOTDR/A technology 

 

Figure 6. Monitoring scheme for stress and strain using FBG and ROTDR technology 
 
 
 
 
 
 
 



 

 
 

Figure 7. Monitoring scheme for seepage using FBG and ROTDR technology 
 
DFOS Monitoring System for Multi-Field Information in Slope 
The above all DFOS sensors can be integrated into a monitoring system, which can monitor the multi-field 
information of slope on line and in a long distance. Also，the monitoring data can transmit much far monitoring 
center via wireless communication system. Figure 8 shows a DFOS monitoring system for multi-field 
information in slope.   
 

Figure 8. DFOS monitoring system for multi-field information in slope 
 
The all of DFOS sensors or systems introduced above can be available from the R & D base in Suzhou , China , 
which was set up by our group in 2009.  More information at website: www.nzsensing.com. 
 
CONCLUSION 
 
The further R & D about DFOS technology will focus on demodulator improving, DFOS data processing, 
DFOS monitoring system for various types of infrastructure engineering, DFOS system installation technology 
etc.. We do believe that the DFOS, as an innovative sensing technology, will have a huge application in the 
engineering monitoring including slope engineering.   
 

(a) FBG                                 (b) ROTDR 
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