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AGENDA 

 
1. NATM - HISTORY, BACKGROUND, PRINCIPLES 

2. INSTRUMENTATION & MONITORING  

3. OBSERVATIONAL APPROACH 

4. TYPES OF MONITORING IN NATM TUNNELLING 

5. SOFTWARE PRODUCING EVALUATION REPORTS WITH INTEGRATED 

INFORMATION 

6. CONCLUSION 
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NATM 

 

THE NEW AUSTRIAN TUNNELLING METHOD 
FOLLOWS A CONCEPT WHERE THE ROCK MASS 
SURROUNDING THE EXCAVATION IS CONSIDERED 
AS LOAD BEARING STRUCTURE BY ACTIVATION OF 
A STRESS BEARING ROCK MASS ARCH. 
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OPTIMIZING SUPPORT 
REQUIREMENTS 
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NATM PROCESS 

 

• FIRST FLEXIBLE, THIN SUPPORT TO ALLOW ROCK MASS THE 
 POSSIBILITY OF DEFORMATION TO REDUCE ROCK PRESSURE 

• AFTER REDUCTION OF ROCK PRESSURE INSTALLATION OF 
 FINAL  SUPPORT 

• OPTIMIZATION OF THIS PROCESS BY MEANS OF 
 OBSERVATION AND MONITORING 

• WATERPROOFING BEFORE INSTALLATION OF FINAL LINING 
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Development of an 
instrumentation program 
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Cityringen, Metro Copenhagen 

Type of instrument 
No. of measurem. 
4 years of construction 

I & M produce 

huge loads of 

data:  

 

 

We use 

instruments but 

do not make use 

of instruments 

 

• Faith in 

instruments 

• Use of 

Monitoring 

Software 
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How to measure Blood Pressure 
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• Identification of requirements and development of 
instrumentation program 

• Importance of specifications of instruments 

• Importance of methodology of installation 

• Pre-dispatch, pre-installation & post installation 
inspections 

• Observing data regularly as per prescribed 
methodology 

• Through appropriate Software, Presentation of the 
data in near real-time, and making available 
integrated information, automated alarming and 
simultaneous reporting to various groups of users 

• The corrective actions 

• Abandoning approach to instruments as just a 
formality 

Geotechnical 
Instrumentation: 

 

Commonly ignored 
aspects 
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ACCESSIBLE FROM PLAN VIEW OR MENU BAR 

 

• PAN, ZOOM AND MEASURE FUNCTION 

• CONSTRUCTION PROGRESS INCLUDING 

• LIVE MODE OF REFRESHING CHANGING DATA 

• COMPLETE BUILDING INFORMATION  

• ALL MEASURING SENSOR INFORMTION AFTER PROCESSING 

• GRADUATED SYMBOLS 

• POINT SELECTION DIRECTLY FROM PLAN VIEW  
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GROUND  

SETTLEMENT  

IN REALTIME 
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TYPES OF 
MONITORING 
FOR NATM 

 

 

 

Geodetic  

Monitoring  
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TYPES OF 
MONITORING 
FOR NATM 

 

 
 

Geoetechnical 
Monitoring  
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NATM EVALUATION 
METHODS 
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Time displacement diagrams-3D-

displacement measurements 

(displacement/time) 

 

(Geo-mechanical relevance: 

useful for assessment of time 

dependent components of 

displacement and stabilization of 

construction steps) 
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Lateral 

displacement 

– one certain 

point in 

different 

cross-

sections 
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Convergence between 

several points in a 

cross-section versus 

time 
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Speed of lateral 

displacement versus time – 

all points of a cross-section 

(Geo-mechanical 

relevance: useful for 

assessment of time 

dependent components of 

displacement and 

stabilization of construction 

steps) 
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Relation between longitudinal 

and lateral displacement of a 

certain point in different 

cross-sections at certain time 

differences related to the 

zero-reading 
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Settlement of a certain 

point in different cross-

sections at a certain 

time difference related 

to the zero-reading 
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Data presentation of  a 3-

pt extensometer  
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  ALL MONITORING DATA 

• Browser based multiuser access to 
data visualization 

• Different sensor types 

• Selection of points from plan view 

• Access to data from monitoring 
section 

• Graphical and tabular visualization of 
results 

• Combination of different sensor types 
on same graph 

• Graph smoothing options 

• Numerous graph options for showing       
measurement data 

• Relative and absolute displacements 

• Construction progress visible on the 
graphs 

• Monitoring point annotations 

• Depth related graphs ( inclinometer, 
ext.) 
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EXTENSIVE ALARMING FUNCTIONS 

 

ALARM LIMITS 

• ALERT, ACTION, ALARM  

 

KIND OF ALARMS 

• VALUE ALARMS 

• OUT OF RANGE ALARMS 

• RATE ALARMS  

• FREQUENCY ALARMS  
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Geographical 
Marker enables 
attachment of any 
document to any 
point on the axis 

CONSTRUCTION 

STATUS AND SITE 

DOCUMENTATION 
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• In NATM, observational approach in instrumentation and monitoring is used. Making 
use of geotechnical/geodetic instruments ensures economy in construction material, 
safety, and efficiency of construction.  

 

• Digital technology is a must for monitoring. Only that will ensure timely and efficient 
decision making.  

 

• Digital monitoring must be made a part of technical specifications and insisted upon. 
Presently, even where is a part of the tender, specifications, it is not insisted upon.  

 

CONCLUSION 
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Thanks for your attention ! 

 

 

V K RASTOGI  
vijay.Rastogi@geodata.com  

Mob 98390873032 
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