
1 INTRODUCTION

APPLICATION NOTE

ONLINE MONITORING OF DAMS 



2 MONITORING INSTRUMENTATION & THE NEED FOR IT 
2.1 What to monitor?

2.1.1 Measurement during construction

2.1.2 Measurement after construction is completed

2.1.3 Measurement for research

2.2  Why monitor?

 

Tehri earth and rockfill dam, India Tala concrete gravity dam, Bhutan



2.2.1 Site investigation

2.2.2 Design verification

2.2.3  Construction control

2.2.4 Safety

 

Chukkha Concrete Gravity Dam, BhutanTeesta Concrete Gravity Dam, India

Sardar Sarovar Concrete Gravity Dam, India



2.2.5  Performance

3 HOW TO MONITOR? SOLUTIONS AVAILABLE FOR DAM MONITORING

 

Work in progress at Middle 
Marsyangdi Dam, Nepal

Work in progress at Middle 
Marsyangdi Dam, Nepal

Work in progress at 
Salma Dam, Afghanistan

Prism targets in HRT at 
Dagachhu HEP, Bhutan

Load cell & BHE in 
powerhouse at Koprubasi 

HEP, Turkey



4 TYPICAL MONITORING INSTRUMENTATION SCHEMES

4.1 Concrete dam

Instrument

Figure 1: Typical instrumentation scheme of a block of concrete gravity dam



Instrument



 

Parbati Concrete 
Dam, India

Triaxial jointmeter 
installed at Teesta 

III Dam, India

Ghatgar RCC Dam, India

Sensors being 
installed at Middle 
Marsyangdi Dam, 

Nepal

Strain gage rosette 
and piezometer being 
installed at Nam Pha 

Dam, Laos

Concrete pressure cell being installed in 
Ghatgar Dam, India

Karchham Concrete Dam, India

Instrument



4.2  EARTH AND ROCKFILL DAM AND CONCRETE FACED ROCKFILL DAM 

TYPICAL INSTRUMENT LAYOUT SCHEME WITH CURRENT ONLINE 
DATA FROM A CONCRETE GRAVITY DAM 



Instrument



 

PURULIA EARTH DAM, INDIA

SETTLEMENT CELL 
BEING INSTALLED AT 

GHISS DAM, MOROCCO

5 MONITORING OF EXISTING DAMS

6 AUTOMATIC WIRED SENSORS MONITORING SYSTEM

INCLINOMETER BEING
INSTALLED IN EL 

PLATANAL ROCKFILL
 DAM, PERU

SOIL EXTENSOMETER 
BEING INSTALLED IN AN 

EARTH AND ROCKFILL DAM

TILT METER INSTALLED
 AT CONCRETE FACE OF 

DHAULIGANGA CFRD,INDIA 

DHAULIGANGA CFRD, INDIA



 

FIGURE 2: TYPICAL INSTRUMENTATION SCHEME IN AN EARTH AND ROCKFILL DAM SECTION

FIGURE 3: TYPICAL INSTRUMENTATION SCHEME IN A CONCRETE FACE ROCKFILL DAM SECTION

REMOTE REAL TIME MONITORING SYSTEM WITH SDI-12 DIGITAL INTERFACE
 SENSORS AND DATALOGGERS

 

TILTMETERJOINT METER BOREHOLE 
EXTENSOMETER

IPI SENSORSTRAIN GAGE PIEZOMETER

ESDL-30 DATALOGGER
WITH GSM/GPRS MODEM

FOR SENSORS WITH SDI-12

CELLULAR PHONE
NETWORK

CLOUD WDMS 
SERVER

INTERNET REMOTE USER

ALERT VIA SMS/EMAIL

TELECOORDINO
METER

STRESS CELL



 LoRa ‘Long Range

7 AUTOMATIC WIRELESS SENSORS MONITORING SYSTEM

TYPICAL SCHEME OF WIRELESS SENSOR NETWORK



8 AUTOMATIC 3D DEFORMATION MONITORING SYSTEM

9 LASER SCANNING

 

GATEWAY INSTALLED FOR
 WIRELESS MONITORING



10 

11 

 

LASER SCANNING

 Terramove



TYPICAL LONG-TERM ONLINE DATA FROM A DAM

12 CONCLUSION
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