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NDE 

Sound Light Radiation Electromag. 

Time of Flight      Visible          Radiography      Mag. Flux 

 

Freq. Resp.               Infrared                  Tomography           Resistivity 

 

Acoustic Emiss.       Ultraviolet                Spectroscopy            Radar 



NDE Methods 



Nondestructive Testing 

Cross-hole Sonic 

Impact-echo 

Pulse velocity 

Pulse-echo  

Impulse Response 

Radar 

X-Rays 



Richmond Bridge/ Testing of Drilled Shafts 



Used Cross-hole Sonic Logging 

Method to test the drilled shafts 













Cross-hole Sonic Logging Method 
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Drilled Shaft Construction 













CSL Result 



Impact-echo Principle 

A short pulse is 
introduced in the 
structure. 

Reflected waves are 
analyzed with the 
waveform analyzer in 
the frequency 
domain. 

Dominant frequencies 
relate to the condition 
of the structure.  



How Impact-echo works 



Impact-echo 

Based on propagation of a stress wave 

through the material. 

Needs an access from only one side to 

conduct the tests. 

“Local” Test 

On-site Evaluation- most often no further 

analysis is needed. 



Impact Echo Instruments 



Impact Echo Response 

Spectrum 



Impact-echo Capabilities 

Determine thickness and overall 

condition. 

Locate internal voids, cracks, 

delaminations, honeycombing. 

Helps to identify core locations. 

 



Caltrans Overpass 



Determination of Grout Status in 

PT Ducts 

Carpool overpass I-405 & 55 in Costa 

Mesa, CA 

ENR Articles 12/2/2002 & 1/27/2003 

Used Impact-echo technique to determine 

status of the grout 

Worked for Caltrans through a sub-

contract 











Caltrans Overpass 

Impact-echo Testing 





Caltrans Overpass 





Moss Landing Power Plant 

Testing of intake and 

discharge tunnels 

Conducted condition 

survey, impact-echo 

testing, coring, 

petrographic 

examination 

Found internal 

delamination & ASR 



Moss Landing Discharge Tunnel 

Wall 



Tunnel Views 



IE Spectrum Plot 



IE Measurement Grid 



Sample Projects/Water Retaining 

Structures 



Water Treatment Plants 



Waste Water Treatment Plants 



Water Retaining Structures 

• Ozone Contactor 

• Hot Water Tank 

• DAF Structure 

• Filter Chambers 

• Pump Stations 

• Digester Tanks 

• Sewer Vault 



Plan View 

Filter Chambers 



Elevation View 

Filter Chamber 







Filter Basin Interior View 



Filter Basin Test Locations 



Core Summary 

 

No Location Interior Delamination 

1 Basin 1 & 2 
Divider Wall 

Yes 

2 Basin 1 & 2 Yes 

3 Basin 1 Lower West Wall  Yes 

4 Basin 1 Upper West Wall Yes 

5 Basin 2 East Wall Yes 

6 Basin 2 Lower West wall Yes 

7 Basin 3 East Wall Yes 

8 Basin 3 Upper West Wall No 

9 Basin 5 Upper West Wall No 

10 Basin 6 East Wall Yes 

11 Basin 6 South Wall Yes 

12 Basin 6 Lower West Wall Yes 

             

 

       

 



Pulse Velocity 

Based on sound propagation through the 

concrete. 

Need access from opposite sides. 

Time of arrival is measured electronically. 

Velocity is indicative of relative quality of 

the concrete. 

Can be used to detect internal flaws. 



Pulse Velocity Method 

Direct Transmission Semi-direct Transmission Indirect Transmission 

Sensors 

Control Unit 

111ms 



Pulse Velocity Equipment 

Two sensors : Transmitter and a 
receiver 

Electronic measuring and controlling 
unit. 

Portable and light-weight. 

Once the grid is established, 
measurement process is quick.  



Pulse Velocity 

Access from opposite sides is not 

always available. 

Does not detect location of the flaw. 



A combination 

 

Impact Echo 

 

Pulse Velocity 



BART 



Testing 



Pulse Velocity 

Impact Echo 

Impact  

Echo 

Pulse Velocity 



Impact Echo-Testing 



Defect 



Thank You ! 
Any Questions? 

  Ashok Kakade, P.E. 


