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Abstract - In this project, we carried out the condition 
assessment and structure audit on the high-rise structure by 
visual inspection and NDT (Non-destructive testing) due to 
poor quality of construction. Here we found out that the 
quality of concrete by UPV (Ultrasonic pulse velocity test) and 
compressive strength of concrete by rebound hammer. During 
the testing of building we found that the quality of concrete 
and the strength of concrete is poor due to poor quality of 
construction like heavy honeycombing and are not proper in 
line level. Afterwards the testing we suggest to repair the 
whole poor part of the building is by the epoxy grouting along 
with micro concrete/modified polymer plaster. After the 
grouting and plastering the structure we again test the 
building for surety to check the improvement in the structure 
and we found that the structure has improvement in strength 
and quality of concrete is also improved in the existing 
structure.  
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1. INTRODUCTION 
 
     In the present time, even in new construction projects the 
quality of construction is poor due to unskilled labor, 
improper work and leniency. This affects the strength, 
durability and service life of the structure. The strength and 
the quality of construction is poor, it identifies the several 
defects in the various part of the structure. To overcome this 
problem, we conducted the NDT (Non-Destructive testing). 
The NDT process is done without disturbing the existing 
structure by visual inspection or by using various test 
apparatus and machine. In this project we carried out two 
type of test to identify the poor part of the building i.e. 
Schmidt rebound hammer test, UPV (Ultrasonic pulse 
velocity test), & Visual inspection is done in this case. 

In general the NDT stands for Non-Destructive testing. It 
refers to the inspection method which is carried by inspector 
& evaluates and collects data of the structure and component 
of structure and materials, system of existing structure. 

It can also be called  

 NDE( Non-Destructive Examination) 

 NDI ( Non- Destructive Inspection) 

The main objective of present work is to adopt Structural 
Auditing of Building which is situated at Nagpur 
(Maharashtra) with Schmidt’s Hammer Test, Ultrasonic 
Pulse Velocity Test including Visual Inspection and assessing 
the stability and safety of the structure to withstand for its 
remaining life which is done by Diagnosis and root cause of 
the problems by recommending strengthening and then 
retesting after adopting strengthening is done to check the 
required strength which is expected 

 

Figure-1: Structural Assessment 

2. METHODOLOGY 
 
2.1 Visual inspection 
 

In the visual inspection we check the whole structure for 
cracks, spalling and for the seepage we observed and the 
poor part of the structure in the building and found the 
stability of the structure and suggested for the correct 
techniques to repair the damage of building. 
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2.2 Schmidt rebound hammer test 

 
   Rebound hammer is apparatus to find the compressive 
strength of the concrete of the existing structure without any 
disturbance, whereby the rebound of the spring driven mass 
is measured after its impact with concrete surface. The 
output of the rebound hammer is referred to as rebound 
number and is correlated with surface hardness of concrete. 
The internal mechanism of a typical Schmidt Hammer is 
illustrated in plunger is pushed against the concrete, 
perpendicular to the surface. In this test we find the rebound 
number using hammer and to finding the compressive 
strength using graph to find out the probable compressive 
strength of   concrete as per IS13311 part II. 
 
 
 
 
 
 
 
 

Figure -2: Rebound hammer & Rebound Graph 
 

2.3 UPV (Ultrasonic pulse velocity) 
 
  An UPV is Nondestructive test in which we find quality of 
concrete. Cracks in concrete structure are determined in UPV 
test. UPV consists of transducer for transforming pulses, 
pulse generation circuit consisting of electronic circuit for 
generation of pulses.    
 
      In this test pulse of ultrasonic is passed through concrete 
structure and time taken by pulse is measured. Higher 
velocities indicate good quality concrete and continuity of the 
material and lower velocities indicate poor quality concrete 
and concrete with many cracks. There are three types of 
method to use Equipment to find the velocity i.e. Direct, 
Indirect & Semi direct method that has been shown in below 
figures.   
 
Concrete quality can be classified into 4 categories Excellent, 
Good, Medium & Doubtful. 
 
As per IS 13311 (Part I) 1992 
 
U.P.V. (km/sec.)           Quality of Concrete for Direct Method 
 
1.       Above 4.5                                       Excellent 
2.       3.5 to 4.5                                           Good  
3.       3.0 to 3.5                                         Medium  
4.       Below 3km/sec.                           Doubtful 

 
 
 
 
 
 

Fig-3: Method of UPV 
 

3. OBSERVATION & RESULTS  
 
3.1 BEFORE REPARING 
 
 It is observed that the Ultrasonic Pulse velocity results 

with direct and indirect method indicate the maximum 
readings are between 2.04 Km/Sec to 5.56 Km/Sec and 
out of total number of UPV 533 point, 6.75% readings 
are Excellent, 41.83% readings are Good, 36.39% 
readings are Medium and 15% Doubtful. (Refer to IS 
13311 (Part I) 1992 ‘’Non- Destructive Testing of 
concrete methods of test, Ultrasonic Pulse Velocity”). As 
per 13311 (Part 1) 1992 the Ultrasonic Pulse Velocity 
readings with indirect method gives less reading than 
direct methods generally by 1 km/sec and readings 
given in the report are factored. 

 As per the rebound hammer test (refer IS 13311 part II 
1992) all the readings are confirming M35 to M45 grade 
concrete  
 

3.2 AFTER REPARING 
 
 It is observed that the Ultrasonic Pulse velocity results 

with direct and indirect method indicate the maximum 
readings are between 2.64 Km/Sec to 5.08 Km/Sec and 
out of total number of UPV 80 point, 7.5% readings are 
Excellent, 61.75 % readings are Good, 23.75 % readings 
are Medium and 7.5% Doubtful.   (Refer to IS 13311 
(Part I) 1992 ‘’Non- Destructive Testing of concrete 
methods of test, Ultrasonic Pulse Velocity”). As per 
13311 (Part 1) 1992 

 As per the rebound hammer test (refer IS 13311 part II 
1992) all the readings are confirming M35 to M45 grade 
concrete 

 
 
 
 
 
 
 
 
 
 
 
 
 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 08 Issue: 05 | May 2021                www.irjet.net                                                                      p-ISSN: 2395-0072 

 

© 2021, IRJET       |       Impact Factor value: 7.529       |       ISO 9001:2008 Certified Journal       |     Page 3374 

3.3 COMPARISON OF RESULTS 

Figure -3: U.P.V. Test results Comparison Before and after 
repairing 

4. CONCLUSION 
 
Based upon Ultrasonic Pulse Velocity test and Rebound 
hammer test it is observed that quality of concrete and 
compressive strength of concrete is improved because of 
epoxy grouting micro concrete repair and various repair 
methods recommended in our pre strengthening test report. 
After repairs maximum readings are improved and 
confirming to relevant Indian standard specifications. 
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