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Abstract— This paper deals with conditional assessment of fire affected RCC siphon at a Canal. A visual inspection followed 
by non-destructive and partial destructive testing was carried out to investigate the present condition of fire affected barrels in 
siphon.  The tests were conducted on both, fire affected area and unaffected area of siphon, to understand the extent of damage 
occurred in the structure due to fire. The repair methodology was suggested based on the results of tests.  
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I. INTRODUCTION 
 
The fire, which was exerted by chemical, had taken 
place in drainage siphon.  
Visual inspection followed by Non-destructive testing 
and partial destructive testing were carried out. 
Photographs and diagrams based on test results were 
collected and prepared respectively to scrutinize the 
extent of damage and remedial measures for repair 
and retrofitting required. 
 
II. SIPHON STRUCTURE 
 
The siphon consists of eight barrels and retaining 
wall. The one side of barrels was affected due to fire 
and other side was in unaffected condition. The 
photograph of fire affected area of siphon is shown in 
Figure 1. 

 
Figure 1 

 
III. OBSERVATIONS 
 
A. Observations based on Visual Inspection 
Distress in the form of honeycombing, loss of cover to 
reinforcement, disintegration of concrete constituents 
and sagging of reinforcement are observed in the fire  

affected area of siphon. The buff color surface of 
concrete is observed at some locations. 

 
Figure 2 

 
B. Ultrasonic Pulse Velocity and Rebound Hammer 
Test  
As per IS 13311 part I: 1992, UPV test results suggest 
74% quality of concrete is doubtful, 11% portion is of 
medium quality and 14% is of good quality in fire 
affected area. On the contrary, 67% portion of 
concrete is of good quality and 33% portion is of 
medium quality in the unaffected area of siphon. 
Direct UPV results on side walls suggest concrete is in 
doubtful quality in the fire affected area. The same test 
suggests concrete is of medium quality in the 
unaffected area.  

 
Figure 3 
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Figure 4 

In case of Rebound Hammer, 36% of readings are 
falling in the range between 20 to 30, 35% are falling 
in the range between 30 to 40 and 20% are in the range 
between 10 to 20 for fire affected area. Higher rebound 
number suggests presence of carbonation in concrete. 
Rebound hammer suggests quality of concrete is good 
in unaffected portion as more than 50% are in the 
range of 30 to 40. 
 

 
Figure 5 

 

 
Figure 6 

 
C. Core Compression Test  
Out of 81 cores extracted from fire affected area of 
siphon, 64% result is less than 20MPa, 23% result is 
greater than 20MPa. 13% out of total cores are 
obtained in the form of crushed and broken pieces or 
disintegrated during surface preparation. The actual 
design strength is 20MPa. On the contrary, 76% result 
is greater than 20MPa for the unaffected area of 
siphon.  
 

 
Figure 7 

 
Figure 8 

 
D. Half Cell Potential Test  
59% results are falling in the range of -250mV to 
-350mV for fire affected area showing 50% 
probability of corrosion in reinforcing bars and 9% 
results are in the range of -350mV to -500mV showing 
90% probability of corrosion in reinforcing bars.   
For unaffected area, more than 50% results are having 
values greater than -200mV showing 5% probability 
of corrosion in reinforcement. 
 

 
Figure 9 

 

 
Figure 10 

E. pH Test 
pH results suggest concrete is in alkaline condition in 
both fire affected and unaffected areas. 
 

 
Figure 11 

 

 
Figure 12 
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F. Depth of carbonation Test 
Carbonation has reached up to 15-20mm in concrete 
cover in 50% area of fire affected zone. Some test 
samples are not able to test as they were obtained in 
the form of broken and crushed pieces or disintegrated 
during surface preparation. The severity of 
carbonation is less in unaffected area as compared to 
fire affected area. 
 

 
Figure 13 

 

 
Figure 14 

 
G. Tensile strength of reinforcing steel 
Minimum yield strength and ultimate tensile strength 
specified by Indian Standard are 415N/mm2 and 
485N/mm2 respectively. The tensile strength results 
suggest that due to fire, both yield strength and 
ultimate tensile strength of the reinforcing bars have 
reduced below the minimum specified limit of IS. 
Elongation was also coming less than the minimum 
specified limit of IS (14.5%) in some of the tested bars.  

  
IV. RECOMMENDATIONS 
 
Following repair methodology has been suggested 
based on overall Non-destructive/partial destructive 
testing results. 

 

a. Loose/damaged concrete should be removed. 
b. Reinforcement should be cleaned using rust 

converter and steel protective coating should be 
applied as additional protection against 
corrosion. 

c. Corrosion inhibitor should be applied on the 
entire concrete surface to protect inside steel 
from corrosion. 

d. Grouting should be done using microfine 
cement to strengthen the honeycombed portion. 

e. Epoxy grouting should be carried out to 
strengthen the inside portion of barrels.  

f. Sagging of reinforcement due to fire and/or 
corrosion in reinforcement was observed at 
certain locations. Therefore, jacketing using 
microconcrete is required to ensure adequate 
tensile strength. 

 
CONCLUSIONS 
 
Looking to the present condition of concrete, it is 
preferable to recast the structure. As it is a very 
importance structure, repair methodology given in 
section IV has been suggested. As significant damage 
was observed in retaining wall, it is advised to recast 
the same rather going for its repair. 
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