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Abstract - Concrete does not consume it can't be 
determined to flame like different materials in a building 
and it doesn't transmit any harmful exhaust when 
influenced by flame. It will withal not incite smoke or 
dribble liquid particles, in contrast to a few plastics and 
metals, so it doesn't incorporate to the fire stack. Hence 
concrete is verbally communicated to have a high level of 
imperviousness to fire and, in the dominant part of uses, 
cement can be depicted as practically flame resistant. This 
brilliant execution is expected in the primary to solid s 
constituent materials (i.e. bond and totals) which, when 
artificially cumulated inside solid, frame a material that is 
basically inactive and, critically for flame wellbeing 
configuration, has a moderately poor warm conductivity. It 
is this moderate rate of warmth exchange (conductivity) 
that empowers cement to go about as an adequate fire 
shield between contiguous spaces, as well as withal to 
forfend itself from flame harm. The rate of incrementation 
of temperature through the cross segment of a solid 
component is moderately moderate thus inner zones don't 
achieve indistinguishable high temperatures from a surface 
presented to blazes. A standard ISO 834/BS 476 fire test on 
160 mm wide x 300 mm profound solid bars has 
demonstrated that, following one hour of introduction on 
three sides, while a temperature of 600°C is come to at 16 
mm from the surface, this esteem moieties to only 300°C at 
42 mm from the surface a temperature inclination of 300 
degrees in around an inch of cement! Indeed, even after a 
propagated period, the inward temperature of solid remains 
moderately low; this empowers it to hold basic limit and fire 
protecting properties as a separating component. 
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 With the increased occurrences of significant hearths and 
fire mischance’s in structures; appraisal, repair and 
restoration of fire damaged structures has turned into a 
topical intrigue. This particular field includes involvement 
in a few territories like solid innovation, material science 
and testing, basic designing, repair materials and 
procedures and so forth investigation and advancement 
endeavors square measure being allotted in these related 
controls. Any structure will bear hearth possibility; 
anyway owing to this the structure cannot be disclaimed 
neither neglected. to create a structure practically 
reasonable once the damage due to hearth has turned into 

a test for the connected science network. The bind is 
wherever to begin and the best approach. it's 
indispensably superseding that we have a proclivity to 
incite structures and structures that forefend every person 
and property as usefully as feasible. Yearly insights on 
misfortunes caused by hearths in homes et al induce some 
upsetting readings and woefully through these occasions 
we have an affinity to take in a wealth of concerning fire 
security style. 

 We have an affinity to square gauge all mindful of 
the damage that fireside will cause regarding death toll, 
homes and employments. An investigation of sixteen 
industrialized countries (13 in Europe and the USA, North 
American country and Japan) found that, amid a run of the 
mill year, the measure of people slaughtered by flames 
was one to a dyad of per a hundred, 1000 occupants and 
furthermore the aggregate estimation of chimney damage 
added up to zero.2% to 0.3% of GNP. With in the USA 
solidly, insights aggregated by the National hearth 
Bulwark financial class (USA) for the year 2000 
demonstrated that very four,000 passings, more than 
100,000 wounds and very $10bn of property damage were 
caused by hearth. Mixed Kingdom of Great Britain and 
Northern Ireland insights suggest that of the moiety 
1,000,000 flames every year gone to by firefighters, 
concerning 33% happen in involved structures and these 
prompt around 600 fatalities (for all intents and purposes 
the majority of that come to pass in residences). The loss 
of business resulting from flames in business and working 
environment structures keeps running into unquantifiable 
pounds each year. The degree of such damage relies upon 
assortment of things like building style and utilize, 
auxiliary execution, hearth end creations and remotion 
techniques. But hearth wellbeing guidelines square 
measure indited with this downright indicate, it's 
coherently the aegis of people that proposes the a wealth 
of abrogating command. Fitting style and winnow of 
materials is critical in learning hearth safe development. 
Codes and laws a fire security square measure refreshed 
generally, customarily as an after effects of investigation 
and improvement. 

I. INTRODUCTION  
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Fig.1 slab damage by fire 

It has been observed that fire can have devastating effects 
on concrete structures, so while designing it should not be 
ignored. 

Table-I : Effect of Temperature on Concrete 

 

Literature Survey 

1. Gary (1916) - While Spalling amid the occasion of 
the fire has been watched and portrayed by Gary 
practically a century back, it just turn into a worry 
over the most recent couple of decades with the 
progression in the solid business and the usage of 
high life concrete ending up more everyday, 
Ironically, what is considered as superior cement 
under ordinary conditions slopes to comport all 
the more ineffectively under flame. 
 

2. Harmathy Harda et al. Hundt (1976) - 
Concentrate the consequence of  Harmathy, Harada 
et al, Hundt and numerous others schneider et al. 
Achieved end that the decrementation of warm 
conductivity with the incrementation in 
temperature is credited to the way that the 
dampness content is at its most astounding gauge 

at low temperatures however as temperature lifts, 
dihydrogen monoxide dissipates and is superseded 
via air, Which has much lower warm conductivity. 
This is pursue by the lose of non-dissipate 
artificially - bound dihydrogen monoxide, which 
results in even lower warm conductivity. In mix, as 
breaks shape in cement because of flame, the air 
holes increment consequently, the warm 
conductivity diminishes. 

 
3. M.A. Riley (1991) – In this paper, Five tube 

shaped rock total solid examples from subsisting 
structures were subjected to temperatures more 
than 8000 for 2hrs. the usage of exceptionally 
structured research center gear authorized the 
constancy of the last balanced out temperature 
profile in every example. After presentation, thin 
segments were taken longitudinally at the breadths 
of the examples and inspected petrographically. 
The technique for thin area planning endorsed 
examination of the range of solid pain from the 
external uncovered surface in words. Certain 
petrographic highlights were related with specific 
zones of the last temperatures profile which might 
be of as in building up temperature came to in 
cement subjected to warm in uncontrolled 
conditions. A prime target was the ID of highlights 
that might be accustomed to find the 
fundamentally principal 3000 C isotherm inside 
harmed examples. 
 

4. The ASCE Manual of training (1992)- Basic fire 
rampart by T.T. Lie. 1992) apperceived    the 
unexpected raises in the unmitigated warmth at   
temperatures between 4000 C and 6000 C for a 
wide range of total used in the solid commix and 
the higher lift at temperature around 8000 C for 
cement commix with calcareous totals. It withal 
apperceived the lower solid  warmth of cement 
commix with light weight totals. 
 

5. Dr. A. Kumar, V. Kumar (2003)- An 
examination was completed to incited test 
information on leftover power of rein pressured 
bond concrete (RCC) bars subjected to flame for 
long span (surpassing imperviousness to fire). Six 
RCC pillars were thrown with related cross-
sectional subtle elements, length and grade of 
concrete and clear cover gave to fortifications. Four 
pillars were presented to flame for 1h, 1.5h, 2h, 
2.5h span. There after Five bars were stack tried 
and 6th bar, (ie, pillar presented to flame for 2.5h) 
bombed in workableness foundation for its 
remaining redirection because of flame. Some 
spalling of cement was seen in the shaft presented 
to flame for 2.5h at the season of deliberation from 
heater, which augmented with time under 
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unremarkable weathering conditions. The 
decrease found in introductory firmness of flame 
uncovered RCC bars were more than the decrease 
in close extreme solidness. Supplementally, 
measure of this decrease in solidness increased 
with the incrementation in flame uncovered term. 
 

The examples for testing were Sri TMT bar of 12mm 
width. 54 bars were sliced to 40 cm measure. 6 Specimens 
were tried for the mechanical properties using UTM up to 
warming at everyday temperature and the properties 
were organized. 12 examples each were warmed in the 
electrical heater at 100°, 300°, 600° and 900°C for a hour 
with no perturbance. In the wake of warming, out of 12 
examples for every temperature 6 tests were extinguished 
in dihydrogen monoxide for fast cooling and the other 6 
were kept aside for commonplace cooling at barometrical 
temperature. These examples later were tried for 
mechanical properties with UTM and microstructure 
consider using SEM.  

UTM testing  

The 12mm dai of steel bar is sliced to a length of 40 cm 
and gave a check length of 60mm. The example is adjusted 
on the machine and the required information on the PC is 
given. Test is led at a heap rate of 300 kg/min for every 
one of the examples. An extensometer is tweaked to the 
example amid the test to peruse the prolongation. The 
information of the test is noted in PC amid the test as a 
matter of course s it is setup. The diagram of load versus 
disfigurement and load versus extension is drawn on the 
PC. After the test the various parameters like extreme 
load, greatest expansion in mm, region in mm2, extreme 
pressure, prolongation in percent, decrease in zone, 
youthful's modulus, yield pressure, .1% and .2% proff 
stretch and numerous different parameters can be 
watched. 

 

Fig1.1 Testing setup of utm 

RESULTS - 
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.2% 
Proof 
stress 

1 Rom 
temp 27 

67.1 0.583 0.466 1.63 28.3 0.465 

2 100 66.1 0.584 0.469 1.66 15 0.461 

3 300 5.5 0.582 0.451 1.422 30 0.44 

4 600 68.4 0.606 0.453 0.972 23.3 0.456 

5 900 78.3 0.692 0.469 0.206 11.6 0.534 

 

 

Fig 2  .2% Proof stress vs temperature 

STUDY OF SAND-CEMENT PLASTER 

The simply of the mortar isn't just to amend every one of 
the joints and harshness of the roughing of the internal 
and external surfaces of the dividers. Above all, the 
dampness substance of the building, warmth and sound 
protection ought to be masterminded. It is additionally 
used as preventive and defensive material against flame. 
Fire is a wonder that happens with uncontrolled burning 
of strong, fluid and vaporous substances. In a structure, it 
is basic that all components and segments need to oppose 
the fire and its belongings for a specific timeframe, 
regardless of their position, and whether they are bearers 
or not. Every one of the components and segments in the 
building are harmed by the high temperature caused by 
the fire yet they are touched off and they can cause a 
plenitude of loss of lives and property with the crumple of 
these structures. The level of harm is expectedly evaluated 
by two elements. These are the temperature review came 
to amid the fire and the span of presentation of the 
material to this temperature. 

 

 

II. Methodology  

Study on Steel 
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Materials and Sample 

 As a mortar total, sand got from Eğribayat 
territory was used. This sand is broadly used in Konya. A 
few highlights of this sand are recorded beneath. 

Organic material and porosity have not been watched. 

 The surface of the grain is bright and 
combinations are seen in the grains.  

 The measure of crusted grain is 8%.  
 Unit volume weight 2.66 gr/cm3 

 Portland bond (Pç 42.5) was used as the fastener 
material [12]. The test examples were yare in 40x40x160 
mm measurements (Figure 1) as per TS 1481[13] and TS 
EN 196-1 [14] and considering the cumulation 
proportions given in Table 1. Two gatherings of examples 
were yare: thin mortar (- 1 mm) and roughcast (- 2 mm). 
The examples were helped in dihydrogen monoxide for 7 
days. 

 

Fig.3 Testing sample 

Material Mixture Mixing ratio for samples 

Agregate 1 m 3 1.425 kg + 1.365 kg 
supplemental 

Cement 350-500 
kg 

0,979 kg +0.957 kg 
adscititious 

Water 140-170 
lt 

0,722kg + 0,278 kg 
supplemental 

 
RESULTS- 

Ultrasonic quantification method was acclimated to 
determine the degree of damage of the sand-cement 
plasters from high temperature without any damage. 
Firstly, the ultrasonic wave velocities of samples were 
quantified afore and after the samples were exsed to 
different temperatures and the obtained data are given in 
Table 2. The percentage changes due to temperature are 
shown in Figure 1c. The flexural strengths of the sand-
cement plaster samples were examined to determine the 
effect of the temperature on the vigor of the sand-cement 

plaster and the results obtained are supplementally given 
in Table 2. 

Table 2  Arithmetic mean of the ultrasonic velocities and 
flexural vigor values of the samples. 

Sample  UVB (m/sn) 
(for -2mm) 

Temperature 
(0C) 

UVA (m/sn) 
(For -2mm) 

  
(kgf/cm2) 
(for-1 
mm) 

  
(kgf/cm2) 
(for -
2mm) 

1 3371 0 3371 63,28 82,97 

2 3416,33 150 3271,333 58,22 69,75 

3 3401 300 2418,333 45,84 46,41 

4 3493,67 450 1530,667 27,56 27,56 

5 3515,67 600 1391,667 16,31 23,34 

6 3320,67 750 1025,333 11,25 10,13 

7 3360,67 900 704,3333 4,22 3,94 

 

Study on Steel- 

1) The impact of fire on the reinforcement bars 
heated at sundry temperatures of 100° C, 300° C, 
600° C, 900° C, cooled rapidly by quenching in 
dihydrogen monoxide and mundanely cooled in 
the atmospheric temperature were studied and it 
is observed that the ductility of rapidly cooled 
bars after heating to high temperature to 900 ° C. 
 

2) Studying the characteristic transmutations in the 
mechanical properties of the bars by Tensile vigor 
testing utilizing Ecumenical Testing Machine 
shows that the incrementation in ultimate load 
and decrement in percentage elongation of the 
specimen which designate that there is 
paramount decrease in ductility of the specimen. 
 

3) Study of micro structure of the bars utilizing 
Scanning Electron Microscope (SEM) 
supplementally shows that the microstructure of 
highly heated specimens varies without varying 
the chemical composition which would have 
negative impact on the structure.  

Study on Sand Cement Plaster 

The correct information about the vicissitudes in the 
properties of a damaged plaster due to fire can be 
obtained on the substratum of conscious observations and 

III. Conclusions 
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determinations. The information obtained from this study 
is listed below. 

 It has been determined that the application of 
the non-destructive ultrasonic quantification 
method may be utilizable in determining 
plaster properties that have been damaged 
due to fire. 

 It has been determined that the cognation 
among the temperature increase and the 
flexural vigor and the ultrasonic velocity of 
the samples can be defined by the polynomial 
model. 

 It has been observed that the physical 
properties of the samples are deteriorated 
and the flexural vigor is reduced due to the 
incrementation in temperature. 

 It has been determined that the aggregate 
grain size distribution in the plaster affects 
the flexural vigor. The degree of influence 
from the temperature was found to be 
identically tantamount over 450 °C. 
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