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ABSTRACT

; To demolish or to occupy the burned building, especially reinforced concrete, depends on the
s‘afety factor of this building. Some part of the burned building, i. e. beam and column, was taken for
Ethe load testing. A breakdown of this structure is a risk of building collapse. This special project aims
Eat studying the changing of the strength of the burned reinforced concrete due to tempem@e. The
:cylindrical reinforced concrete samples were fired at the temperature of 300° 500° 700° and 900°
fCelsius, respectively. The result presents the relationship between the reduction of the compressive
strength of concrete and temperature as well as the relationship between the reduction of yield
;trength of steel and température. Advantageously, the strength value of the reinforced concrete
destroyed by the fire will be estimated.
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Average

Strength

Sampie te. = 1
Time = 1 Hour
Temperature = 300  Degree Celsius
Concrete
Before Burning After Burning
Repound Number |Use Valug] Rebound Number |Use Valug
30 30 31 31
32 32 35 35
30 30 34 34
30 30 33 33
32 32 32 32
30 30 40 G
34 34 32 32
28 z8 35 38
32 32 36 36
29 29 35 35
30.70 30.70 34.40 33.78
255 290
fdnAn = 1373 %
Steel
Covering 1.5 cm Covering 2.5 cm
Ultimate Load = 3690 Ultimate Load = 3675
Ultimate Strength = 3263| Ultimate Strength = 3249
Yield Load = 3145 Yield Load = 2825
Yield Strength = 2781 Yield Strength = 2498
Length = 25.00 Length = 25.20
Gauge Length = 28.50 Gauge Leogth = 27.80
% Elongation = 14.00 % Elongation. = 10.32
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Average

Strength

Sampie Ne. = 2
Time = 1 Hour
Temperature = 300  Oegres Celsius
Concrete
Before Burning After Burning
Rebound Number |Use \alue] Rebound Number {Use Value
25 26 30 30
33 33 35 35
23 28 36 36
28 26 33 33
33 33 34 34
35 35 30 30
35 e 35 35
32 32 32 32
32 82 32 32
27 27 36 36
30.80 30.22 33.30 33.30
250 290
fafafin=  16.00 %
Steel
Covering 1.5 cm Covering 2.5 cin
Ultimate Load = 6450 Ultimate Load = 6555
Ultimate Strength = 5703| Ultimate Strength = 5796
Yield Load = 3900 Yield Load = 3945
Yield Strength = 3448 Yield Strength = 3488
Length = 25.00 Length = 24.80
Gauge Length = 29.00 Gauge Leugth = 27.00
% Elongation = 16.00 % Elongation = 8.87
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Average

Strength

Sazmple MNa. = 3
Time = 1 Hour
Temperature = 300 Cegree Ceisius
Concrete
Before Burning After Burning
Rebound Number |Use Value| Rebound Number |Use Value
32 32 32 32
29 29 35 35
33 33 38 38
30 30 35 35
28 28 35 3t
32 32 33 33
27 27 35 35
32 32 32 32
27 27 34 34
32 32 37 37
30.20 30.20 34.60 34.80
250 310
fdadis = 24.00 %
Steel
Covering 1.5 cm Covering 2.5 cin
Ultimate Load = 5250 Ultimate Load = 3825
Ultimate Strength = 4642} Ultimate Strength = 3382
Yield Load = 3300 Yield Load = 3150
Yield Strength = 2918 Yield Strength = 2785
Length = 25.00 Length = 24.30
Gauge Length = 30.00 Gauge Leogth = 31.00
% Elongation = 20.00 % Elongation = 27.57




Sample No. = 7

Time = 2 Hour
Tem,z;erature = 300 Degree Celsius
Concrete
Before Bumning After Burning
Rebound Number iUse Value| Rebound Number |[Use Value
33 33 30 30
28 28 35 35
30 30 35 35
31 31 34 34
28 28 37 37
32 32 30 30
27 27 36 36
33 33 33 38
32 32 34 34
32 2 32 32
Average 30.60 30.60 33.90 33.90
Strength 255 310
fdadn = 2157 %
Steel
Covering 1.5 cm Covering 2.5 cm
Ultimate Load = 3600 Ultimate Load = 6450
Ultimate Strength = 3183 Ultimate Strength = 5703
Yicld Load = 3150 Yield Load = 3900
Yield Strength = 2785 Yield Strength = 3448
 Length =| 2450 Length =|  25.30
Gauge Length = 31.50 Gauge Lcogth = 30.20
% Elongation = 28.57 % Elongation = 19.37
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Average

Strength

Sample No. = 9
Time = 2 Hour
Temperature = 300  Degree Celsius
Concrete
Before Burning After Buming ‘
Rebound Number }Use Value| Rebound Number |{Use Value
31 31 30 30
28 28 36 36
26 26 33 33
32 32 35 35
34 34 34 34
27 27 30 30
31 31 36 36
26 26 33 33
31 31 34 34
32 32 36 36
29.80. 29.80 33.70 33.70
250 290
fdwdis = 16.00 %
Steel
Covering 1.5 cm Covering 2.5 cm
Ultimate Load =|  5190{  Ultimate Load =| 3585
Ultimate Strength = 45891 Ultimate Strength = 3170
Yicld Load =f 3893 YieldLoad =| 2688
Yield Strength = 3442 Yield Strength = 2377
Length = 25.00 Length = 2500
Gauge Length = 30.00 Gauge Length = 31.50
% Elongation ={  20.00] % Elongation =|  26.00
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Average

Strength

Sample Nc. = 10
Time = 2 Haur
Temperature = 300 Degree Celsius
Concrete
Before Burning After Burning
" Rebound Number [Use Value] Rebound Number {Use Value
24 24 26 0
25 25 34 34
28 28 39 39
27 27 34 34
32 32 34 34 |
28 28 31 31
24 24 38 38
32 32 34 34
28 28 34 34
29 29 37 37
27.70 27.70 34.10- 35.00
215 320
fidufis = 48.84 %
Steel
Covering 1.5 cm Covering 2.5 cin
Ultimate Load = 4365 Ultimate Load = 4335
Ultimate Strength = 3859| Ultimate Strength =[ 3833
Yicld Load = 34927 Yield Load = 3445
Yield Strength = 3275 Yield Strength = 3250
Length = 25.00 Length = 25.00
Gauge Length =}  29.00 Gauge Length = 28.80]
% Elongation = 16.00 % Elongation = 15.20
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Sample No. = 15
Time = 3 Hour
Temperature = 300  Degree Celsius
Concrete
Before Burning After Burning
Rebound Number jUse Value| Rebound Number |{Use Value
31 31 31 31
28 28 34 34
30 30 32 32
30 30 30 30
32 32 36 36
23 23 31 31
30 30 34 34
32 32 32 32
23 28 31 31
30 30 38 0
Average 36.00 30.00 32.90 32.33
Strength 250 285
Srdais = 14.00 %

Steel

Covering 1.5 cm Covering 2.5 ¢cm
Ultimate Load = 5040 Ultimate Load = 7725
Ultimate Strength = 4456 Ultimate Strength = 6830
Yield Load =| 3840 YieldLoad =| 5525
Yield Strength = 3395 Yield Strength = 4885
Length = 25.20 Length = 25.20
Gauge Length = 28.20 Gauge Length = 28.50
% Elongation = 11.90 % Elongation = 13.10
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Average

Strength

Szmpie Nc. = 16
Time = 3 Hour
Temperature = 300 Degree Celsius
Concrete
Before Burning After Burning
Repbound Mumber |Use Valuej Rebound Number {Use Value
30 30 36 36
32 32 36 36
28 28 33 33
33 33 33 33
30 30 35 35
28 26 34 34
29 29 37 37
28 z8 34 34
28 23 32 32
30 30 35 35
29.40 28.40 434.50 34.50
240 310
frdaRn = 2017 %
Steel
Covering 1.5 cm Covering 2.5 cm
Ultimate Load = 3480 Ultimate Load = 4425
Ultimate Strength = 3077{ Ultimate Strength = 3912
Yicld Load = 3075 Yield Load = 3780
Yield Strength = 2719 Yield Strength = 3342
Length = 24.70 Length = 25.20
Gauge Length = 31.50 Gauge Length = 27.00
% Elongation = 27.53 % Elongation = 7.14
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Sample Ne. = 17
Time = 3 Hour
Temperature = 300  Degree Celsius
Concrete
Before Burning After Burning
Rebound Number |Use Value| Rebound Number |Use Value
31 31 32 32
29 . 29 36 35
30 30 33 33
32 32 K3 3
28 28 37 37
28 28 34 24
32 32 38 38
28 28 34 34
30 30 33 33
31 31 33 33
Avarage 23.96 29.90 34.10 34.10
Strength 250 305
fdaRn= 2200 %

Steel

Covering 1.5 cm Covering 2.5 cm
Ultimate Load = 7530 Ultimate Load = 7675
_ Ultimate Strength = 6658 Ultimate Strength = 6786
YieldLoad = 6384f Yield Load ={ 5625
Yield Strength-= 5650  Yield Strength = 4973
Length = 25.00 Length = 25.00
Gauge Length =|  27.50]  Gauge Length = 28.00
% Eloﬁgaﬁon = 10.09 % Elongation = 12.00
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Average

Strength

Sampie MNe. = 18
Time = 4 Hour
Temperature = 300  Degree Ceisius
Concrete
Before Burning After Burning
Rebound Number |Use Value] Rebound Number |Use Value
26 26 30 30
36 0 35 35
30 30 33 33
32 32 35 35
30 30 34 34
26 26 35 35
32 32 38 36
28 z8 30 30
34 34 36 36
26 26 32 32
30.00 29.33 33.60 33.80
240 300
Adafia = 25.00 %
Steel
Covering 1.5 cm Covering 2.5 cm
Ultimate Load = 5160 Ultimate Load = 5160f .
Ultimate Strength = 4562 Ultimate Strength = 4562
Yicld Load = 3795 Yield Load = 3780
Yield Strength = 3355 Yield Strength = 3342
Length = 25.00 Length = 25.20
Gauge Length = 29.00 Gauge Length = 30.00
% Elongation = 16.00 % Elongation = 19.05
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Sampie Nc. = 20
Time = 4 Hour
Temperature = 300  Degree Celsius
Concrete
Before Burning After Burning
Rebound Number |Use Value| Rebound Number |Use Value )
24 0 25 0
28 28 32 32
24 0 34 34
24 0 35 35
25 0 30 30
26 0 29 29
23 0 30 30
28 z8 28 28
27 0 28 28
30 30 32 32
Average 32.00 28.67 30.30 30.89
Strength 230 260
frdadn = 13.04 %

Steel

Covering 1.5 cm

Covering 2.5 cm

" Ultimate Load = 3495{  Ultmate Load = 5280
Ultimate Strength = 3096) Ultimate Strength = 4668
Yicld Load = 2850 Yield Load = 3750
Yield Strength = 2520 Yield Strength = 3316
Length = 24.80 Length = 24.80

Gauge Length = 32.00 Gauge Length = 30.00

% Elongation = 29.03 % Elongation = 20.97
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Average

Strength

Semple Nc. = 21
Time = 4 Hour
;emperature = 300 Degree Ceisius
Concrete
Before Burning After Burning
Rebound Number |Use Value] Rebound Number |Use Value
27 27 31 31
30 30 27 0
28 25 29 29
26 28 34 34
29 29 32 32
25 25 35 35
27 27 30 30
30 30 35 35
28 28 36 36
32 32 32 32
28.00 28.C0 32.10 32.87
220 280
frdnRa = 27.27 %
Steel
Covering 1.5 cm Covering 2.5 cm
Ultimate Load = 6900 Ultimate Load = 4350
Ultimate Strength = 6101 Ultimate Strength = 3846
Yield Load = 5415 Yield Load = 3780
Yield Strength = 4788 Yield Strength = 3342
Length = 24.80 Length = 24.60
Gauge Length = 28.50 Gauge Length = 29.00
% Elongation = 14.92 % Elongation = 17.89
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Average

Strength

Sample he. = 11 "
Tare = 5 Hour
Temperature = 300  Degree Celsius
Concrete
Before Burning After Burning
Rebound Number |Use Valuel Rebound Number |[Use Value
33 33 30 30
33 33 38 36
30 3C 30 30
33 33 32 32
28 28 26 0
26 26 36 26
32 32 34 34
32 32 34 34
28 28 38 0
30 30 32 32
30.50 3C.50 32.80 33.00
255 290
fifafin = 1373 %
Steel
Covering 1.5 cm Covering 2.5 cm
Ultimate Load = 3525 Ultimate Load = 7680
Ultimate Strength = 3117 Ultimate Strength = 6790
Yicld Load = 2625 Yield Load = 5700
Yield Strength = 2321 Yield Strength = 5040
Length = 25.00 Length = 25.00
Gauge Length = 32.00 Gauge Length = 28.50
% Elongation = 28.00 % Elongation = 14.00
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Szmple Ne. = 12
Time = 5 Hour "
Temperature = 300  Degree Celsius
Concrete
Before Burning After Burning
Rebound Number |Use Value| Rebound Number {Use Value
27 27 30 30
29 29 34 34
30 30 31 31
30 30 33 33
28 28 34 34
28 28 32 32
32 32 38 36
29 z9 28 28
30 30 36 36
31 311 32 32
Average 29.40 29.40 32.60 32.60
trength 240 285
fdnfu= 1875 %
Steel
Covering 1.5 cm Covering 2.5 cm
Ultimate Load ={  4260|  Ultimate Load =| 4275
Ultirnate Strength = 3767| Ultimate Strength = 3780
Yicld Load = 3705 Yield Load = 2925
Yield Strength = 3276 Yield Strength = 2586
Length = 2480 Length = 24.50
Gauge Length = 29.50 Gauge Length = 29.00
% Elongation = 18.95 % Elongation = 18.37
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Average

Strength

Sample Ne. = 13
Time = 5 Hour
Temperature = 300  Degree Celsius
Concrete
Before Burning After Burning
Rebound Number |Use Value] Rebound Number }Use Value
30 30 31 31
31 31 36 36
29 29 33 33
33 33 32 32
26 20 36 36
30 30 40 40
28 28 38 38
32 32 34 34
32 32 34 34
30 30 39 39
30.10 30.10 35.30 35.30
250 325
frdadfin=  30.00 %
Steel
Covering'1.5 cm Covering 2.5 cm
Ultimate Load = 3115 Ultimate Load = 7725
Ultimate Strength = 4523| Ultimate Strength = 6830
Yicld Load = 3720 Yield Load = 5685
Yield Strength = 3289 Yield Strength = 5027
Length = 24.50 Length = 24.80
Gauge Length = 29.70 Gauge Length = 28.00
% Elongation = 21.22 % Elongation = 12.90
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Average

Strength

Sample No. = 4
Time = 6 Hour
Temperature= 300  Degree Ceisius
Concrete
Before Burning After Burning
. Rebound Number |Use Value} Rebound Number |Use Value
32 32 33 33
28 28 31 31
29 29 29 29
33 33 33 33
28 28 35 35
31 31 30 30
31 31 30 30
30 30 35 35
26 26 29 28
30 30 33 32
29.80 29.80 31.80 31.80
250 275
Fdaiia = 10.00 %
Steel
Covering 1.5 cm Covering 2.5 cin
Ultimate Load = 5175 Ultimate Load = 4350
Ultimate Strength = 4576| Ultimate Strength = 3846
Yield Load = 3600 Yield Load = 3210
Yield Strength = 3183 Yield Strength = 2838
Length = 25.00 Length = 25.00
Gauge Length = 29.50 Gauge Leogth = 28.50
% Elongation = 18.00 % Elongation = 14.09

e
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Average

Strength

Sampile No. = 5
Time = 6 Aour
Temperature = 300  Degree Ceisius
e
Concrete
Before Burning Agter Burning
Repound Number |Use Value| Rebound Number |Use Value
30 30 35 35
3 32 33 33
31 31 33 33
32 32 30 30
36 35 35 35
33 33 31 31
20 30 32 32
34 34 30 30
32 32 35 35
32 22 34 34
32.20 2.20 32.80 32.80
280 290
Ard s = 357 %
Steel
Covering 1.5 cm Covering 2.5 ¢cm ‘
Ultimate Load = 7800 Ultimate Load = 4350
Ultimate Strength = 6897| Ultimate Strength = 3846
Yicld Load = 5610 Yield Load = 3600
Yield Strength = 4960 Yield Strength = 3183
Length = 24.50 Length = 25.00
Gauge Length = 28.50 Gauge Length = 29.00
% Elongation = 16.33 % Elongation = 16.00
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Average

Strengtn

Sample tc. = 6
Time = 6 Hour
Temperature = 300 Oegree Celsius
Concrete
Before Burning Ajdter Burning
Repound Mumber [Use Value| Rebound Number _(_Use Value
33 33 35 35
25 25 33 33
29 29 34 34
31 31 33 33
28 28 35 35
30 30 30 ¢
22 3z 40 0
30 30 33 32
30 it 39 39
33 23 38 38
30.20 3C.20 35.00 35.00
250 320
frdafin = 28.00 %
Steel
Covering 1.5 cm Covering 2.5 ¢
Ultimate Load = 7725 Ulumate Load = 4350
Ultimate Strength = 6830| Ultimate Strength = 3846
Yield Load = 5625 Yield Load = 3615
Yield Sirength = 4973 Yield Strength = 3196
Length = 25.00 Length = 24.80
Gauge Length = 28.20 Gauge Length = 29.00
% Elongation = 12.30 % Elongation = 16.94
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Semple tc. = 45
Time = 1 Hour
Temperature = 500  Degree Ceisius
Concrete
Before Buming After Burning
Rebound Number |{Use Valuej Rebound Number |Use Value
27 27 28 28
32 32 32 32
29 29 25 25
27 27 30 30
33 33 30 30
28 28 25 25
34 34 25 25
33 33 28 28
33 33 27 27
32 & 28 28
Average 30.80 30.80 27.80 27.80
Strength 260 220
Mdean = 1538 %
Steel
Covering 1.5 cm Covering 2.5 cm
Ultimate Load = 5670 Ultimate Load = 4650
Ullimate Strength = 4483| Ultimate Strength = 4111
Yield Load = 3795 Yield Load = 3660
Yield Strength = 3355 Yield Strength = 3236
Length = 24.50 Length = 25.00
Gauge Length = 30.00 Gauge Length = 27.00
% Elongation = 22.45 % Elongation = 8.00
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Sample Na. = 46

Time = 1 Hour
Tempsrawre = 500  Degree Celsius
Concrete
Before Burning Aiter Burning

Rebound Number |Use Value| Rebound Number |Use Value

31 31 34 34

28 28 32 32

28 28 23 0

27 27 32 32

30 30 32 32

26 26 24 0

30 20 32 32

32 32 27 27

32 32 30 30

28 28 32 32

Average 29.20 29.20 29.80 31.38
Strength 235 265
ndaas = 12.77 %
Steel
Covering 1.5 cm Covering 2.5 cm

Ulumate Load = 7965 Ultimate Load = 3405
Ultimate Strength = 7042 Ultimate Strength = 3011
Yicld Load = 5100 Yield Load = 2460
Yield Strength = 4509 Yield Strength = 2175
Length = 25.00 Length = 25.00
Gauge Length = 28.00 Gauge Length = 32.00
% Elongation = 12.00 % Elongation = 28.00
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Sample No. = 47
Time = 1 Hour
Temperature = 500  Degree Celsius
Concrete
Before Burning After Burning
Rebound Number [Use\Value| Rebound Number {Use Value
26 25 33 33
25 25 25 25
26 28 30 30
25 25 27 27
32 0 25 25
26 26 27 27
27 27 29 29
29 29 30 30
30 30 27 27
24 24 29 29
Average 27.00 26.44 28.20 28.20
Strength 205 225
s = 9.76 %
Steel
Covering 1.5 cm Covering 2.5 cm
Ultimate Load =|  3465{  Ultimate Load =| 7395
Ultimate Strength =| 3064 Ultimate Strength =| 6538
Yicld Load = 2850 Yield Load = 0
Yield Strength = 2520 Yield Strength = A 0
Length = 25.00 Length = 25.00
Gauge Length = 32.50 Gauge Length = 26.50
% Elongation = 30.00 % Elongation = 6.00
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Sampie No. = 34
Time = 2 Hour
Temperature = 800  Degree Ceisius
Concrete
Before Burning After Burning
Rebound Number |Use Value] Rebound Number |Use Value
32 32 32 32
32 32 27 27
29 29 29 29
28 28 34 34
33 33 33 33
32 32 32 32
30 30 32 32
32 32 32 32
32 &R 28 28
32 32 29 29
Average 31.20 31.20 30.80 30.80
Strength 265 260
Adann = 1.89 %
Steel
Covering 1.5 cm Covering 2.5 cm
Ultimate Load = 4230 Ultimate Load = 4985
Ultimate Strength = 3740{ Ultimate Strength = 4408
Yicld Load = 2445 Yield Load = 3795
Yield Strength = 2162 Yield Strength = 3355
Length = 24.50 Length = 24.80
Gauge Length = 28.50 Gauge Length = 29.00
% Elongation = 16.33 % Elongation = 16.94
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Average

Strength

Sample No. = 35
Time = 2 Hour
Temperature = 500  Degree Celsius
Concrete
Before Bumning After Burning
Rebound Number |Use Value| Rebound Number |Use Value
34 34 31 3
31 31 28 28
31 31 3¢ 30
32 32 33 33
28 28 32 32
30 30 25 0
31 31 32 32
25 0 27 27
28 28 26 26
33 33 37 0
30.30 30.89 30.10 29.88
260 250
Afanm = 3.85 %
Steel
Covering 1.5 cm Covering 2.5 cm
Ultimate Load = 7080 Ultimate Load = 7530
Ultimate Strength = 6260} Ultimate Strength = 6658
Yicld Load = 5775 Yield Load = 5775
Yield Strength = 5106 Yield Strength = 5106
Length = 24 .80 Length = 24.60
Gauge Length = 27.00 Gauge Length = 26.80
% Elongation = 8.87 % Elongation = 8.94
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Sampie Mo, = 36
' Time = 2 Hour
Tempsrature = 500 Degree Celsius
. Concrete
f Before Burning After Burping
Rebound Number [Use Value| Rebound Number |Use Vziue
28 28 31 31
27 27 30 30
32 32 33 31
30 30 25 25
34 34 32 32
33 33 24 0
31 3 30 30
30 30 30 30
33 33 33 3
34 34 33 33
Average 31.20 31.20 29.90 30.56
Strength 285 255
Adaam = 377 %
Steel
Covering 1.5 cm Covering 2.5 cm
Ultimate Load = 3525 Ultimate Load = 3465
Ultimate Strength = 3117{ Ultimate Strength = 3064
Yicld Load = 2970 Yield Load = 2745
Yield Strength = 2626 Yield Strength = 2427
Length = 24.80 Length = 24.60
Gauge Length = 33.00 Gauge Length = 32.50
% Elongation = 33.06 % Elongation = 32.11
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Sample Ne. = 41
Time = 3 Hour
Tempsrature = 500  Degree Celsius
Concrete
Before Burnirg Adter Burning
Rebound Number {Use Value| Rebound Number |Use Value
28 23 28 26
33 33 28 28
32 32 30 30
23 25 31 31
33 33 32 32
30 30 36 0
29 29 33 33
30 20 28 28
35 35 32 32
28 z8 29 29
Average 30.60 30.60 30.50 29.89
Strength 255 250
M&Iam = 1.96 %
Steel

Covering 1.5 cm

Covering 2.5 ¢

Ultimate Load =|- 4455 Ultimate Load = 3405
Ultimate Strength = 3939 Ultimate Strength = 301t
Yield Load = 3075 Yield Load = 2775

Yield Swrength = 2719 Yield Strength = 2454
Length = 25.00 Length = 25.30

Gauge Length = 31.00 Gauge Length = 33.00

% Elongation = 24.00 % Elongation = 30.43
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Semple Ne. = 43
Time = 3 Hour
Temperature = 500  Degree Celsius
Concrete
Before Burning Atfter Burning
Rebound Number |Use Value] Rebound Number |Use Vaiue
32 32 30 30
34 34 30 30
31 31 22 0
32 32 31 31
30 30 32 32
32 32 26 26
35 35 32 32
29 29 29 29
33 =3 27 27
31 21 30 30
Average 31.90 31.80 28.90 29.67
Strength 275 245
\ Mdwn = 10.91 %
Steel

Covering 1.5 cm

Covering 2.5 cm

Ultimate Load = 5160 Ultimate Load = 5025
Ultimate Strength = 4562 Ultimate Strength = 4443
Yicld Load = 3%00 Yield Load = 3630

Yield Strength = 3448 Yield Strength = 3210
Length = 24.80 Length = 24.60

Gauge Length = 30.50 Gauge Length = 30.00

% Elongation = 22.98 % Elongation = 21.95
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Sampie No. = 44
Time = 3 rcur
Temperature = 500  Degree Ceisius
Concrete
Before Burning After Burning
Rebound Number |Use Value| Repound Number |Use Value
30 30 26 26
33 33 28 28
33 33 26 26
31 3i 33 33
35 35 25 25
28 28 32 32
31 Kl 30 30
31 31 29 29
32 32 33 33
35 35 29 29
Average 31.90 31.90 29.10 29.10
trength 275 235
Nfaam = 14.55 %
Steel
Covering 1.5 cm Covering 2.5 cm
Ultimate Load = 7950]  Ultimate Load = 5355
Ultimate Strength = 70294 Ultimate Strength = 4735
Yield Load = 5085 Yield Load = 3840
Yield Strength = 4496 Yield Strength = 3395
Length = 2450 Length = 24.80
Gauge Length = 28.00 Gauge Leogth = 30.30
% Elongation = 12.90 % Elongation = 22.18
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Strength

Sample No. = 53
Time = 4 Hour
Temperature = 500 Degree Celsius
Concrete
Before Burning After Burning
Rebound Number {Use Value] Rebound Number {Use Value
31 31 24 24
34 34 28 28
29 29 21 0
32 22 27 27
23 23 32 0
30 30 28 28
29 29 29 29
30 30 24 24
38 ¥ 30 30
30 Ky 25 25
31.00 30.44 26.80 : 26.88
255 210
nmdwp = 17.65 %
| Steel

Covering 1.5 cm

Covering 2.5 cm

Ulimate Load =|  5085|  Ultimate Load =| 3615
Ultimate Strength = 4496 Ultimate Strength = 3196
Yicld Load = 3900 Yield Load = 2775
Yield Strength = 3448 Yield Strength = 2454
Length = 25.00 Length = 25.00

Gauge Length = 29.00 Gauge Length = 31.00

% Elongation = 16.00 % Elongation = 24.00
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Strength

Gampie Ne. = 54
Time = 4 Haour
Temperature = 500  Degree Celsius
Concrete
Before Burning After Burning
Rebound Number |Use Value| Rebound Nurhber |[Use Value
34 34 23 0
30 30 33 33
31 31 27 27
33 33 31 31
: 33 33 30 30
27 27 27 27
32 32 33 33
34 34 30 30
30 30 3i AN
29 28 32 32
31.30 31.30 29.70 30.44
270 255
Adasem = 5.56 %
Steel
Covering 1.5 cm Covering 2.5 cin
Ultimate Load = 5340 Ultimate Load = 3870
Ultimate Strength = 4721{ Ultimate Strength = 3422
Yield Load = 3690 Yield Load = 3045
Yield Strength = 3263 Yield Strength = 2692
Length = 24,60 Length = 24.50
Gauge Length = 29.60 Gauge Length = 31.50
% Elongation = 20.33 % Elongation = 28.57
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Strength

Sample No. = 55
Time = 4 Hour
Temperature = 500  Degree Ceisius
Concrete
Before Bumning After Burning
Rebound Number |Use Valuel Rebound Number [Use Value
33 33 30 30
33 33 31 31
30 30 24 24
38 0 34 0
34 34 27 27
30 30 24 24
37 37 24 24
31 3 29 29
31 31 30 30
28 29 30 30
32.60 32.00 28.30 27.687
280 220
mfden = 2143 %
Steel
Covering 1.5 cm Covering 2.5 cin
Ultimate Load = 2685 Ultimate Load = 3375
Ulimate Strength = 2374 Ultimate Strength = 2984
Yicld Load = 4320 Yield Load = 2850
Yield Strength- = 3820 Yield Strength = 25290
Length = 24.80 Length = 25.20
Gauge Length = 29.00 Gauge Length = 30.50
% Elongation = 16.94 % Elongation =|  21.03
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Strength

Semrpia Mo, = 48
Time = 5 Hour
Temperature = 500  Degree Celsius
Concrete
Befere Burning After Burning
Rebound Number {Use Value] Rebound Number [Use Value
31 3 33 33
33 33 27 27
29 29 26 26
30 30 25 25
34 34 24 24
28 28 30 30
30 39 29 25
58 35 30 30
29 29 28 28
32 32 29 29
31.10 31.10 28.10 28.10
265 220
Afass = 16.98 %
Steel
Covering.1.5 cm Covering 2.5 cm
Ultimate Load = 3855 Ultimate Load = 3390§-
Ultimate Strength = 3408 Ultimate Strength = 2997
Yield Load = 2745 Yield Load = 2775
Yield Strength = 2427 Yield Strength = 2454
Length = 25.00 Length = 24.50
Gauge Length = 31.50 Gauge Length = 32.50
% Elongation = 26.00 % Elongation = 32.65
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Average

Strength

Sampie No. = 49
Time = 5 Hour
Temperature = 500  Degree Ceisius
Concrete
Before Burning After Burning
Rebound Number {Use Value| Rebound Number |[Use Value |
31 31 30 30
33 33 27 27
28 28 27 27
30 30 31 31
31 31 28 28
35 35 29 29
32 32 30 30
30 30 25 25
33 33 26 26
33 33 29 29
31.60 31.60 28.30 28.30
270 225
ndasm = 16.67 %

Steel

Covering 1.5 cm

Covering 2.5 em

Ultimate Load = 6255 Ultimate Load = 5655
Ultimate Strength = 5531} Ultimate Strength = 5000
Yicld Load = 4458 Yield Load = 4560
Yield Strength =| 3942}  Yield Strength =| 4832
Length = 25.00 Length = 25.00

Gauge Length = 29.50 Gauge Length = 26.00

% Elongation = 18.00 % Elongation = 4.00
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Average

Strength

Sample No. = 51
Time = 5 Hour
Temgerature = 500  Degree Celsius
Concrete
Before Burning After Burning
Rebound Number (Use Valuel Rebound Number }Use Value
34 34 28 28
31 31 27 27
32 32 26 26
35 36 27 27
34 34 29 29
31 3 28 28
34 34 30 3C
34 34 26 26
32 32 26 26
31 31 30 30
32.90 32.90 27.70 27.7C
285 215
mewn = 24.56 %
Steel
Covering 1.5 cm Covering 2.5 cm
Ultimate Load = 3600 Ultimate Load = 3390
Ultimate Strength =|  2653| Ultimate Strength =| 2997
Yield Load = 1950 Yield Load = 2625
Yield Strength = 1724 Yield Strength = 2321
Length =|  28.00 Length =|  25.50
Gauge Length = 35.50 Gauge Length = 30.50
% Elongation = 26.79 % Elongation = 19.61
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trength

Sample Mc. = 22
Time = 6 Hour
Temperature = 500  Degree Celsius
Concrete
Before Burning After Burning
Rebound Number {Use Value| Rebound Number |Use Value
27 27 24 24
kY 31 25 25
30 30 25 25
26 26 24 24
34 34 22 22
30 30 26 26
33 33 25 25
30 =)/ 38 25 25
27 27 26 26
32 32 25 25
30.00 3C.00 24.70 24.70
250 180
Adasm = 28.00 %
Steel
Covering 1.5 cm Covering 2.5 cm
Ultimate Load = 3345 Ultimate Load = 5115
Ultimate Strength = 2958 Ultimate Strength = 4523
Yicld Load = 2625 Yield Load = 3765
Yield Strength = 2321 Yield Strength = 3329
Length = 25.00 Length = 24.80
Gauge Length = 31.50 Gauge Length = 30.00
% Elongation = 26.60 % Elongation = 20.97
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Semple Nc. = 23
Time = 6 Hour
Temperature = 500  Degree Celsius
Concrete
Before Burning After Burning
Rebound Mumber |Use Value| Rebound Number {Use Yalue
24 0 26 26
29 29 26 26
28 28 26 26
32 32 28 28
33 33 25 25
25 25 25 25
35 0 24 24
30 30 25 25
28 28 25 25
28 28 26 26
Average 29.20 29.13 25.80 25.60
Strength 235 190
ffamn = 1915 %
Steel
Covering 1.5 cm Covering 2.5 cm
Ultimate Load = 7830 Ultimate Load = 4995
Ultirmate Strength = 6923} Ultimate Strength = 4416
Yicld Load = 4965 Yield Load = 3765
Yield Strength = 4390 Yield Sirength = 3329
Length = 24.80 Length = 24.80
Gauge Length = 28.50 Gauge Length = 30.00
% Elongation = 14.92 % Elongation = 20.97
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Sample Me. = 57

Time = 1 Hour
Temperature = 700  Degree Celsius
Concrete
Before Burning Aiter Burning

Rebound Number |Use Value{ Rebound Number [Use Value

32 32 27 27

36 35 24 24

33 33 18 0

30 30 28 26

34 24 20 20

32 32 31 0

32 32 24 24

33 35 24 24

29 33 19 0

34 24 27 27

Average 33.40 32.10 24.00 24.57
Strength 290 180
Adwe = 37.93 %
Steel
Covering 1.5 cm Covering 2.5 ¢

Ultimate Load = 3315 Ultimate Load = 5325
Ultimate Strength = 2931{ Ultimate Strength = 4708
Yicld Load = 2670 Yield Load = 3780
Yield Strength = 2361 Yield Strength = 3342
Length = 24.80 Length = 25.50
Gauge Length = 30.50 Gauge Length = 30.00
% Elongation = 22.98 % Elongation = 17.65
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Sample No. = 60
Time = 1 Hour
Temperature = 700 Degree Celsius
Concrete
Before Burning After Burning :
" Rebound Number |Use Value| Rebound Number |Use Value
31 3 29 29
35 35 24 24
28 29 20 20
33 33 17 0
33 33 24 24
32 32 30 0
33 33 28 28
32 32 18 4]
35 35 29 28
33 33 24 24
Average 32.60 32.60 24.30 25.43
Strength 280 190
maasa = 3214 %

Steel

Covering 1.5 cm Covering 2.5 cm
Ultimate Load =| ~ 3510|  Ultimate Load =| 5325
Ultimate Strength = 3103§ Ultimate Strength = 4708
Yicld Load = 2670 Yield Load = 3780
Yield Strength = 2361 Yield Strength = 3342
Length = 24.80 Length = 25.50
Gauge Length = 30.50 Gauge Length = 30.00
% Elongation = 22.98 % Elongation- = 17.65
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Sample No. = 62

Time = 1 Hour
Temgerature = 700  Degree Celsius
Concrete
Before Buming After Burning
Rebound Numbef Use Value] Rebound Number |Use Value
37 O 24 24
33 33 28 28
25 0 20 20
34 34 28 28
32 32 20 20
30 30 27 27
34 34 19 19
29 z9 24 24
23 33 27 27
28 28 20 20
Average 31.60 31.83 23.70 23.70
trength 275 165
Mdews = 40.00 %
Steel
e Covering 1.5 cm Covering 2.5 cm
Ultimate Load = 4200 Ultimate Load = 3310
Ultimate Strength = 3714{ Ultimate Strength = 4695
Yicld Load = 3562 Yield Load = 3855 V
Yield Strength = 3150 Yield Strength = 34081
Length = 28.00 Length = 24.80
Gauge Length = 33.50 Gauge Length = 29.50
% Elongation = 19.64 % Elongation = 18.95
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Average

Strength

Sampile te. = 70
Time = 2 Hour
Temperawre = 700 Degree Caisius
Concrete
Before Burning After Burning
Recound Mumber |Use Value| Rebound Number [Use Value
23 28 i7 17
33 33 12 12
38 33 14 14
30 30 14 14
34 34 13 13
29 29 i6 16
37 37 14 14
31 e 12 12
31 31 15 18
32 32 12 12
32.19 32.10 13.90 3.80
280 0
Adema = 100.00 %
Steel
Covermg 1.5 cm Covering 2.5 ¢m
Ultimate Load = 3570 Ultimate Load = 3525
Ultimate Strength = 3156} Ultimate Strength = 3117
Yicld Load = 2940 Yield Load = 2895
Yield Strength = 2509 Yield Strength = 2560
Length = 24.80 Length = 25.00
Gauge Length = 30.80 Gauge Length = 30.00
% Elongation = 24.19 % Elongation = 20.80
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Sampie Mo, = 71
Tame = 2 Hour
Temperature = 700 Cegres Ceisius
Concrete
Before Burning After Burning
Rebound Number {UseValue| Rebound Number |Use Value
28 28 19 19
36 35 17 17
32 32 18 15
34 34 17 17
34 34 15 15
31 31 11 11
37 37 19 19
30 32 14 14
35 35 16 16
33 o 12 12
Average 32.80 32.80 15.50 15.50
Strength 290 0
Adma = 100.00 %
Steel
Covering 1.5 cm Covering 2.5 cm
Ultimate Load = 3450 Ultimate Load = 5250
Ultimate Strength = 3050§ Ultimate Strength = 4642
Yicld Load = 2700 Yield Load = 4125
Yield Strength = 2387 Yield Strength = 3647
Length = 24.80 Length = 24.50
Gauge Length = 31.50 Gauge Length = 28.00
% Elongation = 27.02 % Elongation = 14.29
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Average

Strength

Sample Ne. = 73
Time = 2 Hour
Temgeraiure = 700  Degree Ceisius
Concrete
Before Burning fter Burning
* Rebound Number [Use Value] Rebound Number |Use Value
29 25 17 17
32 32 13 13
28 28 13 13
26 26 18 18
30 30 14 14
32 32 14 14
33 33 16 16
31 31 14 1d
32 39 13 13
33 33 17 17
30.60 30.60 14.70 1470
250 0
mi&ma = 100.00 %
Steel

Covering 1.5 cm

Covering 2.5 cm

Ultimate Load = 3660 Ultimate Load = 3735
Ultimate Strength = 3236( Ultimate Strength = 3302
Yicld Load = 2760 Yield Load = 3000
Yield Strength = 2440 Yield Strength = 2653
Length = 25.00 Length = 25.20

Gauge Length = 30.80 Gauge Length = 30.00

% Elongation = 23.20 % Elongation = 19.05
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Strength

Szmpie Mo = 67
Time = 3 HGUr
Temperature = 700 [egree Ceisius
Concrete
Before Burning After Burning
Repound Mumber |Use\'slug] Rebound Number [Use Vzalue
28 28 15 i5
33 33 14 14
30 30 10 16
3E 38 12 12
30 30 15 15
24 34 i0 10
28 2z 15 15
31 3 T2 12
36 S = 12
30 3% i3 13
31.70 31.70 12.80 12.80
270 0
Adass = 100.00 %
Steel
Covermg 1.5 cm Covering 2.5 ¢cm
Ultimate Load = 3525 Ultimate Load = 3555
Ultimate Strength = 3117} Ultimate Strength = 3143
Yicld Load = 2700 Yield Load = 2985
Yield Strength = 2387 Yield Strength = 2639
Length = 25.00 Length = 25.00
Gauge Length = 31.50 Gauge Length = 30.50
% Elongation = 26.00 % Elongation = 22.00
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Time = 3 Hour
Temperature = 700 Degree Caisius
Concrete
Before Burnirg After Burning

Repound Number |[Use Value| Rebound Number {Use Value

32 32 18 i8

32 32 14 14

28 28 12 12

31 21 14 14

33 33 13 13

3C 30 10 10

33 33 14 14

2e 28 14 14

34 34 12 12

33 35 12 12

Average 31.40 31.40 13.30 13.30
Strength 270 0
Mdewm = 100.00 %
Steel
Covering 1.5 cm Covering 2.5 cin

Ultimate Load = 3255 Ultimate Load = 3270
Ultimate Strength = 2878 Ultimate Strength = 2891
Yicld Load = 2250 Yield Load = 2670
Yield Strength = 1989 Yield Strength = 2361
Length = 24.80 Length = 26.00
Gauge Length = 31.00 Gauge Length = 32.00
% Elongation = 25.00 % Elongation = 23.08




Average

Strength

Sample Nc. = 69
Time = 3 Hour
Temperature = 700  Degree Ceisius
Concrete
Befors Burning After Burning
Rebound Number |[Use Value| Rebound Number [Use Value
41 0 13 i3
33 33 10 10
30 30 12 12
40 o 14 14
40 0 14 14
28 0 11 11
34 34 12 12
29 0 18 15
33 33 10 10
33 33 12 12
34.20 32.60 12.40 12.40
285 0
Mdwme = 100.00 %
Steel
Covering 1.5 cm Covering 2.5 cm
Ultimate Load = 4845 Ultimate Load = 3405
Ultimate Strength = 42841 Ultimate Strength = 3011
Yicld Load = 3975 Yield Load = 2550
Yield Strength = 3515 Yield Strength = 2255
Length = 26.30 Length = 24.80
Gauge Length = 30.00 Gauge Length = 30.00
% Elongation = 14.07 % Elongation = 20.97
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Average

Strength

Szmroie Ne. = 83
Tme = 4 Hour
Temperawre = 760 Cegree Celsius
Concrete
Before Burning Ajter Burning
Rebound Number |[UseValue| Rabound Number |Use Value
32 32 14 id
33 33 13 13
37 37 12 12
40 G 11 i
37 37 10 10
30 30 12 12
32 32 10 10
29 29 13 13
35 35 12 12
32 32 10 10
33.70 33.00 11.70 11.70
290 0
Afsas = 100.00 %
Steel
Covering 1.5 cm Covering 2.5 cm
Ultimate Load = 4650 Ultimate Load = 3510
Ultimate Strength = 4111} Ultimate Strength = 3103
Yicld Load = 3975 Yield Load = 2460
Yield Strength = 3515 Yield Strength = 2175
Length = 24.50 Length = 25.00
Gauge Length = 27.00 Gauge Length = 32.50
% Elongation = 10.290 % Elongation = 30.00
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f Average

Strength

34

Time = 4 Hour
Temperature = 700 Degree Celsius
Concrete
Before Burning Ajfter Burning

Rebound Mumber |Use Valug| Rebound Number |Use Value

28 23 15 15

31 31 13 13

30 32 15 15

27 27 12 12

34 34 11 11

39 g 156 15

32 32 15 15

33 33 13 13

36 30 14 14

32 32 12 12

31.60 0.78 13.50 13.50
260 0
Mfams = 100.00 %
Steel
Covering 1.5 cm Covering 2.5 cm

Ultimate Load = 3315 Ultimate Load = 3315
Ultiraate Strength = 2931 Ultimate Strength = 2931
Yicld Load = 2475 Yield Load = 2640
Yield Strength = 2188 Yield Strength = 2334
Length = 25.30 Length = 25.40
Gauge Length = 32.30 Gauge Length = 31.50
% Elongation = 27.67 % Elongation = 24.02




Average

Strength

Sampie tic. = 85
Time = 4 Hour
Temperature = 700 Cegree Ceisius
Concrete
Before Burning After Burning
Rebound Number |{Use Value| Rebound Number [Use Value
28 28 15 15
29 28 13 13
30 30 12 12
27 27 15 15
34 34 11 11
25 25 10 10
32 32 13 13
31 31 13 13
26 28 10 10
33 33 14 14
29.50 28.50 12.60 12.80
245 0
e = 100.00 %
Steel
Covering 1.5 cm Covering 2.5 cin
Ultimate Load =| 3285  Ulimate Load =| 3315
Ultimate Strength = 2905| Ultimate Strength = 2931
Yicld Load = 2580 Yield Load = 2685
Yield Strength = 2281 Yield Strength = 2374
Length = 25.00 Length = 24.50
Gauge Length = 31.00 Gauge Length = 30.50
% Elongation = 24.00 % Elongation = 24.49
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Average

Strength

Sample Mo, = 74
Time = 5 Hour
Temperature = 700  Cegree Ceisius
Concrete
Before Burning After Burning
" Rebound Number |Use \Value| Rebound Number |Use Value
26 0 18 5
33 33 15 15
34 34 12 12
30 20 14 14
28 28 14 14
32 32 11 11
32 3z 13 13
38 v 13 13
28 28 14 14
3a 34 13 12
31.50 31.38 13.40 13.40
255 0
Mdasm = 100.00 %

Steel

Covering 1.5 cm Covering 2.5 cm
Ultimate Load = 4815 Ultimate Load = 4800
Ultimate Strength = 4257 Ultimate Strength = 4244
Yicld Load = 3345 Yield Load = 3375
Yield Strength = 2958 Yicld Strength = 2984
Length = 25.50 Length = 25.30
Gauge Length = 29.20 Gauge Length = 29.80
% Elongation = 14.51 % Elongation = 17.79
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Sampis No. = 75
Time = 5 AGUT
Temperaturg = 700 Cegree Calsius
Concrete
Before Burning After Burning

Repound Mumber |Use\Valug] Rebound Number |Use Value

23 28 15 i5

33 33 12 12

38 O 14 14

31 21 18 13

34 34 14 14

34 34 15 15

32 32 14 14

3z 35 12 12

36 30 13 13

34 34 10 10

Average 32.90 32.33 13.20 13.20
Strength 280 0
ndesmn = 100.00 %
Steel
Covermg 1.5 cm Covering 2.5 cm

Ultimate Load = 3420 Ultimate Load = 3195
Ultiroate Strength = 3024 Ultimate Strength = 2825
Yicld Load = 2715 Yield Load = 2280
Yield Strength = 2401 Yicld Strength = 2016
Length = 25.60 Length = 25.50
Gauge Length = 2170 Gauge Length = 31.50
% Elongation = 23.83 % Elongation = 23.53
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Average

Slrength

Tire = 5 Hour
Temperature = 700  Degree Celsius
Concrete

Before Burning

After Burning

Rebound Mumber |Use Valuel Rebound Number |Use Value
25 0 15 15
33 33 12 12
33 33 10 10
25 23 14 14
35 35 12 12
27 27 12 12
33 33 14 14
27 27 10 10
31 3 11 11
35 S35 5 15

30.70 31.33 12.50 12.50
265 Y
ndass = 100.00 %

Steel

Covering 1.5 cm Covering 2.5 cim
Ultimate Load = 4830f  ‘Ultimate Load = 4650
Ultimate Strength = 4271 Ultimate Strength = 4111
Yield Load = 3585 Yield Load = 3540
Yield Strength = 3170 Yield Strength = 3130
Length = 25.50 Length = 25.00
Gauge Length = 30.00 Gauge Length = 29.30
% Elongation = 17.65 % Elongation = 17.20




Average

Strength

Sampie Ne. = 26
Time = 6 Hour
Temperature = 700 Degree Ceisius
Concrete
Before Burning After Burning
Rebound Number |{Use Value{ Rebound Number |Use Value
31 31 18 HS
31 31 15 15
24 24 13 13
31 3 14 14
30 30 14 14
28 28 12 12
25 25 14 14
28 28 14 14
28 23 12 12
28 28 15 15
28.50 28.80 13.80 13.60
230 0
Af|a = 100.00 %
Steel
Covering 1.5 cm Covering 2.5 cin
Ultimate Load = 3175 Ulomate Load = 6225
Ultimate Strength =f  4576{ Ultimate Strength = 5504
Yield Load = 4635 Yield Load = 4770
Yield Strength = 4098 Yield Strength = 4218
Length = 24.50 Length = 24.80
Gauge Length = 26.00 Gauge Length = 27.30
% Elongation = 6.12 % Elongation = 10.08
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Average

Strength

Sampie tic. = 27
Time = 6 O
Temgerature = 700 Cegree Ceisius
Concrete
Before buming After Burning
Rebound Number |ise Valug| Repound Number |Use Value
27 27 17 17
36 36 14 14
30 35 18 18
30 0 15 15
32 32 14 14
30 30 14 14
32 32 14 14
34 34 14 14
32 3 10 10
31 il 18 18
31.40 37.48 14.60 14.60
270 0
Adsam = 100.00 %

Steel

Covering 1.5 cm Covering 2.5 cm
Ultimate Load = 6150 Ultimate Load = 3345
Ultimate Strength = 3438{ Ultimate Strength = 2958
Yicld Load = 4575 Yield Load = 2775
Yield Strength = 4045 Yield Strength = 2454
Length = 23.20 Length = 24.70
Gaugce Length = 28.00 Gauge Length = 31.00
% Elongation = 1111 % Elongation = 25.51
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Avarage

Strength

Gampie Ma. = 29
Time = 6 Hour
Temperature = 700  Cegree Ceisius
Concrete
Before Buming After Burning
Repbound Number |Use Value| Rebound Number |[Use Value
28 23 12 i2
28 . 28 15 15
27 27 10 15
25 5 15 15
30 30 14 14
26 26 1 1
27 z7 13 13
30 3 14 14
25 z3 10 10
25 25 13 13
27.20 27.20 12.70 12.70
215 0
Maass = 100.00 %

Steel

Covering 1.5 cm Covering 2.5 cm
Ultimate Load = 3105 Ultimate Load = 4215
Ultimate Strength = 2745| Ultimate Strength = 3727
Yicld Load = 2475 Yield Load = 3585
Yield Strength = 2188 Yield Strength = 3170
Length = 25.00 Length = 24.80
Gauge Length = 30.70 Gauge Length = 28.50
% Elongation = 22.80 % Elongation = 14.92
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Average

Strength

e

Sampie Mo, = 63
Time = 1 Hour
Temgerature = 900  Cegree Ceisius
Concrete
Before Burning After Burning
Rebound Mumber |Use\Value| Rebound Number |Use Value
29 29 12 12
30 30 10 10
31 31 14 14
28 23 12 12
31 31 13 13
32 32 i1 11
32 32 14 14
32 32 5 16
34 34 14 14
28 28 10 10
30.70 30.7 12.50 12.50
260 0
Adamm = 100.00 %
Steel
Covering 1.5 cm Covering 2.5 cm
Ultimate Load =|  4740|  Ultimate Load =| 3450
Ultimate Strength = 4191} Ultimate Strength = 3050
Yield Load = 3450 Yield Load = 2595
Yield Strength = 3050 Yield Strength = 2294
Length = 25.00 Length = 24.80
Gauge Length = 29.30 Gauge Length = 30.50
% Elongation = 17.20 % Elongation = 22.98
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Average

Strength

Sampie No. = 64
Time = 1 Hour
Temgerature = 900  Degree Ceisius
Concrete
Before Burning After Burning
Rebound Number {Use\Value| Rebound Number |Use Vaiue
29 29 12 i2
34 34 12 12
30 30 10 16
34 34 12 12
34 34 14 14
26 0 10 10
34 34 12 12
32 32 13 13
40 G 14 14
37 37 10 10
33.00 33.00 11.90 1.90
290 0
Adaam = 100.00 %
Steel
Covering 1.5 cm Covering 2.5 cim
Ultimate Load = 3045 Ultimate Load = 4860
Ultimate Strength = 2692 Ultimate Strength = 4297
Yicld Load = 2355 Yield Load = 3975
Yield Strength = 2082 Yield Strength = 3515
Length = 25.00 Length = 26.00
Gauge Length = 30.50 Gauge Length = 29.50
% Elongation =|  22.00| % Elongation =|  13.46
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Average

trength

Samoie No. = 66
Tre = 1 o
Tempsrawre = 900 Degree Ce'sius
Concrete

After Burning

Repound Mumber |Use Valug| Rsbound Number |Use Value
31 31 1C 10
34 34 10 10
33 33 13 15
35 35 12 12
32 32 10 10
34 34 11 11
35 35 10 10
37 37 10 10
40 v 10 10
35 38 10 10
34680 34,00 10.40 10.40
305 0
Adaam = 100.00 %
Steel
Covering 1.5 cm Covering 2.5 cm
Ultimate Load = 4650 Ultimate Load = 3285
Ultimate Strength = 4111} Ultimate Strength = 2905
Yicld Load = 3225 Yield Load = 2475
Yield Strength = 2851 Yield Strength = 2188
Length =|  25.00 Length =|  25.50
Gauge Length = 29.50 Gauge Length = 31.80
% Elongation = 18.00 % Elongation = 24.71




Average

Strength

Concrete
Before Burning After Burning
Rebound Number |Use Value| Rebound Number |Use Value
30 30 0 0
32 32 0 0
38 38 8] 0
34 34 G O
32 32 0 8]
31 3 0 0
3z 32 0 0
30 30 0 0
33 33 o 0
34 34 0 0
32.4 32.40 0.00 #DIV/O!
285 0
Adaam = 100.00 %
Sieel
Covermg 1.5 cm Covering 2.5 cm
Ultimate Load = 4135{ ~ Uldmate Load = 4485
Ultimate Strength = 3656] Ultimate Strength = 3966
Yield Load = 2825 Yield Load = 3120
Yield Strength = 2498 Yield Strength = 2759
Length = 25.00 Length = 25.00
Gauge Length = 29.50 Gauge Length = 30.50
% Elongation = 18.00 % Elongation = 22.00
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Average

Strength

Sampie No. = 81
Time = 2 Hour
Tempsrawre = 900  Degree Ceisius
Concrete
Before Surning After Burning
Rebound Mumber |Use Value] Rebound Number |Use Value
35 35 0 0
33 33 o o
35 33 C 0
28 C 9 0
34 34 o] 0
37 37 0 0
38 33 O 0
26 38 0 0
30 30 0 0
33 33 0 0
33.90 34.56 "0.00 #DIV/C!
310 0
Adass = 100.00 %
Steel
Covering 1.5 cm Covering 2.5 ¢
Ultimate Load = 4275 Ultimate Load = 2760
Ultimate Strength = 3780 Ultimate Strength = 2440
Yicld Load = 2775 Yield Load = 2325
Yield Strength = 2454 Yield Strength = 2056
Length = 25.00 Length = 25.00
Gauge Length = 29.80 Gauge Leogth = 30.20
% Elongation = 19.20 % Elongation = 20.80
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Average

Strength

Sampie NG, = 82
Time = 2 Hour
Temperature = 900  Cegree Ceisius
Concrete
Before Burning After Burning
. Rebound Number |Use Value| Rebound Numbsr {Use Value
29 29 0 0
30 30 0 ]
25 28 0 0
31 31 ] 0
32 32 5 0
31 31 0 0
35 2 0 0
26 26 0 0
28 2e 4] 0
32 32 0 0
30.00 29.44 0.00 #DIV/O!
240 0
Adasa = 100.00 %
Steel
Covering 1.5 cm Covering 2.5 ¢cm
Ultimate Load = 2940 Ultimate Load = 2925
Ultimate Strength = 2599 Ultimate Strength = 2586
Yicld Load = 2215 Yield Load = 2280
Yield Strength = 1958 Yield Strength = 2016
Length = 2550 Lenglh = 25.50
Gauge Length = 32.00 Gauge Length = 32.00
% Elongation = 25.49 % Elongation = 25.49
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Average

Strength

Sample Ne. = 32
Time = 3 Hour
Temperature = 900  Degree Celsius
Concrete
Before Burning After Burning
Rebound Number |Use Value| Rebound Number }Use Value
28 0 10 10
37 37 10 1 10
33 33 10 10
32 32 10 10
33 33 10 10
37 37 10 10
35 35 11 11
31 31 10 10
34 34 10 10
33 33 10 10
33.30 33.89 10.10 10.10
369
dasm = 100.00 %
Steel
Covering 1.5 cm Covering 2.5 cm
Ultimate Load = 2835 Ultimate Load = 2790
Ultimate Strength = 2507} Ultimate Strength = 2467
Yicld Load = 2160 Yield Load = 2010
Yield Strength = 1910 Yield Strength = 1777
Length = 25.00 Length = 25.00
Gauge Length = 3040 Gauge Length = 31.00
% Elongation = 21.60 % Elongation = 24.00
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Average

Strength

Sample Nc. = 30
Time = 3 Hour
Temperature = 900  Degree Ceisius
Concrete
Before Burning After Burning
. Rebound Number [Use Value| Rebound Number |Use Value
25 25 10 10
32 32 11 11
28 28 10 10
27 27 11 11
32 32 10 10
23 v 12 12
27 27 10 10
31 31 10 10
27 27 10 10
33 33 10 10
28.50 29.11 10.40 10.40
335
mfese = 100.00 %
Steel

Covering 1.5 cm

Covering 2.5 cmm

Ultimate Load = 4080 Ultimate Load = 2925
Ultimate Strength = 3607 Ultimate Strength = 2586
Yield Load = 2640 Yield Load = 2230
Yield Strength = 2334 Yield Strength = 1972
Length = 25.20 Length = 25.30

Gauge Length = 30.60 Gauge Length = 30.20

% Elongation = 2143 % Elongation = 19.37
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Sample Mo, = 31
Time = 3 Hour
Temperature = 900  Degree Celsius
Concrete
Before Burning After Burning
Rebound Number |Use Valuej Rebound Number |Use Value
28 28 (i 11
34 34 10 10
31 31 11 11
28 29 11 11
34 34 1 11
28 28 10 10
34 24 11 11
27 27 19 10
36 36 10 10
35 35 10 10
Average 31.60 31.60 10.50 10.5C
Strength 353
Ndme = 100.00 %
Steel
Covering 1.5 cm Covering 2.5 cm
Ultimate Load = 2965 Ultimate Load = 2940
Ultimate Strength = 2622 Ultimate Strength = 2599
Yicld Load = 2145 Yield Load = 2250
Yield Strength = 1897 Yield Strength = 1989
Length = 25.20 Length = 25.00
Gauge Length = 30.70 Gauge Length = 31.50
% Elongation = 21.83 % Elongation = 26.00




Average

Strength

Sample ho. = 77
Time = 4 Hour
Temperaturs = 800  Degres Caisius
Concrete
Before Burning After Buming
Rebound Number U.se Value] Rebound Number |Use Value
30 30 0 0
33 33 G 0]
31 31 0 0
32 22 8] 0]
ek 31 G 0
33 332 0 Q
35 35 C 0
30 =2 0 e
32 G Y )
33 23 2 0
32.00 32.00 0.00 #DIVIOL
280 0
Adaae = 100.00 %
Steel
Covering 1.5 cm Covering 2.5 cm
Ultimate Load = 3330 Ultimate Load = 3135
Ultimate Strength = 2944| Ultimate Strength = 2772
Yicld Load = 2550 Yield Load = 2560
Yield Sirength = 2255 Yield Strength = 2263
Length = 23.30 Length = 24.50
Gauge Length = 20.80 Gauge Length = 30.00
% Elongation = 20.78 % Elongation = 22.45
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Sarmpie Nc. = 78
Tire = 4 Haour
Temperawre = 900  Degree Celsius
Concrete
Before Burning After Burning
Repound Number |UseVslue| Rebound Number |Use Value

33 33 0 0

28 28 0 o

31 31 0] 8]

30 3¢ 0 G

28 28 c 0

33 33 0 0

20 Kiy; 0 0

28 23 0 0

32 3 0 9]

30 S0 0 0
Average 30.30 30.20 0.00 #DIV/O!
Strength 344 0

Mfaga = 100.00 %

Steel

Covering 1.5 cm Covering 2.5 cin

Ultimate Load = 3120 Ultimate Load = 3195
Ultimate Strength = 2759} Ultimate Strength = 2825
Yield Load = 2550 Yield Load = 2565
Yield Strength = 2255 Yield Strength = 2268
Length = 26.00 Length = 25.30
Gauge Length = 32,50 Gauge Length = 31.50
% Elongation = 25.00 % Elongation = 24.51
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Sampie Nc. = 79
Time = 4 Hour
Temgerature = 900  Degree Caisius
Concrete
Before Burning After Burning
A Rebound Number |Use Valuej Rebound Number |Use Value
30 30 0 0
: 37 37 G 0
28 G 0] 0
33 33 o G
31 31 0 0
32 32 0 0
; 33 33 0] v
31 51 0 G
34 24 9 0
34 24 0 0
‘ Average 32.10 32.78 0.00 #DIV/0!
trength 290 0
adesm = 100.00 %
Steel
Covering 1.5 cm Covering 2.5 cm
Ultimate Load = 4695 Ultimate Load = 3120
Ultiraate Strength = 4151 Ultimate Strength = 2759
‘ YieldLoad ={ 3300 YieldLoad =| 2430
. Yield Strength = 2918 Yield Strength = 2149
Length = 25,80 Length = 25.30
Gauge Length = 30.00 Gauge Length = 31.50
% Elongation = 16.28 % Elongation = 24.51




Average

Strength

Sample Ne. = 86
Tifne = 5 Hour
Temperatuwre = 900  Degres Celsius
Concrete
Before Burning After Burning
Rebound Number |Use Value| Rebound Number |Use Value
38 35 0 0
26 28 0 0
27 27 0 0
35 O O 0
28 28 ” 0
21 31 0 o
33 33 B 0
AL z8 0 3
30 30 O 0
33 33 0 0
30.80 30.22 0.00 #DIVAD!
250 0
Adeam = 100.00 %
Steel
Covering 1.5 cm Covering 2.5 cm
Ultimate Load = 4455 Ultimate Load = 4605
Ultimate Strength = 3939 Ultimate Strength = 4072
Yicld Load = 3090 Yield Load = 3180
Yield Strength = 2732 Yield Strength = 2812
Length = 25.80 Length = 25.00
Gauge Length = 31.00 Gauge Length = 30.00
% Elongation = 20.16 % Elongation = 26.00
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Gampie Mo, = 87
Trre = 5 Hour
Temperziure = 800 DCegres Celsius
Concrete
Before Burning After Burning

Rebound Number |Use Valug| Rebound Number |[Use Value

35 35 0 0

31 3 0 0

27 27 0 Q

34 24 g 0

37 G c 0

24 34 0 0

30 i y; 0

29 Z9 0 3

4 27 27 0 0

28 oY 0 0

Avearage 31.70 3141 0.00 #DIV/D!
Strength 260 0
MAsseE = 100.00 %
Steel
Covering 1.5 cm Covering 2.5 cm

Ultimate Load = 4590 Ultimate Load = 4530
Ultimate Strength = 4058{ Ultimate Strength = 4005
Yicld Load = 3150 Yield Load = 3045
Yield Strength = 2785 Yield Strength = 2692
Length = 23.20 Length = 25.00
Gauge Length = 29.20 Gauge Length = 30.50
% Elongation = 16.27 % Elongation = 22.00
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; Sampie No. = 88
Time = 5 Hour
: Temperature = 900 Degree Celsius
' Concrete
Before Burning fter Burning
{ " Rebound Number |Use Valuel Rebound Number jUse Value
33 33 0 0
28 0 0 ]
) 3z 32 0 o]
20 30 0 0
33 33 o 0
31 31 0 0
32 32 0 v
I 29 29 0 g
, 28 z8 o 0 *
38 3 0 0
Average 31.00 31.00 0.00 #DIV/OI
Strength 260 0
fdean = 100.00 %
' Steel
Covering 1.5 cm Covering 2.5 cn
' Ultimate Load = 4605 Ultimate Load = 3120
Ultimate Strength = 4072| Ultimate Strength = 2759
Yicld Load = 3180 Yield Load = 2565 N
Yield Strength = 2812 Yield Strength = 2268
Length = 25.40 Length = 24.50
Gauge Length = 30.00 Gauge Length = 31.50
% Elongation = 18.11 % Elongation = 28.57
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Time = 6 Hour
Temgerature = 900  Degree Ceisius
Concrete
Before Burning After Burning
Rebound Number [Use Value| Rebound Number {Use Value
25 25 0 0
32 32 0 0
28 28 0 0
27 27 & Y
32 32 o] 0
23 e 0 0
27 z7 0 0
24 31 0 ¢
27 27 v 0
33 kots 0 0]
Average 28.50 26.11 0.00 #DIV/0!
Strength 235 0
Adaas = 100.00 %
Steel
Covering 1.5 cm Covering 2.5 cm
Ultimate Load = 4080 Ultimate Load = 2925
Ultimate Strength = 3607} Ultimate Strength = 2586
Yield Load = 2640 Yield Load = 2230
Yield Strength = 2334 Yield Strength = 1972
Length = 25.20 Length = 25.30
Gauge Length = 30.60 Gauge Leogth = 30.20
% Elongation = 21.43 % Elongation = 19.37




Sample Mo, = 31

Time = 6 Hour
Temgserature = 900  Degree Celsius
Concrete
Before Surning After Burning
Rebound Number [Use Value{ Rebound Number |Use Value

28 25 0 0

34 34 G 0

21 31 0 0

29 29 G 0

34 34 c 0

28 28 0 0

34 34 o O

a7 z7 0 0

36 38 0 4]

35 85 0 0
Average 31.60 - 31.60 6.00 #DIV/0!
Strength 270 o

Adaam = 100.00 %

Steel

Covermg 1.5 cm Covering 2.3 cm

Ultimate Load = 2965 Ultimate Load = 2940
Ultimate Strength = 2622} Ultimate Strength = 2599
Yicld Load = 2145 Yield Load = 2250
Yield Strength = 1897 Yield Strength = 1989
Length = 25.20 Length = 25.00
Gauge Length = 30.70 Gauge Leogth = 31.30
% Elongation = 21.83 % Elongation = 26.00




e e

Average

Strength

Sarrgle ho. = 32
Trre = ) Hour
Tempsarztirg = 900  Degree Ceisius
Concrete
Before Burning fter Burning
Repound Number |lseValue] Rebound Number |Use Value
25 ” 0 D
37 37 0 0
23 33 0 0
32 32 0 0
33 33 0 0
37 37 0 v
3B 35 0 0
3 3 0 0
34 34 ) 0
33 23 0 0
33.30 32.89 0.00 #DIV/D!
305 0 .
mfase = 100.00 %

Steel

Covering 1.5 cm Covering 2.5 cm
Ultimate Load = 2835 Ultimate Load = 2790
Ultimate Strength = 2507| Ultimate Strength = 2467
Yield Load = 2160 Yield Load = 2010
Yield Strength = 1910 Yield Strength = 17717
Length = 25.00 Length = 25.00
Gauge Length = 3040 Gauge Length = 31.00
% Elongation = 21.60 % Elongation = 24.00
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2. m‘s‘mﬁa Schmidt Hammer
ASTM C805.85 Standard Test Method for Rebound Number of Hardened concrete
2.1.gunsal
(1) 19384ile Schmidt Hammer ¥1if N
Y o w & e 9 a
2) Audmiudaraminnounia
2.2 3188z BuAY0UATBIND Schmidt Hammer
4 . 4 4 o -3’ - ar )
(93 04ite Schmidt Hammer (HuinTsaiiofivannauluil 1948 nagiins duegnin
. ¥
YN Wz sunsesiiaviiadl liianudugeuinnin AMInaTeUIEIIMIaENoUNTLYDY
9 o 9/ a =3 ) a A et @ @ ot Py
Seumsnndiinsznuasunia lagerfoalia faann lufinuduius lunungeq ANy

v o d J Y s 9 = 8 o od s A 9
TUNUD 53"11\1ﬂ15ﬁ3‘ﬂﬂuﬂﬁuﬂlﬂﬂ“uﬂul“aﬂﬂﬂ'1ﬂ1Jﬂ')1311[‘\]\1115\1‘1]9\1ﬂﬂuﬂ5ﬂ341ﬂinﬂﬂ‘li

& 4 P P
NAaD4 FAUATOY Schmidt Hammer Svaeriasaaasluaisien 1

4 v o o 1 [V o
a131ef u-1 armduiudsznagunszunn oL dusnliu AR

(Forney, Operating Instructions Concrete Test Hammer Type N)

Rebound Correction for inclination angle QU
Value Upwards Downwards
R +90 degree +45 degree -45 degree -90 degree
10 +2.4 +3.2
20 -5.4 -3.5 +2.5 +3.4
30 -4.7 -3.1 +2.3 +3.1
40 -39 -2.6 +2.0 +2.7
50 -3.1 -2.1 +1.6 +2.2
60 -2.3 -1.6 +1.3 +1.7
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2.5 ‘l’l'ﬂﬁ‘lﬁ’ﬂ‘llm Calibration Curve
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3) ‘/'imﬁf'imuﬂqa?;ﬂﬂ%'mﬁauﬂszmtu 10 3R

(4) Y3 Calibrate in3oeTaonsBunsoada lu/fiune Calibrate e 15M1A1 Factor
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1. urana (Plunger) 20. anzdi:u ) |
2, Arnaunia 21. Wnfan
3. wiiavu - 22. 84N
4. viuia 23. aUFsiimilas
5. auna - A. 3Uﬁauﬂ?ac‘hudﬁanﬁ—\
6. Juna B. jlaruTsiudan
. - 7. fvanau
I —3 )
Pl i M 8. 7w (Disk)
19— E ,'b 9. 1 (Cap)
LL ! § 10. WA (Ring)
= l‘ —14 11. dila (Cover)
!L:\\ 12. Ay
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N 1a. fan
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16. adJanIzunn
g A .
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1s—— 14 17T
A4 10 5. Felt Washer
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- e oo

121.

20 2% 32 2
T -
A :
4 . X e
e |5 ; - A
;ﬁ‘\j\::‘ & -
T A 1
£ — 2 P
© 500 =
3 - &
€z 7 : '#
t3 L &
i -k . /4 -5[°
1 i%, 2 .
$Ee'® L L
;:;‘ ' . /3 g‘
129 . T 5 Py pa H
?"g I _/%_ @
$¢8 — —7‘ : . = [ &
130T Ay ERVA T, o
;,':’ Ly Jf e 4 '.// L i — R it
a0 ¢ T e £ 4 T Wmar* W 3 ) '
s A 2 SN V7 L W= Was 8 2
2 [ Z A4 /~~‘_‘. s Pt ot ! 60,
O, T AT a LA
- e T - reitharte
7/// : ’ « Durete 3u c™oC R
PAVALES : Hammee repounc .
: X P AL, T R 0
) = B D2 AR BN ENENREE N 49
20 25 30 3 40 4% 50 55

The curves apply to compact Portland cement concrete with good
- quality gravel/sand aggregate. Age 14 to 56 days. Smooth and dry
concrete surface. )

Wm = most likely value of the cube compressive strangth in kg/em?,

The dispersion limits Wmax. and Wmin. are so defined that they
include 80 perceng.of all the test resuits.

Note under Section 1V *“Limits of Valldlty of the Calibration Curves”!
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The curves apply to compact Portland cement with good-quality
gravel/sand aggregate. Age 14 to 56 days. Smooth and dry concrete

surface,

Zm = most likely value of the cylinder compressive strength In kgfem?.

The dispersion limits Zmax. and Zmin. are so defined that they
Inciude 80 percent of all the test resuits,

Note under Section 1V “Limits of Validity of the Callibration Curves"!
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3. lﬂémﬁﬂ Universal Testing Machine (UTM)
3.1 dANaEMIOuYsIReINATEY UTM
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Preset Value = (Loading Rate/Loading Capacity) x 500

500 = Constant Value for UMH 100
Loading Rate = SA5 UNNYBATIANATTIUAIMUA
Loading Capacity = asfausegegaiissidenidlumsnacen
Preset Value = #1113 Load Pacer ifie Ioasuiismauisal 1814 Loading Rate
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F="P/A
Tas F = anudumuusesavaamanadey (kg/em’)
p. = siminangagatiuianaaeuiyld (kg)
A = fufnthgaiamiminnaveummaaey (em’)

d
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