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UNAALDNIHIDING 1

Reinforced concrete structure after fire cannot be effectively used as it was.
Repairing may be a better in terms of money and time. However, repairing do on the
surface concrete which is fire damaged. The degree of damage varied on temperature.
Therefore, it is necessary to know the degree of damage of surface before use the
suitable repair. The research study is to determine the degree of fire damaged concrete.
It is an indicator of non-destructive testing and partially destructive testing.

Concrete specimens are only one side of the fire in time 30, 60, 90 and 120
minutes according to ASTM E119. Non-destructive testing used to investigation. Visual
inspection, concrete is severely damaged and color will change in fire a long time.
Ultrasonic pules velocity test, measure and calculate depth of damage since moderate
to severe damage of specimen. Partially destructive testing used to investigation.
Schmidt hammer, rebound number decrease when time increase. Core testing for
integrity of the samples and depth of color changes. When compared with the results of
ultrasonic pulse velocity test will be over. Pull off test, trend of bond strength of concrete
are decrease with time. The data were analyzed to create class of damage of reinforced

concrete and predict the depth of damage.
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Standard fire curve (ASTM E119)
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4.3.3. NANIINAFALAEADUNTZUNN
ANENRIRINNINIINAFAUAVLAAUR AR TIDALAY AININIINAFALAVEIADL

nszunn lasnanimmagaiilullfiemisnen 35-38

1 v
AN9NT 35 NANNINAAALADUNIZUND AIMSUNIAIBA 240ksc TUAN

AN TUAAREN 240 ksc Tuang raIziiy 2 cm.

14N (W) BUNNN(ASTM E119) LRIV R Q Q(%)
0 0.00 0.0 0.0 100.0
0 25.00 37.2 35.9 100.0

30 846.80 802.5 34.5 96.1

60 950.34 799.1 33.9 94.4

90 1010.99 838.6 32.3 89.9
120 1054.04 874.0 31.0 86.4
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AN9NT 36 NANIIVAZALADUNTLUNN ANMSUNIRIBA 240ksc TULIL

ANRREANTUFI8E 240 ks Fuuy FTRIZHN 2 cm.

AN AUNNH(ASTM E119) anunnilumn Q Q(%)
0 0.00 0.0 0.0 100.0
0 25.00 37.2 35.9 100.0
30 846.80 802.5 36.2 100.8
60 950.34 799.1 33.1 92.2
90 1010.99 937.3 30.4 84.7
120 1054.04 1007.9 28.6 79.7

A3 37 NANIINAZALABUNTLLNN ANMFUNIRIBA 350ksc TUA

AniaAtaNTUFethg 350 kse Fusns szalii 2 om.

A0 AUNNN(ASTM E119) o lumn Q Q(%)
0 0.00 0.00 0.0 100.0
0 25.00 37.20 39.3 100.0
30 846.80 878.50 37.4 95.2
60 950.34 868.10 36.1 91.9
90 1010.99 861.50 35.4 90.1
120 1054.04 987.20 31.2 79.4

AN34T 38 NANIIVAZALADUNTLLNN ANUFUNIRIBA 350kse T4LL

ARABAINTUFAetN 350 ksc 12 JeaviiN 2 cm.

A0 AUUNN(ASTM E119) U lumn Q Q(%)
0 0.00 0.00 0.0 100.0
0 25.00 37.20 40.1 100.0
30 846.80 878.50 37.4 93.3
60 950.34 868.10 34.0 84.8
90 1010.99 952.60 30.9 771
120 1054.04 1010.30 29.7 741

P Q AAANIALTAL

AMFUNANNINARELTBITEETIN 193, UaY 39M. TAuansl3Atnn9199 39 uay 40



FIN99T 39 HANNINARBLABUNIZUNN AMFUNNAITA 240kse TRIZHN 194, UAT 3T,

Fusreting 240ksc 11 120 W7
FTHEMHUATAUML BOUMNH(ASTM E119) oyl Q
svazdia 1 2. dusng 1054.04 906.50 29.2
FrATIN 1 9N, E 1054.04 1014.70 23.8
svazdia 3 7. uang 1054.04 878.50 28.6
FraITIiN 3 9N, E 1054.04 868.10 23.8

FIN9T 40 HANNINAFBLABUNIZUNN AMFUNANAITA 350ksc TRIZN 194, LAY 3TN,

Fusreting 350ksc 11 120 w7
FUEHNUATA MU BUUNA(ASTM E119) BRIV R Q
sztiziiu 1 7. Fusng 1054.04 967.50 31.2
sztiziiu 1 . S 1054.04 1034.80 25.3
aztiziiu 3 1. Fusng 1054.04 878.50 29.9
szazi 3 T, Tuuu 1054.04 868.10 26.3
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NINA 97 HANNSANENARBLRIMFURNAIDA 240 ksc FAN1

FIN999 41 HANITRANIRLMNLAIUTLNIAIER 240 ksc AT

ANNANTRIA RN TIdLNALE (Ta.)
e A B c D E F G
¢ . 30 Wfl 60 W17 90 Wl
ATINR 0w
AN UU aN 1Y AN 1Y
1 0.00 0.00 0.00 2.48 3.41 2.29 4.36
2 0.00 0.00 0.00 2.58 3.59 2.36 4.37
3 0.00 0.00 0.00 2.59 3.61 2.45 4.68
4 0.00 0.00 0.00 2.71 3.73 2.62 4.77
A 0.00 0.00 0.00 2.5 3.58 2.43 4.54
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NNA 98 HANNTIANENARBLEIMFLRNAIDA 240 ksc FAN2

o o

FIN9NT 42 HANNITAANNAMERMFTLNNAIER 240 ksc TATI2

ANNANRIAN R E TN AL (1)
%'ﬂ A H | J K L M
120 u?

pFaiin 0 W FTEYN 1 93, FTETIN 2 T, FTETIN 3 TN,

AN 1t AN 1t AN U
1 0.00 5.69 15.00 4.93 15.00 518 15.00
2 0.00 5.73 15.00 5.04 15.00 5.20 15.00
3 0.00 578 15.00 5.07 15.00 5.37 15.00
4 0.00 5.82 15.00 4.79 15.00 5.38 15.00
L‘ilalf;l 0.00 5.75 15.00 4.96 15.00 5.28 15.00
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NINA 99 HANNTIANENARBLRIMILNNAIDA 350 ks FAN1

FIN9NT 43 HANNITAANAEMEAMTUNNAIER 350 ksc TR

116

ANNANYRIAN R E T AN AL (1)
e N 0 P Q R s T
v . 30 Wl 60 W17 90 w7
AT 0 W17
AN Ut A 1t AN UU
1 0.00 0.00 0.00 2.42 2.34 4.02 4.15
2 0.00 0.00 0.00 2.46 2.86 4.09 4.20
3 0.00 0.00 0.00 2.65 2.86 4.24 4.21
4 0.00 0.00 0.00 2.94 3.70 4.28 4.32
L’QZQ{EI 0.00 0.00 0.00 2.62 2.94 416 4.22
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3 0.00 3.65 15.00 6.04 15.00 5.32 15.00
4 0.00 3.59 15.00 6.17 15.00 5.38 15.00
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A = '
ANTINN 45 NANTANNAARL 240ksc 13JLN']1‘V\|

240ksc Tl ol
v ANNAN(TN.)
ATIN
0
1 4.35
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3 5.80
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lade (MPa) 255

= = a o
FTINN 46 NANTANNAARL 240ksc LNWVLW 30U TUNN

240ksc 30W171 FUaN4
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AN
0 1 2 3
1 3.30 4.20 3.50 3.15
2 3.35 1.00 3.60 3.70
3 4.40 3.40 3.80 410
L’ﬂa?_l (kN) 3.68 2.87 3.63 3.65
L’ﬂa?_l (MPa) 1.88 1.46 1.85 1.86
240ksc 30U Auanv
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AN 47 NANIIANNARDL 240ksc LN TN 30179 FULIU

240ksc 30417 F4tnin
v AYTNAN(TN.)
ASan
0 1 2 3

1 3.20 3.25 6.20 7.05

2 4.20 4.00 7.70 6.55

3 4.40 6.40 6.70 7.40
L@?QIF;I (kN) 3.93 4.55 6.87 7.00
L@?QIF;I (MPa) 2.00 2.32 3.50 3.57
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240ksc 30UV Funu
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a = A o
AT NN 48 NANITAINARAU 240ksc LN'{L‘V\I 60UN TUAN

240ksc 60U FUAN

v ANNAN(TH.)
ASad
0 1 2 3

1 1.50 1.85 2.10 2.30

2 1.35 1.10 1.75 2.10

3 2.20 0.45 1.70 2.50
L’ﬂa?_l (kN) 1.68 1.13 1.85 2.30
L’ﬂa?_l (MPa) 0.86 0.58 0.94 117
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240ksc 60U HuUF Y
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O e
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@ ARdEANA

= o 3 RN
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a o

A9 49 NANTANNARDL 240ksc LN T 60179 T

240kse 60UT FuLin
v ANINAN(TN.)
AFIN
0 1 2 3

1 0.60 1.15 1.40 1.65

2 0.45 0.60 1.65 2.40

3 0.70 0.95 1.70 1.70
L’ﬂg?_l (kN) 0.58 0.90 1.58 1.92
L’ﬂg?_l (MPa) 0.30 0.46 0.81 0.98
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0 1 2 3

1 0.70 1.15 1.70 1.30
2 0.75 1.25 1.25 1.30
3 1.15 1.20 1.40 1.55
e (kN) 0.87 1.20 1.45 1.38
12t (MPa) 0.44 0.61 0.74 0.70
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