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Evaluation Technique of Damaged Depth of Concrete Exposed at
High Temperature
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ABSTRACT

The purpose of this study is to investigate evaluation technique of damaged depth of concrete
exposed at high temperature. In order to evaluate damaged depth of core picked at member under
fire, the 12 specimens have been made with variables of concrete strength(20Mpa, 40Mpa,
60Mpa). Water absorption after heating has been measured and split tensile stress test was
performed. The results show that the deeper of the depth from heating face, water absorption
ratio is smaller and tensile failure stress is larger. Using this technique at damage evaluation of
fired structure, We evaluate damaged depth of member under fire and determine the reasonable
strengthening range.

LM B
s AAE de AFE AA EE Y PAY SHE e &4 =S IRz Fud
o AR @A) g Aol Faa gud A2 g WAL AANAE o
& ABIAUE FEEY EYT L PSS U B FUS Ao 24548 18T %

7&’\}9} AN A Zotd] 7= 4Pz ZEAE HAAUsL, ALY A% AP

9]
A% d9oz &4 dolg FAVT 22} o] & J1E EHE F7) mﬁozL 98B 4 ol
& 3FHo 345707 oA, wekd F2EY QAE WA A AAYE BEAY BHL o
A H3 o2 A FHohe w5 B wgol Eoh B FYAA BE 2 PES telrt A o

e A3 B9 I A% Y VHE ALE YANE 2ANE S50 9P AH B4
Bzt o Fol Aok gk,

2 AFNE 34 Jaie 9 B2AAE FAY ¥ Zols Yoz Hrss As 9w
e FAAE BURAA 2aYE Yojo] BE F4E, Y ARBEES BAFoA &4 Aole
Rz Pt AY/1MS AYsT 19 L4 AFHaA Bk

2. NEAE

21 A&

2go] =& 2IAYEY 4olE FAEY] A3, €100x200 FAHUE FAAE W tEdzd
E A7IRAM 71EE F, 2cm FAR ZE FAA ZoldE $5Ed ¥ AAAT WMIdE A F
AlA e WA EAFe RN Oo wE &4zl Wstg 1@

~48d, dAgHet a5y 2as
#3359, FATHUYG AEF zaS

20059 = 71 s =83 45



22 AME A B

2 Age &8 AREE UYL 1F BF TEWAC A

20~25mm=E A sy FFAE YL 27%, FFE 069%E e AHALE ALgsigth E=8 &
€ EFdolAAE AHgste] w7520, 40Mpa & of
g 252 zAdsgn, T3AE WEAE 20, 0Mpad EFE AEZSA, M2 E 60Mpad ZA %
AEZ4A] (ZYF2EAANE ol &3t wFZAE 20, 40Mpa & ZAFA FFu|Z 05%, wd4=
60Mpa < A¢A TFHUZ 1.0%E A&t

23 Ea4E W R AEA AF
231 WE

B Age dugEs 14E 999 2adER Uyo A A 2adee &40 #48
Aol BAAS ARG N, 40, 0Mpas) PEA EH2 FEskel WL AT T RE WY

53X €HZ+ 156cm2 A3 a(Y 60MPave 65cme 2 HA), BE F71%E 45%(2A8 9 E 1.5%)E
SRE sto] wigeidt. & AEAA o] &3 EAYE Az WIS B 13 2o

232 FAA A=

SAIA] AFS KS F 2403 '2AYEY A= AgE TAA Az gyio wet d2FEE T
100x2000 8 AZsAR, £ A7|2olA 71D A FAA Uy L2 8 44

A o] A ¥ E3cm, 6cm, 9cm, 12cm, 15cm Zoldl FTAA FAR
FAA AFE Y3 dA 22 g 2TAYUEE EAAEL B4
o) 25 ZA3E dAd 5708 A4YE F, KS F 24030 @}l 244
Z g8sle] 20T F5FoA 289 43 Asidut

e
2
o
jin4
_OJ_',
A

fo 2 =
Y
o,

o 3R
:L

i@ °| 17-}5171

24 NE7IY

2.4.1 7}y
tdEE o

2 g wsg oRe] dAsel HAZ URE HLHES A
Fadn, B 4% F3 Frol 7
o

E
g Fol 344 U¥ AGUYol A5HES A )
EE 800Cel %3 1333C/E9 £E2 1A 7188t E32%
SY § AN0EL RAHES Aot A4 AL 484 G 29EE 29 19 B

242 A¥WY ¥ AR
e =28 2agEe) 40l 457 A, 9D 498 IAAS 2om FAZ AW
A AYAEE $5EH 22 ARLEES SAe 2 WHE D FAAY @3 Zo] ¥ W
O EE R SR C !

X1 Z3a4E w3

4% [W/C| S/a |Binder| Water A o) &2 (I/m®) A F H(kg/m®)
MPa| (%) | (%) |[(kg/m?) (kg/ms) G S ci1 | c2 | c3 G s | c1lers| Fa | Ad

20 |67.8]50.0 ] 255 173 351 | 351 | 73 0 12 917 1910|229 O 26 |1.28 |

40 143.2| 459 | 405 175 352 | 299 | 116 0 19 19191774 364 | O 41 |2.03
60 |31.8] 42.8 | 560 178 331 | 247 | 153 0 51 | 863|641 482 O | 112 |5.60

46 TzAY



Ad
2

oo
[N

3 o

3 4

Ao

31 TR

FAAE A720A AVALE F gelol o M #hol wAAT. QWA FEE 20 Mpa
o4 60 Mpa7txl 20Mpa#l Z7tEiQlEdl, RPER 242 79 £3% 29 £+ 789 ot
AR 2AYEASE QY 2AFEE Ad 7Y A BAS 35700 98 e TIY TAHS
7] Moz BuE

32 AVE WH 259 TAA ZHod 2=

ZAYE FAAE HMVZ22 9W JME A H7IE WELEES TAA Zoj¥ 2&E 1Y 24 e
Wtk o7l AR g AT HEERE1333C/B)R 1AT BEELE 800T =238 ¥ 44
e FAANFEE e, o] b FAA WE2EE 48 Jtdd HE 7|£22 3em ~ 1bem 2
ol74A] 3cmtA LR HXE 5719 dHAE T FAHHAG

FAA Zdold Hiu &%= 3cmelA 628C, 6cmolA 441T, 9emelA 289T, 12cmelA 184C,
15cmol Al 126TE Yeld T 9l 53] 3em¥ A Edde] 150CHENA 2= o] Yehta gle
9, ol TF U9 & d¥/ £5UIE FeHT Y] dEL2 gAZG

32 3AA Zold FrEwst

a3 3914 20Mpa, 40Mpa, 60Mpa 4% Zold 48 HIE FAHSG A AFAY g+&H
Hustgth - 7ldd FAAY 7Y HoezHE oy 48 WIE 2cm ZoldM 7% 20Mpa
£ 9.2%, 40Mpa+ 10%, 60MpatT 13.3%<Y HWggS EHRL0 6cm Hol7tA] F48 7Zasttrl, o

FREE SV ZaHUt

33 € JBLEE T A& =A== W3
JE ASZEE dotry] A8 d9 7tEE FAAE 2em FAZ FH3}Ete dF AABE 4Y

Temperatures inside the cylinder specimen
900
= w f
urnace
700 700 §
600 600
g s B s}
g ~
g g 400
= 300 5
200 ~ 300
100 200
e - 100
0:00 1:00 200 300 400 500
time (hour) 0 *
0:00 1:00 2:00 3:00 4:00 5:00
time(hour)
a9 1 7t e ag 2 A72 2 FAA ZHeld 2%

AR 1T BAA 4Etd AR 3 ¥ ARAE Ay

20059 % 7hs Sadus =8y 47



s @ % 12 ae Ho8h g ol BE 42252 ANGPon 19 49 20k FYLE 60
OColAel w59 49 WolAl dom oAAE ZE AGAS HE BB A9 Gou bem 2
4= 20Mpa BE FAAE 10%0 e FEZEE ehlE %A 40Mpa EAAE 30%9 BE
AEE HolZL o™, 10cm ZololA 20, A0MpaBA MY HEBEH = 50%AES ey gtk

60Mpa 1A% FA A2 HF$ 6cm Zol7tA 9 A& %]’57-70‘-‘? H]7} 40Mpa &A1 A& FAHsEA 2 8cm
QoI E T0%E 20, 40Mpa FAA B SOz BEedel HA epsiet

"
as
A

14 : 800

1 1000
12 700 { 900
200
_ 600
10 700
o — —
F 8 ) 180 2
c 400 o 1500 a
o E
£ 6 €
2 300 © 00 =
84 1{ 300
< 200 1 o0
2 100 100
0
0 — 0
) 4 6 8
depthiem 10
a% 3 FAA Hold F& ws Y 4 FAA deold E FEH
4 28 B
2 o

FoME ZRHE Z5E W52 3 FAANE e AR 49 HEE F 2em F
2 HHS UE F, TAA o= ?:}"° £33 3 AAAE HEE i3t E3ZHNE F3
stgon, oY gy e AL A
1) €9 7198 FAAY URLEE 71d "ol ZHolst dold4E Folhd Hi £ 3cm 2
°1°M 628C, 6cmol A 441°C, 9cmol A 289°C, 12ecmol A 184T, 15cmol A 126TCE L}EM Utk &
. ol 3cm A EAUY 150C FEANA SEAD] YL god, ol FF Y & 4%
7} FZ712 FLHID A7) dELE A
2) 22 7IdE TAAY /18 HoezRY ZHold §4& ¥WIE 2om HoldA ZE 20Mpat 9.2%,
40Mpa: 10%, 60Mpat 13.3%2 HAQgg Bgon 6cm Zol7tx F43 Zastrt, o FHHE
gt 2aEHA
3) 9 AARE A4Y d2RE ZE GEFAE HE Adsigen 38 5AARAe ZEZE} A
9l glon, o7l AojAFE IRAE ZAYESY AE AR} ARM ZEELO] HA UERET
webA, @A e g FA g FFoNA FolE AMFHIL Ao B AFNA ALTF FAA
Zdold F4¢ 2AF FF AARE Ao g3 &4de] FHVME AL ASAdE HAA
g3t A BE& BAHAE AATS &£ ot

0_L4 .i

AAe 2
o AFE DAWFYIL 29D VIAMDE/IEHALNN ALY 2004dE BUAYE LT
LA (SHAE 5 4B 71 $C02-02)8] ATH Aol SJstel AR, ol FAL=F Lt

A
1 G. A. Khoury, "Compressive strength of concrete at high temperatures: a reassessment”, Mag. of concrete
research, 1992, 44, No.161, Dec.291-309.
2. J. R. dos Santos, F. A. Branco and ]. de Brito, "Assessment of concrete structures subjected to fire", Mag.
of concrete research, 2002, 54, No.3, June, 203-208.

48 =49



