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Spalling Resistance of High Strength RC Column Covering
Spray-on Materials of Fiber Composite Spray Mortar(FCSM)
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Abstract

High strength concrete has been increasingly used in high rise building and it is very obvious to consider fire resistance performance of that.
Unlike the normal strength concrete, high strength concrete in sudden elevating temperature at fire is susceptible to spalling with severe explosion and
surface split, due to high density of concrete. In order to endure the spalling, inner space temperature of concrete should be control less than certain
point. Therefore this study investigated the influence of covering materials on high strength concrete finishing spray-on materials of fiber composite
spray mortar(FCSM). Both polypropylene(PP) and polyvinyl alcohol(PVA) fiber were used in this test. Test showed that concrete, covering 18mm
mortar containing PVA fiber and confining metal lath 2.3mm thickness, decreased 50% of main bar ambient temperature, compared with control
concrete. In addition, concrete covering 18mm mortar without fiber caused falling of covering materials and then it was exposed in elevating
temperature. As a result, spalling of the concrete occurred same as control concrete. However, concrete covering spray-on mortar containing PVA or
PP fiber resisted spalling occurrence.

74 = 13EgaE, FIUY, ARYLEE, S0y
Keywords : High Strength Concrete, Spalling Phenomenon , Fiber Composite Spray Mortar(FCSM), Covering Spray

LA E 7} 2ol Be Py 237 Basl e, 94 52 o
o BYeel obA 5 WA, LEFEE AL @
A%722) UBTFAH RSk} KS F 25714 1 TIANES VAS WAES A2ALE TS W
2% BAY £E= B 104 dehie H4LEE astax ool Ao AR & wh gl Y
Shoboh Yok FHHL Yok 28N, TEEAREE gy THEE T AT claRE A7 952
A 2ee WA A FLE enw, oy Yy o 1A EAT dFRasang SANRY
% gagEe) wda YA FRAW A Heexd 2y LYY F FIYIS AERLLM, FEHSLC 24T &
sof Wepgol e ATo) TPl kWA 2F AgHy  THES AEV AT AFIA g 22 o e

FrAAAGE 2daA B deba, FA Hgexg 2 T IR R

() J_.-z}m

H3A &A 3171 AME Lhel ) TIENEY Fhe| B 1. 272 SRRL(KS F 2257-1)
g5 5953 =T o} o) =

17E 3EY FEE YRS o2 ye gekg NZ‘: T 7% dEr | v, oy
Fe] AIHAL AT, TZYE d4A] {712 A g E93 TEISE T
o BALA Alole A7t sz Ui 35 w2 HIZyzEIeER
o] EAA EFL WA Plo] =2 dFFHT Y 8 qogazdex | HApex | 500C o8 550C o5}
gk, olu] AojAl AHES] Afol olubH Y Hgeo] 753l HZEAYE 44 F

T ATANE AFEAE A, A8 .
= eudm AxEn M) D3 PC £z EZR Huexw 400C o] 3} 450C eo]&}
*x FFAER AdHgd T i AYdT4, F3d
e ARV FY FEATS AT, A
A A FEAAEF)
s 43q8E ASTHY L4, 434

Hyex | 450C ojs} 500 o)}

HFLE | 350T o3} 400C o} 3}




Spalling Resistance ot High Strength RC Column Covering
Spray-on Materials of Fiber Composite Spray Mortar(FCSM) - 2006

2. 4848 % Y

2.1 dEAE
A7y APAE L % 29 33, F2A a8 EY wE
Abge & 33 ok WA F2A ZIEE W/B 34%, £
ZE2% 655um, 371 3%, 289 4EFE 42MPas] A PAE
o] g3ttt AFHANE= EORC)F(300X300X600mm) FZ
AE AA st A st R, =5 v W2 opzFE 3HA
2 AL ZE ARAGHANR stz AHFEY 228 »}
ZHbEA), PVAMGE &8 A0 (cA), PPARE &
& B dFA) 9 g2 23TE 27} F PVAAS

2 4% A A F 5uAE APAY su
¥ 2 opRtMsol e

23 EY Welds AEAS

A€ Ystac 28 12 3
A& vepd Aole

22 AIBX =

FEA 23E AL HE2H ANEE A REE
EANEE ALEET, AN FL ZAHE FE AY
St ARY G FL SAE A A ERREY
Fu Az AEE AHEs e, AR S8 AR
¥ 485}

4 ANES 2219 43

2

rlo rir 4 afm

SRAAZHE) %4574 =(MPa)
A1 52| 3¢ | 79 | 8¢
315 | 3265 | 015 | 210 | 300 | 220 | 289 | 389

U B9z | AR
(g/ci) | (ciifg) (%)

P

Z3agE = 3]
324 bk s Sl % 5 24 225 43
‘W/B 34% '“}(7:};:]) & F2A ulzﬂ::’; ?i‘r‘i )E 2y 2% | z29% | §2e 24 iag 0.08mms3)
sRzzeg ZreAE Gz T e | W | @ ., Shak(%
Tl FEL I 0D | ecay 0 iy | T
655um -PW; x;?‘ﬂ}‘;}? ;;“"r)ﬂl) Eaem A2 | 255 2.95 1.12 1,614 115
___‘gy_ A ‘PP Q) v}zl (d
282]‘3312 ovA 24 + 370 Zezd | 267 | 69 08 1,526 03
- S’ 3 A ¥7u FEwy
42MP. Cpaste 2y E 6. Z2I0I0jA|2 S21H 4F
a (%A) gy = =T e

* FAFAE 18mmE A4

¥ 3. #xx 232|EQ digtAlE

Ao -4t
(2/ni)

A

W/B | S/a | FA/C | SP/C | AEA] (ke/ )

(%) ((B)] (%) | (%) | (%)

4% | 32UE | 49w | ST | ol A | FE | DS
(g/cdl) | (cri/g) (%) B (%) (%) (%) (%)

23 | 3,850 42 92 67.5 02 100

7. £8i8Y 2218 M3

c|Fal S| G| cC|FAlS |G Fu ESTR A4} gu | YE(g/ai)
34 [ 46| 15 | 09 | 003 |157] 34 |274| 322/ 420| 74 | 708|840 TAEA | ZejPEAld | QAsia o 4} L14
* CAIWE, FA ‘&0l A, S (2H, G ZA
0 I 8 MRe 2218 43
&) 220 a0
' T : ' (o=
T2 U=(g/cd) |Z o] (mm) |27 (mm) | H=4(T)
(MPa)
X PVARH 126 6 0.016 220 165
PPAI$ 0.9 19 007 162 56
8
L %2 4HD2
L — uj3i= HD109 200 —— 23 ’éﬂ‘:’!ﬁ
F24 £3EE KS FHY EFHQ ubdd 9A Aztslg
X2aa s, co T, 20£3Ce) BEopy ZANA 149 Asckyst ¥, 149 712
4 ubxg oHg, BA vpil F oA 28U 7 7)ol A WA F
(& 2 mm)

a2 1 72 HoH2E ¥ S oM KR

Exold A& a¥ Ao} et W] FAs)E Ao
stdedl, adAe) A F2A ) FAFH F2o ARYE o
32, eA) Aol AWATE T8 FTHo] B3R
AL Aoz AAEHE degR223NE B FRAZ F

ZA Ez2)ES 289 ¢E7FEE KS F 24059 97 2100X200
mnZA A2 M2 F 2R A &gl st}

updAe) 5oz FE24AE KSL Sile fAs: 22
FH o] B& o] £319T, ¢4FFEE KS L 51050 A3l &
AN Y F Az

WA 2 a2 7] d T v 2 e 4
©2 wjx& F KS F 2257-19|A #R& #5rid3Hez 3
A7 hde AN s Aoz e o)W, RCZITY 2R



e a9 15 o] AYE HX el il 12 AR
st

WA E F opA] #3le] @ RCNF R4y 3
o §te s FFse ARG, FHP|, WY Y F
F 5 ALA, 24 @ AEE ol 43t FAFAG

A

3. 494+ ¢ 24

3.1 ORAHe VAN 54

29 2% SRS A4EY 358 224AE de 2
dzole, MuHLE vizbl T2Eo| 44E TYVSE £
B0 ARshe AS2 Yehich 89, PPUE UL A
7} £2430h A4 e Ao2 dehted, 448 £99)
A ge wighl Bo o 2% 454 Asehe AR e
e,

a9 38 oA 58 ARG BT FERES Ve

iﬂ“"l‘:} Awky oz AHE 4T we} &A=
22 JehgEd, PVAYRE £9% 7% PPER
4 ‘%! *é FE EskA] @42 Ad v "X Frlkse A

22 X {(mm)
=
o

120

- 8RFEY »
50| | ® PVASREY .
A-pPug=Q) -
ek
S 40t e
2
H
0
g 30}
20+
3 7 28
ME(g)
a2l 3 oY ERY AR aeE osz

32 28 R Us 8Y
a3 4= BE7MEIM o ROVF RO FEAY &%
Was el g Zelx, 17 5% atAg) efAle) Al

B2gREH BAvRl A% 2RETIYE

¥ usl FYy

FZ929 Lxwizs vag gz Lelo. & 9= aFA)
o} v e8] AR e }E SR FA2ES Ve
ot} T X9Y ex:= AZbAstd) wE}l oF 48-51%9 A

>)!.

& vehlla, FA9 SEE A3 ATA ok 40%°] dad
£ Yl
F 9 eFXo AZIHD0 W2 BT HAS
1A+ 7 5 2427 3} 3X 247 =}
AlgA 4 80%7% 4 5%7} 4 4% 2
AEA =2 4997} A 51%7F & 48%7 &

T 1
1200} == aRzUesug

1000 | /««/
© s e

LH r— e NEIAETY
0l 600} ’
A ""f—-srxw:

400

ewE2

’—fr -vnse

200} L L

0 20 40 60 80 100 120 140 160 180
A LA 2Hmin)

8l 4 FEZIYIM0) IHE RC7IS 2oTEA S 2EHE

Lernsy

400

300 |-

25(%C)

2%(%C)

0 60 120 180
Z A2 (min)

28 5 a eFH2 M Y F22 A0 HE 2=

£ 102 RCIF 2 3A19) 39 S4S vebd Holeh A
A 1A Rivksh ol aRAlY} b¥AL FEA T2 Ee
SRl PARAT, A, d¥A R eFAE B PR



Spalling Resistance of Iligh Strength RC Column Covering
Spray-on Materials of Fiber Composite Spray Mortar(FCSM) - 2006

7t

o

[

d e

dsketh. FHo] LT a¥ A bFA A TRk 25
R EZ JepdT, EYwAe AQASHRAL o 8-13%2
et =8 FF2 a¥ A9 3 o 10%, bFAY A4
vhdde] AlgA e} A= EA F 30%S FAES vehdh

ARE EU3A G A Dl 8 WA 22Ey} 93
UM o] BRI FaEQYS 5o 7 £as
E do] HF doll =& IAETIYENME FHo] T
e Aoz Jebgod AHE U R2HE 8mA =
oh & 25 PVAAH, PPAH 33 792 T4y
S wtets)A) Qot®, FEA 2agEe] EYE B
dsteh 53] 23T djdelre ¥4 §F JHEFE262 nlz}
S At ddets RASA 4 AvRg 4L 79
& vehix glon, =3 SRR S w3t A¢ 7
2 F ARE dBHE A A uiAde] HE FHqx
utetslgl oy vietels B S AS Wdelay 74y

o o] 2Er} YAt vietsl= AL wAFoEN s1Y
Fo® vizteie] REHE Aoz vehdc)
E 10 28 54
X A a b c d e
2357 | & P = = | =
3zl | o 2~3em o} 3~5cm - - -
ZHad | o 600ck e} 900uf - _ _
Zepst | o 10%7 4 | F 30972 - - -
4. 4 &

2 AFE ofn AHAYE 71E 24% ROIFFAY
EAAE BHo2 PVAAGo PPARE E£93% Z2HE
u}zbel RC71S 222 v/t WA P F ZQPAL 7
E8 Folx, 2 AHAAE 23sd w3} 2o

DAY F S9Sges 249 2 A5E

2) PVAY

3) o] & F¥ste Ed,

L BAF, A4S,

LA, oA oY,

L WAT, $94, AN, 2AY

AT RCIIS Ro|TEH e WEAE & S8 &t

934 @&
2 R2HE o33 A4 o]l A3 ZIYE R
o] utatElg] o} PVAAS B PPARE £43 nEF
2 wpgal A9 Fe] AR 4ok, g wA4E
I upztd-& B HA gl FERA XEHI U

f 2 PPARE Y8 Z2EE 1.8mm FAZ B
At A J3EA gL Agslg FEHA9
SEE 4 S0%HE AR ALeE depa

AA71%7 = 40MPa AFZ o]0
AlgHAA e 7€ I RONEE 23THEY dg
grz FF43T, 18m 79 PVAAS &Y REEHE
23 npzteig 322 Axe Y sE grd £ Qe
Wi 23 es ¢ & U4

=g |

olwid, FA% ; ZTejZzgd Hfo EUYE W
Zjol] W& AME 22E9 Zguix|e] gk 47, g
=53, F9 1343 159 123, pp. 89-96, 1999, 12

Wizl 2A71E, #eA 5 A4S by
w2 4% RC 715 E3EY HPEA, £33 EFI =T,
E A313 A167 23 pp. 553~556, 2004. 11

I43% RC 7159 vp3ta) #H3}
of & Fd g WAEAMH #g dF, FREAGESR, 54
363 A104 23 pp. 143~152, 2006. 3

2%



