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A Study on the Development of a Dry PFB Method with High Fire Resistance
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Abstract
The present study was to develop a dry PFB method similar to the existing gypsum board construction method
in order to apply the existing wet PFB method that uses fireresistant adhesive, It was found that the existing wet
method can produce concrete compressive strength of 80MPa and fire resistance of 3 hours with 30mm PF boards.
The goal of development in this study was fire resistance of 3 hours through dry construction of 15mm fire-

resistant boards,

1. Improved PF board was prepared by adding inorganic fiber to existing board and using aggregate with grain
size of 3mm or less, Molding was done at temperature higher than that for existing PF board molding, While
wet curing is used for existing PF boards, this study used dry curing in order to enhance heat insulation

performance,

2. According to the results of fire resistance test, when the dry PF method was applied, the temperature of the
main reinforcing bar was 116 in 15mm, 103,8C in 20mm, and 94T in 25mm, and these results satisfied
the current standards for fire resistance control presented by the Ministry of Land, Transport and Maritime
Affairs, When a 3-hour fire resistance test was performed and the external properties of the specimen were
examined, the outermost gypsum board hardly remained and internal PF board maintained its form without

thermal strain.

II¥E  PFEE Y38 S

Keywords : POSCO E&C Fire Board, fire resistance test

1.4 & 7h AR WAl o @ A8 9t AA A AAE A

ABtol BAb 215 Wl Hgal] R V) ARE TG

S 205 meAE 27l He) Yo ugw g SHUA S

AelE9) AMgo] F7HE L k. 2ae|=e] FErh S

wheh A T AES sl 20 Aol AXL, 2
AR ERA YR 2=5 @A F7HI7IW Azt ?LZ 2. PF RE 7|x 4537}

A &24Z IS 5 ke AR ] tiFE S, BRoA =
2008 745E 1= FAES] WiMs Her|Ee AlY
ataL Qe olof =i ZF AHARES S0MPa o)/Fe] 1tE &
B9 tiste] HHLA] e 1 Fof ok & A4
NM= AlssAt B ZRdgFAelE Ago] 7hset e
23 E Zgukz| FH<el PFB (Posco E&C Fire Board) &
o

T4 Aol weiskn gk &
U qEe AU P e
84 % ANl 940

7]:7‘: A2 PFREY] 7|24 3

* EZA371 R&D CENTER 7|94, 34

49

SERIEE i
How Z/\].E]oh;]_ B oo 7HHPE;‘;£—
AxsE A3 slo] 3A2E UEHSS
3k,




20083 FASSURHY =2H(H8H 2%, F& HI5H)
¥ 1.PFB 2Y U I3 PFEE A NEEL
e PN HAI = il 7| PF EE WM PF EHE=
[ A M S
2ES7 30mm of At 15mm 0| 4 = 214
o e L B &R LA} Zbolh B S ) Sol = chul @xicH
(1000°C,3A12H ds 2
(olH 2% : 2k 10~15%
SF M2
pra i | 3| E
2y fEE (:.;g ; (gfj)) 28 54
EETE
sed | (KS LS54 10 10
45 [ oA SAEN
(KS F 3200) 187 198
ERSEECTvAY
21 PFEE 45 WY (KS ng(gg) 028 0148
PFHEL= gFn|: AgjAo IEZH ‘l‘7] B3 aze *eﬂﬂl
A =3 _Q.— - = 6&4 S
QuAlel GaEA, WA % 7T MM]E E8l3te] 7 = HAIR 4 1 PFREL 187N 7H/H PFEE“ 198N
N T=a =2 pul — s —
He 2R 7R F HEFHE Hug AR A 0@ zAMEO] UARE A Aok SRAEI= 2oz 2AlE
—_— -~ =1 OO o O ~ A— —-
A PFREE 7]20] HEo] 27492 35ty 2o A% )
== off F71dRE _0} fe) < ok (a2 21)
Z2A8& AAste] 3mm oJste] FAE AMESIGAL 7] PRR HglulEo 7% PRYCel A PRECE 2ot gl 7
T — /1= — — M=
T AFET 22 2roi 43S HAsteltt. PFRES] ¢ oo = ilclol e BkalEel o
Be |z 48PS AAsistor B aTolE A ;@ WL AEREA ThY B e
2 obye ANTe] 4] AHEE AT d& AN AT} 71E PFREO] 7S 0285w/ mke FAKE
= = = Coos ¢onM olom 7fA PFEEQ AL 0148 w/mkz FAFEo] 50%
oo Add5ol 7k g Ao wekErh(CIY3 Rl
T 2. PFB HE M5 @Y
6 54
T 7|E PFEE MM PREE 5
- AI:Si mol ratio =X g4
=4 27147 8ig 2I|4F L HE i 2o
28 = (Emm under) A 4= Z=HE@mm under) ¥
Pk 80~100C 140~160C 1
OOMOH 80C AOOMH 800(: 7._45%':"0” ° J|& PFRE N PFEE
a8 1. 8Z= Mg 21
2.2 PFEE M5 HE
7129 PFRES M PFHEO A%S 7ho] yshid o6
(1000C 3X7D3} B2ld 458718 ® 37} Zo] AAjelg] 2 1oq
T
ok st ﬂ AR LT dHFo] sk Aoz = K o6
AT ol AL BAHR7E dHRFE da A7l Ao e
A, AR ol 159 ol YR AR ZAE oo |
t} o]AL& ALSi mol ratio 27o] & PFRE=9 YHZA s ER M PREE
o] Wz}, 12A4Y 9 AxGAYo| wet A 5ol FdE A Q8 2 UAR X(KE AR 2T
-—_— . N - (=) EJ—
o= yetEch
71& PRRES /i PFRES 2214 4% & 84ws
2.8MPaoj| 4 54AMPazZ 37}=9] *4—‘:0] SRAE|= Ao E % B
AFEIQIEE o] A2 7HA PR HES] 9 A E I Y=
3mm o|at& A|zsto] 229 AU E Y s FIA Y
71 AR AgEh(1El ) 8% Alg $ S AR :

50

JE PFE S WM PFEE

Y 3 =S8 MY Hot



7129 A3 PEBEHS A43E 913 PREE] 4
52 4 B 23t QAR 50% A 2 o] Yt 5B

=

2 oldek 15% Agads & & 3
nebA A7) i PFRER ARA] Yis)
ot PFB 39 48 7Is4d< HE o

AoE ZAEYL,
55 A%d] A4

o},

o [z

8

3. AFA W3S H7)

A RAE ©F AFAS ARk wE A E B
o Wi ofd & 49} Utk ARAAAE 2aeEl] 7|8
BA E 59k o] 2A} Holch AA| BPIA SR 22
oL 605mm, E7]3F 2.7%2 ZAFEQloH, 56 EAEE
A AR TIMPaz 2APE o] Wi g 2ol £A17H 8l

rlr
)
S
_l~|>>Ll
k)
52
g

) Binder | WB | S/a | AD
MEH | kgm) | @) | %) | (%)

20-60-62 | 580 285 | 46 | 1.3 | 165 | 318 | 261 | 692 | 844 | 7.53

3.2 Z3ZE MEH M=

Habds AlEe fRt e FAYE W APAE
500+500+1500mm= A|2kste] 569 A e & WA
A8

=Ry B32E Epe

= NEA HzLd

3.3 A3 PFB 2% M2 AEHA M=
A% PFBEH WS 943t isha @A) Alake o AlgA)

51

(@) ©F NgH  (b) C-STUD X (¢) HEA AXA

(e) O|SHNRZE (f) o=
1%‘ 5. Wst AMEAH AMzLA

o] AgF C—STUD(75#45%0.8mm)E A|Z38t & Yjiof| &2
A975mmE A1kt o3 374A] F7(15,20,25 mm,)
& PFRES AF3d & Z&o v st HaReE
12.5mmE AR A3kt

Z6NEA R L 2H U

PFEE SH| AEH A Z32E ZE
15mm
20mm CHARY 60 MPa
25mm

3.4 LUSIAIE MA| L A|l&H 3
WSS KS F 2257-1L(AZ8A2] Wata gup-dute
%L*}ﬂ)iﬂ BEEA-7MELETAE o] 43lo] 3

o] A% F 2wyl 116T 2 i,

= A jj-EOHOkH ]
= A0 ZAEQIT 34|
s WQW a *lfﬂXﬂ ﬂ%’— *J% ZARE A gl
AUHE= AL HolQlA] ¢kl i

glo] FEE FASHAT

1200

=—lIsos=Zd
—15mm




2008 FAGSUEHY ==H(H8 2%, T HI5H)

F 7. SN2 WetAd 21t

ITEREFEIN
AEA EREEYS FH22E
(min) (MAX)
15 mm 69.8 118
20 mm 56.7 1038
25 mm 59.4 25

4.2 MMIMEA

S4 mpghol| SlojAl= 7129 $A5 Y A9 22 E Bt
o] YA (10mm) + PFEE(30mm) AlE &, AHE
A Z(B0mm ) + 3 AJZ(Omm,1) + CRCEE A]E(6mm)
+ B Al (XA mRgh) & AAIRE (-7 2

L— THK 10mm Lhetmam

| THK 30mm LH2H=C (ER4R18)

|— W S0mm C-STUD@450

— THK $mm &2 1PLY

— THK émm CRC 2 1PLY(2 & EHOIZY F2 4 §)
L xyor

|J
o
E|>

7. &4 PFB SH HAAAE

20

103

4135 50

—THK 20rrmn B2 2] Gl

LW s0rnm C-STUD@450

— THK 15mm HRIZE(Z 2N 5)

—THK 9mm 2 TRLY

—THK émim CRC £ TRLY(Z4 EIXOIZE FQ XE)
— Ao

g 8. A PRB SY MAMAE

AHE(G0mm) + PFRE(15mm) + 3t

(Omm) + CRCEEAF6mm) + et Alg(A4 uzho] <=
A B A3l 7K Steh(IE8 B wheby @4 1
71—5 4_5_,1]1; ia:m}x] J..tH /\]1/\] Qld} /\45_755 :101/\}9].
Ao Aol 7R, @4 FAdR7E ol Aol Sl

He ez ZEAPH ‘Ri“%.

9 74% %—QL iy} 116C
© 10387 25 mme] 7S UCE ZAE ] AR ZES|
FFo A A Yslte] 7]&S WSS AoR2 2A}

=~

>
1>
g -
=y
o:J

A48} PFBEH o= AAwA sld &
1 ZAKe] 943t AloR Al
35 A4 PEBRMO) 4= Aot AT W 444 4

EE 5% % A3l gt A5 AKHeR 3 4

1 494 ¢, PRYE ohgro] o3t 14w Faee] Ay
o] Tt AT, EaEsE SFEUEHIEE, 20075
2. 49A ¢, WA= BAYE Yolu® B4AT, maeEs

3] shedrr3]=14, 2006.1
3. 404, TN EATES Yy, EaE A 4147
2%, 2002. 3

4. NISTIR 5934, Fire Performance of High—Strength
Concrete : A Report of the State—of—the—Art, NIST,
Dec., 1996

5. 1. s, Ak, WTTHUN, RAEEE, MEMARNC L 25
SREET L 7 1) — b ORISR, 3y ) — P I
FETEmEE, Vol.28 , No.l, 2006





