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Abstract

In this study, we processed two procedures of application test of filler for special-purpose utility that are new application methods of aerated
concrete and properties test of aerated concrete according to mixing ratio because we investigated the better use of aerated concrete as filler for
fireproof safety and we proposed basic data about standardization of mixing of aerated concrete.

We measured flow and volume change of aerated concrete. And if its volume doesn’t change, we added measuring unit weight and compressive
strength. To test application of aerated concrete as filler for fireproof safety, we filled up aerated concrete to fireproof safety according to
suitable mixing ratio. Then we measured maximum temperature of inner part of fireproof safety in accordance with the standard test of fireproof.

According to the results, aerated concrete as filler for fireproof safety could be possibly used. So when we make aerated concrete, we should

consider using an adding agent as well as a foaming agent.

5545, 444, 7|2 €32 E, WY B2, 7] 8, HFAY
: Special-purpose, Application, Aerated Concrete, Standardization of Mixing, Basic Data, Test of Fireproof

7} 9 =

Keywords

1.2 H7WY X WY

AzeaslEe WY BEdd Y x4 A 2§
4% 3HA2NY JEEIEY F4A15HS FES

NEZIAEL 7| ZAE BL5ed AAE Aspa) o) g A E AFAAT 2A Al e slEzaees
go] T3S WA A2e AT ES XA 7| 4 Ad Se4x FAAAY H44 A T 24
ZEaREE ASTd Yol vithdw PR 39z g Tl SR Adsdg.
g2 Az de 48T Qo £8 AP/ TEIYE Wil @& Z|EEIE] 4 AgelA Wi I
v A AP RFAA, Qopw ua 5o Az TIEF W FAWANZ ARnH, 124 A8
24 $49 & yd Az oo Yoz szagee  J1EA FES AR dAsgR.

49 Ay AYA) Tzes AHANE FYsHe

' A AR g9 35¢ H2Y 93 7224, 2 ] - N
2172 7)ot AL uEG DA, wrea gz 0L AH WL B g2 22 B INEHF

A el thokat EAE WHEE AoE BT H1 9o, # 9 &g FYsiyc 71 xEa]eY E44E FA
2, WA EEadEE 1 FA B FE oy o AN AEH NS & STl 22w A Al

GHA B EZH D AP} G| 97 geb oz T TR IIE BAES FUY AYAE AFsgon,

2z Ee] EATS) ol 3EH AZ QP oL @ o] & WAAPTFEA Fdted AYsted AYPA HF Hu

oA2igel Ut wA Ty F AR4Re] mu2 o) gy ¢ ST A

of 4B FAA2AY EAS I BHAN Faie G4 ASE vlaiund ALEaES WY % A

To B BAYL WA T 9= AR old} ZE H-lol F% 7|2ARE AAEI, =3 ET4E £
oo & ATAAE Wl e A zeades gyg  DAENE VIZE2ARS SEAS AT AT ¥

AEste] | EEAE AZTYY EEAE A zaz D0 WA AR

2 AASTA B mY S| EEaYES A2 e

24 B4E5 FUAZAY BEEAS IS Suldl

1. A &

1.1 A7HE % £

A AEstA g,

ELERIERES R ED
343 A9t A
ol zag 489l

2. 4 3

21 a3
Erde FHARA 7ZEaES 44S RS

45



The Study on Application of Aerated Concrete as a Filling Material for Special Use
- 2004

e, 7| EZAES wignid] . EAAEE AYsdd
o, g EgGe A AZHLNA 7|EZAYE A 24
F2 HLsE= 20kg/moA 420kg/nie] W97 £ 45-:F
22 FEIqdc. =3 FAFAE AF 35%, 0%, 45%,
71X AZE A% JEAY ANuEe 4T 3% 4%, 5%
2 A3 A JEEFEE AEgo £ 479 AgdA
W fFe ¥ i3 7.

H 1L HEAX H F

4% 43 + ¥

<9 Al ol E gk (kg/m) 320, 350, 400, 420

A9 Ev)(%) 35, 40, 45

71ER 34 &%) 3, 4,5

22 MEN=E
D ARE

£ ATl AR AHEE Fu) SAbelA Ak REEE
Y= AVEZ AHg3iglon, H3z4d £ 43
28} 4.

E 2 AlMES ststzy @ 22lH 43

H}3 [ (FAR] SO [AI20:] Fe,0:| CaO | MgO | SO; | Izloss
24 (g3 [2195] 659 | 2.81 [e0.12] 332 | 2.11 | 2.58
e | uEdA bz SAAzZ 27} % (kef/cr)
E (cHilg) Tl zr2]2a ]3¢ [79 [ 289
Y 3,112 314 a7 leAir| 198 | 272 | 389
2) 384 71xA
¥ dFel A 71 FEAE Fu HAMIA A FEA
NEAZA, 2 Eex HEe & 3, 333 AHEL F 49
Ze}.
B 3 S84 JIEN B HE
A4 = pH |3 | WA(C) | v &
434 20~50 7 0.01~0.1 -18 1.2~1.26
H 4 S2Y JIENQ A 8 (B9 %)
¥ ) 993 | NaCl NHl | CaCl | MsCl | FeSO,
36 32 10 1 6 5 10
3) B

WYSE FARAA BEE FS g

23 J|ER3BEQ W
ZlzzaREe g ® 59 2o}

46

¥ 5 ZiZZ32|E2] uiE

c WIC W VIEZAE A2 (im)
(kg/m) | (%) (hg/mi) | AJES o] AE (¢) | 71Z (¢)
35 112 213.587 786.413
320 40 128 229.587 770.413
45 144 245.587 754.413
35 122.5 233611 766.389
350 40 140 251.111 748.889
45 157.5 268.611 731.389
35 140 266.984 733.016
400 40 160 286.984 713.016
45 180 306.984 693.016
35 147 280.333 719.667
420 40 189 301.333 698.667
45 210 322333 677.667

2.4 71 X329 HO

1223 EY Az o] FY 71EFY Aol 7|TE
AEL) HAA EA wj$ 2 9FL v)HA P B A7
M %9 7lExF FYG AL 9o xS FY7)
9 Z1EY RAFAe ztz S22 ol HAS FAe
don, 224 vH 9 HEAS 2As A o M
7t $UHES 2t

Z1EAS] MU o] W 71X 184o] AF AT WS
A7 AEE A3 ® 63 2

H 6 MY JlmE ME

7124 M & W& A 7
3% 9.56 =
4% 1063 =
5% 1192 =
6% 1238 =

7123 FUAAZEE 1A HNulgo] Frlgtel we}
& F7Fke S dEhid e, ol Z1ZA 2] B AMu| gl
Z7Htel wel 7128 27171 9% vjAEAl Se] dA A
vl 7|xp7) $o18k7) HELE Ao

25 AEHYY % &3
D 71XEIES] W R AdA AF
ZIZEAES wige 593 AE V|TZAE Az
HulE o] g3le] AAJslgon, AWES wWgsE T3 F
6027 wigtele AWlE slo|~EZ Azd F /EE T4
sted 1802 ¥ Wbl VX EFEE AT
453 g G843 AFAE 15X15X50m 2719
£3E J7E APL E= g&73E APL FAAE Sm
arne] B =g oj4de Aztsigon, 2447 F<t 7 F
A F DY, 2% 2013Co M L8y AtA] S3geky
Eaic



2) &3
(g2 8}
7\EZ=R]EQ] §4

M3 BEd JZEadES 344
of 247ke] W3R F BF

(B &)t o

@ E2¢
7Z1EEAYES] E2 9 E3 9 Ho|EE o83 KSF
5102 E3ed A A3

@ 9445
7| X3 EY FHLAHFHLE 15X15X55eme] FA] A 9
FFE ZA3 d94Hd T FFE A AT

@ 454=
NEZAYES &7} EE 4843 F KS F 24599 3}
o Ao

©® W= A3

ZNZEAYES SR AFA W= RS ARAE
7tz ZASE QANES AGA ol A, fF-
FHM 25mm ol AA AAAA, 71 F AGA W
LEWARE IS THd2 VMR EEF AT Wl
RELE7FGFA T3k 1010074 el
WL #A2 dANZRE g2 AgA WFLEs v
2oz BE A4 150Te37t He 21¢ A=
sl

344849 9 13

3.1 B #Hjof ME J|FB32E° BN
D $34y

ZIEEZAES Wiy] f ERAR Xl 2 LAY
#2343 ® 79 2ot

¥ 7. 7|ER32EY XY3}

C W/C 71X BME
(kg/m) (%) 3% 4% 5%
35 s ¥ #
320 40 3 3 #
45 # * +
35 E & *
350 40 % X ¥
a5 * ¥ #
35 # ¥ ¥
400 40 F 7 2
45 ¥ ¥ ¥
35 ¥ ¥ 3
420 40 ¥ = =
a5 ¥ ¥ ¥
R B8NS W D BNWA oS

Lagy FHdaM Egadee) $440 A 4F

7ZlxEasEe wigvld & L£AH}E FaAFd A
DA ESG 5 ZANENS W3 el 7y] &
< Vel dAMES 20ke/nie] AS, J1EA HA
& 3%} 5% e BE EAWERNA A walr] Uy
e ez Jepgon, 712 A& 4% BANEY] 45%
o] AfdME A Al RSt 2, 724 3
Mg 4%, BANEY] 35%8 40%] A4 A W 3
257 ot 7|1XEZAYE g4 9 E4E4E AF v A
F AH w3l g E 7Y 59 TALE dEA gE A
22 #odEd

A ER 350kg/ni o] A5, EANEY 35% M 7]
XA Mg 3% 4%, A0%ANME 5%, 45%N M= A% A A
Ho) Wyl BAska g Ao2 vedd. 7|ZEazEe
AR YANEF 320kg/mo] wldle] ohd AUHE
G4E el e, 7124 M &Y 2 Wit we} 7]
TEaeEs] AREsge] DRI} FHeEoe 7|EEA8
E AzA DAMNEFE 350kg/mo2 & Hfole 7)1 LA
o] Mg w3 FUs FAFEs} o] FolAo & Aoz
Bigo,

A MEZG 400kg/m 2 420kg/ m 2] Aol ME DA
Eg 400kg/m-EA|NEN] 35%7]FA] A& 3%T ALy
RE EAYA 9 71FA HHENAN J|EEYEY HA
=AM}t 3254 guot

wetM A EgF 400kg/mi o] Ake] W Slel M= JEAY
ANu| &L 7|EEAEY HHHPo] T JFL v|HA @
Ao velgonz A fHAA JEZIYE
o FARYE AATGH GHAWEZFS 400ke/ ni o] Abo]
Hojof g Zloe woidc w3 7|XEFLES] VN EEYY
oF T0%ol A WHldME B4 F A wse] dgulg
o] ¥& 7oz Malr

2) 2%
Wgule] B T2 ES F2 9 AYAA: B8 7
a¥ 15 2

H 8 EZF AHZ3Hmm)

C wIC 712 A&
(hg/mi) | (%) 3% 4% 5%
35 156 183 170
320 40 209 212 196
45 227 224 194
35 193 203 160
350 40 205 196 199
45 233 224 217
35 186 194 196
400 40 222 224 222
45 237 254 244
35 200 187 192
420 40 209 231 220
45 254 254 232

47



The Study on Apphication of Aerated Concrete as g Filling Material for Special Use

- 2004

NNEEAESL ZF24E AW EZe] F3te] et
g FolAE 4 dehig e, SA1Eu S W st o
En7} Fobdd met Frlste Rez
E Ho|AE

& Z29e EAW
Yehdt). ol 7|EZ3E A AH F Adl
9] o] F7tsldl7] WEog dugdd)

w3 71EZFEY 7)ZA HAMu|ge wE E2S:
3% ®lste 4%2] A oA FUEkE S Jehode
U, 5% AN E T2} Basiedch ol ZEA 34
ul & 5% 75 e} 22 vlsld 71X 277} vf§ olA
A SHol NERe Ao Frlgrozy LAt AL
2 HaxEc

wely, 7| EEFLEY AFAE
Mul$2 4%2 3lE Aol HAY AL
A4S FIHAFIR =8 EAWENE
2] $Rof feg Aoz Pade.

300

TRt A EAY 2
2 Bus, AWEe)
Fole Aol AEA

»
g

(8]
8

HRE ()
2

40
320 350 400 420

O 1. 72|ZEB 32| EQ| Z2F (WEHIY)

3) 4845
Wjnle] M J|XE32EQ LT YA
# 99 a9 29 e

¥ 9 7|Z232EQ B X I (/M)
C w/C NEH FHA§
(kg/ni) (%) 3% 4% 5%
35 - 0.25 -
320 40 - 0.35
45 - -
35 0.24 0.28 -
350 4) - - 0.29
45 - 0.28 -
35 - 0.31 042
400 40 0.34 0.36 .38
45 0.38 0.43 0.42
35 0.27 0.21 (.37
420 40 0.32 0.37 .39
45 0.41 0.42 0.43

A

=

NEEaES) e £HFFES DA AES B
U7} Z7hgl we} ol GAe Jehinos,
AE sol~Ee] ol Zrbghl njel wAsE WA
2 Bggd

£ 2 AFN ARG LEANES BLAFFS

fo >

ol *
d A

48

2E M % 0450ni o]} *747‘4—.3: vetlids.
g, & dFelA ﬂll}ﬂ NEEAYES AFHEEAN &4
Ao A58 AFE AAs: 14~ Wi s %

04
20.35
=
S o3
o
%0.25
T
W 02
L
3OS |
01
0.05

a3 2 J|Z232|E9| SIS (HEIY)

4) 4F%x=
vidtulel] & V| EEZILES FAE APAAE E 10
3 1¥ 33 g

10 &rEZE AlHZL (kef/er)

c w/IC NNEN A&
(kg/ni) (%) 3% 4% 5%
' 35 - 0.87 -
320 40 - 2.01
45 - -
35 1.26 2.66 -
350 40 - - 2.93
45 - 4.19 -
35 - 1.60 2.38
400 40 457 4.71 493
45 5.61 7.97 6.43
35 229 2.10 1.87
420 40 2.98 5.76 2.66
45 7.64 1087 6.77
71XEZAES ¢EAEE dSANEF] F7lg o] we}

FolAle e e e, EAWEN s} Fold wet
FAsA e ol 7ITE32E YR JEFH o)y ;S
B[Alel don, & ATFANE 7|2ZaEY 7| E£FE oS
AHeA o ste *lvﬂE dgolAEe AHS AT FS FYI
Heng FU GAANEZNN FAWEN T} S @
2 71 EFe] Fadte VA Aoz Add

7124 FHXulge @ J|EZAES YEU=E A
Mg 4%9) A7 MR 98 ALE depden], G-
Eg 400kg/mo) A2 WA FEREE & Fog ALl
v ALE FASULe, DAAVEF 420kg/m-EA A ED|
45%N A2 &=L o llkgf/amzA M A EAHY
o meby Z1ZEZ3E9 FES FuY] HHAME 2HA
MEGo] HA 400kg/mo]Ate] SHojob & Aoz AR,
7NEZaEY 4HAEL AWNE Ho|AES F sEFP



of vl DAY AAVE A Aoz wddn
ol el Ag FH3te & o, 71EA HAHuEL 4%,
DA EGe 0kg/m ] 347} 7H S4shg

12

YBYE (kot/crd)
N » (-3 @ =3

o

a8 3. 7|22 32| EL ¢&dx

32 B+85 SMMEAN JIZEBI2EY MM

E$4T FANEAN ZEEaEY HLAME HES]
Hetd 71X EFYES FAUL ANPAE Azl WY
£ AA sk

NEZFE g2 AW EF 220kg/m-7) LA A
& 4%2 2Astg o, d3 FAE FHoE A A,
A7k B, 744 C £& &8k

WA PE KS F 257-1(AF7E2¥A JaAguy
-ISO 834)oll F3te] AAzgon, AYA Hre Hu2x
A& veloz YNSE BAdsdd 2 A 8 U
A Al WRe 2RSS 7 49 2.

ZNZA S o] 43l A JEXZAYEZ FA3A Al
g A Al o 45EBdA WE 2= H4 7| EAQ 150C
§ Aslsldel w3 sldA L 608 AFA HE YFeE
T I87CEA 7|EXE & Foz A3l Aoz Jehygr
wpebd, 7| ZAPGE o] &3t AFE | EEINEE E44
= FHRAZANY 475 e] iy FE Aoz wAghEw,
ol § ¥tslr] HaME FAAY H3EE FHA717] 1%
ZA 7} 7FFEojol & H2g dAddd.

Z1ZA 9 H7M A AR AHgste Az} JjEEIYER F
g A PAE 7FdAE 558 ol HdlME W3 EE utEs)
Aou, 7HAAZE 60FelMe A HFLEE 154C2A o
B2 S v A3ske Aoz HAHAG 28y, 724
ThE AHEE Aol vlste] WHgxo] AlpEke] FastE A
22 Jehth #7b AR 7|EEAESY WIS ST
¥ E9E 2H8: Aoz vebdd. getd ZEAY #ds)
A AL o448 JEZAEE E44E FAARA HE3
71 f e HoA A9 Al &S dA 23T et 9
L oz dudo

25 (v)

2z (T)

E44% NN vjEgadre] $44q Aek dF

0 & 10 15 20 26 30 35 40 45 50 &5 60
FHAIZ ()
(Fh Z1ZHoE AE
_._,.,4,-—-0———*"
B
e
ol
by | A

10 15 20 25 30 35 40 45 50 55 60
THEAIRE (B)
(Lh 21ZX ¢ I A AL
TOTEGEE
o as PRI S S
-0 B o ‘,—‘*
i R -
W7 ’/
/
/
/
¥
- &/m/a)
0 5 10 15 20 25 30 35 40 45 50 55 60
IR ()
(CH 71ZH o I B AL
e RYRE .
- R
i —t el O
——- HE gy
R HR A
e HUAHEH | A
¥
/s
4
y

0 5 10 15 20 25 30 35 4 45 S0 55 60
THAAIRE (B)

@eh 71ZM % M7 C A8

49



The Study on Application of Aerated Concrete as a Filling Material tor Special Use

- 2004
1000
P
e
900 _——‘.’_*__‘- i
800 e
700
—~ 600
£
u 5
L /
i/
ol / R
w] J N e
0

6 S5 10 15 20 25 30 35 40 45 65 55 60
ZHINZ ()

(Op 21=7, o4 B % I C AL
38 4 J(2Z32|E X MBS HShy

Az} Bh BE A4 Ay ETadES 3
A AYA AP AIAY A12E TIAE A2 e,
$45 FAAZAY B840l S ¥ AT Yehin,
A M C2 A8 NERIUEE 34 A
AE 7HGAZ 552N WA EE AHRE Aoz e,
A CE Agae) ARy )TEaYEE E4EE 3
AZA B4 ¢ € Ro2 BIA,

AZAS A7 B, A7H CF sl AR S| LEa
JEZ AQAN FHY A9 WANEE VR Aoz
vehgeh o9 LE4S P4 M BUS A4% A
S #4822 Yehh, AobA BY Lol Aa WaFE
o $¢sE 23S vdepie Aoz FILo,

Hehd, 5445 FUALAH VN ESIES AZ2Y FS
e MRES Feols] S5k WA A% F7HA BY ALg
o 928 Aoz Wudg.

4. 34 &

E44E FAAEA 7xEIYEY 4L AR
Aste], wigulo] BE J|ETEF|E BN UYL A
A% A3 gg3 e AEE do

D 7| EZ3ES vigulel] wE $HHNE F2Y A3}, 7)
2ZaEY AHYE M7y HHME 72ELE
T0%el i, FHAINEG 400ke/nio) o] Hojok F A2
gigo

2) 71EEFNE E2¢ AYFAI 7IXEIZLEY AITA
AT 7| ZA S AN EE %2 e Aol F&
22 JdEn AWNES AHLFE FUHAI T FANE
E Fole Aol AFAY HEo f¥ Aoz ddd

Z o mlo

3 JEEIAES YA HERE DANUES 9 BAYA
ul7h 2Rl met FolA: A4S dEhiRen. o
ARE Aol 2Ee) o] Frhgol et AL A4
Aoz Hage

50

QAR EZe 0kg/mo A
3o

) N EAN Y FE 4%, T
e |22 EY 4R} AR ¢

DEELEREER AR EEREACE R FEER
ERe 4R 2L YATFES 2 oz Husng o,
B7HIASH 744 BE ASUL2H WHTFEL BEAE
WAL A2 A,

ol e AN Ef4E FHANZAN V|EEAYEE 3
£o| 715 Aoz PAHH, o] sl NEEAE A
ZA] 71 XA gl A Fr Aol TH ool 3} Ao
2 B

#12@

L abke, BRA7)EAE o] 48 A EZ 3B Al 48H
54,9498 E53 3 A =E, 199% 6

2. MR, AFEIYES] Ao B3 AYAH A7, S ew gt
&9l =F, 1985

3. o5, o FS, TAHE AHT, Bottom AshE o] 4%} 7| EEIYE
o] 4AEEA, KA 7HESEw RS =83, A 73, 23, KC, 1995

4. A5Y, FATo|EE o4 AFER = Fa AP A7,
AFH L Mg =8, 1988

5. Watson, K.L., Eden, N.b. and Farrant, J.R., The Effect of Admixture
on the Relationship between Compressive Strength and Density of
Autoclaved Aerated Concrete made from Slate Powder and Portland
Cement, Silicates Industrials, Vol. 43, 1978, pp. 57~64

6. WHEX, YWEE2> 79— FWAB, XY ba2>7Y—F, No
5717, 1995, pp. 32~36

7. RE, EREE AR EE, RDRAMERLIIE RESRELT
&, 1994, pp. 28~36

8. Isu, N., Teramura S. and Mitsuda T., Mechanical Property Evaluation
during Autoclaved Process of Aerated Concrete using Slag : I
Fracture Toughness and Microstructure, Journal of the American
Ceramic Society, 1994, pp. 2093~2096

9. Edan, N.b., Manthorpe, AR., Autoclaved Aerated Cocrete from Slate
Waste Part 1 : Some Property/Density Relationships, The International
Journal of Lightweight Concrete, Vol. 2, No. 2, 1980, pp. 95~100



