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Abstract

The ingredients and the mixing method of lightweight concrete (L.C)
are essentially similar to that of the normal weight concrete. However, the
variabilities of the particle density, strength and water absorption of
lightweight aggregate will lead to the inaccuracies of the proportions as well
as the mixing technology of lightwight concrete. It is therefore necessary to
adjust the conventional proportioning method for the mixture design of L.C.
subjected to the properties of particle density, stress distribution of concrete
and the cement content. A suitable mixing and manufacturing technics of L.C.
will be thereby also investigated.

In construction practics the L.C. structure has two catagories of
sturctural and nonsturctural type, their constitution material and construction
mode are different to each other. For L.C. of sturctural usuage the loading
capacity is the major factor to be considered, while the thermal insulation is
the main consideration for the nonstructural L.C.

Moreover, the former aims at the strength developement by the
proportioning design, while the later emphasizes the existens of voids. As to
the manufacture technics this investigation will be focus on the ready mixed
concrete technology in addition to the laboratory mixing procedures.

Based on the results of test, by different approaches and technics, a
suitable proportioning design method and manufacturing technics of L.C. is

proposed.
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% 2-3 CNS & ASTM s R L BEMRL

2 5 | BATHE [ BOEE8 RNE | FE08 KA
PR E (Ke/mY) sz%"’b?ﬁz(kg em?) | FEHE (ke/cm?)
CNS 1840 20 28041 F
3691 1760 20 210
AZ2046 1680 20 175
z 1760 325 381
E 1680 21.1 211
ASTM ’fé? 1600 20.4 176
C330 | ®» 1840 23.2 281
E:E 1760 21.8 211
= 1680 211 176

£ 24 HERBRIRMEAABLET - BRBAEIME

PP B B0 x/mec2 (Ib/in~2X 10~ s>|

MEEE BEE g & HWERKEL

N/mm*2 BiE i E BUZE

(Ib/in”2} 1400ka/m"3 1800ka/m~3 2300kg/m"3

30 (4300) 11 (1.6) 19 (2.8) 28 (4.0

40 (5800) 12 (1.7) 21 (3.0 31 (4.5)

50  (7200) 13 (1.9) 23 (3.3) 34 (49

80 (8700) 14 (2.0) 25  (3.8) 38 (5.2)
20 BERBRLTLRDAFTHAHMMGEAHZBE

(’é\, J<.’115/(71U((R)

RBELENUE TEYHELH AR E &G
xag/m"3 9% W/imK
1400 Necne 0.58
1600 None 0.54
1500 25 0.37
1800 25 0.93
2000 7 116
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Unit weight {[b/ft*1

25 50 75 100 125 150
2.0 T T 7
1.8 120
1.6 — =
1% =
~ AN Wet 100 =
. g 110% maisture} =
£ 3 E
» e Heo 2
% 3 =
3o 3
¥ H 4860 2
#* E a8 ?:,
W 3 \ g
(VmK) 5 os Dry 3
= (1% mauwsture) 4.0
0.4
— 2.0
0.2
o | ! | ! : ' i . .
400 800 1200 1600 2000 2400

Unit weight of concrete {kaim?}

2ee ()

-3 BEYRBRLIEOETRARHAABEGHRIYY
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WET 28 (%)

100
30
80
70
60
50
40
30
20

10
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jd

/ B 16/

L )/
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L Y £
7 7
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uite

.z 4

Ln <
-

0,25 05 1 2
FL (mm)

o
|

-8 FREHFE>FEE (DIN 1045)
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EZE MARAERRETEE

BHRELIOREGR N AFELT @R L AN
oA A AT MEEERGER R EHBETNE
%%ﬁ%&%m~%ﬁﬁa~ﬂ$$%’ﬁﬁ@mo%%%ﬁﬁa
FHBEAEETREI ORGSR FRAEE Al HFRE AAH
HaBEFANTRA 2HEFZ o RREAMAEAREFF RS
RIS RAHEHET > ARHRETAR AR KatEEZTRE
L E ARG ABERTALNEH o

AR E S HyRIT MEFELERLRE 31> &6 4
TARM B R R RBAT T R T

3.1 FEBMEERRLIZEESH

HWATR MM ETREEIRSRHEY > BARFE — L £ RR
bBEEETETHOERICEFARALATH LAMBRHEHEIR
AN A I RARERKRAE T AR LS Z K44
T HEHARET M BEAKEREYB T RREETRARR L &
WA ZRBH ARG AR FLARETRRE L 2GS o 3
R FAZ 4 B 3-2 AT ©

32 HEMERERELZESHRET
HABRANLEERABMEZAERT 4 > AT ETHHER
HEA o AASTM C330 REZX B FHHEEHF A FTHRE AL
1 5-5] B34~ 1/2" 0 BT RBAEES L
ok ZAREAELARE  RAHBEA RS EFTEHELEY
BErzmmd ARl o M MTEF R ETRE > M HHH
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RREIBELE-BE S FRAFTEH LR BAEMNRRBERA
AR ERARNF BT EH RSO AR TR ETRE IR EBRE
Z WG RBERASFFNEAENBXLR > RELSHE LT RE
rxmuH A AR TR ETANEY T LELTHE o AR
WA AL e B 3-30

3.3 BERERLIZHRHEAE
331 ERBHEFEERT
AU A 3 AT AT R X SE AR B B R AT A A R B LA
ShmAtEREF  RERREBOEFTHE R AL AH KRR -
BHEETWEEEEETRRELIHSFTA o
RAALBEAFZEEHEGFTR O HEFLEHEUEBTREL
AU A EERGERLAIRE PR LB
AT EH o RS AGBIRET X o RAFTR B FERLE TR
Tz F ko A RARAAR M B34 T o

332 HEBUHBREERERXL

AAETEHY ERAEFEL EFRELHEG A EAE
ARE L ARERATALZ BT AE AT R 0 &4 AR
KESRBmEZ B EASIEHEL ~ B A EERAH SHH
Z i T HATRB AR o IS RBYEF ELE R A NI
B HHREIMERARAREIRBRE AT LA THERSE
GBERBEIHSGFTR c AERAL=HE 35 A7 °

B ARBETIRIAARDBEFT I EREHHFH - &
HAEAADHFHEBRERGAZRALC TR LEREF AKX A
HHETREIAEIRHETE °
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34 ERRBZBENEEERR

EERTHRHERERAR ZH U T FBRETRII RO BRL
HMELZE  ZREBANLAIRBAETIM RAABREAEL FH &
—# > AEETEROA BN FREHE 0 EFRFREEEL
AARLE s — AT ESEERE AL R —FALAEANBRER
» AH EAEHIEAS > ks BmiE s RHAHH L SR EER
Ko E#HeE EL BgRE

B EHREMEFE ~ SRmAk s ook o~ B e A dE 4 3
HEe&RFHRE EHSREHMNETA FTHBERE 2248
it RRBHEERS  #43BER T MBI BEEERR
R LR 0 ARBH SRR
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XRAE

A

MR EE
WEEBZFH
BAEEBR M

1.8
2.K

y

BHRZEMEARE
1.Dmax =3/4"
2.Dmax =1/2"

3

BIRERDRGE

h 4

BEMARAE
B R 1

HRHEREA

> FER W

4

RARFHAEL
%ﬁ&ﬁ@ﬁ&%

FHREREH AR
RERRBELARR
EHRRH

BT 95T 58 8 A

A

RIBNBRTEHZ
B KA

B 3-3 XmiasE
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EHE HABEIMF
41 HEMEEGRRMEEN
LK R—&#KRENINZTYPE L4 ¥ KR o
g 315
A L 34Tm? kg
2RAM —HR . EHRBBEHRE—Ho
wE 263
RAKE D 1.2%
ERE
Btk M k41
Bl WE 41
SEBHETH ARMERAZHEYT TR 255 FPRLEF &L
PR-FHERGERAY ) ABEBEEM o LK Y
wR4-20 R4-3R Kk 440 EH FH B o R W B
2 1'~3/4" 2 3/4"~1/2" > 1/2"~3/8" s 3/8"~#4 » WA i 4T
EAXBAT R LAE ©

42 HEEBRNHE

1 EAMMA RAE 2B E o 4o B 4-28 7 o
#EE 1 0~ 6000HZ
#& W 0~12mm

2. £ E FORNEY 2 8 2. 200TON & &R %M o wH4-3 /7 ©

3.6 5B XKT —7010— A2 H2000KGE M A % H » B 44
Fff 5T 0

4.8 #ESEN BC 25DS # & ##6 o
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R.<F ! 25¢ X447 mm
&I & 1 13000~15000rpm
KM D 1.2mm

43 FERBMERERELIHEIA
431 FEBHEERRLIRLTARA R

BATFEMMBETRB LI RLR TS AAREE — L& R
BB REMGHGBCEEREARLLTH o B BARLERA HRE
KRB FHAEREEARE BB LE A FRAILMEERA » &
HHH S RBERL c EANH BRI B AT TARRS A
MERAE~ KRELE KL BRE@EHFEN T FM > A RRY
BT LETRHREE > FPTEHESI M c ARFEER T AE
AL RHEEARBARGELSET HAEA IV TRKELERE
EMBBELRE  EKREDERS MR RLIBEE L AL B A
B RAHRRIELFLEH A AXRE FATEIHF L LL R
(1] A REEE 250kg /m®» A& H=0.35 GEZ A KE)o A X #
WEBEE A< 0gm?Z kBB E T FH BATRI E R o 38
HEM MBS TER BN FLS B HE S BT » & X8
& 4-6 AFF
FHEB A A EBETRELRART
Step 1. Al £ FHh BT !

E-BRRABETHBAEZREL | ykg/md
— %5 18 H AR B A B B2 30min BAKE D 0%

Step 2. RZE AFTHBRXE—BEFHESL
Step 3. R Z A RAE | C=200 kg/m3
Step4. RZERXR KB AE | S=150 kg/m*®
Step 5. 22 H ##H A& | ykg/m?®
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Step 6. &3 Al K F

VARIR W =0.35%F B2 3t Al R &

w200X0.35= 70 kg/m?
Step 7. 3 82 B H 30min & A E !

#2775 H 30min BAKE = yX 0%
Step 8.3t A#TH BB LF A F

HrHR B L B AL F =CaS+WH(1+0%)y

Ao SE TR AR AN BREGETE L AT RE RN

Fg s RHEA TR - RASERNE T E M R — 8
W HH e OE R ERE KR SRR R KK o i
TR AFRARABRE ol Rt ka7 7o A bEY FH
BAAE R KR HNAF R TS T AR o

432 FFEBMEERRLIBESA

VAR B M A MR LA E o 0 B R R AR
o ey XBATAHRER SR EHERESEEN > B EF
CRARRERGOEEHBEER ATRESER o BB FHRA L ER
HE S BERIHEGE ARG FH AT EREM B EH K
RWWHESAT > HHEFMALBT FHMTRAZKE s AT ARF
HUMBEH > REBAREERRDELEZTHEEEATGY OB F
KRIRZRE > BB FEANRTH AT RESEL

433 FEBUEERRIAEBZIMEBERESHHN
ARMEAEMELEAGHRAERLZIE L BRE > RS MEFEHE
HmwBRGF R o HAB LRGN Slem K EES > h Ba
M E AL RAMNRERAZEE LB A LR & AT AT R
B2 LT BB MM FHRERELE A EN A~ &
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FHAARRILBREE LR HARKBERE  BRE LR
BEAH o

HE RS ANMEEE A T IFELEHMERE L 2L
T RHASFARRRBLEHEE > U15cmX15cmX 15cm 444
HERY S -HUAETRMESETAAN R R L AkB i b
J& 71 (LB 84650,5,15,20,30g/m>3F 7 4 ) & 4k B9 % 3000rpm
BHIPHEBTREL T o RENEBETELIRETANRE > wE4-4
B o

BHEHREEAE LR WS- A EERELE
A R £ AR 345 B AR £ VA 3000rpm A F R %%%%H’(U%
5,10, 20,30,60,90 # Yo kB ZARK » BRI FA TR AL RAE
SERBARTRARSFERTEABRR  FALER - HARRE
BEGE S AMERBZIAN o XERMAI bR K480

44 FEHMEHERIHEIE

441 EBUHEREERIEEEEER
AARBKRAMBTREHOE BRALEZIREEEFHFE

EhEAET EMHEEELLS~1T,12~14) —HEEMBY T4

(A FZ10~15) @FHHEMRARARRG o ZHABRRERE

BNl 28T FHALBASFREI RO HARAHER TR

AEERYTEH - HEFTEAB BT EFHIER T R42 £43 &

K44 UNBELARAZTRFFAFTHEREE > SFRAZHA

Bt ARASEHFHEVRAHHARBARES c AT AR SR I F

BREVHE A RRERPERL-9-1~4-9-THF T °

HHMET

1. REBHRE D ve

0 &k BEAEET M BELF AR 30mins RAKE
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1"~3/4" 1 pl* 0l%
3/4"~1/2" 1 p2 w2%
1/2"~3/8" 1 p3* 03%
3/8"~#4"  pd > 04%
3. RAHILE (SSD) .

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

RAAEAF R

(1) &HAE

2 RAAZRETE > alr %

(3) F B M & KB

REFAAKREAE

i R A EC =260, 279, 300, 325, 355, 390, 433, 489 (kg/m?)
REBRAAFIAARE !

RACT kil R ARME R R AEL RERFARE
=W(kg/m?)

SHH & B M AR

BB ATIR AT R B RARVA (D

RER B RS FFFATH R F LY

AT R BB B RER  REDFE (S/IA WA EEFANTH
wERE AT

Dpax:3/4"; S/IA: 40% | Dan:1/2"; S/A: 55%

1"~3/4" . | a% 10 0
3/4"~1/2" 1 | b% 20 10
1/2"~3/8" 1 | c% 30 40
3/8"~#4" . | d% 40 50
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Step 6. 3t A & AT TH A E X 30min RAE
1"~3/4" | LAI=VAX(1-S/A%)X a%X pl* W =LA1X 0l%
3/4"~1/2" I LA2=VAX(1-S/A%)Xb% X p2* Wy,=LA2X 02%
1/2"~3/8" 1 LA3=VAX (1-S/A%)X c%X p3 * W3=LA2X 03 %
3/8"~#4" | LA=VAX(1-S/A%)X d%X p4 * W,=LA4X 04 %
IW30min=W1+W2+W3+W4
Step 7. S+ HE X AHHAE !
Wg=LA X S/A%Xys
Step 8. Rt#H#FRBLEML F
p=C+W+LA1+LA2+LA3+LA4+Ws+ T W30min
N e o i

R
1kRE 315
2B EFEAEREH FHET
¥ O EEFHE  30min BAkE
1"~3/4" . 1.21 5.74
3/4"~1/2" . 133 5.35
1/2"~3/8":  1.37 5.27
3/8"~#4" . 1.41 5.15
3 RKREHIE (S.8.D)=2.64
It ESFZRE

1.3/ B | 210~280 kg f/cm?
23 EH A L 4~8cm
BHEIERLE 1 25%
48 FHEREE 34"
¥ 4150 AE ¢ C =350 kg/cm?®
B3 A AKE D W =195kg/cm?®
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B R MR VA:10m%%§%%+195+29:6688%L)

s AR
1'~3/4" . 668.89X 60%X 10%X 1.21=48.6 kg/cm?
3/4'~1/2" . 668.89X60%X 20% X 1.33=106.8 kg/cm?
1/27"~3/8" : 668.89X 60%X 30%X 1.37=164.9 kg/cm?
3/8"~#4" © 668.89X 60%X 40%X 1.41=226.4 kg/cm?
2% F M 30min R AKE !
1'~3/4" © 48.6 X 5.74%=2.79kg/cm?
3/4"~1/2" : 106.8X 5.35%=5.71 kg/cm®
1/2"~3/8" . 164.9X 5.27%=8.69 kg/cm?
3/8"~#4" . 226.4X 5.15%=11.66 kg/cm3
W30min= 2.79-+5.71+8.69+ 11.66=28.85
ERA AT
668.89X 40% X 2.64=706.3 kg/cm?
HERKE !
195 -+ 28.85=223.85 kg/cm?
I HRERLESE
350+1951+48.6+106.8+164.9+226.4+28.85+706.3
=1826.85kg/cm3

A AMHBRERAEARSZTS CEHZAXELRTRAH >
By R R &A% s R AR AL 0 B HRASTM C 33042 & e 4 #
(e R410EZ o EHZALTBEBH EHEH SHZARER » #H &
T EHERANERERE AN TAREF ARSI w LA S F
HoR K B i R A BT Ak o A A305 48 T H R AR
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FAEIERE NEHERBEIRTERE - TRLET - HHEL
FHEF T AHAI00 45K BRITHH o

A EHASHE AREBTTHATEANE SR E AR IHS
R ST EDETHALRK REETHASEELE > TEH
A B AR o

BERRIGATTRE AR AALE@BRLE D 2~3cm
[31]° Wl4w X HLERBR L ZHE L1002 > RABEARLT EY RE
EREETESANF T o AETRBELIRILE N RETHBK
HEKE HRBELIAEDE ABEHH S BRAKEX KB LT
A REEEE o

A bsman i P m TR RS =18 10cmoX 20ecmE A
A BAE > TR HARRBRERA » 43 168@AMH ©

442 RBEMEFEREHREE

AABHmHRFZHETAAREHARBRETE > AAH
PRMIBEHFTRHM TR EHHTE R RAY EETRRE
#Heooo

By HAEBTEHAEASRAKERABERE RIS
FHREERBIZGHEHSTAHLETRE L > TRERKED
EREAHLSBRBET FHAKRRY  TZHHAHLE > BREL &
HEL o ARBREAHSFA—HH B FHES > 8Hs
HHMERE SARBLIHE EAHEK0,5, 10, 15, 30, 45 24
FRFABREALELI0cmoX 20cm RAL HAREEE > A F R
LBARNVARRBRE A THZAFGFTARTAELF !

] AE
FRPTRE 'L & SO RS P Lok NG AP
wHI0D

U
PR S e mdt bt
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I
PR L SR P . teun SEREEEN

#3048

»;/a\ /\%ﬁ.
b —E Z H Lk _ﬁ;_l_]]_:g»;‘f:};&‘#'- =

Ay .;A—_{—
P Y ST SR S S L SO Y

FEH30%)

¥ /Ez\ /\43’_
+ﬂ%’¥z#é*jijif>%ﬁ#%1¢

% iy ARBESTETREL AT THE K
SR UM s RARBRS RFTHMHERELIRAY
WA ERARBEIHE TR Kk -EHTF LIRS AE
AAFEMAERBE LML T FRETIFTHMA b TR
AT o
kB T A RS H R R A1 30948 B A 10em¢ X 20cm H A
WAL B EUBRBBETRD ST RE o FFRF MM ES,
5. 10, 20, 30, 40, 60, 90 A 3k Ju # > ARAE 4R By oF M1 34 B AL 4R By 4 97 3
EREIZEAAF LAEGEABEEBZMEENHAXRBRAL A
1 B R AR R B 5K 0F M 2 H1 B o

o (5
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& 4-1 RARSGZHoHE

B EHE 98 AcE | UBEEAS TR | BAEE | K &
(g) (%) (%) (%)

3 -

24" F.X.
2" =2.1
15"

1

3/74°

172"

3/8"

# 4

# 8 69.7 7.0 7.0 93.0

+ 16 100.1 10.0 17.0 83.0

* 30 202.7 20.2 37.2 62.8

# 50 213.8 21.3 58.5 41.5

2100 284.8 28.4 86.9 13.1

200 93.2 9.3 96.2 3.8

A 37.9

33t 1002.2
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k42 PEBEFEEPEET EMMELT

BRI | BNEE | BRAKEEEH) itk B2 | R =E i
(g/cm®) | 30 min 24 hrs {g/cm?®) %)

374" 1.67 7.87 %110,84% 2.63 36.5 %
172" 1.64 8.78 %1 12.14% 2.83 37.6 %

0=1.5-1.7
3/8" 1.59 9.21 %] 12.43% 2.83 39.5 % (g/cm®)
# 4 1.83 8.90 %112.47% 2.63 38.0 %
3/4" 1.27 7.15 % 10.97% 2.82 51.5 %
1/2" 1.27 7.34 %1 11.32% 2.62 51.5 %

0=1.2-1.4
3/8" 1.30 7.40 %1 11.35% 2.62 50.4 % (g/cn?)
# 4 1.42 7.46 % | 10.26% 2.62 45.8 %

& 4-3 P8 RERSEEVEYT FHHEET.0g/cnd—1.5g/cnd)

WS | B | 04 W | 24N | EHOULE| FUEE

(end) | KR | BokE®) ®
1" ~3/4 1.02 8.5 16.0 2.63 61.2
3/47~1/2" .36 8.4 14.5 2.63 48.3
1/2"~3/8" .37 7.1 12.2 2.63 47.9
3/8"~ #4 52 8.2 16.0 2.63 42.2
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& 44 KMEEBTHREHET.0 g/cnd A F)
L4 FiS BENEE 30 &4 & 24/ BE FRREHEE | AR®
( g/cm® ) % ok FE (%) g K FE (%) (%)
1* ~3/4" 0.53 11.5 20.2 2.63 79.
374" ~1/2" 0.56 11.5 18.9 2.63 78.
1/2" ~3/8" 0.65 1.1 16.6 2.63 75.
3/8" ~% 4 0.79 8.8 13.1 2.63 70.

%k 4-5 AHHEFEEVETEAHEMT(EAE 1.0 ATF)

ava ZEs B EE | 30min BKER(%| 24hr K
197~ 17 0.77 10.44 15.07
" ~3/4 0.84 7.56 12.10
3/4" ~1/2 0.87 6.26 10.36
/27 ~3/8 0.93 6.24 8.74
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% 4-6 4B AMBTRELRLE (p < 1.0 g/cnd )

| EETHE RS VE L S VEARN N 7 4
| EEMEZEEGE  kg/m’ 385.18}459.04%534.12§614.60j
| EEHnInBAE % 1040 7.56| 628! 624
RADHIninBAKE % 1.23] 123 1.23] 1.23
KREE (C) kg’ 200 200 200 200
RKD (NS)  ke/m’ 150 150 150 150
FEEH Gy kg/m® 385 459 | 534 615
Bz kg

Bak (M) kg/m 70 70 70 70
EHEAR (W) kg/m 36.54 | 30.16| 27.79| 30.88
FRRELEEE(01b) kg/m° | 841.54]909.16|981.79|1065.89

F 4-T 2 EA RSB T REL LT

B K # #H

1 REH M LB YN E =835 kg/nd
2 R B R E R MR K =12

3 Kk V8 Al & = 180 kg/m3

4 koK Ho=0.32

5 X R W & (5S.5.D.) = 70 kg/n3

6 B 8 B M 5nin & Ak ZE 4.5%
7 B® Et B 7z = = 1.180 kg/!
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TRUIBEE 3 {& 3 A 3@ 3 @ 3 1@ 3 &
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F £ 4= X OB & % L
—

No.l No.2 No.3 (kg/m3 )

1 759.0 731.3 794 .4 761.6

3/4" 811.3 870.9 887.9 856.7

1/2" 976.5 971.3 1 1027.1 991.7

3/8” 1048.1 | 1032.2 | 1059.6 1046.6

£ 52 FRASKZHZIHREMECS TN A SIRRER

XE&( g/cn? ) 0 B 15 20 30

SpEHmE,»L(%) ] 11.60] 13.89]15.13] 15.92] 16.03

Bx%A ( kg/cm? ) | 0.066( 0.136 | 0.168 0.173L0.184

1. &% - 3000 rpm
2. ®&HEM . 30 sec
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% 5-3 B MU EARBER

% ® = M (sec) 5 10 20 30 60 90
HHRRBERLE 462 7.52111.54| 15.76 | 21.40 | 23.44
Mo H o (%) : : : : : 3.
Hama ( kgf/cm2 )| 0.077] 0.094 | 0.120| 0.173 | 0.287 | 0.330
7 %A ( kgf/cn? ) 29[ 39! 95| 13.7] 18.6| 20.2
28 & ( kgf/cn2 )| 3.5| 47| 14.1| 15.9| 21.2] 238
Lo oE (%) 38.2] 360! 34.7| 33.6| 33.2| 33.1
R R R X 1.014| 1.026| 1.034| 1.072 | 1.129 1,133
¥ 4 & (kg/l) ° ’ ' ' ' '
# #* 1. %44 : 3000 rpm 2. BB A ;20 gém®
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& 55 SEEHMLEERLTLIRIABRBERRER

B o E (kef/cnd)
KB EEkgmd | 260 | 279 | 300 | 325 | 355 | 390 | 433 | 489
B JE|peledd

200 | 221 | 247 | 281 326 | 356 | 369 | 378
IE & (Doax=3/4"
K p=l214

210 [ 224 | 244 | 265 | 327 | 362 | 380 | 401
& Dmax=1/2"
i JEpasLT

231 | 235 | 260 {293 | 356 | 380 | 392 | 405
% 35 |Dax=3/4"
MR iP5l

225 261 | 276 | 312 | 350 | 399 | 411 | 418
& Dmax=1/2"
K Elp<id

53 T2 91 115 | 129 142 | 162 174
BE & (Drax=3/4" L
E Blp<1o

97 | 110 | 131 156 | 179 | 187 1195 | 212
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& R |p-1o45
i 188 | 235 | 236 | 297 | 315 | 343 | 383 | 409
#7E Doax=3/4"
B R
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_ A
= [wm, 213 1 313
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= an 224 316
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% 57T SHRBRIRFTHMEBRLER

= B & M NBREE ERER HMRELE
(sec) (kg/cm®) (%) (kg/m?)

3 280.3 2.7 1933.1

5 285.3 2.5 1934.3

10 300.5 2.1 1935.5

15 289.9 1.8 1936.9

20 279.2 1.7 1940.7

30 266.6 1.3 1957.9

60 236.9 1.3 1977.6
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£ 58 WHRBLEILRGIELEE R Dmax=3/4"

A KB & (RKg/m?) 400 BRI EERARE | 2.5%
Fﬂ?fﬂ?#ﬁtkg/ma) 195 RAZETRZE | 182
K K Ho(u/C) 0.489 HFE (%) 40%
AT E (om) 4~8 om | FHHE (cu) 7.5 cm

HBERHERNTEREE (Xg/v?)
1n~3/4" 40.0
3/4"~1/2" 107.0
1/27~3/8" 161.0
3/8%~ #4 238.0
KR HE (Kg/w?) 687.0
HEEE L B ALE (Kg/eT) 1831.0
IR LB LE (Kg/nd) 1870.0
B & 44 30minsiR K & (Rg/w?) 43.3

# 59 HRALEILWAGIHER F BB  Dwax=3/4v

WAtk & (xg/m?) | 390 WA R AR | 2.5%
A E AR (Kg/m?) | 215 BHERESE | 1.6
7K }}{ o (w/C) 0.55 #HE (%) 44%
R (on) | 12~ 1500 | FMHE (com) 14 om
BERHERBEE (Ka/n®)
1 ~3/4" 8.0
3/47~1/2" 22.0
/2"~ 3/8" 43.0
3/8"~ #4 164.90
KUY HE (Kg/n?) £87.0
RAtBE® LB E (Kg/u?) 1553.0
PR LB E (Rg/m®) 1585.0

@%%HWminsu&mi(xg/mﬁ}T 23.7

-9~



® 0-10 v EGHRRLEHBIRARBELR

1 0<sHEHEEEAE <1.5g/cnd Dnax=3/4 (& @igs)

i (R) 1 3 7 14 28
4 81 241 273 367 387
E 82 |77 | 243|234 | 318| 302 | 324| 351 | 364 | 366
(kgf/cn’) | 69 219 314 361 346
£ 511 YEpHRR AHBIRBRBALR
Y EHEREEE<] 0g/cnd Dnax=3/4" (¥ mp5)
s (R) 1 3 7 14 28
% 64 127 151 177 179
f; 61|63 | 134|130 | 181| 163 | 145| 168 | 192 |180
(kgf/em’) | 66 128 156 181 169
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BRI~ EAAN TRRIBH FHANERARA, 0 BFH
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4. Mirdess & Young, "Concrete”, Prentice-Hall, Inc., Engelwood
Cliffs, N. J.07632, 1981, PP. 588~ 593°C

5. "THRETEHJETRERIOBERIERT, » 58 %
AEABIRRLALOAA T BHF R EBF > 44
1991,11,PP.1~30.

6. Weigler, H. and Karl, So, "Stablieichtbeton”, Bauverlag GMBH,
Wiesbaden und Berlin, 1972, PP.37~55.

7. CEB / EIP, "Lightweight Aggrwgate Concrete, Longman Inc,
New York, N. Y.(1977).
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Building Research Establishment, Garston, Watford, U. K. (1976)
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10. Holm, T. A., T. W. Bremner & J. B. Newman, "Lightweight
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Concrete”, Lightweight Concrete, ACI (1980)
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