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ABSTRACT

Self-consolidating concrete with high flow-ability and segregation
resistance was a great contribution to construction technology. This
study mainly presents that the effects of admixtures on fresh and
hardened properties of lightweight aggregate concrete. In order to obtain
more appropriate mixture proportions of high flow lightweight
aggregate concrete for application in construction site, the various type
of admixtures composed of different molecular chains, fly ash contents,
and total binder amounts were adopted to evaluate the suitability of self-
consolidating lightweight aggregate concrete (SCLC).

The test results indicate that the fresh properties (e.g. slump flow,
U-box, V-funnel test results) of self-consolidating lightweight aggregate
concrete using the admixture with high molecular weight and long
molecular chains were in accordance with normal weight concrete
through controlling the visible viscosity of various admixtures. Both
hardened properties and homogeneity of elf-consolidating lightweight
aggregate concrete satisfied the basic requirements. In terms of
replacement (10 to 40 % by weight) of cement with fly ash in this study,
at least a 30 % replacement of cement with fly ash by weight and a 1.77
volume ratio of mortar and lightweight aggregate were proposed for
designing high flow lightweight aggregate concrete with better fresh
properties. The flow velocity of high flow lightweight aggregate
concrete was slightly slower than normal weight concrete due to the
high flow lightweight aggregate concrete with lighter unit weight and
more viscosity. Even so, slump flow test results show that the flow-
ability of high flow lightweight aggregate concrete should satisfy
demands for application in construction site. But the slump flow was
over 700 mm, the high flow lightweight aggregate concrete would
probably occur the potential crises of segregation and lightweight
aggregate floating.

Keywords: Lightweight aggregate, Admixture, Self-consolidating
lightweight aggregate concrete (SCLC)
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RGR T ERE SRR D P erA A et 4 Type I kiR o v £
3150 kiR k3420 cm/ge B 1L B A S B F e £ 341 4T o
ki - dm2p kok oo
B g SR IE(ER)TA N Akl 1 E 2,08 4
2 19% 28 Rk WiEttdplics 95% B4 F sy
Hacd 3-2 #757 o
BEPB AP BB EAIET R 2P A A2 120 R ot E
2.88~ mj H#kc 5930 cm?/go28 % Lk A Ec s 1247% 0 4
it BB S 4 33
B L BT FRGF AT AT 2P W F A
BAL > B HP RPN o =7 BA R o (4
% 3-4 #7157 ) Admixture 1( > % & <+ -ES) ~ Admixture 2( > % =+ -
530) ~ Admixture 3( - %@ +-CR)» A% 5 3 #7% A F 4L &
enEp e e WA H # i £ B 5 Admixture 1( 5 % F + -ES) & ok i+
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55 3 B 4 M R chsg ¥ A Admixture 2( & 8 F + -530) 5 R
(B 3FFrd))pc % o5 e Rk % £ chsg 9 A - Admixture 3( 5 48
+-CR) 5 R k2% % tRip & 1T 0 58 A chsg 4 4] o

SRl IR TR T ) T RUREE B % T Rtk 2 B B
% 2.85° SSD vt & 2.63 » SSD ¥ -k & 1.80% -

U O R B S C R A U kSR SRRl R b
kAT H A Ak Bk 40dk 3-5 977 c FERB AR
5 1515 kg/m’ ; 24 ] Pk F 5 47%  FR% A 5 7.94 MPa;
55 B ALEE L 35MPac @ Rl A TR k4o 3-5 7 0 Hm B

#c i 627 o
32 B RS g Y

AP TR 2 dEERRLR S K A 5 350 kgffem® &7 280

keflom® » iR Fe £k 37 4P AL AE g B A E T kB R

«z’s
h}

fi 7‘ %@f'?oitﬁ%%itif’rﬁ zEVZ %&glaﬁgiﬁjabbgé‘#}—’
4ig

FARARFEAR 350 keflom” fie vt AT R 0 Hikmk P h ki
(i s MG Y BRI SRR E R L TR T B R
EF 6 SCCRF2 FURBAT 3 HIND o B8 b TG 7 4o B
A o B 5T Fﬂﬁ.ﬁéﬁiﬁﬁﬁé@;ﬁ§y;x,K;ﬁ S =T

PR S g B F o RS B & A % SCLC pF > 39
B BME R ERE L B RR  ARRTRE L Z BB

S
ﬂn—

HREs 4 kg/m ~ 420 kg/m 2 450 kg/m B S
Pl 5 10% ~20% ~ 30%% 40%w #& > K 3- 40 12 et o 2SR E (7P
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AR IPFIED G R 0 B - IR AR ATEEZ 60 A 4R 1S 2 AT
FoA2FvRegrinz1l e £ $ R 3 RES FicE
ERF LIRS B imdE ]2 2000 kg/m® (DIN ~JIS) 2 #%_-
yp b S AP 0 BB AR B BlAr R 3-6 27 3.7 A0 o
Vet 2 ROBATEM A FE TR 2 Bt AT L e Y X
gz o @R et BRI AR Rt TR ARFIRERE S
£ BRI BERY ;ML T RBRAESIEEETEHAT G
FOFATARAT  ATHCY P ORRME L ALY TR RRIE R
AR AT
3-2-1 fie v 325k
SCLCpev b =2t ZRMBEAMELTLT R L LE2
LR FRFET A2 26
L BRZBERARAN DRI FEET &7~ FHAT
17 e R 3giR o B ATHLeRT > B RE T 2528 24 o
BRI 5570 2 §FLIT - B EY I 2 HiE
FRmE 332 R8T Bk Sind i d o < SR
FAEESE MR A AT
2. A BN P ARATE FRA P P R s A

e

EdD s AEFAEAICREN 30 04 H L Wikl B
Tooa 3V R FIARAEFE A g a g b M a2 A4 o

AW - a3 R ARERE E 0V ARk § W iE
 F R T Fue BE TR € - 4 SCC £ o
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4. B PEIEILRREY RRRIENLARFRT LT FLFH
PRl %k 2 0 ¥ P KA 3R X Bl
Fé%ﬁ/f e Sk AR G E”L’f‘:’g’ﬁ—°

U AF R R S&RS B R F1R h T B ST R IRR AL A R
fode = R E 2 ?ii%éﬁ%?’-ﬁr%ﬁ&kb? S ST RV - RN s s R

NERIETE HT - v ik

3-3 @K A
(1) 315 Fhit &
(2) B RBHRRA
(3) VAR &K H
(4) #AERHRR &
(5) 2% z E#% R
(6) IR
3-4 BRI P HE%k D 2
3-4-1 AP iF
BRG] 2 R e o R R T 5 S s R
B FMEELERFOLSA 4 BELRR0T
(1) %k~ smiefl 2 & FBHE ~ 28 0 0 2 D irdE

IZEI I

(2) j""/] '{"I"E\?'J.‘;;:’ 80%’ Ui 17 j:'%;};l'_ii—js %g ’ T@J » ;JEL“;A: ﬁ-ﬁp\ ’ _F‘_ f’?;}';l'_
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£ 15 Ak
B) H = e MO H)E AR FHELY 2 48

(4) B S £ -4 20% kR g BB ~ e Bp > £ F8E 8 15

PR GED GATEE iR 0 BRI R e 60

3-4-2 gé‘t%% % g’t

- S

AFTE R AR R A RA R R M p LR
KRR AR AR 2 AT A AR TR ke 1@
g A A W AR DY R RS
A4l F A N EE S BERET R MR IREDS R
W Ry A
(1) 7 4e 0 2] i
hF B EETRIE A 350 kgflom® fie bt ATHLM HoEs 0 o

WP G R E R RIA B LRI R Rk L

R HRRE AT e SCCRFZFBRBAT FET P

B {8 - T R E 934‘3’3“?]&:‘3

(2) At * B 8 f A PR R B

AEBRTRE 2 Z AR R E L 400 kg/m’ ~ 420 kg/m’

#1450 kg/m® > @ A RCRE BRI S 10% ~ 20% ~ 30% %

400 80 K30 12 fmpert o HP e h SR R R
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Fook#3 M A fl SCLC pF > 0z g LR R i

2 BABRE o
3-4-3 ;@B IE P B2

AR RS S B R (T AP M ATE T R
B R R T o A2 R IE P drd 3-8 T o FTEFER B E
B~Bink VA B ARBEA S > TN A B
FRlsd  Hgskm P FURB AR ~ 353 B35 0 LA ER ™ !
1B REBILRE%

WP Ry CNS 1176-A3040 i {7 ’€§56E%3.%41r 2-4-1 & #7if o
WRRMHEEIELEISLE  ETEFEREBTR 2R T E
BB R REE S0 cm AR E PR o B ook s Be— pOUREE D Rk 0 UK
BEFFEL 60 240 LERIEBERE CBIRRE > A 47T RE AT
EHEA2 LR

YRR

LIBEFHR R RBRBROERE > - HEF V AR % H g
W R RBHRApE > A BTS2 GE IR 60 A 4R 1S R
Bz o RIEESREIRD A F LA R NELRRARE O BERY
4o
2-4-2 & it o
3. fa 3@

~ 78 :#% d Matsuoka £ Shindo #% ! > iF * ekl & K R

25 mm T ehg kR R D o FER K %&@ﬁﬁ%%ﬁ%ﬁ°
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BH P LERFEI TR 2 2R WHER B EL 22 kKo A
R OERPE B O RRRIER 0 A WL w2 KGR
FAE 60 » 4183 B2 0 FBk ) Fde 2-4-3 & orif o

4.2 F 7 LR
@ e gpRp TCONS 9661 #r4:iR it 7§ 7 sk (B4
2 ) | BT o

5. FUR R Rk
FAE TR GRS AT RIE o ¥ LT ©12%24 om SO A
B THURSE B R o BBk k¥ CNS 1232 A3045 i (7 » #3548
B RPN AR MRS 375142856 2 00 P pEFie
7 IR o R SRR o

6. 23 HF%

PRI PR EL A P T B BR AR

Hied w&LTF 5 T8 H 2 EREA -
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31~ kiR R AP

IR IE P (%) CNS61 KR
= § i # Silicon dioxide (SiO,) - 20.68
% 1* 4% Aluminum oxide (ALO;) - 4.15
% 1“ 48 Ferric oxide (Fe,0;) - 3.52
§ i 47 Calcium oxide (CaO) - 62.85
§ i* 4% Magnesium oxide (MgO) Max. 6.0 3.43
= % i g2 Sulfur trioxide (SO;) Max. 3.0 (C3A>8.0) 2.37
Max. 3.5 (C3A<8.0)
% 1“4 Sodium oxide (Na,O) - -
§ i 49 Potassium oxide (K,O) - -
Wit : :
7 e = 4 CsS - 54
¥ - 4T C,S ; 19
bR Z 4F CA : 5.0
st e 47 C,AF ; 10.7
i F (CaCOs) Min. 70 95.6
i - 3.15
wR(F % &k2) (m/kg) Min. 260 342
rEmAETRE (%) - -
#7 5(F B % 442 ) Min Min. 45 Max. 375 147
B(F B L 442) Min - 256
EREBRWIRZR) (%) Max. 0.80 0.13
kR ERzZF € (D) Max. 12.0 7.3
3xfER A (MPa) Min. 12 22.6
7TxAFERE (MPa) Min. 19 29.5
28 =y R (MPa) Min. 28 39.2
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332 R ALBPEF

2R TE ] S A Rk
%A Mg/m’ ; 2.08 CNS 11272
o B R & 0.045mm <34 18 CNS10896
FHRECREZ) (%) CNS 11273
FokE AP A F <105 99 CNS10896
e O e A >.0.8 0.0 CNS10896
s (%) < 0.8 CNS 1258
R A dn s (%) =175 89 CNS10896
R B HEE %LE
R At (%) =75 95 CNS10896
G KR Hfe 28 =
z°kE (%) <3.0 0.1 CNS10896
L E (%) <6.0 1.9 CNS10896
5t (%) <5.0 0.3 CNS10896
= F L@ (Si0y)+F 1t 4r =>170.0 95.4
(ALO;)+¥ 1 48 (Fey0;) CNS1078

\ l'ﬂ
ZRE
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233 E s BT

(%)

##E (%) At BEA
= % i # Silicon dioxide (SiO,) - 33.56
% i* 47 Aluminum oxide (ALO;) - 13.61
§ {“4# Ferric oxide (Fe,0;) - 0.34
§ i*4F Calcium oxide (CaO) - 41.80
§ i* 4% Magnesium oxide (MgO) - 6.92
= % i* #= Sulfur trioxide (SO;) <4.0 0.69
w2 g (%) - 1.26
# L & (Basicity) - 1.86
£ it 37 £ (Sulfide Sulfur) 2.5 0.71
v & & & (Fineness by Air - 593
Permeability test) (m’/kg)
#325 & 4 (Amount Retained on i, 19
#325 Sieve) (%)
v & (Density) - 2.88
Eldnd 73 (%) 95 104.0
AP #2283 (%) 115 124,
# 42 § 7 £ (Air Content of Mortar) <12.0 2.31
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& 3-4 ~ Feho B A RE S
Admixture 1(4 # & F-ES)
[k & 5 A o% f@ ]
R H

| CH— CH— CH,— CH =
|

0=C C=0 CH,O(CH,CH,0),R
St

1

BRRG AR IR IR Y (B a0

File(F) RS-232C(R) Option(O) Scale(S)

2013 05 20 Admixture-1.csv
2013/5/20 T~ 21 04:46:20

A D ComnpcinyLimikz<l
Maral/Repeat
I~ Repeat 5 sec
AutoScale
I~ Time I’ Left =

Received Data

Command Data

|oMm =l
tart ) [
No.|Time Moisture(26) | Data; ~ |
1| 00:45:35 +00048.00
1| 00:45:40 +00048.00
1| 00:45:45 +00048.00
1| 00:45:50 +00048.05
1| 00:45:55 +00048.05%
1| 00:46:00 +00048.05
1 +00048.05
1 +00048.05%
1 +00048.10
1 +00048.10 Time{min)
1 +00048.10
1 +00048.10 = Remarks:
00:46:35 +00048.10 d
L« | |

BRI AR L (R LR Y E(E &)

File(F) RS-232C(R) Option(O) Scale(s)

New.cswv
T
omnprarmy; Limikecl
Marmal/Repeat
I~ Repeat 5 sec
AutoScale
I~ Time I~ Left =

Received Data

Command Data

|2 =]

No. | Time JMuisture[%]IData:;l

1|00:28:05 +00080.10

1|00:28:10 +00080.710

1|00:28:15 +00080.10

1| 00:28:20 +00080.15

1| 00:2 5  +00080.15

1|00:2 (1] +00080.15

1| 00:28:35 +00080.15

1| 00:28:40 +00080.15

1|00:28:45 +00080.15

1|00:28:50 +00080.15 18
s Time[min])

1|00:28:55 +00080.15

1| 00:28:57 +00080.15 4] Remack
<1 | |
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Admixture 2( 4 #% 7 -530)
[ &4 52 7% % 3]
PR T

. R R R
1+ | \ L ) i 1 CH, |
(‘: CHJI“| |\ C CH? im l\ (‘: 2 l"D
- C=0 c=0 C=0 N
| ‘ \
oM O(CH,CH,0),R  O(CH,CH,0),S0M

F B R Ae AR st e 8 2 (Bl AR )

File(F) RS-232C(R) Option(O)

Scale(s)

" = 2013 05 20 Admixture-Z.cswv
Moisturc 6] 2013/5/20 T 27 03:54:15

ornicimysLmikecl 100

Manual/Repeat
¥ Repeat 5 sec

AutoScale
I~ Time ~ Left =

Receiwved Data

Command Data

QM =
[ |
No.|[Time Moisture[26) | Data; ~ |
1|00:35:50 +00063.25
1| 00:35:55 +00063.25
1| o0:36:00 +00D63.30
1| 00:36:05 +00063.25
1|00:36:10 +0DD63.30
1| 00:36:15 +00063.30
1| 00:36:20 +00063.35
1|00:36:25 +00063.30
1| 00:36:30 +00D63.30 -~
1|00:36:35 +00063.35 .
1| 00:36:40 +00063.35 Thime(min)
1|00:36:40 +DD063.35 =} Bemarks:
£3
L« | =

F B AR AR u (R ) Mk 20 7% & E (Bl e ):

“File(F) RS-232C(R) Option(O) Scale(S)

Py B Moisturere
A D Companmy:Limikecl

Marmal/Repeat

I~ Repeat 5 sec
AutoScale

I~ Time [~ Left =

Received Data

=

[ Start 1 |

No. | Time |Muislure[$6]|Data: -]
00:32:45 +00079.95
00:32:50 +00079.95
00:32:55 +00079.95
00:33:00 +00079.95
00:33:05 +00080.00
00:33:10 +00080.00
00:33:15 +00080.00
00:33:20 +00080.00
00:33:25 +00080.00
00:33:30 +00080.05
00:33:35 +00080.00
00:33:36 +00080.00 4| Bemarks:

<] | [}

Time[min)
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Admixture 3(4 # & -F-CR)
[ %AR %8 % ]
PR T

" I
t+en,—c 4~ cv—c 3=
c-o c-0
om OCH,CH,OR,

BB R LBEERYE E(B R):

File(F) RS-232C(R) Option(O) Scale(S)

2013 05 20 Admixture

ture[26) > 3/5/20 e (
AL CompranyLimikec)
Manual/Repeat
~ Repeat 5 sec

AutoScale
M Time I~ Left ~

Received Data

Command Data

=

=]
| |

|Moisture2g) | Data; = |
+00062.60
+00062.60
+00062.60
+00062.65
00:36:30 +00062.65
1| 00:36:35 +00062.65
1| 00:36:40 +00062.65
1| 00:36:45 +00062.65
1|00:36:50 +00062.70
00:36:55 +00062.65
00:37:00 +00062.65
1| 00:37:05 +00062.65

L<] |

No.

-

-

-

-

Time[min]

Remarks:

F B AR (R R 30 % 8 E (Bl )

32C(R) Opton(O)

A&EEWW Limike<d

Manual/Fepeat

< Repeat [ 5 sec

AutoScale
I~ Time I~ Left =

isture[26)
0

Received Data

Command Data

S =]

No.| Time [Moisture@e) [Data: |
1|00:31:35 +00079.95
1| 00:31:40 +00079.95%
1|00:31:45 +00079.95
1|00:31:50 +00080.00
1| 00:31:55 +00080.00
1|00:32:00 +00080.00
1|00:32:05 +00080.00
1
1
1
1
1

00:32:10 +00080.00
00:32:15 +00080.00
00:32:20 +00080.05
00:32:25 +00080.05
00:32:27 +00080.05 Bemar

Time[min]

|a
|
=
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3-S5 dE TR A MLT

A R L
s 1] p& o y
ik SRR | RicH =E ok 24 /) pF FRRE | BRI
(kg/m’) (kg/m?) (% )—t Bk 5 (%) | (MPa) (MPa)
0
1 1515 843 2.86 4.70 7.94

95 A AR R

& 5L f?‘%‘é{"ﬁl,}b’* ?ﬁfﬁfé‘é{ﬁl}b“ jﬁé%ﬁéu\bb
" 0.0% 0.0 % 100.0 %

3/4" 1.4% 1.4 % 98.6 %

3/8" 41.6% 43.0% 57.0 %
#4 44.3% 87.3% 12.7%
#8 11.7% 99.0 % 1.0 %
pan 1% 100.0% 0.0%

B #ic=06.27
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F 36 AL p LRI ft (H = kgm®)

3
kol | & o ®Ah g e e
fert B |k | R | 2 | & ’(‘;{g; (ke) |epe) J(kg)
(kg)|(kg)|(kg)| "~ |~ s or| (k)
(kg)

SCLC-350-1 | 0.409 |270|135]| 45 | 683 63 544 1180 5.4

SCLC-350-2 | 0.409 [270|135| 45 | 684 63 544 1180 5.4

SCLC-350-3 | 0.409 [270|135| 45 | 684 63 454 {180 5.4

SCLC : 4§ % Hp “ams
350 ;WA
1~3 @ A R E
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2 3-THEFRES e AL et (B kgm’)

%

e |kt | w | 7| g | P [T S kg e A

(ko) (o) k)| ¥ ® | (8 | (@)
YooV | 0486 |200(160| 40 | 733|545 | 190 | 440
a0 | 0486 |200[120| 80 | 727| 540 | 190 | 4.40
Yoo | 0486 |200] 80 [120| 721|536 | 190 | 440
PCoo 20" | 0.486 200/ 40 |160| 715|532 | 190 | 4.40
s%g_zl%o- 0.463 [210|168| 42 | 725| 539 | 190 | 4.62
a0 | 0463 [210]126| 84 | 719| 534 | 190 | 462
YOS a0) | 0463 (210] 84 [126| 712|530 | 190 | 462
SOLo00 063 210) 42 168|706 525 | 190 | 4.62
s | 0433 12250180 45 | 713|530 | 190 | 495
Y Soaa | 0433 (225135 90 [706| 525 | 190 | 495
S0 | 0433 (225 90 |135[699| 520 | 190 | 495
koo | 0433 225 45 180|693 | 515 | 190 | 495

SCLC : 4§ 4 +p “amss

280
400

DR A
D BEHAE

10~40: % (R 2478 E v 6)(%)
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7 3-8~ EBIE P

(CNS 1176-A3040 )

R ESI RAFELE 06044 B
FHRESBILRGRR DB IR T
# 500 mm PF e d pE R o

8 3

V A2 5%

R EI RAFELESH060 44 B
7 VAR eR R LG o

¥ HaTE

FUR 55 R 3P
(CNS 1232 A3045)

# 1+ ®120X240 mm PR > 50 %
REE A3 T 1452856 %
00 = #£H) chpi B 55 B 2k o

17 AR A

] T ®120X240 mm [l 4288 > 358% P
B E L PP T 2B BRIE R
Hixd o
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%5

S R FEREFELIT

ETEHTEE-TCH S F A0 2 Rk As 0 R 2i0%
¥t g adifoied w3 kA SR gt s X RB T
AR FFEFEPEE (L A fen et A s g
BORE  F HtErd BTG SARaka A 0 R gk A
AR ot AR AME R et £ g XN R T Ho T ER R
HEFNEART ZPFLFEH L HRAD Y AT R
PR Lg%k T UE TR HRAL R R R

PR RERG AP A E LA RREEY REYH

IMBEEHRLE BN AF P R P H P 2 o
4-1 %‘T#’—'I“i? E R S
A-1-1 % 4 A 3] G S TR G2 AL T2 B 50
FEfETF L REm R gt d Tk - BF L
%ﬁwg4%¢ﬁw$’é L AT % @&g%ﬁ%gﬁﬁﬁié,
TR R R g 293 p iz ok o F B ¥

At ALt o] BRETTH53 46 ):T{i“ wﬁiéﬁ{ﬁﬁ

™

L3 ERORFFRE R RFTH A E I TR FR
ﬁ@saﬁﬁﬁﬂ’ilklhmqﬁwT“W YRR G A AR
g R de b ART A o A F R R A Ao o Y
SCLCZ B dEHpir? £ & o RIEFF H7 15 o

P g5 T TR A 3 % R 350 kegflem®fie it (dod 3-6) 0 #-0t
MR R 2 T AR AR 27C T8 SCC #H
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EFHAMEE TR B R CBIRAE SV AEL 2 BAR%
ARG FAr A4l AT o BB FIAREAY O W TE Y dug T
A EgeG 93-5%(E RV )G F kG T (e S 4140
P i U B 2 R A R W= 0 ”ch;ii g ind iR P g R
A d o B2 T R R R iR R
Z b € 5 TR e
d % 4-1(a)® # —Jg Mo ZeEFhHp BRSNS
%o H AR a4 3t 250 mm- R R 4 3T 600 mmo 2R R i 5
500 mm P& R b PR K S Ay 0 VAR R RS il B A T~20 F)
AR %Y SE LR AN 300 mm o EAPFRF L 8~17 ) o &
F SRR LEE R 2 PR R B AT EY 2 = 57
n\,ﬂl‘ el iriEglen=z & SCLC fiett > 35% £ P4y 55 R 82 251+
R bR R FHC TR AERELRRL LR
F AR 60 A4 FIF A R kA 0 RS B
MAF B A PR AR B0 eh TR dod 4-1(b)HFT 0 B A K A3 590
~ 620mm » SCLC-350-1 st & /| % 600mm ; V 25382 % % P 5 163
~ 24.6 ) » SCLC-350-1 J2 V Aj388k P + 5% 20 ) » H 4pdcdf 3o & R2
AT g A L E BRI S 325 ~ 330mm 0 35 3t R2
B 20 300mm o 7 e i se A W2 SCLC > 548 60 4 4
PFAHRL D e § 200 BUATE TR B & SCC R - $P1erie
FR A REOL - G P AR SR
Gl BEFREFTERAELO0I T0 A2 FHRF LI AE

3 % %k > e ¥ SCLC # Rt H>dfig 95 1900~

-



2000 kg/m’Grd 4-2 #57)> &2 % SCC - #F < p & k|-

"\
o

(=i
&
1‘&

13T 2 vk hk o 11T ARG G ) 0 AT SCLC Ai%iEshIE p ¢
2 5% A3 11.2~16.1 #) » v SCC 7o 5 chpd [ > 3o i it R2 B
R 720 772 P e pooh o VAR &P > SCLC e
AR AR SR ATEEEE RS 60 24 VAL T
FHRBERF AR E A2 10 1 30 fF > ¥ 50 SCLC & V AlE L3
%P EA R R A ARG amaRy £ {RFLNIULL NR L
(Rff & £ 7~20 f)iL 8 V 4% ) > Fl # SCLC 2 J 4o &l

EHE o BER L FAARE R B 2 B RN o fa RIS
HEABFFGASN 5~20 fHF » LB e§ £ SCCpg » v 3
£ SCC ¢ R2 Mpme#r3 %2 300mm o

SCLC eh g M s 7 e D HRPRE B AR SV ALBL 2 §

ARk F R I3 PR T M g IR R
VEBBAHES S o £ 43 5 SCLCH 3R sk % » d 27 7 40
% W% SCC ¢ 3 ##Timzskin > SCLC /& € 1 4= ¥ Hisfc 52
R e FUEMAFRIFIEE o VERRE MY R e T 2 E
CELBIOES QP o AT L2 BRI IUEREE 0 - &
TR & SCLC #iRA %3 60 24 » 37 g b E I 3]3#5%
Wl o e E R R AT T0 XA R 2 d R R
o KT 0 2R R o RARF R S 5 N e
FHH- FHgFapmtt adrde R ERRT E G
BARFEIPFEE IO (R 42) FHEEILR -

e EETE M LERRY RS BT B
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g B LATHE R T RN FEREEF S L Eg

Admixture 2( ~ % a + -530)% ¥ &% %‘rm/ Se A Al Ry B 60 A 4B1S 0 1

?.3’3;:}?%%1,1?%"]&’EE@E'J%%%.‘T‘\’%‘QJ B VAFTR%E
UEALFHRDE LT BV S B L2 EH o wER

Admixture 02( & % & =+ -530) % i& {7 15 25k o

Eotn

Fli# 5% (7 7 > Admixture 02( & B & + -530) 2 F|fg & >0 T F

*j”ﬂ'b"%‘%—t?'}éﬂj\ﬁ’kié" ]Krsl)é"]\ "%ﬁ_‘?,’é’ﬂ,r‘ﬁ{_

BAATEZEATME T R RBIIH SRE - H Pl R
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ETFHEEORRIFNE T A& RR 7 H A 400
kg/m’ % &4+ B & F.450 kg/m’ B 2 H * £ 5% R ¥ © 428 280kgf/em’
Kk o Bl 44 ZEFTPHFAEFERRIFFEHELSA - d BY
T FIEE R R kIR 1/3) 0 B ABRRR O GlARE
B H S A 4% o gt #b > 1 SCLC-280-400-10 £ SCLC-280-420-
403 fmfiert G b) o A K H AR £ AN G 40 kg/m’ £ 168 kg/m’ o B
FURW B T AR 2 T > SCLC-280-420-40 2 H#l & & 7 /5 i1 4

41% P RF R R B HAIE TR 2 GAMEE F EF 2 %
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Bl RS ER A R By T on 7 RS ol R
Bk % drd 42 975% o w5 A 350 kgf/em®fet ¢ - SCLC-350-1 4
§2H =& 1848 kg/m’ ~ SCLC-350-2 # #2¥ =€ 1855 kg/m’ ~ SCLC-
350-3 # 528 =€ 1863kg/m> o %355 A 280 kgflem® fie it ¢ 5 R R
2 FicH mE R S 4ot 4-5 %07 » SCLC-280-400-10 # 528 =&
1820 kg/m’ ~ § 2 H =€ 1831 kg/m’ ~ SCLC-280-400-30 # 5 ¥ = &

1834kg/m’> ~ SCLC-280-400-40 # 5z ¥ = ¢ 1825 kg/m’ » SCLC-280-

420-10 # #2 ¥ = ¢ 1837 kg/m’ ~ SCLC-280-420-20 # iz ¥ (= ¢ 1841

kg/m® ~ SCLC-280-420-30 # 32 ¥ = ¢ 1839kg/m’ ~ SCLC-280-420-40
% 308 = £ 1843 kg/m’ » SCLC-280-450-10 # 5 ¥ =& 1874 kg/m’ -
SCLC-280-450-20 # sz = ¢ 1878 kg/m’ ~ SCLC-280-450-30 # i ¥
=& 1853kg/m’ ~ SCLC-280-450-40 # iz ¥ =& 1847 kg/m® » 35k &
G ETIRGRL 2 FacHE e AF AT EFRRLE 2L

1840 kg/m’ (ASTM ~ CNS) & /|- 2000 kg/m’ (DIN ~ JIS) 2 3 %_o
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% 4-1 ~ SCLC #7442 o 2 %

(a) SCLS R+ & % 2 pF

+ B R R V A k% A R
R (’;l’i) Bk | E500mm | AEEER | B AR | Ead A
(mm) P (F)) (+7) ) (mm)
SCLC-350-1 | 270 690 5.1 16.1 6.4 340
SCLC-350-2 | 270 650 4.5 11.2 43 335
SCLC-350-3 | 270 700 6.6 13.5 6.6 340
(b) SCLS iR 4 $ & 2 & 15 » 45 5§ 3 3 60 A 48
. BA R R V A5k T
LAY (mm) BoE | 2500mm | AR ER | EABRT | EA3AR
(mm) SR (F)) () () (mm)
SCLC-350-1 | 240 590 7.1 24.6 10.3 325
SCLC-350-2 | 260 620 5.4 16.3 7.1 330
SCLC-350-3 | 240 600 8.6 19.8 11.6 330
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242 -SCLSR@EL 2 7 s BvH - ER%ES
At Bt | 2 F B(%) | 3THEE mE(kgm’) | F i E =€ (kg/m)
SCLC-350-1 34 1904 1848
SCLC-350-2 24 1932 1855
SCLC-350-3 2.5 1941 1863
% 4-3 ~ SCLC R 5 2 {7 41 /& 3% & %
17 3R (%)
fie v B
A i -
SCLC-350-1 98.1 100 101.9
SCLC-350-2 99.7 100 100.5
SCLC-350-3 97.6 100 102.5
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44 EFH MBI EREI AT TRERLE S
(a) BRI FEL AP
BOLR RS
Jo w) # A (mm) B 7% & (mm) Z 500 ?}I?) e Y
SCLC280-400-10 210 380 -
SCLC280-400-20 210 390 -
SCLC280-400-30 220 390 -
SCLC280-400-40 230 520 -
SCLC280-420-10 240 430 -
SCLC280-420-20 240 430 -
SCLC280-420-30 260 600 4.2
SCLC280-420-40 260 640 4.5
SCLC280-450-10 240 510 6.5
SCLC280-450-20 250 590 5.8
SCLC280-450-30 260 680 55
SCLC280-450-40 270 700 5.6
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(b) MuEd FE L2218 FFRFHEO60 44

PR R
e w] ¥ & (mm) g m) | E 500 r(r:fr/n) gl
SCLC280-400-10 170 - -
SCLC280-400-20 170 - ;
SCLC280-400-30 180 - ;
SCLC280-400-40 200 - ]
SCLC280-420-10 220 480 -
SCLC280-420-20 230 510 6.9
SCLC280-420-30 230 600 5.2
SCLC280-420-40 250 610 5.5
SCLC280-450-10 240 520 7.5
SCLC280-450-20 250 590 6.5
SCLC280-450-30 270 650 6.3
SCLC280-450-40 270 630 6.3
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245 EHaabRAI TR EE AR
fe b BE, S F B #3E nE (kgm’) | § 2 H = (kgm)

SCLC280-400-10 4.1 1875 1820
SCLC280-400-20 3.7 1886 1831
SCLC280-400-30 3.1 1878 1834
SCLC280-400-40 3.2 1868 1825
SCLC280-420-10 3.6 1892 1837
SCLC280-420-20 3.3 1889 1841
SCLC280-420-30 2.4 1902 1839
SCLC280-420-40 2.2 1882 1843
SCLC280-450-10 2.8 1931 1874
SCLC280-450-20 3.0 1925 1878
SCLC280-450-30 2.6 1890 1853
SCLC280-450-40 2.1 1879 1847
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46~ R B IERRIATRE KL S

17 5 & (%)

LER I o -
SCLC280-400-10 97.1 100 102.7
SCLC280-400-20 98.3 100 101.5
SCLC280-400-30 99.1 100 101.1
SCLC280-400-40 99.4 100 100.7
SCLC280-420-10 96.3 100 103.2
SCLC280-420-20 97.5 100 102.4
SCLC280-420-30 98.7 100 101.4
SCLC280-420-40 99.3 100 100.8
SCLC280-450-10 98.1 100 102.4
SCLC280-450-20 98.6 100 102.3
SCLC280-450-30 99.3 100 101.0
SCLC280-450-40 99.6 100 100.5
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L M- R 2 ML A M

oy BRECR SRR R bR g g

. HAE HAE
SCLC280-400-10 0.92 1.70
SCLC280-400-20 0.94 1.72
SCLC280-400-30 0.96 1.74
SCLC280-400-40 0.98 1.76
SCLC280-420-10 0.95 1.73
SCLC280-420-20 0.97 1.75
SCLC280-420-30 0.99 1.77
SCLC280-420-40 1.01 1.80
SCLC280-450-10 0.99 1.78
SCLC280-450-20 1.02 1.80
SCLC280-450-30 1.04 1.83
SCLC280-450-40 1.07 1.85
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Z 048~ A+ p LB 2 (SCLC-350)2 HuR 55 &

!
FH 5L [3day(MPa)|7day(MPa)|14day(MPa)[28day(MPa)
39.1 48.7 47.3 53.8
SCLC-350-1{38.7(39.1(46.2|48.2|148.5|49.1 |55.5|55.2
394 49.7 51.6 56.4
37.3 443 45.5 51.4
SCLC-350-2(38.2(37.3(42.7|44.5|46.1 |146.9 | 48.0 | 50.6
36.4 46.4 49.1 52.3
38.9 46.3 48.2 51.5
SCLC-350-3|38.8138.9(45.2145.2146.9 (4741499 | 51.7
39.1 44.2 47.1 53.7

% 4-9 ~ = 4 B inde R 5 4 (SCLC-280-400)4u/R 55 A

#FH M5 [3day(MPa)|7day(MPa)|14day(MPa)|28day(MPa)
31.3 38.2 44.2 45.3
SCLC280-400-10{30.2130.0({39.3139.9|42.8 |43.0]43.8|45.1
284 42.1 41.9 46.2
29.4 38.1 41.4 46.3
SCLC280-400-20{27.628.8(40.7|39.5|41.3 |42.0|45.7|45.5
29.3 39.6 43.2 44.6
26.1 36.7 39.6 43.4
SCLC280-400-30{29.7127.6(34.2135.2140.5]39.9|44.4|43.0
26.9 34.8 39.7 41.2
243 32.1 38.9 43.2
SCLC280-400-40(27.8125.3131.8|31.6|37.6|379|41.1|41.0
23.9 31.0 37.2 38.7
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% 4-10 ~ 4T E H A b

R % 3 (SCLC-280-420) 2. #U 3 &

é%E %%
FHM %S |3day(MPa)|7day(MPa)|14day(MPa)|28day(MPa)
34.7 41.9 47.2 49.8
SCLC280-420-10(35.2134.3139.8141.6|45.7|45.8 44.6 |47.1
33.1 43.1 44.6 46.9
33.9 40.1 43.2 48.4
SCLC280-420-20(31.1|31.3143.1140.9|47.2|43.8(49.1 |47.0
28.9 39.6 41.1 43.6
30.3 39.8 41.7 47.8
SCLC280-420-30(33.130.7|36.2|37.9|43.6 | 42.4 [ 43.9 |45.3
28.8 37.8 42.0 443
29.3 35.1 45.2 41.4
SCLC280-420-40(28.0129.2133.8|35.0|43.5|44.5(49.5|46.0
30.4 36.0 447 47.0

411~ EmFEHBIEH

R 8 3 (SCLC-280-450) 2 LRk 38 &

é%ﬁ %
FHW %5, [3day(MPa)|7day(MPa)|14day(MPa)|28day(MPa)
40.6 46.1 48.8 52.6
SCLC280-450-10{41.8140.3(42.5|44.1|52.7(49.2|55.7|52.6
38.5 437 46.2 49.6
38.9 39.1 52.9 57.4
SCLC280-450-20{36.6|38.8(43.7|41.4(49.9 | 51.3|52.7|56.5
40.9 32.6 51.1 59.5
38.8 39.9 50.7 54.8
SCLC280-450-30{37.4|37.4(44.2143.7| 50.2 | 52.0|56.2 | 55.3
36.1 47.1 55.2 54.9
37.4 39.1 52.1 53.7
SCLC280-450-40{32.9134.9(42.8141.1|50.3 (50.7|55.6 |55.8
34.4 41.3 49.7 58.1
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