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Development of Fillers According to Various Performance Requirements and
Examination of Application to Prepacked Concrete
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Table 1

BB ORIRIAH & RAEEIZ OV T

(Test Items and Standard Values for Each Material)
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BT [ GEd W TR & 1R A4 5! Ty RE2 B B T R AL S PC /' 7 MR fii#&
s N 16~20 N ]
P % =F (s) 20~75 25~ SO(E ) 16~22 JSCE-F521
FRE PR - 14~23
TP =k (s) TEREPER - 6~14 JSCE-F531
B KL PER « 3~5
0.0~1.0 0.0~3.0 - JSCE-F522
TIV—=FT 47 (%) 0.0~03 LLF
0.0%(24 IFFR4) JHS 420
. 5~10
AR % ~ . -
N aE % (%) 0.0~5.0 2~ SRR JSCE-F522
HZIGIAE (0 5003 2> H) - JIS A 1129
BREZLE (%) -0.5~0.5 THS 420
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50y, WEFROMBENIRKEHRESNTWD, £z, #E
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Tn5,

PC 77 v ML, REPEBIC TP IR SHFE TR 3% E S C
WA, WERBIREERE S, BWT Y —F ¢ 7 R
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(Mapping of P Funnel Flow Time)
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I. FEMOEESETEHAER Table 2 {18}
1. avE7hk (Material)
. IZREES ikza oM
2 s .
HFEERMERRICT I/A/ T DRI E 7 P T B
DREM OB ARE L2 RS, 2 2 THEHEETED WRAL T R AL R
OpPC R 3 L— U E 2/
WF9e % 212, BN A NFOMEMOEAIZE EO A &ﬁ.aw%mé7 <18 : 3,340cm?/g
Sl AL kB
U (fﬁ@‘lﬁ%ﬁﬁf% L, Hi’?%ﬁ*ﬁ% L< Liﬂ%‘ﬂ”ﬁﬁ?@iﬁﬂ BB gfg : 3.04g/cm3, TL— 1l 3,750cm?/g
O LV IFEEME T2 L, £ Pr— S1 | Wb, FeHE 2.62g/cm3, F.M : 2.99
2 - " So | LW, REEEE 2.60g/cm®, F.M : 1.67
- S )
7o, BEEEOTI TRE S TS FRM DA ERA | SP | AR AR KA R LR SRR LA
AV RNHIE30~50%RETHD Z Enb, 22 R V | ®EFTA -
TiX ENG 40% R A e
‘ F R A %57 :%%K %{?% é Toble3 WA_R
\_&Ebflo é%k—, rhEP(DEZI/77/ kT (MiXPI'O]DOI'tiOH)
EHAAREZR MBI Z WD Z L &L, B AL ME No. | WIC | s/m EEEE BT R (kg/m?)
j&@ﬂfﬂ/ ]\ ? :/ ]‘\-E)( :/ ]\ (U\?ﬁ, OPC }:2:.//]_\ (%) (%) (%) W OPC BB Sl 82 SP V
T i - 1 40 | 49 2 279 [ 698 | - [983[277] 698 -
T, MEEE~OEHEZ B E Lzt 2 40 | 41 2 322 | 805 822 | 232 | 8.05
A FBFE (L%, BB EFT) o 2 FfE S L, 3 40 | 37 2 344 | 860 742 | 209 | 8.60
] ) 4 40 | 28 2 393 | 983 561 | 158 | 9.83
JIS A 5308 OB 2w & T 2 M EM ZHHT 5 5 10 | 15 2 464 |1160| - [ 301 ] 85 [11.60
SLrrLr. 6 40 | 41 2 317 | - | 793 [ 822 [ 232 | 7.93
) 7 40 | 37 2 339 848 | 742 | 209 | 8.48
2. MEMDOTE 8 | 40 | 28 2 387 968 | 561 | 158 | 9.68
FeIEAL O PREIE ITHIE A O BT, RLEE Sy 9 40 | 15 2 457 1143 | 301 | 85 |11.43| -
) - i 10 | 40 | 37 2 339 848 | 742 | 209 | 8.48 | 3.39
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ZTIEEAZAFOMEM OREEE (LI, Lo
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(Relationship between s/m and Mortar Flow)
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(Relationship between s/m and P Funnel Flow Time)
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EHIZ sm A 37% THY, FHE PR FREIE 21.5
W, 1738 Th-o7=, L2 L, BB D s/m 7 37%DE A 1Al
BB EEL CODBRN R I N0, R T 5
T & TR O BEE I DR A T o Te, T OREE,
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FEMNIENZ NV THDHIZOBMKBENELL, 207 U —
hE i U EARE S D20, BHEOIHIZL Y
FEMICONEND B ET DIHAERHDH, Fo, HHMHEICK
MBET L5 Z LI LV HERFORAZBE L, sy o
DAEIR T 251 & 2 aTREER & 0, IHERITFTREZR R Y /1
ELTDHMEND D, T TIHIHE A2 KBS 2 BF 21T -
720 W B I3 SR A AR ABR (JIS A 6202, B IEIC X v HIE L7,

INAE B 2RI T D ke LT, 2 2 CIEIEEM(Ex) & IE
TEIRFAN(SRA) DO F 2 Wit U 7=, IR A 1A YE IR0 2 20kg/m?
DAIRFZER L, WHEREANRAR T v a2 — o7 ¥ b
VA REIMH LR DIRIE S A 7T Db D&M LT,
FDIEINOMBHE Table 2 ERILbOEMFEH Lz, BT
Table 3 ™ No.10 & L, Wi 36 K OULHEAR IR o N & 2
NRTG A= L LTz, B — A% Table 4 (2”7, 9L,
BEERSEY ~DOWRA 2 EE L, AL FOfEE%Z BB DA &
L7z,

B8R DRI & IUHE & O BIfR % Figd ([CR7, BEM O
WINBE22<T52 L THHOBEENKE 20, kM
DFNED 20kg/m3 DA T 115 1, 40kg/m® DA T 300 1,
60kg/m’ DIET 500 p DIFIREZ R Lz, FAUTEN 3
A% OGN E < 72 DD R S, IR O &
23 20kg/m® DA T 420 1, 40kg/m? DA T 340 1, 60kg/m?
DG T 160 n OURME R & 705 2 L PR ST,

—JC, WM OWINEN %L /e &, BERFIRICLY
[EAESRE DMK T NE 2 5N 5720, [EMRE O E1T - 12,
JEA R O B S R 4 Figs 1O T, EEM OME N
40kg/m® LU T AVEEMETRE I RIE T HEIXIT & A S i
ENTpino T2y, 60kgim’ & 72D L JEMEIREE O T 23R
niz,

PHFEEA/N S WIE EOCEINOREAY 27 KT 5 2
EDD, HREZRIR Y WA R AR LB G EE LV, &6
W, e B ORI Z B A L L, IR o OF A 2 st L=,
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Table 4 B — A
(Mix Proportion)
No. | A2 b | [EEM (kg/m3) | WUHFEHEG (kg/m3)
1 0 -
2 20
3 40 -
4 BB 40 6
5 40 12
6 60 -
600
- —e— sk Okg/m?
200 \ ---e--- f#5R#f20kg/m?
PR —o— [E5R# 40kg/m?
< 200 b, ---o--- [E5R#160kg/m?
oo BN -
o
=
= -200
-400
-600
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s (8)

Fig.4 JEZEM O & & I & 0 Btk
(Relationship between the Amount of Expansion Material
and Shrinkage)
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(Compressive Strength)
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Fig.6  IUFRIEGA & U o B 1R
(Relationship between the Amount of Shrinkage Reducing
Agent and Shrinkage)

Table 5 FEEHM OFLA

WG L UELA L, Table 3 @ No.10 loxf L CIg#EM % W/IC

(Mix Proportion)
s/m | 225 BN (kg/m?)
@) | %)| %) [ W BB [Ex|sSl[S2] SP | V |SRA
40 37 2 339 | 808 | 40 [ 742209 | 8.48 | 6.78 6

40kgm* IR L7z b D & Lz, #BRFER % Figo (R 7, IX
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MEARTRA 2 3032 2 & T 3 2 A & O ULHE 5 A3

Table 6 {H] L 7=l #4 o422
(Overview of Fine Aggregate)

2000 £72Y, FERINIX LT 140 p IR TE 5 2 heh GRS

s o N % SHLETE | MERAE ARE | BRI R | g o
2: ﬁ\ﬁﬁﬁ}g\ é *Lf:o 1/75) L/, Mﬂﬁf&@i%ﬂ@(ﬁ%ﬁﬂgh Féfm *if/ﬁ (g/Cl’I‘l3) (g/Cl’l’l3) (%) (%) *H‘*l#‘
Lo EFER ST, SEOEROFHHNTIL, S1:AERb 2.63 2.59 121 3.50 3.00

e e . . A S2: 1L 2.60 2.56 1.66 1.22 1.62

SEAR IR O RN B PN -

ISLAEAR AT D H AN B 1 6kg/mP 23T L TV D & & % o T e 353 = 300 370
55, B S1: ey 2.74 2.70 1.36 1.40 2.93

PLEX Y, TilROME % FWT, INHEE% 200 1 Slzﬁiﬁ% 2.67 2.64 1.05 4.80 3.01
e s 7 = L s R C S2: b 2.70 2.67 1.34 0.30 2.11
BEETMAD I LB TE D REMOME 28 5E SIS 2.69 2,66 120 555 256
THIEMNTET, Blh % Table 5 IZRT, D S1:fiewb 2.59 2.54 2.02 0.81 2.70

4 WEHOBEDSE E S1:Feth 2.70 2.67 1.04 3.09 2.73

A E O FEEM OBLE R TIE, mhoLa Table 7 Hratiid &

T N TRETEIREMEZHBL WD Z & (Mix Proportion)
i - =0 - 2 8 W/C | s/m | ZE508 HA B (kg/m®)
%y Elzgﬁfﬂf;%lhfgé\_k%ﬁ%muj:?zgﬁ Fﬂ?ﬂﬂ (%) (%) (%) W BB Ex S1 %) Sp v SRA
o, ZITIE, EEFHO 5 PETOT T2 Fh A | 40 | 37 2 339 ] 808 | 40 | 742209 | 848 | 678 | 6
DANEM 2 H D Fed, REBREE Y (2 X0 PRIk & EeRR B | 40 | 37 2 339 | 808 | 40 1994 - | 848 | 6.78 | 6
’ B c | 40 | 37 2 339 | 808 | 40 [487 487|848 | 6.78 | 6
U7, EH L7 s OBEE % Table 6 12, AL D | 40 | 37 2 339 | 808 | 40 [939] - [ 848678 | 6
&% Table 7 12753, e & U CRTR O3B G E | 40 | 37 2 339 | 808 | 40 [ 979 848 | 6.78 | 6
AL TWEH A OFESR S RT, 450 35
SRSl R OELZILTO—

:E‘/I/&/I/7 = ‘_‘ t P /ﬁ*{ﬁrﬁ%ﬁﬁﬁ@ttﬁ% F1g7 Lﬂ??‘o E 400 .P;ﬁ#iﬁ?ﬁﬁﬁ 30 _
WTHOEEL T ) —F 4 V7 HRIT 0% TH -T2y, KL £ 350 5 2
VMR EINTZ, BEIUDDEAX LT —RKREL, P & 300 2o§
Wb TR 2 BRI LT A 525 1 250 15 8
N5, ~HT, A CHBLOE CRUOBRPHRE, ¥ 3200 10 g
PEARBIK LT D L B2 s, BH LD MMM L T 150 5
TEY, FMRBROMEREND G, i@ N D7 & 2 100 0

A B C D E

WENTWb, = TA, CBIOE Tl aHHLTW
DI ORIy NS <, Z ORI EZ EITE D
MHERmMELIEbDEEZ OGNS, LEXY, EHT M
M ORI BIZIE CCETFORMMEOENRH D H D EE %
bd, LL, WINLOMEMZHEH L-&HETH P}
TR B O#PAN TH Y, JIS B Z e 508
MTHNTA A ZELET 2 2 &< #HTE DN T
BN,

5. REMOKRKEHEICHITI-1EET

FEM ORGEIZONTIE, D ETHIVUTBHIZ TN R
FHTHVIRYE, TOFEFMLTLHI RN TH DN,
AN 2 BTk, 2SS e onRifl Tl 3
Bl REOI XY TRIETILERSD, 22T
1, ZOXH5 KO I XY THLHEEEETHS Z

Fig.7 EAZLT7a—L& Piihif TR o Hig
(Comparison of Mortal Flow and P Funnel Flow Time)
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<L EIA >
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VR 15s)

¥ iR #5s)

[ KEEA | [ excrga ]
¥ i 210s) ¥ i #(1208)
| P | | 2 YR |

VR (90s)

HEi

Fig.8 #uRt )ik
(Mixing Method)

Table 8 B R

L EHERT D201, MURE S 551 O @ ik I %
FEHWT, REMEZRET 572D OBFEITo 72,
BEEOMIZEIC LY, SREHHMATRT+SThs, £
IR RO AP AR+ 5 ThD L ED 7 L
vy atbRRELNZ2NWZ ERSho TS, =2
T, SEC 27 U — F&HEILY, KOo—i (LIE,

L IREAK) ZFITHEA L TREAWE 2T THY IR,

(Test Result)
s FEEA S EIEN
TH )T a—
7
& -
431X 409mm 310%305mm
P U=k RER PAZE 28.5s
TV —F 4 VTR 3.24% 0.00%
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D%, FRY DK (L, 2 IREEAK) AL TH
DIRE D FIEERE Lz, 1 IRBEAKE 2 REEAKD

Table 9 HRETELA
(Mix Proportion)

FE T B TR 2 iR L 72

AL, 65:35 & L No.

Too Wl & LTKkE AT 75 —A b To72, 1

MRE 5% Fig8 [IR7, 3

ARG R A Table 8 (12" T, KE—FERALTIZGHA,
ENL LT —DIREN D, N— R FSELT LTI T
DR FER SN, X612, PIRFRBILPHZEL, 7V —
TAVTHELTNDLIENE, FEEL TS EBZLBND,
—J7, EIRE 1T S Z & TR IIMER ST,
RIFHTHROBEZGAGEAEO 7Ly vatbiREH 5
TENTER, UEXY, BRREHEEZTRTHIET, K

W/C | s/m | 2255 AT B (kg/m?)
%) | %) | % | W [BBJ[Ex[S][SP ] V [SRA
40 [ 37 2 339 [ 808 [ 40 [946 ] 848 [ 6.78 | 6
2 [ 40 [ 32 2 366 | 875 | 40 [818] 9.15 [ 732 | 6
40 | 30 2 376 | 900 | 40 [767] 940 [ 752 | 6
400 70
- i 4 60
g350 -
=300 | 10
| a0 E
: R 250 1%E
7 B =
N S 4 30 ﬁ?
L2000 ¢ 0 1 20 1
i —e— E)LALT0O— &
150 | = o {10
—o— PR} RTHME | maF BOPR+
100 — 0

BRENATRETH D LB R D, £z, — R 2 i~ T,
iz ar 7T b ChimEEM 2 RETRETH
LT WGl

V. LRy y Favy)— b~ADERBE
U EoREM ORGHEREREE X, T8y 7 Kar sy
— N HOFEM OB S ET 21T - 72,

1. REMOBEESBE

INETOMGTIE, Table 2 [Z/RTHED & LS 2 A
FRALTHEHALTCW:E, UL, 7Ly Far s —

M S0 2 B, A ORI 2.5mm BLT, HUkL
X 1.4~2.2 OHIPHICH D H O3
2T, R R L ORI R OIS 5 g & H
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Development of Fillers According to Various Performance Requirements and Examination
of Application to Prepacked Concrete

Satoru Kobayashi and Takeshi Torichigar

Since the introduction of prepacked concrete in Japan, it has been applied to large-scale

unreinforced concrete and installed caissons. In recent years, the number of prepacked

concrete constructions has decreased, but constructions using prepacked concrete are still

being proposed, and so, as a contractor, it i1s necessary to maintain and improve the

construction technology. Therefore, in this study, we examined how to improve the

performance of the injection mortar of prepacked concrete. As a result, we were able to select
the composition of the filler that can be applied as the injection mortar. Furthermore, we

confirmed that the amount of concrete shrinkage could be significantly reduced by taking

measures to prevent concrete shrinkage.





