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Teble 2 Table of assignment for each tests

No. A B C D E F G
1 1 @D | 1@ | 160.0) | 100.000 | 1(PC) 1 (2.6) 1(2D)
2 ” ” 2(62.5) 2C 7)) 2(FCB) 2 (7)) 2(42)
3 ” ” 3(65.0) 3(0.04) 3(FCA) 3 (2.6 3(63)
4 1 (2.3 2 (135) 1(62.5) 2(0.00) 2 (FCB) 2 (2.9 3(»n)
5 ” ” 2(65.0) 3(0.04) 3(FCA) 3 (2.6) 1(21)
6 ” ” 3(67.5) | 1(0.00) | 1(PC) 1 (2.9 2 (42)
7 1 (2.5 3 (120 1(65.0) 3(0.04) 3(FCAY 3 (26) 2(42)
8 ” ” 2(67.5) 1 (0.00) 1(PC) 1 (2.9 3(63)
9 ” ” 3(70.0) 2C 7 ) 2 (FCB) 2 (7)) 1(21)
10 2 (2.3 1 {150) 1(60.0) 1C » ) 2C » ) 3 (2.6) 1(7)
11 ” ” 2(62.5) 2C 7 ) 3(FCAY | 1 (2.9) 2(42)
12 ” ” 3(65.0) 3(0.04) 1 (PC) 2 (») 3(63)
13 2 (2.5 2 (135 1(62.5) 2 (0.00) 3(FCA) 1 (7)) 3(63)
14 ” ” 2(65.0) 3(0.04) 1(PC) 2 (#) 1(21)
15 ” ” 3(67.5) 1(0.00) 2 (FCB) 3 (2.6) 2 (42)
16 2 (2.7 3 (1200 1(65.0) 3(0.04) 1(PC) 2 (2.9 2 (42)
17 ” ” 2(67.5) 1(0.00) 2 (FCB) 3 (2.6) 3(63)
18 ” " 3(70.0) 2¢ 7 ) 3(FCA) 1 (2.9) 1(21)
19 3 (2.5 1 (150D 1(60.0) 1C 7 ) 3C # ) 2 (») 1(21)
20 ” ” 2(62.5) 2C 7)) 1 (PC) 3 (2.6 2 (42)
21 ” ” 3(65.0) 3(0.04) 2 (FCB) 1 (2.9 3(63)
22 3 @n 2 (135) 1(62.5) 2 (0.00) 1(PC) 3 (2.6) 3(63)
23 ” ” 2 (65.0) 3(0.04) 2 (FCB) 1 (2.9 1(21)
24 ” ” 3(67.5) 1(0.00) 3(FCA) 2 (7)) 2 (42)
25 3 @29 3 (120 1(65.0) 3(0.04) 2(FCB) 1 (») 2(42)
26 ” ” 2(67.5) 1 (0.00) 3(FCA) 2 (n) 3(63)
27 ” ” 3(70.0) 2C 7 ) 1(PC) 3 (2.6 12D

PC : Portland Cement FCB : Blast-furnace Cement (B)
FCA : Blast-furnace Cement (A)
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Table 3 Results of strength tests for cement

3 & E i & B
(kg/cm?) (kg/cm?)

£ X v F D E H 7 u—fE
g 7 G 95 [ ‘ g 28
, o . 55.0 | 90.6 | 263 | 377
RN b Ty REAYE gy 69.8) | (| (a10) | 200
. . 379 | 67.4 | 18 | 365
B e A v P BE | gy ero)| am | @ | 97
e . : 46.2 | 69.3 | 208 | 364 _
e Ay b AR 15| o8| (195 | (418
) o . 49.4 | 63.0 | 214 | 382
7IA4TYVaw AV g0y (75.5) | (198) | (380) | 220
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Table 4 Results of aggregate tests
|k ® | mokE | HE®
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Fig.3 Size accumulation curve of aggregates
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HiEE (1) TONfcb) DG RICKB2EMBLEPEA (15cmXx30cm) 4 KIERT 2 EA 15y F
ELTENENGEL, FHORKK->THROBEEETR >, TTHMEMERD BT 20 Lick
2V PEANERD 220, DOTHEMEZANTER A O SH BBICEFRB L/AkH 20, AE
FEAKEANTRD BEETE -1,

BOEBRZETHROI Y7 ) —b2EBIK JIAL6DHEICL SO B ARERZRE L. T O
REEP SEREL U R ELKEBAHECI > TRDBEDTH S, KL OFEC XL ZREEEMN
WE2demg X22emT & 5 7w AT o U wHD E$21, 42, 63 HEFARED L HEOEEE MR
ZONABLICCOBRBRTOREADAMERELLINITIE S, Z2DrdITiE, HERKEIR: -
WERZOWINEOLZ LS £2.562100, MEAROXESHEDMEEIL, 21, 42, 63D FhEh2.56
&L, 54, 108, 161[AIE5 5, E1HBEEO AP OA S EE XHOER2.5kg, D% x#HE%10cm
DEIPOETI®EEL T2, 42, BEIOZNENICH LT, 525, 1050, 1575kg.cm OHEE M8
5N, JEABONOEKM,»SIZENEH, 1350, 2700, 4025kg.cm OHBEEMKD bhC OW
BORRICHT IHEROR AL - TAB L, 2.57, 2.57, 2.56- 3B ONBEROL EEML T
NWBECAHRD, HERAL DEDEMD2. 5615 D54, 108, 161HAAHEAREDO LoEHEME LT
AL, BEQULDEDETIE -2 LEAA Pr— b2y FTROLEREAE L, HBiEkoa v
7YV~ FEHD IEMDRCISIHOEBEL EZTREOEMREBRERBRAHRK 4 KEERL 72, BREE
i3, BRBICIBICAT T vy ) — b2 DOHEREERIET UHED, 24BE%ICE » v €V I ET
M, & HIC2AR 7 > TRBE L DRI 20°£3°C ORPICEBL THREZRTE 7, O 2
ARiFF AP E—ZERE 1BRTKPED ED B LUERICHKE L,

ERERERRIL, AERERIOFEHARRET, 00 U0RBRETHRL, OB FEHERIAET
X AL FHEE 0. 025mm/sec TITIL » 720
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Table 5 Data of measurement and calculation

H 2
No Unit Volume Void Content Air Content Compressive Strength (kg/cm?)
© |Weight (kg/m® (%) (%) H, H,
1 2120 | 23.1 15.4 82 453 6.3 423
2 | 2191 ! 20.2 12.2 51.0 45.1 60.6 58.9
3 | 2302 16.4 7.6 138.2  138.8 130.3  138.7
4 2211 19.4 11.9 60. 6 77.8 76.4 17.1
5 | 2191 20.1 } 12.6 63. 6 75.9 73.6 61.1
6 2231 19.0 [ 10.8 59.3 80.1 62.1 59, 3
7 \ 2181 20.3 \ 12.3 64.6 74.5 61.8 77.4
8 2211 19.1 i 12.2 62.3 50.7 58.5 45.3
9 \ 2110 | 22.9 15.9 45.4 35.7 25.5 23.8
10 2150 , 21.9 14.0 84.9 86.6 77.5 76.2
1| 2221 w 19.3 11.1 102.5  105.0 100.5 78.3
2 2262 l 18.2 9.3 130.2  128.6 1245  106.8
13 2201 22.0 12.4 82.1 86.1 90. 2 81.9
14 2170 21.0 13.5 63.4 68.1 61.1 57.6
15 2211 19.7 11.5 99.0  102.3 88.0 87.5
16 2170 20.5 13.9 71.5 74.7 62.6 43.1
17 2201 19.5 12.5 73.9 75.0 56.6 70. 2
18 2110 { 23.0 15.9 37.4  62.3 65.5 316
19 2160 | 21.5 13.7 82.3 80.9 50.8 68. 6
20 2272 | 17.5 9.2 137.5  137.3 110.4  110.5
21 2241 ! 18.9 [ 10.0 124.6  112.2 107.0  117.9
22 2231 \ 18.8 » 11.3 102.4  102.7 8.7  100.7
23 2260 | 21.4 13.7 74,4 62.3 54,1 47.6
24 2201 20. 3 12.0 72.8 82.1 57.8 59. 3
2% 2160 21.1 14.2 52.4 63.8 54. 4 45.3
26 2140 | 21.7 15.0 67.1 63.5 36.1 35.0
27 2181 | 20.7 \ 13.3 5.8  68.1 53.3  36.6
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HUERHERDIBRINE
Table 6 Table of dispersion analysis
for unit volume weight

EE, THE, SKESIUHBBAICET BEH Factor| ss | df | ms |0 (B)
MEICOVTZENE NS EMTICKD, ERTFO% A 1 2 1
BEHBE, THhERE—6, X7, R—8, & B | 12 2z | 6% 190
R . ) 9 4.
oprEliLh, BCEF D, ss: FHR, df: ]C) jg j 19 23
BB, ms i EHELHM, o HEER I ERE E o5 9 31 Lo
5 HTHEE, Y GBRE1IZTHETH S EER r s | 11 s| as
S G 246 2 123%+| 43,2
HMEASRER, ZHE, EKBICOVTRGET AXB |1l 4 8
. . . 2
(LEDER) HEbAEEHREERLBET, Afc 4‘1’ ‘; i
FRFNC ICONTENRENOBEEICEL TR :
BOB5HC EERLTN B, T | s | 2 | |
E—7 LEREOIESNE .
Table 7 Table of dispersion analysis #—-9 IE ﬁﬁg@ﬁaﬁﬁi .
for void content Table 9 Table of dispersion analysis for
° compressive strength
Factor| ss df ms | p (%) Factor o af ms 0 (%)
A 124 2 ng - A 475040 2 237520 5.0
B 8 2 " o5 B 2633538 2 1316769%4 30.3
© 252,2 i s 3‘ X C 261311 2 130656 2.5
D iy ) i ' D 405947 1 405947 4.5
E ) o5 12,4 E 110684 2 55342 0.8
F 96: el R F 698141 1 698141% | 7.9
A)G( 294 s o : G 1602208 2 801104+ 18.2
AX? 256 ) " AXB 234155 4 58530 | 0.9
égi . o | w8 AXC 86588 4 21647
€ ' e 415912 6 69319
T 7093 26 T 6923524 2%
*—8 TRBOHEDIHE H 315900 1 315900%% 3.4
Table 8 Table of dispersion analysis AXH 64225 2 32113 0.2
for air content BXH 3078 2 1539
Factor| ss df ms o (%) CXH 6173 2 3087
— DXH 243 1 243
A 57 2 26 EXH 7567 2 3784
2990 2 | 1495% | 25.5 FXH 30520 1 30520 | 0.1
C 914 2 457 6.5 GXH 59 . 930
D 480 1 480 3.5 AXBXH 6913 4 1728
E 273 2 137 0.9 AXCXH 60457 4 15114
F 1112 1 | 1m2¢| 9.3 e 29219 6 6537
G 4160 2 | 2080%% 36.3 '
AXC | 7 4 19 es 1078275 54 19968 | 26.2
e 623 6 104 | 18.0
. . I T 8536553 | 107 \ 1
T | 10893 26 } j -—— : -




263

FEHREI>VTIR, RORESUEERTFELUTRBAT Bt 2V ' B) BBFOH, DT
GART, FR¥FBEBF LN,
DEogEEoNTRICHIBLT, B, F, GO3IRAFRENFNOLEE T 3 EEEHE
Hobh, BAINREGRERENCEBERBICET S LEEZONS,
ZNENOREELVEDTERTFLOBRERRT 2L, K—4, KN—5, ¥—6, R—70
XSkl 5,

~
& 22.0
R
= 2L 22
I 218 / [
o g
2180
EL / AEREEN
~ o 19
w22 1y v
';0 211 18
m 21:(}
P , R B, B, B, F, F, G; G; G,
T BB B R R GG S ey B GRBHEED  (UDEDERO
=~ (BifIex v 8 CHEMRHED (LOHESHEED K—5 ZREs&HEFEDER
N R—4 272 )~ EE (BUERER &&HETF  Fig. 5 Relation between void content and each
Q & DB%R factors
o Fig. 4 Relation between weight of fresh con-
%L% crete (unit volume weight) and each
1 factors
100
15
~ %
~
S u X g \ J
~ = 80
w5 & \ /
\ 70 4 '
12 % & \ / J
K e N %60
11 )
50
& 10 B, B, B; F, F, G G, G, H; H,
B, B, B, F, F, G G G . (150kg)(135kg) (120kg) (2.9} (2.6)  (210) (4200) (631 (M) (1)
Gitfe v M) GERHRED (UDEDERD — K—7 EEEEEET OB
M—6 ZS5EEKHEEORR Fig. 7 Relation between compressive strength
Fig. 6 Relation between air content and each and each factors

factors
AEOBHITERAL, BAHER, HWE, Fakicll sy X Ve i

%bf@i/lggjifxwenaocc@mu%nen@ﬁmﬁﬁaﬁ@ﬁ%ﬁb%@ﬁwm

HMOFHEERDT rEEKRL, Fo! 3BEEenHhF aBHBE 1ICHT 2 FRTERES Zicx
THFORAMEEDL, Ve BBE e OFHEHIMEEDLT, LM >TR—4KBVTR, B,
By B, Fi G, G, Gsldne=9%130 £ D{EEB A1 £0.22kg, F i3n. =18 72 0 SR A 130. 15kg
133, ARICERE, ZEEBIKODVTHFLUADREAICDNTIRENENL0.76%, +0.83%7%,
F 12 Fc DTk £0.54%, +0.59%DEHEBRABKD St-,



264

K— 720 TIRRALEL By, Be, Bs, Fi Gi, Gy G idne=36TZ OEHRA L £5. 1kg/cm?,
Fiz o Tidne=T21173 0 +£3.6kg/cm?, H,, Hcq L Tidne=54&1 0 ZDEHMRA £4. lkg/cm,
MR Hhiz,

DS EHSEMEICIEE L TEELE5 25 L8» N5 3 20RTF, Hifik X v B, MEHORE,
LB EHLCEREEDTH D,

1) Hfr+ 2 b E .

xmnmﬁlﬁcgmmt EITCERESENV A VOBESIR, EERSHRIRI G- N E
b, TOEMBREICILT, RO RENEERERTCENGED L4 HOEREGa Y7 Y
— MR, EMEEICTLTE, RERESUHE, FE5RERTC LIS s/, fid3 DOk
i (BAARER, ZRE, Z58) CHHYETHRERLT0EIZENSD, ARG Y7 Y~}
ZBNTHE, XV FE0ZEDBary s )~ FOMBICBIETEEIRTHEENVA D,

FERREICELT, B1HMTONEN 4 v B EFHRE EORICITEBRFRIKRDILDC &
%ﬁm%@%ém—7mﬁﬁénrméiﬁm,ﬁHC®%%ﬁﬁbioc&ﬁ%@wénk°*H
Rickhif, Bt 2 v+ &120kg/mi~200kg/m? OEIFAKN T # ¥ b E & ELEWRE & OBRIIERE
UHEHOEAICRERBEREZ LN, RHRICIILOEDOBAIIIEBBERSRDENE LD
CET, ARBOBALDEDHHEOREBICLIMERH S0, BERALLITHEENZ OGNS
DELRAD,

BHAAHEER, ZHE, FRELEM L4V VB IO, THEEEE CHEEFTHRIFED OL
ROM, XAV FEY BLTI3ONTHENEREESXED LW TI, %E,W%E@ﬁkﬁ
SLNSKRMNZI O, i

ez &Rl 2 Y PEAET A—2—+ LT, BUuRBER ETHERE -OMICELAIN
BEGRRA O, R EKEEEEBRE S OMICIVHANKZEESRD SN0 TRIVP L
WENB23DTHb, AHEMC BRI EEZONEBaY s ) — RO~ FORER
BFT2ICL B> TEMERR— R POFEDLY BELRBDZCEE, a3V I )— DT +A—AEYT
1 —=DBETTBEICL->T, ZRBELEL VN TRBEEELZBXIZTODEEILONS,

i)  MEVRE

B1|TIE, 3KEOHETRRZTIN > THENEOMEMBROKRE X EHREL N, K
HEA T, ERFOHD DU O3V ORKEENEIN Ok#EEZE { EhdEhEnoKkEDR EITME
ERBELATNENRSRN) &, BAMEMORELZRL T, fIiloLk 52 KEICL TERZT
Aat%@f%éo%%&bfi,I—4,5&7CmbL£7C,%%H®ﬂﬁ%#§“%ﬁ®ﬁ

, BRABERMHE AL, ZHE, ZXEEFELL, COTHEBRERIRVEREZ AT
%, DT EITE 1 BMTOMNKEOHE H,F$f§®ﬁ@¢@§w% M & 7o 3 KEETITIR
SR RE, PORTEITRSL &, Eﬁ&%&@mbnt,ﬁmAnxﬁu—bM£w1m,%
B OMNEBENZEBREORTICIBATH LI BEAR, EHLLUTRE, EENEORM
NTHEMOMEENLE OB EFARTH S EBRLILODOTH %,

iii)  L»HEnEE

BEAS2Y 7 )—bOEIBEHEDaY 7 ) —PIENT, LHADEFEREOLDICE->T, B
ARE, FHREBRCKEEEPRDONZLVIORURBCEDEITH SN, TOEHREICE
WTHHSHI ﬁﬁ%m AHondLindc i, 9, H—TIORTEEDTHS, TOREIC
DINTH, Wm%&ﬂﬁzwa%®%ﬁ,i*%%%ﬁmf%@ﬁb:/&u—bﬁﬁ%ﬁa%ﬁ&
CHLNBEE DI, —BOFEMBERBR L ZOHRKDIER FBEICBOTIRESATWHL 5 X 5
I, B a7 )~ LOEDIKHLIc X S RREBEERINLZEN GO ONTH S, T



HILERZFD X\,
avs)—bOE

265

COEIXETIBIRSEUDADEKE 300@( bb‘ ZLU»EDNE, KIEKEOD
EOMENI OGNS EREINT NS, “ikaHBii BELUDED (A7 v 7

dem) ENBEHEICE A LAY (X5 v7F0em) ORI E > T, 120kg/md~200kg/m? O
BESa2r7V— TR, BEOHVHOHIICEREDCa Y7 )~ BA6NEEL, HEFHE 2 IRAH
POVERECEE LEEDE 2 Y PEHHO—HRE L TOMESREINT B,
PIEo & 5, workable TiZiva vy s ) — OBEAR, AREIEZHERICEEIIELAL VLD, L
DEDOEERICL > THIBREORENEETELOTRENVHEZEIONEDTH 5, T D
b, LOBADHEECIDBNARERRVEREBLESHRFIZN, 2CTERRENS 2EEHSE
TEBDOTRBONEEIONLIDTH b,

28, RERTHE-EAFBLTZ2OKETORFOEFAEEAREI L 004, BIUZOMH
EMEIL, B—9XVBERLHRAFOHI BT, EMEBEOROKELZD B UTHER/ELETSE

ﬁ=m71+F3+Ga+Hl_ I/ ARTY TP PP (1)
HoRDOLNS,
U5 =133.7(kg/cm?) MRZF D, P 2EFRA (95%) 2RO THB &
LB - . S Bh A
e = AV HREDSE 8.3 nm: HHMREK

bf:bfo’C:tl/Esﬁ%lx—Vf & D EERAERDTHB L

Fes! e . .33 _
iVQw7ng _jq/iﬁgg%ﬁiﬁ = +10.6
£oT, ARBOBBAATHERBRELHEELTAHD L,
=133.7+10.6(kg/cm,)
L%, LCATERICE-IODEAT, NILKOEBINLFETESADET 2+0EEbNS
2T > THREREER—11DEEDTH b, Z—11OERNL LA S L UDHED A TFICFTE -

Z—10 B A& =
Table 10 Table of proportion
BEOKE | o, g PR r v b BRI [ ERERHE BARHE
93.8 kg 150 kg 62.5 % 2.1 727.6 kg | 1528.0 kg 0.06 kg
£—11 ULDHEDZTHIUIZav I )—FOKE
Table 11 Results of enough compacted concrete.
A Y FOEH 9.8601DER | # B B | B R B ERM®BRE
_ (kg (% (B (kg/cm?®)
22.9 15.8 7.28 168.9
WHEEVESVFRAV 23.2 14.7 5.77 212.2
23.0 15. 4 6.64 191.7
22.7 16. 4 7.69 186.0
W e 4 v+ BH 22.9 15.6 7.01 180. 4
23.0 15.3 6.86 189.2
23.5 13.5 4,60 214.0
O e A v AR 23.4 13.9 4.86 208.6
22.8 16.1 7.43 183.9




266

12721 T 180~210kg/cm? OHBEA S B <05, VWA LUDEDHEE Sz Y7 ) — P OREILS
FIFTEENRTHLCENEAEINEZDTH 5,

LIFERE&a Y7 )~ OFMME &N
FELOBBREERLT D, ChOEFD
35, bolbREUPHREERT DO &L
T, UHEDEESET Oh, EREERL
DEDEEECIOEFHIhCHEMNERE
B, ZHE, bI0VREKEBICE > TIZIZH
FEINBZDTREBOAENSEFLS, Lo
DRI DN THEEROB O EEDNEHE
MLt xY  EEIT A—2—ICE-T T By
FLZHDH, K—8, H—9, BLUX—
10TH 3,

K o2 REHC DWW THEBBEZRARENTA
5EX—8 LD TRy =0.78, —9it>
WTik 7 =—0.71, —10iIc>WTir7r =—
0.73:73h, tBRETHING 1 BOBHRE
TERENLYD, MRDBEB HERENH D
OEBHONS,

ZO5b, Bire 2 v & 135kg, 120kg
DHDILDONTH, Fuy b XhicSA0HHE
PRONTHEDEET 5 EMNRTETH
50T, B+ 2 B 150kgd b DO
TENEFECL > THBEZRDTA S &,
M—8 i
Y = (49.8+2.49) X —(993. £64.19) l...(l)

2110<X=<2300 |
M—9it2WTid
Y =—(13.5+0.87) X+ (359.9+17.3)
16.4<X<23.1 }"
M—10ic21Tid
Y=—(12.4+0.86) X+ (235.7+10.0)
7.5<X<15.9 |

RAEMAMNEI OGNS, LrLUED3R
BOThIREROFEHANTEASCETH

T, —BNKKRSTIRE SR, FERL
150kg/m* @+ » ¥ VBT HTHLBED
:/7U—bmomficnbﬁﬁ£bﬁ%
HMERE(IE2TW3, 20T EiR Talbot
i V01d Theory A HRuE L,“Cu;]éﬁ,ﬁﬁi

Compressive Strength (kg/cm?) Compressive Strength (kg/cm?)

Compressive Strength (kg/cm?)

200 ! I L
*C=150kg/m* (L HIB157) *e,
© C=150kg/m’ .
150— o
—C—120K1/m . 8./3
Y = (49.842.94)X —(993.7464.19Y8 :
100 PV
7 /:/o
il
50_ ” R d a
U= o5 70 25 21 25 B Bk
(2080) (2130) (2180) (2230) (2280) (2330) (2380 kg/m*)
Unit Volume Weight
M—8 HNAKEREFEMEEE OBR
Fig. 8 Relation between compressive strength
and unit volume weight
200 i
l. he
| Y=—1(13.520.87)% +(359.9+17.3}
150 <
C=Bkg/m? (LR 7) g 2
® {=10kg/m’ 1613071 >
100f— o C=like/m’- ° ﬁﬁ\i
© (=13kg/m* . 9 1]
o C=12kg/m’ ‘E Yo .
50— R .,
° 8 ?
0 ! ] !
0 12 4 1 18 20 2 2
Void Content (%)
X9 [EHREHREE & 2208 & OR%R
Fig.9 Relation between compressive strength
and void content
20 I
U1y g
150
%‘\k{
100 ‘\%
«C=13kg/m' (L OFO % o g of
o C=lilke/n* $
50— « C= kg’ b W B Y9
o C=120kg/m’ 0 ;5‘:\
0 l | l
0 2 4 6 8 10 12 14 16
Air Content (%)
H-—10 ERERE & 2258 & DK
Fig.10 Relation between compresswe strength

Powers b%;”'ﬂﬁfn&:! V7Y~ DIEHRE & DOBRIIE
c&m%ﬁ%nrw&z&@b§%%®c&&%i6néobkmaTUL®%%@éE%ﬁE®ﬂ

and air content

ERESTHMBEKTERDINE LD



267

¥E & D Semi-hogarithum iz F vy + LTHB &, DITR—11, M—12, M—13icEohs kS

REBBIONR 3,

IhoDERRITEBEAARKRB ORI
NATORTHAM, RiCAHLNIRHIEC
NOEROEELASDTH 2, B LR
2 +EIOkg Da vy ) — b TLBHHE
b%+%ﬁﬁok§@comf®Eﬁﬁ§
IR COBERTEHEYNING T LT
nd,

VI LBA+ 4 v bR 150kgpa v 7 ) —
FOBILDNTDERTH B H135kg/m3,
120kg/ m3¥ a7 ) — MeoTIE,
BAUBMBEYSTREL>7 EbEZD
NEESHERZZ OB 72, LU
150kg/m® @av s ) — 20T,
DREMEE%S, BNAEREELAAETSC
Ik THEL DB &M - 72,

RNTEEZEBE 1 RICBONTONEER
A%wﬂwmzﬁéE%ﬁE&tX/rm
ﬁ%&@@%f&%@TﬂMtK&ﬂft
AV IMEBERER, AV MCEoTEHED
SNZEMRTORIAOERD £ & % 5
Z, ¥hbARERAV IV YMEBOFREY
HRT, EXINTWA, FIEICBLTIE
HAorOBERBREINZOTRENSIE

BELEY, AEToarys)—riclLk
BADOFEHHREE ¥ 2 v MEEE & OBE
ZRULIzOM, M—14Th 3,

RNC & 2 EARRER D HFEAN TO28E EH
BELE AV MVEMREOEFERE 1RO
ENZNVEBEICRETLEIZ S 2ICBOE
BEARL, WEHEK =083, &b
AAERBECBNTHIEFICHNERE S
ALTHW3,

RROWHRTRL 72D A3, TalbotA31919
FITIE » e—EOFEEBRDOhO—I 55|
AL7b0Tha0, HEOIBbE KL

YIOBHOLMNY, HB0VIEEAVE
HFREOLERN I B EEDN LM, AR
BROBESBVLRESI OGNS EEDNS

300

200+

100

o0
b=
7T

60

201

10

Compressive Strength (kg/cm?)

K—11

Fig.11

.9 .
[ .“_ -
g 51
:.
- (-]
40 | ‘B/ Cl o
Pited y= (0.250520.0173)X —(3.52310,3768)
® C=I30kg/m* ( LORS13)
° C=130kg/m’
210 215 22

0. 25 B0 BS
(2130) (2180) (2230 (2280) (2330) (2380)
Unit Volume Weight (kg/m?)
upoer value : weight in mold (Kg)
AP TOBNAHER & EMREE DR
%
Relation between compressive strength
and unit volume weight in pemi-loga-
vithmic paper

Q

§ sk S
Eozoo— R g l 5] |

) Ne~o =—{0.0679£0.0032) X +(3.2795+0.1079)
g W

g ar E T

B A0 1 oc=150 i/t (L bEBTH— -

w oC=150 kg/m’

2 20k

O S TS | R

g Void Content (%)

O R—12 i T D RERE & 2258 & DBIF

Fig. 12 Relation between comoressive strength

andvoid content in semi-logarithmic
paper

~[%%

13
\:'\LK —(0.0584:0.0041) X +(2.6082:0.0475)
8

‘[\3%

&

. C=150kg/m*

* C=15kg/m (LW 5] L2

Compressive Strength (kg/cm?)

%13
Fig. 13

2 4 6 § 10 12 14 16

~ Air Content (%>
B T DZBKE & FEREEE & OB
Relation between compressive strength
and air content in pemi-logarithmic

paper

DIZ, TELTEEDHTEOEENAE N DEELONE, EAVKEMONESEARZBRTIE 2
B, ATl 1 BHONEDBHEROTCORKNEHRTH 3700, HidHroHROMREICE S



268

N EFEVOETH B4, h 4R

Bavs)—riEBOTELZS, Talbot @200
DRZ BB —IEOMR E LTHD &
Shd5VIREEST O30T i
hEEZIONE, S 150
S
4- VCy *ﬁ '-E
_
ﬁ']ﬁﬁf@%%;s_’i EDTHS &JQL—FOD t.%‘ .Czlmkg/ms(tbmb_llﬁ)
XSk B, o oL=150kg/m’
i) AWAavs)-toEmmE  F Y S
= = m
CEXRTETELTE, Wik sv L B )
B, IEMREBSBT LN BLH S

0
0 0.1 0.2 0.3 0.4

H5ROBORTFRUDEDERTH S, )
Cement-Space Ratio ( ﬁ)

ii) Utedi-T, ULHEDHFEEI

M—14 FEMEREEE & 4 v P EEEE DOBEG

By _ e

*DRES= Y 7\ V- rORAARE Fig. 14 Relation between Compressive Strength and
B, PREBIUZEREN HELEER Cement-Spce Ratio

HEINBEVA T ELD, FREEC
NOBNAHER, ERESIUELRE SOOI SrOBEMESNS,

iii) i) OBERRBAM LY P BEST A—F—iCE B &, 135kg, 120kgid REARE R3S S HH
RIZETLUHBEGELHZTVRNERVEILNY, 150kg ORFEELE-THBE, ENEFhOBERK
i, M—11, ®—12, J—130 X S iICFIZEETEMIN S,

iv) AV IERHEEBEEORRICBOLTERVERERL, EREGBELSNS LWV S HR
BED LI,

DIFMAO L S AN O NELBLETERONAHBATNAZC ETH>T, REAGH
BONTHILY, BRFEREELILZRABANS S, BRGa v 7 ) — P DHERENE
Zhhidi oz,

WD ICRIBRE OIS, MBS AWK 2 F Ui, FUBKFIER, s, RISDEIZICH
BErETHRETT,

51 B X W

1) AFHE—, “"BEAaVZ)-—FOWE GBL1H)” HWH 615, 1966

2) AFET, SEEH, “BR42v 7)) - FOESSREICOWT” FHH, 55%, 1964

3 ANE@EM, “BEA&Ir7 ) -— rORME” LARBRTER 155, 1940

4O ERERE, “avs)— MEREEa s Y- METHE”, f#E, 1963

5 AW %, “HaEEDavs Y-+ EREEERREE RO, TASPSHE, Vol 35, No. 2, 1950.

6) Talbot, “A Proposed Method of Estimating the Density and Strength of Concrete and Propo-
rtioning the Materials by the Experimental and Analytical Consideration of the Voids in
Mortar and Concrete,” Proc. ASTM Vol. 21, 1921

D EERN, TRAARESwy Ra Vs ) — P OMEICRITTEEDOWE, " IAEAWmE, #2655, 1955

8) Powers and Brownyard, ‘“Studies of the Physical Properties of Hardened Portlaud Cement
Paste”, Jour. ACI Vol. 18, No. 7, 1947.

Résumé

This is the second report on the lean mixed concrete. A series of tests was carried out by
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adopting 8 factors, which have an effect upon the compressive strength of concrete. The authors
investigated the effect of these factors to compressive strength at 28 days, unit volume weight,
void content, and air content in fresh concrete, respectively.

In order to calculate void content and air content in fresh concrete was measured by gravime-
tric method (JIS Standard). As regards of compressive strength tests, 4 cylindrical specimens (15
x 30 cm) were molded for compressive strength tests at 28 days in each batch. 2 specimens of
them were cured for the first 2 weeks in the water at 21° £+ 3°C, and the following 2 weeks under
the wet condition in the laboratory, the rest 2 specimens were cured by JIS Standard Method (21°
+ 3°C in the water).

The following conclusions were showed from consideration of tests data;

1) The compressive strength of lean mixed concrete at 28 days was influenced by a few
factors, the unit cement weight (150 Kg/m?, 135 Kg/m? 120 Kg/m?), the grading of fine aggregate
(2.6, 2.9 of Finnes Modula) and the frequency of tamping (21, 42, 63 times in each layer).

2) Because the unit volume weight, void content and air content in fresh concrete were
considerably subijected to the frequency of tamping, it is recognized that the unit volume weight,
void content and air content in fresh concrete are concerned with the compressive strength of
lean mixed concret respectively, and each relation show an interrelation with identical importance.

3) As a result of (2), for the compressive strength of 150 Kg/m?® concrete, the relations
between compressive strength and unit volume weight, void content, air content are approximated
by a linear equation respectively, as Fig.1l,. Fig.12, Fig.13.

4) On the relation between the compressive strength and cement space ratio, it is recognized
that there is very considerable interrelation between the compressive strength and the cement

space ratio, and the relation is approximated by a linear equation.



