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Study on the workability and compressive

strength of C40 superfine sand concrete

HE Jin - yun, WANG Lu -lu
( College of Civil Engineering, Hebei University of Engineering, Hebei Handan 056038, China)

Abstract ; The C40 super fine sand concrete is produced by using Handan local material and the influ-
ence of water — binder ratio, fly ash replacement rate, and sand ratio on the 28 d compressive sirength
and workability are studied in orthogonal experiment design. The results show that fly ash replacement
is the most primary factor effecting on 28 d compressive strength and sand ratio is the most primary
factor effecting on workability. Appropriate fly ash replacement can improve the 28 d compressive
strength. With the increase of sand ratio, slumps decrease sharply and strength decreases slightly. It
calls for using the 0.45 as water — binder ratio, 10% as fly ash replacement and 30% as sand ratio to
make reasonable design of mix proportions, we can obtain the super fine concrete strength that its 28
d compressive strength reaches to 59. IMPa ,for 60mm of slump.
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Tab. 1 Performance indicators of ordinary portland cement

PRUERR BEL5 it []/min BLYTIRHE/ MPa HLESR B/ MPa
F/XK&/ % WIgERT ] 2R EEAT(E] 34d 7d 28 d 3d 7d 28 d
28.0 120 200 HiF 5.3 6.7 7.7 30.3 45.4 53.7
;2 TEEBMIKRBALERS
Tab.2 Chemical constituents of ordinary portland cement
R Fe,0, MgO Ca0 Si0, TiO, Al O, K,0 Na, O
R/ % 3.82 1.65 55.85 24.60 0.01 9.29 0.50 0.32
& 3 AEEREREER
Tab. 3 Performance indicators of coarse aggregate
, ifufﬁ ) /iufﬁ ) %ﬁim K/ P AR/ % FhRR/ %
1.713 2.708 5~25 0.1 0.4 0.13
F 4 EEBHHEREER
Tab. 4 Performance indicators of fine aggregate
HRE ORFEE RWEE RSN (LR Rit s % Bkx
/% /(grem™) /(g em™) /% 475 2.36 1.18 0.63 0.315 0.15 <0.15 /%
2.6 1.487 2.698 1.4 0 0.8 3.2 12.7 50.1 76.6 100 1.0
F 5 BIRREERETSR
Tab. 5 Performance indicators of fly ash
Z 5 ek i/ % TR % TR/ % HIKE/ %
I 7.41 17.6 102 0.03
® 6 BARMLERS
Tab. 6 Chemical constituents of fly ash
Fe, 0, MgO Ca0 $i0, TiO, Al 0, K,0 Na, O
3.6 0.5 1.46 54.06 0.1 31.49 1.35 0.03
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Tab. 7 Test results
7d 28 d
BrEs A B C D BE R/ mm HUESR YUERE
/MPa /MPa
1 1(0.45) 1(0) 1(28) 1 110 46.4 52.4
2 1(0.45) 2(10) 2(30) 2 60 43.7 59.1
3 1(0.45)  3(20) 3(32) 3 20 41.4 48.4
4 2(0.47) 1(0) 2(30) 3 70 40.2 47.8
5 2(0.47) 2(10) 3(32) 1 15 41.8 51.3
6 2(0.47) 3(20) 1(28) 2 90 38.3 46.6
7 3(0.49) 1(0) 3(32) 2 22 42.1 47.4
8 3(0.49) 2(10) 1(28) 3 100 40 53.5
9 3(0.49) 3(20) 2(30) 1 38 35.7 42.7
FKEVBINERESHEENRESH
Tab. 8 Range analysis of 28 d compressive strength and slump
. 28 d UEBE&EEMA SRE B SR BN SRS
A B C D A B C D
K1 159.9 147.6 152.5 146.4 190 202 300 163
K2 145.7 163.9 149.6 153.1 175 175 168 172
K3 143.7 137.7 147.1 149.7 160 148 57 190
k1 53.3 49.2 50.8 48.8 63 67 100 54
k2 48.6 54.6 49.8 51.0 58 58 56 57
k3 47.9 45.9 49.0 49.9 53 49 19 63
R 5.4 8.7 1.8 2.2 10 18 81 9
56
3.1 28 d EBE SR 54
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Fig.1 The relation between 28 d compressive
strength of C40 superfine sand concrete and
each factor level
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Fig.2 Influence of fly ash replacement rate
on 28 d compressive strength of C40
superfine sand concrete
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Fig.3 The relation between slump of C40
superfine sand concrete and each factor
level

B3 HMT C40 AR IBEE S &
FKFHXR, AEATIEE R EREWER
BRI, BEEEREE T REAES, X 5E
RGP AR H B R E R R AR MY
Rz HRERA , FUEMREANG T, R
HREE KB, MR BU/NEER R, HK
MBI BT LA H B AR BB 3R FA 18 o, 38
EEE TR, XA R I8 K 337K U8 i B
RERBELAMSEAZT , HARER AR
eRALBRLMNGENFSE. RAVRE

Al A2 A3 Bi B2 B3

THERT-BRBGE L, ERE LR PRI
HBHEN, EWME TAEZREEL THADE
BT ROM BN, XEHBEENRART K
TREEL , T BE 2 40 A5 R TR, 3 10 386 o JHOHY BE A5 3
TREFHMSE, BEENBRRGBMEEZ, ME
AT = 38 24 BB U AT DL B IR Bk
B 0FiIEZ R 3

B4 G TROREEERNXR, B ERKA]
AT LA TR B T E AR R IR B L P R R
SHREEHE W, EREKRAEN0,10%,
20% BTEOLT , 358 V& BEAR R REE B0 Ay KT K
TR, XRABFEDTKBEROEZR. 3
S AR R 54 B 8 A SR e
BREXTREE A — 2w HRRE
HHRR, HRERRRA#H— B R% T,

120 1 _.__“;f‘:%
100 - —A&—F=20%
E 80k
B 60
g [
8 G
20 b
0 i 1
28 30 32
BxE/Y

B4 BENCL0 SADRELIREEHER
Fig.4 Influence of sand rate on slump of C40
superfine sand concrete
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