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Influence of Silica Fume Dosage on the Properties of Concrete
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Abstract: To study the influence of silica fume on the workability, mechanical properties and dry shrinkage of concrete, we
investigated the effects of silica fume dosage on the fluidity, compressive strength, splitting tensile strength and dry shrinkage
rate of concrete under different water — binder ratios. The research results show that the fluidity of concrete decreases gradually
with the increase of silica fume dosage under both water — binder ratios, and the effect is more significant in the water — binder
ratio of 0. 45 group. The incorporation of silica fume enhances the compressive and splitting tensile strength of concrete with
different water — binder ratios. Specifically, compared with the reference group, when the water — binder ratio is 0.45, the
28 days compressive and splitting tensile strength with 10% silica fume dosage increase by 18. 1% and 14.8% , 21.2% and
20. 4% respectively. With the increase of silica fume dosage, the dry shrinkage rate of concrete under both water — binder ratios
increases. Compared with the water — binder ratio of 0.45 group, the dry shrinkage rate of concrete is higher when the water —
binder ratio is 0. 60. The highest drying shrinkage rate was observed at 90 days, with an increase of 29. 5% and 25. 1% compared
to the baseline group, respectively. Provide a reference for the optimized design of high — performance silica fume concrete.
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Table 1 Main performance parameters of cement

BESSES [E)/min HUETREE/MPa $LITIRE/MPa  HRBIBL  FRUERHE
wEE &%t 3d 28d 3d 28d  /(mPrkg) FHKE/%
132 187 31.61 50.57 6.52 8.40 347 27
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Table 2 Main performance parameters of silica fume

PR HeR R AETEHE TKE 28 d HEMAEEL
/% /(m*/kg) /% /% /%
1.48 21 000 0.01 112 105

1.2 XBEFZE

fAlE JGI/T 55—2011 (& i &k + i & ikt
FREY , RIE /BT T C30 F1 C4AS5 Wil & S5 % 11
REE L. #18E C30 4R B+ P& EAE 55 ~
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[i) o 3 e A o A A VR = ) KBS L 43l A 0. 45
F0.60, fEKBHEDHIN S% . 10% . 15% F120% ,
RIGHA LI FE 3, A H0.45 KRR 4L, B H
0. 60 7Kg tiBer 2, A0, BO 43 51| Ay W Ak Jig L i) i
HELL,

WA GB/T 50080—2016 (&3 VR &E -+ A5 Witk
REIRIR T VEARIE) . SR AR &E - JHE B fris Ak K
Ja REARTRI K I L 1R = TAEPERR 152 B . 4K 4
GB/T 50081—2019 (%3 R &t + J1 MR i 56 Oy v
FRUEY , FE—C L HI/E 100 mm x 100 mm x 100 mm 37
TR 3 B, FERRUESRIE T 43 l5R 9 7. 28, 60 Al
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Table 3 Test mix proportion of silica fume concrete

g J5UkE R/ (kg/m® ) it KB
K EEKAER O e Ko wokR E/%

A0 411.0 595 1209 185

A5 390. 4 20.6 595 1 209 185 0. 82 5

A10 369.9 41.1 595 1209 185 0.82 10

Al5 349.3 61.7 595 1209 185 2.06 15
A20 328.8 82.2 595 1209 185 2.06 20
BO 325.0 677 1203 195

B5 308.7 16.3 677 1203 195 0.65 5
B10 292.5 32.5 677 1203 195 0. 65 10
B15 276.2 48.8 677 1203 195 1.63 15
B20 260.0 62.0 677 1203 195 1.63 20

R EARE) , B —RC EL il /E 100 mm x 100 mm x
515 mm AR 3 B, #HIHE FIRE (20 =
2)C . MR 60% +5% (3R EE B T it T T
ik, AE 1, 3,7, 14, 28, 45, 60 F190 d i
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Fig.1 Effect of silica fume content on concrete fluidity
2.2 BERBEMNRELIRERENGYH

HIE 2 TR, AR, PIROKE L
R BE - BT I R R A A KB R 0 B 3 e
JEWI A R H, AT RO RE KB 8 10% Ak
TERAEHTIY (7 F028 d) B, AEKEBE A 10% B,
0. 45 7K i e 12 96 25 970 1T 5 2 7 i) ke o 2 48
15.7% F118. 1% , 0. 60 7K Ji5¢ b ik 46 20 B0 i 588 B2 43331
#-TF T 26.8% F121.2% o JEHIZAERIIN T d, KK
R 0.60, ik KIB R F) 20% i, TREE BT 55
JERREMEAL JE TF T 33.5% . fEKAL ) H] (60 A
90 d), HIRPIEGZH A0 BT T 0 B AR AR A v Y ek K 1B
N BRI, EARIE 10% mRE KB R
REE DTSR L I IR K, RIS A%

ST, AEAS [R) SR 4 % 300 P9 TR OB T e 5l
B ARSI R, i TR K HAT B LR A
PABHE I BEAS B &5 R TG E T Si0,, RE7E
TSN 7800 S # LKL B E PRS0, HE AN 4
KIREASIE FE /K YR UL 22 8] (9 25 B, A 2 ol SR RH 5T
RONL, TR BRE - A ERAN R S I B, AT £ TR
TIPSR . BEH SRR IIIE R, RE KR A TR
IRAERBE, 5 Ca (OH), AR C - S - H §E™ 1)
HAER W) PRI TN, SR b 7K P8 822l K fY 57
Wi o FERACTRI, RO K e Al e B et TR B+
LERG N TR LB, RE DS PR R B SR Ay, TR
BEL AR B B (A KB R 10% i, Bl
ERPWIIEER, KA, B AT B RE K
TRBE L N BRRE T R, = BURE KIS PR AN RE 8 0 K 4%,
HRE LA RHR00 S 7870 R Ak K Y8 2% A 1y FL B > o
TCHETE I R e 1) DR ), X 5 JSE 93 2% 118 9K A R



)

4 8y 3

&

WSS . e KB REXNREE L PERER I

RS, S BRI R R AL .

TEM R RE KB SRR, K 0. 45 3K
60 ZH R 45 70 5 R 0l Ry TR LE 0. 60 ZH .
W, K HCEINSE, — 5 D 1 R K o3 2 kB
NEALBT, R B A AL BN S, T R KR EE
SAIREE L NERLEIE 2, AR TR BE R SL
MTTHISS TR s 5 —J7 m, ALK ET,
KPR, KK E eI, REAE e it it
IR KB A5 A o

70

<
[=
=50
=y
o
# 40
iS
30
20
0 5 10 15 20
FEKAB /%
(a) 0.45 7KEZEE
70 = 7d

—o-28d

—4—60d
60 -

’+/90(']v/v\'\1
50,/\‘§‘

40 ’_/./v"’_—'

30 I—/-/'—’.’/.
L

2() 1 1 1 J

0 5 10 15 20
T KAB /%

(b) 0.60 7KELL
2 FARKKIETHERBENEZIMERENZI

Fig.2 Effect of silica fume dosage on compressive strength
of concrete under different water binder ratio
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Fig.3 Effect of silica fume content on splitting tensile strength
of concrete under different water binder ratio
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Fig. 4 Effect of silica fume content on drying shrinkage
of concrete under different water binder ratio
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