550 B 1
2018 4£ 2 A

VO 2 A HURH R 525 4R (B AR
J. Xi'an Univ. of Arch. &. Tech. (Natural Science Edition)

Vol. 50 No. 1
Feb. 2018

DOI; 10. 15986/j. 1006-7930. 2018. 01. 008

BhARAOmERERLTZS

2 1 R R 7K T iR 3

M =

BB R R AR b EARTRRZR, 7&K #bilh 528000)

WE. BHAla K OBENTiREE L bk EE N E YUK ERME R, A& S, )5 2RO i e 20 -8R
SELIR I RS . NP A A Ay S B S U O T FE R B e IR 2 1) B s, AU T ST R s B0 A U K R AT 42 T
DMk ARWRRART T AR ARy BAR K JR S T ik R TR R s E R VR R YRR e, B T — R iR EE LKA R Bk
P WK PERIFLBR R . 45RO IR A8 K Ve S BE B TR Bk T B LR, TEAH IR K AR b T B [R5 T

RO IR EE 4 0B K PR K P
XKW BEM; ARG HEIREE; WK
fESES: TU528.01 XEktRERL: A

XEHS: 1006-7930(2018)01-0045-06

Adding limestone fines in concrete for permeability and

sorptivity reduction

CHEN Jiajian

(Department of Civil Engineering, Foshan University, Foshan 528000, China)

Abstract: The present use of limestone fines in concrete is replacement materials of either cement or fine aggregate.

The former type of replacement would impair the strength, while the latter type of replacement is mainly adopted

where fine aggregate is not enough. The limestone fine shall be better used as cement paste replacement to reduce

the cement paste volume required to fill the voids for durability improvement. To study the effect of this strategy of

using limestone fines in concrete to durability, concrete specimens with different limestone fines dosage at different

W/C ratio were made and their strength, permeability and sorptivity were measured. Results proved that use of

limestone fines as cement paste replacement could reduce the permeable porosity, and significantly lower the

permeability and sorptivity at the same W/C ratio and at the strength basis.
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Tab. 1 Mix design of concrete specimens
FiLHe 4 KA b KA I K /kg - m IR fcaR
/% HH/ % /kg +m * /kg +m *
LF-0. 4-0 0 34 188 470 0
LF-0. 4-4 4 30 166 415 106
LF-0. 4-8 0. 40 8 26 144 359 211
LE-0. 4-10 10 24 133 332 265
LE-0. 5-0 0 34 207 113 0
LE-0. 5-4 4 30 182 364 106
LE-0. 5-8 0. 50 8 26 158 315 211
LF-0. 5-10 10 24 146 292 265
LF-0. 6-0 0 34 221 368 0
LF-0. 6-4 4 30 195 325 106
LF-0. 6-8 0. 60 8 26 169 281 211
LE-0. 6-10 10 24 156 260 265
LE-0. 6-0 0 34 233 333 0
LE-0. 6-4 1 30 206 294 106
LF-0. 6-8 0.70 8 26 178 255 211
LF-0. 6-10 10 24 164 235 265
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Tab. 2 Permeability, sorptivity and strength results

FiC L 4 5 BIRIREE /m WK A AL /mm - s 0 ANBESLB/ % 28 d SLJ7 R PR IR EE/ MPa
LF-0.4-0 0.031 0 0.015 9 10. 1 74.8
LF-0. 4-4 0.019 5 0.009 1 8.1 80.5
LF-0. 4-8 0.018 5 0.007 4 7.8 85.1
LF-0. 4-10 0.017 9 0.007 1 7.7 82.6
LF-0.5-0 0.056 0 0.019 4 14.3 56. 0
LF-0. 5-4 0.026 5 0.016 1 10. 4 62.0
LF-0.5-8 0.023 0 0.009 7 8.8 68.7
LF-0. 5-10 0.020 0 0.007 6 8.6 70. 4
LF-0. 6-0 0.075 0 0.029 3 16. 2 44.3
LF-0. 6-4 0.036 0 0.021 2 12.5 19. 2
LF-0. 6-8 0.029 0 0.016 8 10. 9 51.5
LF-0. 6-10 0.025 0 0.016 1 10. 2 53.2
LF-0. 6-0 0.093 0 0.029 4 19.0 32.3
LF-0. 6-4 0.045 0 0.022 1 15.0 43.6
LF-0. 6-8 0.033 0 0.020 5 13.2 47.3
LF-0. 6-10 0.032 0 0.019 6 12.1 48.2
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Fig. 1 Variation of penetration depth with W/C ratio
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Fig. 2 Variation of penetration depth with cube strength
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Fig. 3 Variation of water penetration amount at

unit surface area with square of time
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Fig. 4 Variation of sorptivity with W/C ratio
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Fig. 5 Variation of sorptivity coefficient with cube strength
3 ABETEMEEERNEI

BB LIRS AT 3% 2 S0 . i
SANTAT IR R S TR B . R R 4
B0V, AV R SY A AT B AR B T 0T BB
sEl AR % R R T I 6. LI E], 7EH
w0 KA T, T FLIRBE % 4 4 ok 45 it
SN AN, HIE ) T A A R TS T R e
LIS TT AN JEEIE - 0 2 B

201

o
=
=

H[BELBR A%
5 &

Ly

oo

040 050 0.60 0.70  0.80
KR

6 TFIEEFLBREEEAKRKIEZLIFR
Fig. 6 Variation of permeable pore with W/C ratio
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Fig. 8 Variation of sorptivity coefficient with permeable pore
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