52 KOF oK B TR % M No.2
2016 4F 4 A HYDRO-SCIENCE AND ENGINEERING Apr. 2016

DOI:10.16198/].cnki.1009-640X.2016.02.006

RFHE, XIRRME, Ftl, S5, FERA £0R 40 B S48 BEXHR BE L ROWFLBR B2 [ ], JKFDKIs TR =4, 2016(2) : 39-45.
(ZHAO Jing-hui, LIU Fu-sheng, WEI Mei, et al. Effects of granite powder fineness and addition on concrete microscopic pores[ J].
Hydro-Science and Engineering, 2016(2) ; 39-45.)

AE b1 2 A R 2 BE Ko 45 w0 TR IBE - IO FL B Y 52 Wi

RIHE XA, F M, 2
(RN K2 KR EARTRE2ERE, WK 2% 271018)

E: B RHREE HAR YO R RS T A RARWHR R 15 5T il ARk R, FF I AT AL R A8
IR 200 BE Dz 45 e W TR BE 1 AOULFL SR 28 4 14 52 g LA | TRV 22 TR TIEAE B AV iR e R 3 5 B T A7 1, OF
TEROULZ TR TR EE 1 2 WU ST AIR S AER 7T . WHTER I AE R A AR A, X IRBE /LA LB 9 33
FEAE B X RALARALBR SR A B 28 5 BOEROR B2 IR BEL B A 0~ 150 pm AER A8, 2B 4
9 10%H1 20% 8, 4 e BE - FLBRZSHA S B AL o FE kL B P AEAE T 50~ 150 wm £E 5 41 R348 BEPE I ALE 30% LA
PIRA T4 R BE - HUBERE ;0~ 150 pm 4B A B B HIAE 209% LN IS R] GRAESS £RHEBE + HUASF 2
SARBOMBREE LR FGAANE YR A OB IR E 30%0 B8 BHREE - HURGEHA TR,

X I AERAOW; I, B, REE L, BOWSLE, BUBYERE, PidkikRE
FESD S TU528.041 MEkFRERD: A X EHE . 1009-640X (2016) 02-0039-07

AE B A A A1 AN T A v 7 A ) B S A 3 T AR DU T AE B 2 7= AR R Ay X 288 i T
MR, BRI 3t R - SRS | Qi Ay 28R A B 2 A A5 B R 1 A R 4 T

BEE B ARHRBE L EOR AR JE B R BB I, F AT AR Z 2 0 1 R A 5 by
GEURTR B RIS Y [ L, of 4 B 5 AR AR YA A R T AT AT TR B F RTAE B 2 A1 Ry AR
PR U R I, — BT 5% ~ 15% 77 o PRt , Al 7 GE T 5 e AH DG P R 2 BT EOR A RTER T, A AR
AL AR SR R BT EE LK D T BN A6 B A B BE L BIE ST 00 DR (9 S R 1R AL, TREE 1
SN IR V2 LSRR, BRI E = FH R TR 10" ¢4 DUAE B A0 8 8 5 IR TR BB - R 7 2 50
TR HIHET D], BAT B R 25T PR A R0

1 R

1.1 REHK

E NS UG CE AR A B SR R 2 (AN SR B 5B M B 26 AT, WROW)Z 1L 734
B AR K15 B TR EE AT RHLBR S5 S H 02 m i 7T 5D 50 UAE R e Ak B AR, LIK TR EE
- RAFFERT G 38 A F R IR ISR 53 B AL 1< A A 2 B S A8 i SR BE - L R 2 A S 0 LG 53 T 9 5 T R
H, WO Z T 48 75 48 65 RS BE 1 AT RHE AR 500, TR - WP RHEOUAR IR 5 22 WL RE A I RPEAFE 5
TR AL S EE RS
1.2 iXgas

TG0 I FHAE B 5 A Ry R U T 28 e A b AR 1 2 A 7 Th P A B 0 8, B R AR S5 K e R AR 22 OB R BEAY

Wim B 2015-05-16

E&TH: IWARAEFOKFEES B A5 EH (SDSLKY201401 )

EEBA  BIFME(1988—) , B INARFELN AL, FENFOKFDK A TR S 5 IS 17T,
E-mail ; zhaojinghuil @ 126.com



40 P/ L I . N 2016 4F 4 A

Mastersizer2000 Al 7K Je-F-HPRiAe hy 58. 24 wm, 46 5 A0 83 B4R 19. 375 um, BT /K Je 0k 40 B2 7
FEISA 0~ 100 wm , I BIFGEAE i A Ry 40 B X TR - ALBR S5 A 1 52 ma KA 76 5 5 A By 4 0~ 80 um A O ~
150 wm, 165 H ARy e K& R 119% A6 X a A B2 3R 1, KA P - 0 42.5 ki,
45 pm F LI N 7. 55% ; K R T AH FH SR K
R0 36 28 2 1T A 7 1) AR D, 20 R ER 2. 67,
TR 1.9%, JRH 8 0.42%, )& T 1T i,
A FNRAE 5~25 mm [ESERBLHEA 5 8K R
ZRA R ROBOK
1.3 B&ELI&IT

A EL A LT DAL X A Ry Al B FdE e A8 & A R 4 0~80 wm F1 0~ 150 wm, B4 10%),
20% F1 30% , ¥ AN ()45 1 55 i BOPC Sk v 4l TR B = 0 /K e 2, BRI Bk v 4 JO 1REE /KK EE R 0. 46,18
AAE A AR 1IREE R IR 2 F K i 5 e JO PRIF— B, DK R FH 2 D6 o 4] A 56 4 YR58 1 K
JE R AR FN ORI A A IR AR A JE0 Ayl PR B = T AP BEAS [R) 1 X aA2FL B SR A 9 3 B 1) 5
LI R (R 2H 5 I A R B AR TE (25+2) mm , B R SRR M RAF, BB & LT 3R
2, A RIVEE R T B A — R P AL SRR FE R T Y 1 N BE M I a6 465, DR el 5 s i s
B R E TR G IR SIFFLERT ]l 20~ 25 s, TR BE - Fm R O Ik,

*2 RBEEMAL

R1 AHREOMHEEAFERS

Tab. 1 Main chemical components of granite powder

W4y Ca0  MgO Fe,0, ALO, TiO, Si0, K,0 Na,0

/% 3.01  1.33  2.99 15.87 0.33 67.3 3.72 4.58

Tab.2 Experimental mixture proportions (kg - m™)
G K A Epar)) K ETRe Kk A E=pary) %l
JO 394.0 0 3.8 G1-2 354.6 39.4 3.4
Gl-1 354.6 39.4 3.2 G2-2 315.2 78.8 3.1
G2-1 315.2 78.8 2.7 G3-2 275.8 118.2 2.3
G3-1 275.8 118.2 2.0

1 JO AFEMELIREE L5 5 Ga-b. G A A AR A G S, T8 o RELKE LB EN (10%a)/100,b RFELHE A “ 1748
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1 049. 6 kg/m*,
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Tab. 3  Characteristic parameters of pore structure

G5 BB/ %  MAABY (mL - g7y MR/ (m? - gl)  WEEA/(m? - mL)  wAJULAE/nm FEFLAE/nm

JO 11.969 2 0. 056 1 8.7453 155. 89 7. 160 25.67
Gl-1 11.438 2 0.0399 5.190 7 130. 09 9.142 30.57
G2-1 12.739 2 0.0522 6.2137 119. 04 9.494 32.55
G3-1 13.993 7 0.061 6 8.059 0 130. 83 8. 807 30. 15
Gl1-2 11.650 3 0.048 8 9.018 9 184. 81 7.167 21.63
G2-2 10.777 6 0.050 0 7.936 7 158.73 7.186 24.15
G3-2 16. 855 7 0.079 9 8.118 9 101. 61 8.300 39.36
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Fig. 3 Differential pore size distribution curves of concrete
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Effects of granite powder fineness and addition on concrete microscopic pores

ZHAQ Jing-hui, LIU Fu-sheng, WEI Mei, CHENG Ming
( Water Conservancy and Civil Engineering College, Shandong Agricultural University, Tai’an 271018, China)

Abstract; With the rapid development of admixture concrete technologies and increasing requirements of building
for energy saving, the experimental studies on the influence of the fineness and addition of the granite powder on
concrete microscopic pore structure with MIP ( mercury-intrusion porosimetry ) method are carried out in order to
prove the feasibility of the granite powder as concrete admixture at the micro level and reveal the impermeability and
antifreezing properties of concrete at the micro level. It is found from the studies that the smaller the fineness, the
better the filling effect on smaller pores, but the integrated filling effects perform poorly; when the addition is 10%
and 20%, the granite powder fineness is 0 ~150 wm, which plays an optimized role in concrete porosity and pore
structure parameters; when the admixture dosage is controlled within 30%, the granite powder fineness is 0 ~
150 pwm, which is in favor of improving the impermeability of concrete; when the granite powder dosage is
controlled within 20%, it can ensure the antifreezing properties of admixture concrete and non-doped powder
concrete at the same level; and the admixture concrete antifreezing level decreases with the addition of granite

powder being up to 30%.
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