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Experimental study on the durability of the concrete with
coal gangue aggregate

LI Yong-jing ,XING Yang,ZHANG Xu, YAN Xuan-peng

(School of Civil Engineering and Transportation ,Liaoning Technical University , Fuxin 123000, China)

Abstract; To investigate the feasibility and durability of aggregate concrete with coal gangue,an experimental study
was conducted to validate two relevant indexes,i. e. , drying shrinkage performance and freezing resistance perform-
ance. The performances of the concrete made of coal gangue aggregate and common broken stone aggregate were care-
fully compared and analyzed. The drying shrinkage experiment shows that under different water cement ratios, drying
shrinkage length gradient and mass reduction rate of the concrete made of coal gangue aggregate are both larger than
that made of common broken stone, where the main reason is that the water absorption rate is higher for the coal
gangue aggregate. No matter what water cement ratio is,the drying shrinkage rate of both kinds of concrete in the early
stage is high. The drying shrinkage rate in 50 days accounts for about 85% of shrinkage in whole age ,while the age is
longer than 120 days,the drying shrinkage length gradient gradually becomes stable. The other two findings were ob-
tained from the freezing resistance experiment. With normal water cement ratio, the freezing resistance performance of
the concrete made of coal gangue aggregate can meet the requirements. Under different water cement ratios, the dura-
bility index of the concrete made of coal gangue aggregate decreases compared with that made of common broken stone
ageregate ,and the mass reduction rate increases, where the main reason is that the frozen-heave pressure arises from
the pore water of the concrete made of coal gangue aggregate. These experiments show that making the concrete with
coal gangue aggregate is practicable, the concrete drying shrinkage performance and freezing resistance performance

can meet the specifications.

KRS HHR:2012-11-27  HEHKE. KT
BT H . HFARREIE4A W IITH (51008148 ,51274111) 5 i EBE R Tl Ur2s % B3 H (MTKI2012-319)
1’E%féj’ﬂ:§ﬂ(ﬁ%(l976*) ,%,lll?ﬁiﬁ ,EH?&E%,@##D Tel :0418-3350086 , E-mail ; lyjsdyt@ 126. com



1216 #H 2

F ® 2013 4E45 38 %

Key words : coal gangue ; concrete ; durability ; drying shrinkage performance ; freezing resistance performance ;freezing

and thawing cycle

I ER B K AR e A ™ RN 2% ] AE Sk
TR R RS R R BT A, B O SR
T B R G i ) E RS Y, A4,
ST R, BETR 2% TR R EIR, LT R
e, T X A S R R A7 B A T Y R
IRV R AT A S BRI R T X
A RN T g AR

B P 2 AT A 2R A R T TR R,
BRI W BT 1 T A (L R e R R Y
il 28 WESE TR A A U IR AT A PERE . AR &
SN R AN TR XA AT A R UEA T T A3, O
B TR AR AL A EA A, X T AED X
B il 2 SRR RIS DRiAR | G0 C A5 (] EHEA T T
WFgs, BT H SO R T AT A1 5 f A TS R s A
BRI ) % AR S K VR B SR B R AR 5T, SR AT T
5 TR RIS LAY TAREPE R 32 25 e A
R, e 0 T A LB R A B A
T R A S E BRI AT AT AT TSR
H T, A h2r R R A AR A0k il £ T g
FRIESE i /0 | R 2 A TV S0 ) 1, e A L
AU A A W R E R 2R g e —
SE TGP AR Ry 336 1 Ll M O A K e v, AS
SURT DA SRR A (0 PR 5T 5 e ) 8, 1 LA BB AIG /K
PRA R, BT A R AR R AR TR A 50
TR N HEA BN SR,

S5 X IR A B RE IR B A M 0 P FE
FR——T W 45 1 R AT R 1 BB EA T At I T 52
FEIL T B i ™ DX 3k BRUGEAT 4 BB, RIS, o 28—
ot 368 A TR R A T B0 % e o BT, FR T
TKIR LR 45% T 65 % 119 Tl R EE 1= 1 i APk
H2E B SRR A 1 R IR B e A T TR v 8 0L 4
BT S%

1 REMRSHE

1.1 RIS RE

KBS = KB K I8 P. 042. 5 338 fik iz £k 7k
V& A kK UK 209% MRS AE K
3 AR FH AR D FIAT I A 5 BT A7 SR R
BB R R X B RO 43 Je, K e T B S mm
DA AR LR, 5 mm BLFORLAS ik, e 1
JIF7R

A 1GJ 52—2006 ( -3 1R 5 + F b A7 B K

K47 EbRIE) , 275 HLE DA BORE 9 50 18 FR A7
PRIC , A5 BT R B RS 20 Bk R SRR I 2, 4 ]
2 fR,

G

St
R

(a) JEAPROHEE R (b) B8

Bl AR
Fig. 1 Coal gangue aggregate
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Fig. 2 Coal gangue aggregate grain size distribution
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Table 1 Proportion of mixture about different aggregate concretes

REEHF A/ (kg - m™)
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Fig. 3 Length to change about drying shrinkage

performance of different aggregate concretes
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performance of different aggregate concretes
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Fig. 5 The situation of 300 times freezing and
thawing cycle of different aggregate concretes
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different aggregate concretes
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