a0k HEsM h E o1 4 33 R Vol.40 No.5
2021 45 A MATERIALS CHINA May 2021

REREIMMBRAERERERES T
35 5 e E 3= 3R

B g RAADY, WAL BEY, Eweag T
(1. 2ZMNAGE R AR TR, HIR 22 730070)
(2. MBS KRF B TREREPREAREZ T REG TRIEE, Hilv 2 730070)
(3. R E IR SE B A BR ST /), BRPE P42 710054)
(4. Rk 21 RERARAT, Hift 221 730070)

# E. T SWRRRE L 2R RS LI, FFIE T AR H LB SR I X 4 IR T R PR AR AR e
RERUREIR, oA T SRR IR AE IR v Ay Bt AR R4 17 0.32. 0.35., 0.38 3% 3 Flk B kb A9 3% 1 Tk 2 £k /K e 1R 5t 13t
e, SHEHPRE . SRR BRI | SO, Y MRS ISR AT AT, BRI, RN, IR H PR IR R v B e
KL B REARTT4 5 5 724 28 d WOTREE L HURIRER R IR ) K F 347 3 d WYIREE -, R adi i, Kb B A 2 4
TRt A R, JREE L P SO, Wk B2 K B L 4 ARG T 0GR 5 S 370 F 18] A s /N T3

K RS, MIAYE; BIRERI, BIMKRE T, P

RESES, TUS28 MERARIRED . A XEHE: 1674-3962(2021)05-0359-07

Study on the Sulfate Resistance of Concrete and

the Influencing Factors of Ion Diffusion

XIAO Pengzhen', ZHANG Rongling'*, HU Ruipeng’, SHI Xiaoqing®,
DOU Xiaozheng', XIONG Zeyu'
(1. School of Civil Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)
(2. National and Provincial Joint Engineering Laboratory of Road & Bridge Disaster Prevention and Control ,
Lanzhou Jiaotong University, Lanzhou 730070, China)
(3. Xi’an Railway Survey and Design Institute Co., Lid., Xi’an 710054, China)
(4. China Railway 21" Bureau Group Co. , Ltd., Lanzhou 730070, China)

Abstract: In order to further explain the mechanism of concrete deterioration by sulfate erosion, the resistance to sulfate
erosion of concretes samples with different water-cement ratio and curing time under full immersion conditions and sulfate so-
lution diffusion in concrete were studied. Cement concrete samples with water-cement ratio of 0.32, 0. 35 and 0. 38 were
prepared. The evaluating indicators such as the mass, dynamic elastic modulus, compressive strength and sulfate ion content
were analyzed. The results show that, under the condition of Na,SO, solution full immersion, the resistance to sulfate attack
increases with the decrease of water-cement ratio; the sulfate resistance of concrete cured for 28 days is greater than that of
concrete cured for 3 days, the shorter the curing time is, the less complete the hydration process is, and the faster the deteri-
oration rate of concrete is; the sulfate ion concentration in concrete decreases with the decrease of water-binder ratio and in-

creases with the decrease of curing time.
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Table 1 Performance index of P -O 42. 5 level cement
Soundness Specific surface Ignition Alkali Setting time/min Compressive strength/MPa
/mm Area/(m2 'kgis) loss/% content/ % Initial set Final set 3d 28 d
1.2 316 4.1 0.37 135 270 20.9 46.3
*2 RBELImEE
Table 2 Mix proportion of concrete
N Water Water Cement Fine aggregate Coarse aggregate Water reducer
o cement ratio /(kg +m™) /(kg +m™) /(kg +m™) /(kg-m™) /(kg -m™)
ASY-1 0.32 150 465.0 764 1056 5.58
BSY-1 0.35 147 420.0 850 1083 5.04
CSY-1 0.38 136 360.0 832 882 3.60
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Fig. 2 The influence of water-binder ratio (a) and curing time (b) on mass loss rate of concrete after sulfate attack
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Fig. 3 The influence of water-binder ratio (a) and curing time (b) on dynamic elasticity modulus of concrete after sulfate attack
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Fig. 4 The influence of water-binder ratio (a) and curing time (b) on compressive strength of concrete after sulfate attack
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Fig. 6 The influence of curing time on the concentration of SO, at

2~3 cm of concrete
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