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Abstract

In order to study the influence of mineral admixtures on the sulfate corrosion resistance of con-
crete in the salt lake area, six sets of tests were set up with two mineral admixtures, three silica
fume admixtures and a control group without mineral admixtures under the same water-binder
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ratio, analyzing the damage of concrete specimens under the conditions of dry-wet cycle-sulfate
corrosion. The results show that both mineral admixtures can increase the internal density of
concrete, reduce porosity, slow down the deterioration of concrete by sulfate erosion, and signifi-
cantly improve the ability of concrete to resist sulfate corrosion. Silica fume has a stronger effect
on the resistance of concrete to dry-wet cycle-sulfate corrosion than fly ash. Fly ash admixture will
cause the initial strength of concrete to decrease in the early stage of sulfate attack. Under the in-
fluence of 5%~9% silica fume content, the concrete anti-dry and wet cycle-sulfate corrosion per-
formance will increase with the increase of the content.
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2. ERFEHSHE
2.1 A EHH
ARUGRIAEF P.O 42,5 HilAERR #h/K Ve, LR 335 mP/kg, 3 d. 28 d HiEs8AE 47N 22.4 Mpa.
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49.5 Mpa. FERIRH 5~20 mm BESR A, R 2670 kg/m3. 4 B 9TRD, 40EERIECN 2.9,
T 2600 kg/m®, J&T 1 X b, By | SOk, PEREIRFRINGE 1 Fir. REARIERESEAR N
% 2 fin. R A ERK. KA A EPERE R ERIBKF, IR/KER N 28%. BREREN N T KB ERE o

Table 1. Performance index of fly ash

= 1 BRRMREIERR

fakr FTKEY% ek % FKEY% —EMREE® HEELSEEY
IR 92 4.81 0.3 1.47 0.53

Table 2. Performance indexes of silica fume
= 2. BERIRMERETE R

H”i”
=

EEEAN LR (mP/kg) il RS E% Fek E%

K 18 0.59 93 1.83

22. WImAR

AR URSEU0 B VU A S0 2 2 — AT HEAH,  SIRBG2H 43 S8 IR K UL AN [F) & B RE IR, WP RRZAAN 35
I Akk. R %P 100 mm x 100 mm x 100 mm JR~F. 254 GRSz /KIR . HEERE SR, %
F£ 6% IR BR AT TR AE IR G o« ARIE AR5 FD I b X S A TR, SR TR A A RS B T
%00 2 B 5 A R IR I 48 h JE B A, 8T SR THI K 4 JE TE 55 °C HLFE HH BT 22 h, Z= A ) 2 h,
L4t 72 0 A—AMEIR. 4> HIEAF] 0. 10, 20, 30. 40, 50. 60. 70. 80 > T-HRAE IR iRk AT 5
FUBRER . FLER A S B o S0 A i A SR AR I I B B B 4 5 b s v AR R OR FE AR e . 220 e
e 7 IREE L ELA g 3 Fis.

Table 3. Concrete mix proportion design
= 3. RETE AR

B ST T R R AR B (kgim®)
s K K W IR FEK EHEER R FHH R WoKH R TR)
A 150 465 / / 764 1056 1.1 gl
B 150 348 117 / 764 1056 11 25% 0 KK
c1 150 441.7 / 23.3 764 1056 21 5%HE K
c2 150 432.4 / 326 764 1056 2.1 79T IR
c3 150 423.1 / 41.9 764 1056 2.1 9%k K

3. REE RS
3.1 mMEEETHIT

BEE THRIEA - IR R EET, WEA RSB SR KA R RS & RGP R
TSR G HUR RN R AL K, AR WNE 1-3 P Ke ITHEALIR i v e Y RE AT A
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Figure 1. Change of concrete compressive strength
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Figure 2. Variation of compressive strength corrosion resistance coef-

ficient of concrete with different mineral admixtures
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Figure 3. Variation compressive strength corrosion resistance coefficient
of concrete with different silica fume content
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W FE R, 7E 50 IRTBMEH ARG, B WA PUERRE BT A E, 25% 5 & MG B T4 &
TREE LI BRI H A2 AE /1. C1. C2. C3RMFAEFTA ISR E S m T Ay B, X2 TR Lok i
TR HKACTE M, (Bl TR 48 T B, N 1 VR - S B i $i v 1 VR EE LB . AR AR L
ARG, 5%~9%IMfiE KB N &R IR ER $h 1R Tl e 1 M BT 25% 5 B MK .

B 2 7T, 7E 20 IRFRAEH AT, B IR KR T AL CL i, X2 MRS AT
TV T KRS, B AR BOE S . AL By CLAERAE 30 IR TRAEHA 5 HE NSRER
BB B, CLiRismE TR 55/ T AL BIiRAE, AR TR ERR. MRS R EE, W
T P45 & B A FRR B ot T R - PURRR B = ik 1 e

B 3 Al A, fEsREE EAP B, Cl. C2. C3ikffamfE A fE C3>C2>Cl, C3 {7t 80 KT
PEI G U SR Tl R0 T CL. C2 M, LRGBS s BE i 8 ok R BB A IR, 5%~9%
= E IR AN TR EE L BT IR £ 5 hAE ) B B T A .

3.2. BBRLFLBRBTALS

TR BN A A AR NI AL, AOUREEL 122 R 5 XSSO ALIR A 0, TREE LA
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Figure 4. Variation of concrete porosity with different mineral admixtures
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Figure 5. Variation of concrete porosity with different silica fume content
B 5. FEREREERRLLEETL

FELECA ER 045 A RHRE L R FLB A L, I 4 ATUUE . &5t 28 d bvEFRY R, T 5 Ak
TREEL . 259K K 1B IR - . 5% RE K 15 VR S AL R 2> ) 17.95%. 17.13%. 15.48%. W ¥B &
BIHBEAR T TR L 1B FLBR R, REACO B AR 5 L LR 2R A AR TR K o 2 F I AG FR HEAT 2155 30 YK,
A. B. Cl R FLER R I T PR, 32 i TR LR AN B AT TE AT /K e KA Js A= ek Ak
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Figure 6. Proportion of porosity of test piece A
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Figure 7. Proportion of porosity of test piece C1
B 7. CLIA LR G EEE

LR (%)

4, g5ig

RAVGRK:, SR FELE R 1) WK SERNAY 5 G R eI iR R L I THRIE -
M@w1 ThEETT, (H 25% K K B AR L AIAG R E TR . 2) Eikxﬁzﬁfiiﬁ@ﬁﬁaihfbﬂ EJIIIRY
Wi SR TR, A 5%~9% kKB RNl fhh, PURIRR SR VhRE I RE S BN iE . 3) #EAKM
BB 7RG LR, ARl 1R A LA ﬁlﬁfiilj\]nll%ﬁi{ﬁﬁ%% ERBE
FHE m R PUR IR 12 v i R A

S8

[1] Cody, R.D. and Cody, A.M. (2001) Reduction of Concrete Deterioration by Ettringite Using Crystal Growth Inhibition
Techniques (TR-43). University of lowa, lowa.

[2] JistE. VREETERER R T T B LN AR ] TR, 1995(3): 9-18.

[3] Santhanam, M., Cohen, M.D. and Olek. J. (2001) Sulfate Attack Research—Whither Now. Cement and Concrete Re-
search, 31, 845-851. https://doi.org/10.1016/S0008-8846(01)00510-5

[4] SR, R, k) k. BHEH TG Sh A TR e b i 2 0 e i T [0]. RERR Bk, 2012,
40(10): 1448-1455.

[5] Ouyang, C.S. and Nanni, A. (1988) Internal and External Sources of Sulfate lons in Portland Cement Mortar: Two
Types of Chemical Attack. CEM Research, 18, 699-709. https://doi.org/10.1016/0008-8846(88)90092-0

[6] HELAR. BUERERR IS TR A RE I HT FT[D]: [l A AR SC]. BUM: WK, 2011,
[7] Santhanam, M., Cohen, M.D. and Olek. J. (2002) Modeling the Effects of Solution Temperature and Concentration

during Sulfate Attack on Cement Mortars. Cement and Concrete Research, 32, 585-592.
https://doi.org/10.1016/S0008-8846(01)00727-X

[8] Fimzg, JERR, UL ??@?E%Ti‘ﬁ%?ﬁ%iﬁiEP%T%?%?W%Z—@[J] R L, 2016(6): 24-30.

[O1 AWIEE, WA, XIE2AE. JRVE-H R B & OREA BT AR R RARPELT]. A R £IR, 2003, 6(4):
350-355.

[10] 4=Weis. BRERELTVRIAET T 4 gkt it A PEBF FU[D]: [Ml 24408 0], 7822 P 524, 2019.
[11] FhA. JREE R SR TRIE L FIER T AE R [D]: [l 3] i He@smpi K

DOI: 10.12677/hjce.2022.112022 219 T ARTHE


https://doi.org/10.12677/hjce.2022.112022
https://doi.org/10.1016/S0008-8846(01)00510-5
https://doi.org/10.1016/0008-8846(88)90092-0
https://doi.org/10.1016/S0008-8846(01)00727-X

[12]

[13]

2#.2013.

Z2bE, HHE, TS, KB EBSENREE IR IE T B Sh b (I AME[I]. WA R IE TRE R 224 3R, 2019,
41(6): 892-898.

S, BRER. EtEAsREE M. bt rbEGE R, 1999.

DOI: 10.12677/hjce.2022.112022 220 T ARTHE


https://doi.org/10.12677/hjce.2022.112022

	矿物掺合料对混凝土抗干湿循环–硫酸盐腐蚀性能影响研究
	摘  要
	关键词
	Study on the Influence of Mineral Admixture on the Anti-Dry-Wet Cycle-Sulfate Corrosion Resistance of Concrete
	Abstract
	Keywords
	1. 引言
	2. 实验原料与方法
	2.1. 试验原材料
	2.2. 试验方案

	3. 试验结果与分析
	3.1. 抗压强度变化分析
	3.2. 混凝土孔隙率变化分析
	3.3. 混凝土孔结构变化分析

	4. 结论
	参考文献

