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Abstract: Multi-source and multi-ion coupling corrosion

is widespread in cast-in-situ structures in sulphate saline
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soil area. By premixing Mg, CI' and SO,” into mortar and
placing it in different corrosive environments, the pore
distribution, mass, size and sulfate concentration at
different depths, as well as the evolution law of flexural
and compressive strength of specimens were measured
during corrosion period. The microstructure and mineral
composition of specimens were observed by scanning
electron microscope-energy dispersive
analysis (SEM-EDS) , X-ray diffraction (XRD) and

thermogravimetric analysis (TG-DTG). Results show that

spectroscopy

internal corrosion increased the content of harmful pores
and accelerated the corrosion process. Internal corrosion
has a significant adverse effect on the development of
flexural strength, the strength of the specimens are
reduced by 50%~67% compared with that of the specimens
without internal corrosion. Internal Mg” negatively affects
the development of the flexural strength of the specimens
in the sulfate environment, the flexural strength of the
specimens are only 4.4% of that of the non-corrosive
specimens. Mg” in the periphery of specimens alleviates
the increasing trend of harmful pore content and has a

certain protective effect on the internal structure.

Keywords: cast-in-situ structure; sulfate attack; multi ion

corrosion; internal corrosion; deterioration mechanism
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Tab.1 Chemical components of cement

N30 ALO, Si0, SO, cl

TiO,

Fe,0, Na,0 K,O MgO CaO

R % 4.14 20. 45 2.73 0.027

0. 339 2.85

0.702 0.44 1.63 60. 71

F2 KiERHEMESLL
Tab. 2 Mix ratio of cement mortar

KK K/ (kgem ™) K/ (kgm *) B/ (kgm ®)
0.5 1 2 3

1.2 AEHEE5EMIR

IRI A XTI G S B P BT T & T TR B
S, W 1 s, 48 10 mm J5 04 HILBY B 4 2%
R EIFEA PSS A ECE AR 2 mm B91L, DA 1k
VW HE AR BT 5P aRb I R fid . M B 1k
AP SRR , ARSI PN BEG - 8 4R FN— 5K B 5
4. IR G R IRSNE RSN, AL

GEAs I I Pt B2 ARHETR Y 2 h S ¥k FR i A R
— IR A AR, 24 h 5 PR SRR R R R
NP R ] A B R 202 CL iR
il 25 1T 2 Fab 3 FE 230028 50 mm X 50 mm X
50 mm A4 S7 5 ASGRAEE AT 40 mm X 40 mm X 160 mm
ARATEAAIRRE o o, 7 5 (AR RORE T 0 1R 7
Ji i R U5 BE LA SO [R]GR BE B B Rk vk 2 T3]
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FEAR R 00 aURE A Lo B . bAh SR
MIP (7R ) 5 1A 0 LB 534, FH T MIP 3k
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mm X 20 mm X 20 mm,

S,

SRR s

1 i%itH9id4% (40 mmx40 mmx160 mm)
Fig.1 Designed mold (40 mmx40 mmx160 mm)
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Tab.3 Working conditions of different specimens

BRI FH7E Na,SO,

/% 4 Jordy b B
KEREE  thigieE NIRRT
7-N L-N g
7S LS 3% S0,
7-5C L-SC 3% SO K 3% Cl-
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7-SMC L-SMC 3% SO . 3% Mg B 3% CI™
1.3 RKEHE
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Fig.2 Pore distribution of specimens
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Fig.3 Mechanism of damage induced by corrosion

products
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Fig.5 Mass and size changes of specimens
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Fig.6 Flexural strength changes of specimens
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Fig.7 Compressive strength changes of specimens
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Fig.8 Sulfate concentration changes at different depths of specimens
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