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Abstract: Through the method of accelerated freezing-thawing and room-temperature corrosion, the stress
corrosion of three kinds of concretes subjected to 5. 0% MgSO, (in mass) solution was studied. The
considered concretes include High Strength Concrete (HSC), High-Volume Mineral Admixture Concrete
(HVMAC) and High Durable Concrete(HDC) added with high-volume mineral admixture, air-entraining
agent, superplasticizer, fibers and expansion agent. The results showed that the relative dynamic elastic
modulus of concrete went through strengthen and deterioration stages subjected to stress corrosion,
whether the room temperature or freezing and thawing conditions. The length of time of these two stages
are closely related with the experimental temperature. Freezing and thawing action significantly accelerated

the process of sulphate stress corrosion damage. Under the action of freezing and thawing, stress corrosion
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strengthening the period length of HSC shorter 96% ., deterioration section of the length of time shorter
88% , compared with the length of time at the corresponding room temperature. Deterioration section of the
length of time of HVMAC is reduced by 98% , while the HDC reduced by 71%. The effect of freezing and
thawing, HDC freezing-thawing cycles when the stress corrosion damage occurred were longer 1. 5 times
and 13 times than the HSC and HVMAC. Thus in the cold regions, HDC showed more resistance to sulfate
stress corrosion.
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SR VL 95 5% B BHK Y8 T A 7= i) P. 11 52. 5R
RERRER KU . b2 B oy DL 1. BEVL ™ REE T 90
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HEHL 9300, VLR VLG A B S A S95 G B 40
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FERY AR IR 1R IR B 1 I ik 7 C Aluminate Expansive
Agent, AEA) ,FA .SG.SF #l AEA Bk 45 I %
1. M@, KWL 2 500 kg/m® , HEF JE 1
615 kg/m’, Frifft 1. 00 A EREL 2. 72, )& F Il X
R h b, M A R R A A Rk 10
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TR 0. 3%, & Bk BORL & & 1. 400, JE W45 B
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=3.5 GPa, Jbntig ik TR A RA 7 A /) T
JI g GS-2005-3 W44 T 27 4, K 20 mm, 2550 H
12 0. 45 mm, K2 44. 4, i E 200 GPa, Fif
AN T A2 77 HP400R % 58 5% 1% 28 % i 4%
K I K F 3006 DL b OB L B N T
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R1 EWMBLERS /(W t7")
Material Si0; AL O Ca0 MgO SO; Fe, O MnO TiO: Na; O K:0 LL
Cement 20. 60 5.03 65. 06 0.55 2. 1.38 - - - - 1.30
FA 52. 37 32.13 2.16 0. 47 0.33 4.13 - - 0.25 0.61 1.30
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Material Si0;, Al Oy CaO MgO SO; Fe, Oy MnO TiO, Na, O K,;0O LL
SG 33.48 12.21 36. 35 10. 59 0. 1. 40 0. 34 2.17 1. 27 0.56 0. 36
AEA 19. 82 16.62 28. 60 1.58 26. 86 2.66 — - 0.32 0. 30 3.02
SF 93.1 0.61 0.52 — 0.22 - - — - 5. 95
. Fly ash —FA; Slag—SG; SF—Silica fume; AEA— Aluminate expansion agent.
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Szl 46 T HSC, HVMAC f1 HDC, H
HSC#nT 206 FA, KK Ry 0. 43; HVMAC $#
T 40% FAL10% SG F1 5% SF, /K i L A 0. 235
HDC J& 78 HVMAC 3 &t 51 K. I8 10%
AEA, [6] i} 32 i 1R 2% £F 4k (0. 1% % N 5 2F 4k +

0. 720 L4 By SR FL AR KL 0. 24, 3R 2 &R
[) J B - A TC A bG R BE AR BE L B 1 428 5 kLR AR
FR R 2 R PR IS B R 1 J5T & LL L T 4 A 3 R
FHAR BE - T BE - IR FULE , 28 d Bt Fe 5 B 1) 57 5 14
WAFH KR 100 mm, i AP AR fE R 28 d
B 40 mm X 40 mmX 160 mm A A,

x2 RBRIMEALLFER

Mixed proportion/(kg « m™?%)

Superpla- Compressive

Sample Fine Coarse sticizer/ S/lump strength
Cement  FA SG SF AEA o Water % mm (28 d) /MPa
aggregate  aggregate
HSC 304 76 0 0 0 775 1235 171 0.8 65 59.5
HVMAC 270 240 60 30 0 669 1104 139 0.85® 80 50.7
HDC 210 240 60 30 60 669 1104 142 1.2 100 60. 6

7 (1) JM-B type Superplasticizer; (2) HP400R type Superplasticizer; HSC—High strength concrete; HVMAC—High-volume mineral

admixture concrete; HDC— High durable concrete, with 0. 1% polypropylene fiber, 0. 7% steel fiber and 0. 008 % JM-2000c¢ type high-range air-

entraining agent.
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