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5, B /& GB/T 14684—2011¢ # ¥ FHAPY o T X rh b 2ok, Hofth =B REFR bR by - A AR EL 2. 9, S
1.10% , FABCHERR B B 1 560 kg/m® , 2B 2 650 kg/m*, HLAERIE FHTE AT N 5~ 16 mm Y SE4 BL i
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1. 8% ; B VT4 FRH MR H AR B IT % A BR S 7 SB-G 5155, Hadi /KRN 9.2%,7 d FUIEIRE K
98. 1% ,28 d FI°N 96. 4% , WK RN 53% , &S 4. 3%, RIS FH/K W IR IEAS b 1 3K . K8 BBk i
TR R PEREFE bR LR 1,

®1 JLHEMBEEEESE

Tab. 1 Property parameters for some materials

o B . BELE RS [H]/min BT/ MPa BURR B/ MPa
. AT BRUERR B KR % — —
K Ik Lk 3d 28 d 3d 28 d
P-042.5 28 180 211 4.9 7.6 25.6 48.9
. o . wE/
MR/ % T KA L/ % bek it/ % , S0,/ % 2y &
I Gk i IR (g-cm™)
10.5 9 1.95 2.5 1.33 0.5
wE/ LR/ 28 d ik o
‘ . ) WHE/ % k% SOER/% Al BekR/%
S105 B4y (g-cm™) (m? - kg™") BE %
2.89 370 125 90 0.34 2.0 0.01 1.7

1.2 XBEEELt
DU IR EE L LU ILAR 2, b AO DR N BATATIB KL AF 9B B BEIKIR BE 1 AC S48 4R
W RS+ AFC A RHE IR NG i &2 45 BTREE 1 ; ARQ AR IS | SR Z BRI EE + ; ACQ NH i Fis|
GNEBRYREE L
*2 RWESLL

Tab.2 Mix proportion of concrete

se K/ Lire Y/ 4 W/ b/ a5/ K/ S kL%
(kg - m™) (kg - m™) (kg - m™) (kg - m™) (kg - m™) (kg - m™)

A0 380 0 0 677 1103 163 0 0.8
AF-2 304 76 0 677 1103 163 0 0.8
AC-2 304 0 76 677 1103 163 0 0.8
AFC-1 228 38 114 677 1103 163 0 0.8
AFC-2 228 76 76 677 1103 163 0 0.8
AFC-3 228 114 38 677 1103 163 0 0.8
AFQ-1 304 76 0 677 1103 163 0.12 0.8
AFQ-2 304 76 0 677 1103 163 0.15 0.8
ACQ-1 304 0 76 677 1103 163 0.12 0.8

1.3 REAR

2% 2 IREE LA LM R SR 100 mmx 100 mmx 100 mm 5 100 mmx 100 mmx400 mm (1R &k 1314,
S 24 b JBASE, IFRAR A SRETR AP 597 28 d, FRAP S AR HE T TR IE AL

TRAIE ISR H 58 2 AT AT, Bl {4 2 38R 0 FE Na, SO, W . 130 i o Sk iR A
16. 7% ) Na,SO, W IR 6 d, SR 5 BUH BT, FRA S0°C I BLRS N HE T, BDHIR P8 R A R it + 6 h—
BT h—I20 17 h,24 h F—WTRAIEIR , 5 7 d —AI050R 8, A Fa 9 25 o D e RS
MIBTHESR B | BT i 400 R RO Bl s A I DA PP TR EE E M RE ARt i dadn . IR EE - BTk ik
F| 5% A X Bl BPERL R FEAIRE 60% LA T B, D IREE AR 450 ki e He o B T e 5 B Eb
FOR, BT BUR R PURIREE LR S A A B L (1) ~ (3) .

my —m,

Am = x 100% (1)

m
m
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r=1./fu (2)

R, =t1,"/1,°x100% (3)
Kb Am, WA n R RIGF NG B BT s i e 28, DL 3 MR- F E TR (%) 5 my b TR PRS0 A
HR B (g) sm, N n KCHRAEINE BOEBUR () of, WAL n T IRAG IR UG 1R PR B R 5 5 f, A it
WILRSREE s R, Zead n WARER A )5 1 AR Sl sttt (%) RSB0 2 0. 1% 51, UK 5 25— TR A
AR B P AG R I BTGB (s ) 3¢, WEERE n RTHRAEER T , B R I AL RE 1] (ps) o

2 EREpHN

2.1 BEBTWiEERHNZIE

BB AR TREE L B PR 3R BE ORI Sl s A i R IR A R A A AR A D WL 1,
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Fig. 1 Influences of single mineral admixtures on loss of quality, compressive strength ratio and relative dynamic elastic modulus
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Fig. 2 Influences of composite mineral admixtures on loss of quality, compressive strength ratio and relative dynamic elastic modulus
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Fig. 3 Influences of air content on loss of quality, compressive strength ratio and relative dynamic elastic modulus
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Property analysis of concrete under coupling action
of sulfate and wet-dry cycles

LIU Dao-wei', LIU Ben-yi’, LI Xiang-dong', YUAN Jie’
(1. Heilongjiang Hydraulic Research Institute, Harbin ~ 150080, China; 2. Water Resources Department of

Heilongjiang Province, Harbin 150001, China; 3. Harbin Institute of Technology, School of Transportation Science
and Engineering, Harbin 150006, China)

Abstract: Under the coupling action of wetting-drying cycles and sulfate, analysis studies of the effects of mineral
admixture types, dosages and air content on mass loss, compressive strength and relative dynamic elastic modulus
of concrete have been carried out. From the fourth wet-dry cycle, the quality loss of concrete specimens adding the
mineral admixtures is less than that of benchmark concrete, and the reduction quality loss of the specimen mixed
with ore powder is much greater; through the third dry-wet cycle, the increase in the compressive strength of the
concrete specimens adding the mineral admixtures is greater than the benchmark concrete, and the reduction quality
loss of the specimen mixed with ore powder is more remarkble; after the sixth wet-dry cycle, the relative dynamic
elastic modulus of the concrete specimen adding mineral admixtures still remains over 60% ; and mixing fly ash and
mineral powder into the concrete specimens can effectively increase the resistance of the concrete specimens to
damage caused by sulfate and wetting-drying cycles, thus improving concrete durability. With the composite dosage
(the mix proportion of fly ash and mineral powder is 3:1) adding into the concrete specimens, the improved effects
of the compressive strength of concrete are much more significant. At last, air entraining into the concrete specimens

can improve the resistance of concrete to sulfate in the wet-dry cycles.

Key words: sulfate; wet-dry cycles; coupling action; mineral admixture; concrete durability; dynamic

elastic modulus



