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and Loading Conditions

ZHANG Liming"*, YU Hongfa' , NING Zuojun’
(1. Department of Civil Engineering, Nanjing University of Aeronautics and Astronautics,
Nanjing 210016, China;
2. Jilin Communication Polytechnic, Changchun 130012 ,China;
3. Research Institute of Civil Engineering in Gansu, Lanzhou 730020, China)

Abstract: The considered concretes include ordinary portland cement ( OPC) ., High Strength Concrete
( HSC) and High performance Concrete ( HPC) with the water to binder 0. 53, 0.35and 0. 27 under
three different conditions. This study revealed that the relative dynamic elastic modulus of concrete went
through strengthen and deterioration stages subjected to stress corrosion under three conditions, the length
of time of these stages are closely related with test environment and concrete type. With the increase of
water to binder, the ratio of deterioration was increased, and the length of strength stages was decreased.
Immersing- drying +30% loading action significantly accelerated the process of stress corrosion damage.
Under the action of Immersing-drying +30% load, strengthen section of the length of OPC shorter 67% ,
compared with the length of time at exposure salt lake. The effect of immersing and drying, HSC Immer-
sing-drying cycles when the stress strength occurred were longer 1. 8 times than the OPC and HPC. HSC
showed more resistance to stress corrosion in the salt lake regions of china.

Key words: immersing-drying cycle; stress corrosion; concrete; relative dynamic elastic modulus

« UWFEEHEA: 2012-09 - 19
E£WmHE: BR “973” i RIEHHHE (2009CB623203) ; ER QAR FILERBBH (51178221)
EE®N: karil (1978 4F4:) , B, [-Lifscd:; BWEE: R4 % ; E-mail: yuhongfa@ nuaa. edu. cn



%3 39

SRAZWIAE LS IR AV T TR - A 54 2R Ao 41

TEMFPE . BRI, ER I R o R b
TOKEHRBET, MR, TIBIER ., 88 745
Tl A S | A TR L T AP R B R R R Y
Hekal 257" BF 58 T IR %E 1 10% MgSO4 ¥ i 1E
AIFABIFE T (. 60 CHI60 CHRHLIEH
T) B EGRE S, 4R RN A TE 60 °C Y
ML ER S N B L i —Fh i . 4l
RGO R T AR E R IR . AN E AW,
TERMEIR T, We5m IR BE 1 00 A A 3 s e
TRHE 4 A SHRERER VR B AN G, AT
FERIRAETE, R TIREE LG L LR . Rk
SEHOT AT AR A ST R, PR B X Y
R+ 25 D2 B SN . TR ER A AL R o
VERT, MRA% 3 ~ S AERMIMAZ M EM IR . JEE - 7E
B TR IR RS2 —E I, Y2 S E 0TI EE+
TS M A, A5 TR I ) — e B BV W A BT
TR EE LR AL . (ELX TR - 7E
T+ BAERE ST, ¥ SHEREE S
X TETRBE % I A AR

N T IS X 8 X TR RE i PR A, R
TR XK B P, AT TR B 2 BRI
FI— G FEAE TR e K iR 2 d A1 60 C 4t
1 AR MG PR AR MEDEER +30% B i . TRA
PHEANRIFREE T IR EE L B W S I s . R
FHBARINR B AT T AN R PREE T 14185 1t 4y
AR 45475

1 52 Iy
1.1 E#

WAL A KU A AR P 1 52,5 RER
EKVE . BULIREER ] AR T S0 K. 1L
WS W) A = 1Y) S95 S EEAN A i, Lk 3% i A 461
m’/kgo HCEERT R 2F B LR 1o 250 = il b,
I XREL, RPN 2.5, HR 4 I ki 11
FEAKATEAT, 5 ~20 mm FELLREL, HRRAE 20
mm, PRFK. TTHE AR PCA® (1) RRm%L
rPEREIK ), KA 20% L L.

x1REE R AR o

Table 1 ~ Chemical Compositions of binder material w/ %
materials Si0, Al, O, Ca0 MgO SO, Fe, 0, MnO TiO, Na, O K,0
Cement 21.35 4.67 62. 60 3.08 2.25 3.31 - - - -
Silica fume 85.16 0. 06 0.56 2.10 - 0.75 - - - -
Fly ash 58.30 20.97 5.16 1.46 0. 81 7.04 - - - -
slag 33.48 12.21 36.35 10. 59 0. 66 1.40 0.34 2.17 1.27 1. 56
1.2 E&L K28 d HEsREE LR 2,
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Table 2 Mixed proportions and compressive strength of concretes

Mixed proportions/ (kg + m™*)

Compressive strength/MPa

Mix W/B
Cement SF FA SL  Fine aggregate Coarse aggregate PCA® (1) Water 28 d
C30 0.53 368 — — — 735 1103 — 195 31.3
C50FA30 0.35 316.4 — 135.6 — 679 1145 4.07 158 58.6
C80SF10 0.27 526.5 58.5 — — 703 1145 5.85 158 80.6

SF—silica fume; FA—fly ash; SL— blast furnace slag ; PCA® (1) —Sup- performance ( high range water reducing admixture)
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Table 3 The chemical composition of salt lake
SR Na* Mg * K* Ca®* cl- SO2 - HCO;
p/(mg-L™") 97 167.92 3671 2 638.42 129.29 107 790 36 445.42 4 595.42
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Fig. 1  The load device and loading process
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Fig. 3 The relationship between OPC, HSC, HPC and test environment
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