33 2

Vol.33 No.2
2005 3 Journal of Hohai University Natural Sciences Mar. 2005
1 2 3
1. 210098 2. 210024
3. 225009
TV431 A 1000-1980 2005 02-0173-04
1
1
1.1
Bazant
2
1.2
1.3
1.3.1 @
Arrhenius 3
Te = J BTdt 1
1
Br = exp[Q(Tr—?)] 2
E
Q=%
0— T— 293 K T— K
Br Te d.
2004-05-24
50379004 * "’ KJ00-03-23-02

1951 —



174 33
1 Q0 T
Arthenius Q 3 Table 1 Relation between Q
1 T 1
Q Q T/K 07K
r 277.4 4495
Q = 16.1877"-%%2 3 296.3 4801
1.3.2 313.0 5072
E =, :Eol—exp—areb 4
6000 Te d EO Te > ®
L a b—
— A 5
z |-
S 5000
Ey
0=16.187T "2
2 a
4000 , , , , ) ) , , 293 K Q
275 280 285 290 295 300 305 310 315 2
Br
T/K
Te.
1 Q0 T
Fig.1 Relation between Q and T 1
2
Table 2 Modulus of elasticity and-best fit curves for different curing temperatures and loading ages
Q/K . ' - o
T/K z/d Br r./d E/GPa E,/GPa E 7. /GPa
7 4748.18 1.00 7.00 18.53 32.61 19.73
203 28 4748.18 1.00 28.00 30.11 32.61 25.20
i 60 4748.18 1.00 60.00 29.98 32.61 27.81
180 4748.18 1.00 180.00 33.63 32.61 30.57
7 5072.36 3.02 21.16 18.00 27.89 20.65
313 28 5072.36 3.02 84.64 20.16 27.89 24.64
i 60 5072.36 3.02 181.37 23.29 27.89 26.16
180 5072.36 3.02 544.10 24.28 27.89 27.39
7 5477.58 12.05 84.34 16.57 18.86 16.66
138 28 5477.58 12.05 337.36 19.05 18.86 18.25
60 5477.58 12.05 722.92 19.10 18.86 18.64
180 5477.58 12.05 2168.76 18.44 18.86 18.83
a=0.482 b =0.337
2 b
E r, = Ey 1 -exp —0.48272% 5
1.3.3
B, B,
Ci.r. =|Ar+ ({1l -exp =1 to—- 7o + 1A+ (¢ |yl -exp =1y 1. - 7o 6
Tl T2
C— AI BI Gl r Az B2 Gz ry te— d Te d.




175

BAREE /(10°MPa™)

= oo SO T T RERR,
15 .'—.ﬁ.?.ll\\.-\.- i ' .-___-'"i oSl i Al w1
1oy et JH Y ! i
" .' T g ALt = o
i g AR o :E il
-i' =l ™ . - ::{ e
3 I3 o DR STEN a— iR kRS )
EA LR b - O] e N
S a
Bl =0 53k o o3
-j s : T -
’ B it 1Al et oy L r . -ai;-
U A4 Fidgeg," U
R AL e (X0 1 BTl L TR AN L S ERR I [y R BT o [E
2
Fig.2 Relation between modulus of elasticity loading age and equivalent loading age
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Fig.3 Specific creep based on equivalent time
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Fig.4 Relation between specific creep
equivalent loading age and equivalent load bearing time
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Equivalent time-based concrete creep
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Abstract A study was made on concrete creep under different curing temperatures and the comprehensive effects of time
and temperature on creep development were expressed with the chemical reaction rate. By regression analysis of
experimental data with the least square method the relationship between curing temperature and concrete creep was
discussed and formulas for the elastic modulus and specific creep of concrete expressed with equivalent time were put

forward .
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