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Abstract: In order to obtain C80 C100 high-strength concrete shrinkage and creep prediction models that meet
project requirements the 150 d creep and 28 d shrinkage tests were carried out under standard test conditions for C80
and C100 high-strength concrete respectively then the theoretical shrinkage and creep values were calculated by
CEB-FIP (11990 ) model B3 model and GL 2000 model respectively. The best model was B3 model by relative error
analysis so the model was accordingly amended. The results showed that the creep coefficients of high-strength
concrete increased with age and became larger but gradually decreased in the later and the rate of change level off
(120 d later) ; while the shrinkage mainly occurred in the early 3 d the amount of shrinkage was up to 79% by
28 d but the development was slower after 14 d and lower than normal strength concrete ( with out mineral
admixtures) ; the absolute values of relative errors were about 10% or so calculated by amended B3 model which
could meet the engineering requirements.
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Table 1 The ratios of high strength concrete for C80 and C100
/ / / / S/
(kgm™) % % % %
C80 580 10 15 0.24 0.9 38
C100 600 12 20 0.22 1.2 40
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Table 2 The creep coefficients calculated by formulas
from GB/T 50082—2009 for C80 and C100

28 d 45d 60 d 90 d 120d 150 d

€80 0.17 0.38 0.45 056 0.66 0.72
€100 0.13 034 037 052 0.6l 0.67
€60 * 0.22 045 0.64 0.80 0.92 1.06
2 (C80.C100
o 2 C80.C100
8 C60 .
C80.C100
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C80.C100 3.

3 C80 C100
Table 3 The deformation values calculated by formulas

from GB/T 50082—2009 for C80 and C100

/10°¢
1h 3h 12h 1d 3d 7d 14d 28d
C80 8 31 59 91 126 147 158 169
C100 11 38 64 105 139 155 164 176
80 ° 25 61 112 157 184 202 263 301
3 C80.C100 3d
28 d 79%
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Table 4 The creep coefficients calculated by different predicting models and the relative errors for C80 and C100
28 d 45 d 60 d 90 d 120 d 150 d
CEB-FTP( 1990) C80 0.27/-59 0.60/ -58 0.73/ -62 0.83/-48 0.89/-35 0.95/-32
C100 0.24/ -140 0.53/ -56 0.66/ -78 0.75/ -44 0.84/-38 0.91/-36
B3 C80 0.21/-110 0.47/ -24 0.54/ -20 0.68/ -21 0.79/ -20 0.88/-22
C100 0.16/ -24 0.42/ -24 0.44/-19 0.63/-21 0.75/-23 0.82/-22
GL 2000 C80 0.33/-94 0.69/ -82 0.79/ -76 0.95/ -70 1.05/-59 1.08/ -50
C100 0.24/ -140 0.62/-82 0.64/ -73 0.85/-63 0.95/ -56 1.03/ -54
C80 0.17/100 0.38/100 0.45/100 0.56/100 0. 66/100 0.72/100
C100 0.1/100 0. 34/100 0.37/100 0.52/100 0.61/100 0.67/100
B3 C80 0.19/ -2 0.43/-13 0.52/-16 0.63/-13 0.73/-11 0.80/ -11
C100 0.15/ -50 0.38/-12 0.42/ -14 0.58/-12 0.67/-10 0.74/ -10
“ . = - )/ x100% o

5

Table 5 The deformation values calculated by different predicting models and the relative errors for C80 and C100

l1h 3h 12 h 1d 3d 7d 14 d 28 d

CEB-FIP( 1990) C80 5/38 19/39 41/31 63/31 80/37 97 /34 111/30 115/32

C100 7/36 25/34 45/30 70/33 94 /32 105/32 113/31 119/32
B3 C80 10/ =25 36/ -16 70/ -19 106/ - 16 145/ - 15 175/ -19 186/ - 18 203/ -20
C100 14/ -27 46/ -21 76/ -19 121/ -15 163/ -17 180/ -16 198/ -21 208/ - 18
GL2000 C80 12/ -50 44/ -42 85/ -44 141/ -55 189/ -50 198/ -35 207/ -31 210/ -24
C100 16/ -45 57/ -50 99/ -55 162/ -54 208/ -50 225/ -45 230/ -40 238/ -35

C80 8/100 31/100 59/100 91/100 126 /100 147 /100 158/100 169/100

C100 11/100 38/100 64 /100 105 /100 139/100 155/100 164 /100 176 /100

B3 C80 9/-13 35/ -13 66/ -12 103/ -13 140/ - 11 163/ -11 172/ -9 185/ -9

C100 12/ -9 43/ -13 71/ -11 118/ -12 154/ -11 171/ -10 179/ -9 191/ -9

“7 . ; = - )/ % 100% .
4. 2 Y N Y
4, 5 .
€80.C100 . B3 .
1. o B3 Ty
CEB-FIP( 1990) €80 o .
€100 . r, 0.921 1,
- B3 0.934) B3
. B3 .
€80 la. 2a
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—u—CEB - FIP(1990) ; —e—B3; —a—GL 2000; —a—GL 2000; —v— B3
—v— ; B3 3 C80
1 C80 Fig.3 The relative error curves of creep coefficient and shrinkage
Fig. 1 The curves of C80 creep coefficients and shrinkage values values calculated by different predicting models for C80

calculated by different predicting models

a—C100 ; b—C100
—a—CEB - FIP( 1990) ; —e—B3;

a—C100 ; b—C100 —a—GL 2000; —v— B3

—u—CEB - FIP( 1990) ; —e—B3; —s+—GL 2000; 4 C100
—v— L —a— B3 Fig.4 The relative error curves of creep coefficient and shrinkage
2 C100 values calculated by different predicting models for C100
Fig.2  The curves of C100 creep coefficients and shrinkage values
calculated by different predicting models B3
o 3a CEB-¥IP

o

CEB-TP( 1990) .B3.GL 2000

o

(1990) .GL 2000
. B3. B3 .

o CEB-FIP( 1990) .GL 2000 o 4a C100
GL 2000 o
140% ; B3 (90d ). (90d ) 1b. 2b 3d

124 2015 45 3



28 d 79% 14 d

; B3, B3 N

o GL 2000 o
. CEB-FIP( 1990) .B3 : GL 2000
o B3 CEB¥IP ; CEB-FIP( 1990) B3
( 1990) . B3 CEBFIP
. b, 4b (3d  (1990) B3
) o
(3d ) ! -
] 2004 17(2): 55 -58.
2 . -
B3 B3 ] : 2004 24(1) : 56 -60.
N N 3
10% . 2003 16(4): 55 -58.
. 4 .
] 2006 19(4) :98 —102.
5 M . :
S 2004.
C80.C100 6 )
CEB-¥IP( 1990) .B3 GL 2000 . 2006(2) : 4 -6.
7
1) C80 I 2011 177(2):
13 -17.
~ 3 ]
° 2009 168(7): 26 -27.
. ( 9 :
) C80 9 J. 2005 194(12) : 45 —48.
C80 10 . D .
, 2009.
2) CEB-¥TP( 1990) .B3 GL 2000 .
A B3 I : 2011 12
(5): 459 —464.
ry Ty ( ry 12 :
0.921 r, 0.934) I 2004( 6) : 26 -27.
13 Bazant Z P Bwe Ja S. Creep and Shrinkage Prediction Model for
10%
) Analysis and Design of Concrete Structures-Model B3 ] .
! CEB_FIP( 1990) +B3. GL 2000 Materials and Structures 1995 (28) : 357 —365.
GL 14 :
2000 o CEB-FIP ( 1990) . J. 2013 30(3) : 365 -370.
GL 2000
( 61 )
1 Jacobs J. M . 2006: 21 -30.
2006. 4  Bell D. M . : 1997.
2 J 2000( 4) : 23 -24. 5 . . M .
3 . D . 2009.

125



