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Tab.1 Mix proportion of concrete

W KIRH __ PORAR (kg om®) A magn A
4B ok W/ K/ K/ E31%4 14 HA2S5~31.5 mm Bk Ne,S0,/ % WK
(kg +m3) (kg-m™) % (kg -m3) ATF/ (kg-m>) FDN/ % PC-2/ %
1* €50 0.33 159 482 0 614 1150 0.70
2* C50FNa 0.33 159 482 0 614 1150 0.70 1.0
3* C50PC 0.33 159 482 0 614 1150 0.50
4% C60SP 0.32 154 482 5 614 1150 0.80
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Tab.2 Relevant instructions of concrete specimens
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Fig.1  Shrinkage curves
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Fig.2 Creep curves
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Tab.3 Calculation results of creep coefficient @ and relative value k&, and £,

R D k) ky
h / cm . N N
X (4) KE K (5) #:(6)
7.5 1.82 1.82 2.43 1.00
15 1.24 1.24 1.66 0.68
30 0.82 0.82 1.10 0.45
>50 0.75 0.75 1.00 0.41
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JE 22 (100-H) AE Ui A
D (H) _ 100 -H _ 1)
& (Hy) 100 - Hy,

D(H) =D, + D(H) A
D(H)=(1 -x)D, +xD(H,,) (8)
K @ (H) FHXHRIE H RS R B &, & BN R E REGRAE ; @ (H,) MAREREAES
BHA RS RBUE 2 N LB R B, v = (100-H) / (100-H,; ).
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Tab.4 Creep coefficients @(H,h) according to formula

X . WAERE
SESURRE b/ em =
H=50% H=60% H=70% H=80% H=90% H=100%
7.5 2.09 1.82 1.55 1.29 1.02 0.75
15 1.36 1.24 1.12 1.00 0.87 0.75
30 0.84 0.82 0.80 0.79 0.77 0.75
>50 0.75 0.75 0.75 0.75 0.75 0.75

3.2.2 BEA¥MGER CEB/FIP(1970) BB ACI( 1978 ) BE I (3 B4 1F J5 W W 1578 24k @ Fe LI
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SFREARRAE C, BEARRAE RZE @, 4T T RS AR B IE (B LRy 3T 2 A 22 e .
ACI(1978) ¥R FI IR BB IE 220
K, =1.27 —= 0. 006H (H > 40% ) (9)
CEB/FIP(1978) k45 B B 15 1IE R B H RE (W3 5). CEB/FIP (1970) ¥: R F K fift 1 45 VR i R
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Tab.5 Relative humidity and humidity coefficient

o 1 BE A SR
H=100% H=90% H=70% H=50% H=40%
CEB/FIP 70 1.00 1.50 2.30 2.85 /
CEB/FIP 78 0.80 1.00 2.00 / 3.00
ACI 78 0.67 0.73 0.85 0.97 1.03

1 : CEB/FIP70 M E 7% {H ; CEB/FIPT8 A FEAR(H ; ACI78 RIE (9) 5.
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BT IR R D (H,h) W LRI AR R £, (H) FIRST R £, (h) Z B, Hop
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D (H,h)=Af,(H)f,(h) . 25 H=60% I}, fi Af,(60)f,(h)=2.08f,(h) , A5 A=4.242. % &0 A IF R
TR IR R A @ IR
d)(H h) — O 75 + 4 242[1 —0.01685(100—[1)} —(0.081h+0. 00142) (12)
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Tab.6  Creep coefficients @ and size effect calculated by formula (12)

SRR [LREY

h/ em H=50% H=60% H=70% H=80% H=90% H=100%

7.5 1.99 1.82 1.62 1.37 1.09 0.75

15 1.32 1.24 1.15 1.04 0.91 0.75

30 0.84 0.82 0.81 0.79 0.77 0.75

>50 0.75 0.75 0.75 0.75 0.75 0.75
4 %
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Study of high-strength concrete creep and shrinkage for long-span bridges

CHEN Can-ming, HUANG Wei-lan, WANG Hong, TANG Chong-zhao, DING Jian-tong
( Key Laboratory of Water Science and Engineering, Minisiry of Water Resources, Nanjing Hydraulic Research
Institute, Nanjing 210029, China)

Abstract; High-strength concrete creep and shrinkage tests as well as its application to the long-span pre-stressed
concrete girder bridge are described in the paper. The test results include size effect of creep and shrinkage
specimens and comparative analysis of creep and shrinkage. Some influences of two kinds of water reducing agent,
early strength agent and silicon powder on creep and shrinkage are analyzed. The methods of equivalent thickness
and size effect are proposed. The tests show that component size and humidity conditions merely affect dry creep
and dry shrinkage, therefore, it is proposed that the method of shifting a similar curve is adopted to adjust
humidity. If there is lack of data (results) between creep and equivalent thickness, interpolation method is adopted
according to present data. Calculation reckoning should be indicated in detail and the present data should be

proved.

Key words: high-strength concrete; creep; shrinkage; admixture; size effect; humidity adjustment



