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ANNEX B (Informative) 

Creep and shrinkage strain 

B.1 Basic equations for determining the creep coefficient 

(1) The creep coefficient qJ(t,ta} may be calculated from: 

(jJ (t,ta) = cpo . fie(t,ta) (B.1 ) 

where: 
cpo is the notional creep coefficient and may be estimated from: 
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cpo = lfJRH . f3(fem } . p(ta} (B.2) 

lfJRH is a factor to allow for the effect of relative humidity on the notional creep 
coefficient: 
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for fem > 35 MPa (B.3b) 

RH is the relative humidity of the ambient environment in % 

P (fem ) is a factor to allow for the effect of concrete strength on the notional creep 
coefficient: 

(B.4) 

fem is the mean compressive strength of concrete in MPa at the age of 28 days 
p (ta) is a factor to allow for the effect of concrete age at loading on the notional 

creep coefficient: 

(8.5) 

ha is the notional size of the member in mm where: 

(B.6) 

Ae is the cross-sectional area 
u is the perimeter of the member in contact with the atmosphere 
/Jc(t,ta) is a coefficient to describe the development of creep with time after loading, 

and may be estimated using the following Expression: 
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t is the age of concrete in days at the moment considered 
to is the age of concrete at loading in days 
t to is the non-adjusted duration of loading in days 
/3rl is a coefficient depending on the relative humidity (RH in %) and the 

notional member size (ho in mm). It may be estimated from: 

(B.7) 

PH =1,5 [1 + (0,012 RH) 18] ho + 250 ::; 1500 

PH =1,5 [1 + (0,012 RH)18] ho + 250 a3 s;; 1500 a3 

for fern 35 (B.Ba) 

for fern 2 35 (B.Bb) 

a1/2/3 are coefficients to consider the influence of the concrete strength: 

(B.Bc) 

(2) The effect of type of cement (see 3.1.2 (6)) on the creep coefficient of concrete may be 
taken into account by modifying the age of loading to in Expression (B.5) according to the 
following Expression: 

to,T . i 9 12 + 1 2 0,5 
( )a 
~ 2 + to,T ' 

(B.9) 

where: 
to,T is the temperature adjusted age of concrete at loading in days adjusted according to 

Expression (B.1 0) 
a is a power which depends on type of cement 

= -1 for cement Class S 
= 0 for cement Class N 
= 1 for cement Class R 

(3) The effect of elevated or reduced temperatures within the range 0 - BOaC on the maturity of 
concrete may be taken into account by adjusting the concrete age according to the following 
Expression: 

n 
tT = L e -(4000/[273+T(Llt; )]-13,65). L1 ti (B.10) 

i=1 

where: 
h is the temperature adjusted concrete age which replaces t in the corresponding 

equations 
T(~ti) is the temperature in °C during the time period ~ti 
~ti is the number of days where a temperature T prevails. 

The mean coefficient of variation of the above predicted creep data, deduced from a 
computerised data bank of laboratory test results, is of the order of 20%. 
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The values of cp (t,to) given above should be associated with the tangent modulus Ee. 
When a less accurate estimate is considered satisfactory, the values given in Figure 3.1 of 3.1.4 
may be adopted for creep of concrete at 70 years. 

B.2 Basic equations for determining the drying shrinkage strain 

(1) The basic drying shrinkage strain £ed,O is calculated from 

&cd,O = 0.85[(220 + 110, adS,). eXPl - a ds2 ' ~:J}1 0 6 'f3RH 

where: 
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fem is the mean compressive strength (MPa) 
femo = 10 Mpa 
CXc1s1 is a coefficient which depends on the type of cement (see 3.1.2 (6)) 

= 3 for cement Class S 
= 4 for cement Class N 
= 6 for cement Class R 

ads2 is a coefficient which depends on the type of cement 
= 0,13 for cement Class S 
= 0,12 for cement Class N 
= 0, 11 for cement Class R 

RH is the ambient relative humidity (%) 
RHo = 1 000/0. 

Note: exp{} has the same meaning as e( ) 

(8.11 ) 

(8.12) 
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