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Calculation of Creep Coefficient for Concrete Structures Applying Time Step
Analysis for Relative Humidity and Temperature

Kyunghyun Kim', Ki Hyun Kim?, Inyeol Paik®"

Abstract: As part of a study to analyze the excessive camber occurring in prestressed concrete railway bridges, this paper presents a calculation method
and analysis results for the creep coefficient which defines the increase in camber of a concrete structure over time. Using the creep coefficient formula
of the design code, the coefficient is obtained by applying the climatic conditions (relative humidity and temperature) of 12 regions in Korea. The effects
of differences in climatic conditions by region and starting time of load on the creep coefficient are analyzed. In order to properly calculate the creep,
most of which occurs in the eatly stages of loading, a detailed analysis is performed by applying a time step analysis method to consider varying climate
conditions through loaded period. The creep coefficient obtained by applying the average climate conditions of the region is similar to the average of
the creep coefficients obtained by time step analysis. Through time step analysis, it is shown that the offset and overlap effects of relative humidity
and temperature on the creep coefficient and the climate effect at the time of initial loading can be appropriately represented.
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Table 2 Average of relative humidity and temperature calculated from
daily average values for last 20 years from 2003 to 2022

Regions Relativ(eo/l:;lmidity Tem(gér)mure
DAE 59.1 14.6
GAN 58.3 13.7
SEL 60.9 13.0
BUS 62.4 15.1
POH 63.3 14.8
WIU 63.9 124

INJ 68.0 13.9

DAJ 67.6 13.4

JIN 67.4 13.6

GWIJ 68.4 144
ADG 65.8 12.5
CAN 69.6 12.2
Mean 64.5 13.6
Design practice 70.0 20.0
Proposed 65.0 15.0
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Fig. 1 Monthly distribution of regional mean compared with constant
value used in design practice : (a) Relative humidity; (b) Temperature
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Fig. 2 Creep coefficients using regional average values and constant
values used in design practice for RH and T

Table 3 Creep coefficients calculated from regional average values for RH and T compared with those calculated from constant values used in design

practice
Region i
Period g Mean De51gn
DAE GAN SEL BUS POH WwWJuU INJ DAJ JIN GWJ ADG CAN Practice
90 days 1.003 0996 0962 0977 0965 0925 0905 0902 0907 0908 0909 0.867 0.936 0.986
2 years 1.558 1.548 1.494 1.517 1.500 1.438 1.408 1.404 1.411 1.413 1.412  1.350 1.455 1.525
10 years 1.800 1.790 1.729 1.751 1.732 1.666 1.629 1.625 1.633 1.634 1.636 1.566 1.684 1.750
20 years 1.843 1.834  1.772 1.794 1.774 1.708 1.670 1.666 1.674 1.674 1.677 1.606 1.724 1.791
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Fig. 5 Creep coefficient by applying TSA method and constant RH and T

Table 4 Creep coefficient according to period by locations with TSA method

Period DAE GAN SEL BUS POH WJU JNJ DAJ JIN GWJ ADG CAN Mean p]iz;lgct
Average RH,T 1003 0996 0.962 0977 0.965 0925 0.905 0902 0.907 0908 0909 0867 0936
digs TSA Method  1.027 1.006 0998 0.966 0959 0964 0.925 0923 0911 0917 0927 0.893 0951
Ratio (%) 977 990 964 101.1 1006 960 978 977 996 99.0 981 971 984 -
Average RH,T 1800 1790 1720 1751 1732 1666 1620 1625 1633 1634 1636 1566 1683
y;?rs TSA Method 1.866 1.785 1.764 1.766 1.725 1.691 1.700 1.684 1.655 1679 1.634 1618 1714
Ratio (%) 965 1003 980 992 1004 985 958 965 987 973 1001 968 982 ;
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