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ABSTRACT
The creep and shrinkage of concrete causes a long-term behavior of concrete
structures such as the increase of deflection over time, the tensile cracking due to
shrinkage, the long-term loss of pre-stressing force in pre-stressed concrete structures,
the differential column shortening in high-rise buildings, the redistribution of stress and
strain over time, etc. In order to predict the long-term behavior, it needs a material
model for creep and shrinkage which is generally developed based on the curve fit for
the test data of creep and shrinkage. A database for the test results is essential in
developing a model and analyzing the long-term behavior of concrete structures.
The Korea Concrete Institute committee 211 (KCI 211-creep and long-term
behavior of concrete structures) recently established a database for the creep and
shrinkage tests. The laboratory test data were extracted from the research papers
published in the KCI Journal for twenty years from 1992 to 2012 and were collected
according to the test condition and the test methods. The database consists of 101 and
62 data sets for the creep and the shrinkage tests, respectively. The collected test data
were compared with the creep and shrinkage strains calculated from the existing
models, KCI model, ACI model, CEB MC 90 model, B3 model, and GL 2000 model.
The database will be continuously updated and will be used in developing a new model
appropriate to concrete produced in Korea.
1. INTRODUCTION
In a service state of concrete structure, the stress acting on the concrete is
generally less than 40% of the actual compressive strength of the concrete, and the
elastic strain corresponding to the stress ranges from 300 to 400×10-6. The shrinkage
strain of concrete due to drying is usually about 200 to 600×10-6. The creep coefficient,
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which is defined as a ration of the creep strain to the elastic strain, is about 2.0 to 4.0. It
definitely indicates that the time-dependent strain caused by the drying shrinkage and
creep is generally more than the elastic strain. Many problems in concrete structures
such as long-term deflection, the tensile cracking, the long-term loss of pre-stressing
force in pre-stressed concrete members, and the differential column shortening in highrise buildings are cause by the creep and shrinkage. Therefore, the long-term behavior
of concrete structures should be considered in the process of design and construction.
In order to predict the long-term behavior, it needs a material model for creep and
shrinkage which is generally developed based on the curve fit for the test data of creep
and shrinkage. The existing models, ACI, CEB MC 90, B3, and GL2000, were also
developed based on the databases. The concrete property depends on the regionality
because the concrete consists of local constituents, cement, sand and gravel. The
properties of creep and shrinkage may have the regionality. For this reason, to develop
an appropriate model for concrete manufactured in Korea, it needs a database for the
creep and shrinkage tests performed in Korea.
Recently, the Korea Concrete Institute committee 211 (KCI 211-creep and longterm behavior of concrete structures) built a database for the creep and shrinkage tests.
The laboratory test data were extracted from the research papers published in Koreal
for twenty years from 1992 to 2012 and were collected according to the test condition
and the test methods. The database consists of 101 and 62 data sets for the creep and
the shrinkage tests, respectively.
In this paper, what the new database is made up of will be first explained, and the
collected test data will be compared with the creep and shrinkage strains calculated
from the existing models, ACI model, CEB MC 90 model, B3 model, and GL 2000
model. Finally, the future plan for maintaining and updating the database will be given.
2. KCI Database of Test Data for Creep and Shrinkage
The KCI database consists of three parts: basic information for the tests, creep test
data, and shrinkage test data as shown in Fig.1. The test data were extracted from all
the literatures published in Korean domestic journal until October 2012. 101 data sets
for creep tests and 62 sets for shrinkage tests were collected and included in the
database.
The first part, the basic information, include the information for the representative
researcher name, the publishing year, water to cement ratio, cement content,
compressive strength at 28 days, specimen size, curing condition, temperature and
relative humidity, as shown in Fig.1 (a). The measured creep strain was transformed
into the value of the creep compliance function at the measuring time. The values of
creep compliance function at the measuring times were first included in the second part
of the database. The calculated values of the compliance function based on the
existing models were also included for the comparison between the measured and the
calculated compliances as listed in Fig. 1(b). As for the shrinkage test data, the
measured shrinkage strains at the measuring times were first entered. For the same
testing condition, the shrinkage strains were predicted based on the existing models.
The predicted strains were listed together as shown in Fig. 1(c).

2149

(a) Basic information (Researcher, Material, Temperature, and Humidity)

(b) Creep data

(c) Shrinkage data
Fig. 1 Database for Creep and Shrinkage Tests
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3. Analysis for creep and shrinkage test data
3.1 Creep test data
The measured creep compliance was compared with the compliance calculated
from the existing models in Fig. 2. In the Fig. 2, the solid dots are the test data came
from KCI database, and the hollow dots from Rilem database. As the increase of the
creep strain, the difference between the measured and the calculated creep is
becoming larger, and the measured was generally getting larger than the calculated.

(a) ACI 209R-92

(b) B3 (Bazant-Baweja)

(c) CEB MC90-99

(d) GL 2000

Fig. 2 Comparison between the measured and the calculated creep strains
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From the comparisons of Fig. 2, the coefficient of variation was calculated to
estimate the discrepancy between the measured and the calculated compliances as
listed in Table 1. In the case of Rilem data base, the coefficient of variation for the
GL2000 model was the lowest value as 24.0%, which indicates that the GL200 model is
the most accurate in predicting the creep data. On the other hand, the ACI model
turned out to be the most accurate for the creep data of KCI database.
Table 1. Coefficient of Variation for Creep Data
Model
Database
Coefficient of
Variation (%)
Order of ccuracy

ACI 209R-92

B3

CEB MC90-99

GL2000

KCI

RILEM

KCI

RILEM

KCI

RILEM

KCI

RILEM

25.7

33.0

37.8

32.0

26.0

34.0

30.5

24.0

1

3

4

2

2

4

3

1

3.2 Shrinkage test data
Figure 3 shows the comparison between the measured shrinkage strains and the
shrinkage strains calculated from the existing models. In the Fig. 3, the solid dots are
the test data came from KCI database, and the hollow dots from Rilem database. As
the increase of the shrinkage strain, the difference between the measured and the
calculated shrinkage strains is becoming larger, and the measured was generally
getting larger than the calculated.
From the comparisons of Fig. 3, the coefficient of variation was calculated to
estimate the discrepancy between the measured and the calculated shrinkage strains
as listed in Table 2. The coefficient of variation for the shrinkage test data was larger
than that for the creep test data in most cases.
In the case of Rilem database, the CEB MC 90 model has the lowest coefficient of
variation. On the other hand, similarly to the creep test data, the ACI model was the
most accurate in predicting the shrinkage data of KCI database.
4. Concluding Remarks
A new database for the creep and shrinkage test data extracted from the literature
published in the Korean domestic journals was recently established by KCI committee
211. Among the existing models, the ACI model gives the most accurate prediction for
the measured creep and shrinkage data. In the near future, the KCI database will be
used in developing a new prediction model that is appropriate to the concrete
manufactured in Korea.
The KCI committee will keep updating the database by including new types of
cementitious materials which have been recently developed.
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(a) ACI 209R-92

(b) B3 (Bazant-Baweja)

(c) CEB MC90-99

(d) GL 2000

Fig. 3 Comparison between the measured and the calculated shrinkage strains
Table 2. Coefficient of Variation for Shrinkage Data
Model
Database
Coefficient of
Variation (%)
Order of Accuracy

ACI 209R-92

B3

CEB MC90-99

GL2000

KCI

RILEM

KCI

RILEM

KCI

RILEM

KCI

RILEM

51.9

46.1

59.1

43.3

61.8

36.0

52.8

57.9

1

3

3

2

4

1

2

4
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