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{ SUMMARY )

Purpose &
Contents

The final goal of this study is to mitigate the limitation of the strength ratio
between column concrete strength and slab concrete strength in order to increase
the use of high strength concrete to construction site. Three final goals were
established to examine the applicability of current code provisions for the use
of high performance concrete for structures.

1.

Evaluation of applicability of concrete compressive strength ratio of 1.4
which causes the limitation of use for high strength concrete for columns
Suggestion of revised code provisions of load transfer capacity of column
load through weaker strength slabs which consider the confinement effect of
slab and other reinforcing system

Development of effective compressive strength prediction equation of
slab-column jointed area which consider the effect of lag of failure for hig
performance concrete by using steel fiber

Results

Effective compressive strength of slab-column jointed area was larger than
1.5 according to the test of sandwich column test which have 150 MPa
compressive strength concrete columns

. Effect of steel fiber on the increase of effective compressive strength was

indicated because effective compressive strength was larger than 1.9
according the sandwich column compression test

. According to the internal column test, effective compressive strength ratio

was larger than 4.5. Especially, test specimens with additional
reinforcement have approximately 5 of effective compressive strength ratio

. Strain profile and stress distribution which indicate the confinement effect

of the slab on the slab-column jointed area according to the internal column
test specimens

. A finite element analysis model for expressing the behavior of high strength

concrete column-weaker strength concrete slab assembly under gravity load

. Database was constructed with collection of 66 sandwich column specimens and

47 internal column specimens from the previous researches

. Empirical equation for the prediction of effective compressive strength was

developed according to the regression analysis of database

Confinement strength of slabs was indicated physically and effective
compressive strength prediction method was developed by using concrete
plasticity theory

. Based on the findings of this study, revision of current code provisions for

concrete structures was suggested

Expected
Contribution

Test results may be a reliable basis for selective use of ultra high
per formance concrete and normal concrete for different members according to
the test results

Diverse variables can be examined by uusing the proposed finite element
analysis model

High strength concrete column-weaker strength concrete slab system can be
constructed under various conditions by updating the effective compressive
strength prediction equation and method

Economical design and construction can be possible because effective
compressive strength prediction equation can solve the problems caused
during puddling

. Suggestion for revision of current code provision may cause the active use

of high strength concrete

Keywords

High .
. Confinement , , .
Puddling performance offect Steel fiber Alternative detail
concrete
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1960 1963
() M)
Ny \ )

Albert C.

Bianchini ACI318-63

The First .

Experimental F'r§t_C°d:
Study on provisions for
Sandwich column-slab
Columns connections

45 specimens
fck,max=62 MPa

1991
)

\/
William L.
Gamnble

Evaluation of
High strength

concrete on stress

transfer

13 specimens
fck,max=96 MPa

1992 1998 2000 2004
() () ' I
N U U \J
Chuan-Chien Shu Carlos E. Ospina Peter J. McHarg Siu C. Lee

Considering more
realistic cases,
Evaluation of ACI
code provisions

54 specimens
fokmax=54 MPa

Considering Slab
Load on the
specimens

12 specimens
faomax=120 MPa

Considering SFRC
on puddled
concrete at slab

12 specimens
fck,max=90 MPa

Considering Slab
thickness for
calculating the
effective strength

6 specimens
fokmax=87 MPa

2005 2007 2014 2015
M M M O
\ U U

Abid A. Shah Joo-Ha Lee ACI318-14
Present
Research

Re-evaluation of
previously
investigated
specimens

8 specimens
faomax=85 MPa

Effectiveness of
SFRC, Just test
results were
reported

6 specimens
fck,max=98 MPa

No changes on
load transfer
section

Section 15.3

fa=150 Mpa
SFRC
Confinement &
Size Effect
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