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ABSTRACT

The strength reduction factors recommended in the reinforced concrete design
standard ‘EIT 1008-38 were adopted from the American ACI318-89 code. These factors were
based on the analyses of statistical material and construction quality data collected in USA which
may differ from Thailand. It will be more appropriate if these strength reduction factors are
selected based on the analyses of data collected in Thailand rather than adopted from the foreign

code.

Nowadays, two sets of strength reductions factored were recommended: Case 1
when good quality of the materials and construction were specified. In this case, the strength
reduction factors were totally the same as in the ACI318-99 code. Case 2 when good quality of
the material and.construction used.were not specified. In the latter;.5/6 times of the strength
reduction factors recommended in Case 1 were used. However, there is no any-scientific proof or

evidence of the accuracy of this number 5/6.

This research studies the selecting of the appropriate strength reduction factors
for the reinforced concrete standard based on the statistical materials and construction data in
Thailand for the Case 1 or when good quality of the material and construction used were specified
which usually applied for medium or small buildings. The statistical data used are collected from
3 condominium buildings with 8 to 31 stories including sizes of members and locations of rebars
(beams: 372 observation and columns: 201 observations), the mechanical properties of rebars (139
specimens) which collected from construction sites and construction material retailers and ultimate

strengths of concrete (1974 observations) which the test data collected from 19 ready-mixed



concrete plants. These data directly affect the strengths of the structural members. The strength
models were created based on the design formula then the Monte Carlo simulations were
conducted. The random values of the variables which affect the strength of the structural members
were generated based on types of the distribution fitted for the collected data. The distributions of
the member strengths were calculated. Along with the distributions of the load effects, the
reliability indices were determined. Finally, the appropriated strength reduction factors which
give the reliability indices closest to the target reliability recalibrated from the ACI318 code were

chosen.

From, this study, the chosen strength reduction factors are 0.89 for beams
resisting moment, 0.97 for beams resisting shear and 0.86 for short tied columns resisting axial
load. These factors were found to be significantly different from the ones recommended for case 1
mentioned above. However, dues to the limited numbers of data, it was recommended to collect

more data for the improving Thailand reinforced concrete design standard in the future.

Keywords : Strength reduction factors, Reinforced concrete design standard,

Mote Carlo simulation, Analyses of structure reliability
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