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Validity Evaluation of Determination Methods of
Effective Concrete Strut Strength
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ABSTRACT
For implementation of the strut-tie model approach to the practical analysis and design of
structural concrete, the effective strengths of concrete struts in a strut-tie model, which have a
crucial effect on the determination of strut and tie forces and the validity verification of strut-tie
model's geometric compatibility condition, have to be determined accurately. In this study, the
validity of the methods for determining the effective strengths of concrete struts was evaluated by
conducting the strut-tie model analyses of the three reinforced concrete deep beams tested to

failure with the effective strengths of concrete struts obtained from the suggested determination

methods.
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Beams Eff. Strength of () P (%) Criteria for Determining Ultimate Strength P redicted
Concrete Strut by SS GC P
ACT 318-02 140 (GC-25) - - 1.30
Alshegir 1.25 (GC-25) - o 125
AASHTO-LRFD 1.10 (GC-8,9) - - 091
1 CEB-FIP 0.90 (GC-25) - o} 0.90
MacGregor 25 (GC-25) - ] 125
Schlaich et al. 140 (GC-89,25) - - ¢} 1.23
Yun 1.60 (S5-17,29) - - O 1.02
ACI 318-02 140 (554) B o 1.02
Alshegir 1.28 (GC-25) - - o 1.09
AASHTO-LRFD 1.10 (GC-8,9) - - O 1.07
3 CEB-FIP 0.80 (GC-25) - - o] 0.76
MacGregor 1.25 (GC-25) - O - 125
Schlaich et al. 1.40 (55-17,29) - - Q 116
Yun 1.50 (55-4,17) - - o 1.01
ACI 318-02 1.35 (GC-25) - - 0] 1.15
Alshegir 1.26 (GC-89) - - [¢] 1.23
. AASHTO-LRFD 1. 10 (GC-8,9) - - @) 1.02
10 CEB-FIP 04 (GC-25) - ) - 1.04
MacGregor 1 30 (GC-25) - - @) 1.27
Schlaich et al. 1.35 (GC-25) - - [¢] 1.08
Yun 1.70 (55-17) - - 0 0.99

(*): Maximum load that can be applied to beam strut-tie models; **: Cause for not exceeding (*); ***: Strut or tie no. that
caused structural stability and/or geometrical compatibility; SS: Structural Stability; GC: Geometrical Compatibility; NS:
Nodal Zone Strength

) Piredicied * Piea
Beam 1 Beamn 3 Beam 10 Average
ACI 318-02 1.30 1.02 1.15 1.16
Alshegir 1.25 1.09 1.23 1.19
AASHTO-LRFD 0.91 1.07 1.02 1.00
CEB-FIP 0.90 0.76 1.04 0.90
MacGregor 1.25 125 127 126
Schlaich et al. 1.23 116 1.08 1.16
Yun 1.02 1.01 0.99 1.01
N ! 3 pl 478.6 478.6
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