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Strength Prediction of Interior Beam-column Joint
using 3D Strut-Tie Model
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ABSTRACT

The current design procedures of ACI 318-02, CE3-FIP and NZS 3101 for interior
beam-column joints do not provide engineers with a clear understanding of the physical behavior
of beam-column joints. In this paper, the failure strengths of the interior beam-column joint
specimens tested to failure were evaluated using the 3-dimensional strut-tie model approach,
design criteria of ACI 318-02, ACI-ASCE committee 352 and Park and paulay, and softened
strut-tie model approach. The analysis results obtained from the 3-dimensional strut-tie model
approach were compared with those obtained from the other approaches, and the validity of the
approach implementing a 3-dimensional strut-tie model was examined.
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Specimens (MPa) | Z8Ms Reinforcement Reinforcement| 45(%) 10?;(1::\” Reinforcement _ | $(%)
| 26.21 1.00 | 3#10(top), 3#8(bottom) 8 #7 2.0 1669 2 #4 @152.4mm | 0.011
il 41.80 1.72 |3#10(top), 3#8(bottom) 8 #10 4.3 1602 2 #4 @152.4mm | 0.011
m 26.62 1.64 |3410(top), 3#8(bottom) 10 #11 6.7 1584 2 #4 @152.4mm | 0.011
v 36.07 1.18 |3#10(top), 3#8(bottom) 10 #9 4.3 1615 2 #4 @152.4mm | 0.011
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VI 36.76 155 |3#10(top), 3#8(bottom) 8 #10 43 2683 2 #4 @152.4mm | 0.011
vi 37.25 1.12 |3#10(top), 3#8(bottom) 10 #9 4.3 2657 2 #4 @152.4mm | 0.011
Xt 35.18 1.63 |3#10(top), 3#8(bottom) 8 #10 43 1584 6 #5 @ 50.8mm | 0.052
Xm 41.32 1.71 | 3#10(top), 3#8(bottom) 8 #10 4.3 1571 6 #4 @ 50.8mm | 0.033
XV 33.18 1.14 |3#10(top), 3#8&(bottom) 10 #9 43 1584 6 #4 @ 50.8mm | 0.033
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(Viest: kN) 'ACT 318-02 [ACI-ASCE committee 352] Park & Paulay | Softened STM | 3-D STM
I 1090 038 082 056 105 0.82
I 1597 0.76 0.70 042 0.93 0.87
I 1228 079 073 050 0.9 075
v 1454 078 072 045 078 093
v 1530 0.74 0,68 0.14 0.63 0.88
Vi 1646 069 064 0.47 096 0.84
VI 1468 078 072 053 0.93 095
X0 1948 057 053 077 068 063
X 1557 078 0.72 067 1.00 087
XV 1539 0.70 065 067 0.84 0.80
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