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

The current design procedures of ACI 318-02 and CEB-FIP for the exterior beam-column
joints do not provide engineers with a clear understanding of the physical behavior of the
beam-column joints. In this paper, the failure strengths of the exterior beam-column joint
specimens tested to failure were evaluated using the approach implementing 3-dimensional
strut-tie models, 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 models were compared with those obtained from the other approaches, and the validity
of the approach implementing 3-dimensional strut-tie models were examined.
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Specimen (NicP y | Reinforcement A Axial Load Reinfor A Vih, tht gare
einforcemen ;
a (mm? N/(Ag*f:") cement (mm?) (kN
1 31.1 0.17 252 249 J
Z 417 0.10 R6 252 244 ]
3 41.7 _ : 0.00 252 212 J
4 44.7 4-D16 796. 0.17 63 236 J
& 36.7 0.09 R3 63 220 J
€ 40.4 0.00 63 208 J
7 322 0.12 252 249 J
& 41.2 0.08 R6 252 243 J
g 40.6 0.00 252 234 ]
10 44.4 12-D10 856 0.17 63 241 J
11 41.9 0.08 R3 63 229 J
12 35.1 0.00 63 207 J
13 46.4 0.04 R6 252 207 J
14 41.0 4-D13, 8-D6 764 0.08 R3 63 224 J
15 39.7 | 4-D13, 4-D10 793 0.08 63 229 J
16 374 12-D13 1524 0.00 R6 252 250 J
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= Vih,cal / Vih,test
AgA (V.s;} ?i}iN) | 3180z | ACIASCE Committee | Softened STM| "~ 3D-STM
sk AC 352 Method ark & Paulay | present)

1 249 1.08 094 1.07 052 072
2 244 1.28 110 123 017 086
3 212 147 1.27 106 0.20 1.04
a 236 1.37 118 1.48 057 086
5 220 1.33 L15 113 006 090
6 208 1.47 1.27 101 006 L15
7 249 110 0% 09 017 087
8 243 1.27 110 1.10 017 1.06
9 231 131 113 092 018 102
10 241 1.33 L15 1.30 056 1.03
1 229 1.36 118 112 0.05 L16
12 207 1.38 1.19 088 0.6 1.04
13 207 1.59 137 098 020 119
14 224 138 119 117 005 097
15 229 1.33 115 1.02 0.05 1.27
16 250 118 1.02 086 017 0%
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