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Analysis and Design of Concrete Structures with Strut-Tie Model Approach

95, 0 B3

Abstract

This paper presents an evaluation of

the strength and behavior of a tested simply

supported rectangular reinforced concrete beam and a design example of a shear wall

using two-dimensional strut-tie model with finite element nonlinear analysis.

Strut-tie

models reflecting the actual support snd loading conditions are developed for the beam

and shear wall. The strut-tie model not only

orovides simple solutions for large number

of design situations dealing with the enure range of concrete structures which appear to

be rather complicated butl also predicts the behavior and strength of concrete members.
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Fig. 1 Test Specimen of Simply Supported Beam 3

Fig. 2 Detailed Crack Plot far Beam 3
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Table 1. Infarmation of a Tested Simply Supparted
Rectangular RAC Beam

Bottom Steel
Bars B, (ksi) ay (ks) ey (in/in)
%8 29,500 62.0 0.0021
29 97,50 5 0009
Top Steel
Bars Es (ksi) oy (ksi) ey {ivin)
el 2950 6.0 0.0021
Web Steel
Stirrup E, (ksi) ay (kst) £y (invin)
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Fig. 3 Corp. Principal Stress Flows of Beam 3

Fig. 4 Strut-Tie Model for Beam 3

Crilical Nodad Zone
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Fig. 5 Dimensioned Strut-Tie Model far Beamn 3
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Table 2 Member Farces at Failure 1oad in the
Strut-Tie Model for Beam 3

Member | Foree (kips) | Member | Force (kips)

1 1364 12 -36.0
2 26.3 13 .4

3 2604 14 -799
4 207 22 -40.1
8 -8.7 23 -1089
9 399 24 -1725
10 -102.2 % -300.8
11 415 29 ~-102.0

/f//:m 17

Load .
tkapsy
——  Expeniment (1987)

Strut-Tie Model

. Alter. Smue-Tie Model

Steer Sz tod 100010y

Fig. 5 Longitudinal Strain Behaviar of Beam 3
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Fig. 7 Camp. Principal Stress Flows in the Critical Nodal Zone
in the Stnt-Tie Model for Beam 3

At lpcre. Loaaing Step 18 & 19

At [ocre. Loading Step 20
Fig. 8 Crushed Shape of the Critical Nodal Zene in the
Strut-Tie Model far Beam 3
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7.5 U g r
lin=254mm; 1in = 6452 mm’ ;
1 kip = 4448 KN ; 1 ksi = 6895 MPa
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