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A Study on the Limitation of Applicability of Fixed Angle
Softened Truss Model
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Lee, Jung-Yoon

ABSTRACT

A fixed angle softened truss model has been developed in order to predict both shear
strength and deformation of reinforced concrete members. The model takes into account
the contribution of concrete by assuming the angle of cracks in the postcracking
concrete that coincides with the reinforced concrete principal compressive angle
determined by the applied stresses. Therefore, this model is capable of predicting the
contribution of concrete from the governing equilibrium and compatibility equations
including the shear stress and strain developed along concrete diagonal cracks. However,
the model has a limiting range to be applicable for reinforced concrete members. This
research proposes a new algorithm of fixed angle softened truss model capable of
removing the limitation of applicability. The proposed algorithm adopts a new conception
of constitutive laws. The average normal stresses of concrete in the x- y- directions can
be calculated by transforming the principal stresses of concrete. The proposed algorithm
is verified by comparing to the test results.

Keywords : truss model, shear, reinforced concrete, fixed angle, crack angle
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Fig. 2 Stress state of concrete element
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Table 1 Principal variables of test panets®

Con- Steel Steel

Panel crete | x-direction y-direction
ane!
2 fo 5|7

ket/ai | P# |kef/ei | PY |ket/ew
B1 | 462 [0.012] 4723 |0.006| 4539 |0.48

B2 | 450 )0.018] 4559 |0.012| 4723 | 0.69
B3 | 458 [0.018] 4559 |0.006| 4539 |0.33
B4 | 457 [0.030| 4794 10.006| 4539 |0.19
B5 | 438 |0.030| 4794 [0.012] 4723 | 0.39
B6 | 439 [0.030| 4794 {0.018] 4559 |{0.57
HB1| 678 |0.012| 4172 ]0.006| 4539 | 0.54
HB3| 681 [0.018| 4559 |0.006| 4539 {0.33
HB4 | 652 ]0.030| 4794 0.006| 4539 | 0.19
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Table 2 Maximun shear stress of RC panel and
maximum shear stress of concrete

[+
Panel il L mno
Test |H.&Z.| New | Test |H.&Z.| New
Bl |40.5|40.0[41.5|12.8|12.0( 14.0
B2 |62.5|63.8({64.2|11.210.5|11.5
B3 [44.6 [49.046.6|25.6|24.1|25.0
B4 |51.8|47.5]153.4(33.5(22.8(40.0
BS |73.1169.5(75.8{30.2|17.6]27.1
B6 [93.3185.8192,2116.2)10.8)18.2
HB1 } 43.5)41.1|44.4]16.1|9.00] 13.3
HB3 | 50.0 ) 50.2 | 50.0 | 26.2 | 28.3 | 26.5
HB4 | 54,7 |53.4|53.4|34.128.3|31.6
57.11
Mean 1.0210.98 {22.88]1.31]1.00
1111
Std.D 0.06 | 0.02 0.320.11
Vari. 0.06 ( 0.02 0.240.11

H.& Z. : Hsu and Zhang's FA-STM,

New :Proposed FA-STM,

Std.D: Standard deviation, Vari.:Variance value
(=8td.D/Mean)
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