WEBE TREE $8% $20. pp.141~150, 1994. 12, 319

®

S

X

Fgeigol % Faeh ol gre)
$HAFAF 4 JN2ZAE N4

AT AT AR A Y
(944 99 13" %)

A Study on the Stress Concentration Factor and Fatigue Strength
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Abstract

In designing, the strength of tubular joint has been an important problem for
integrity of steel structures in which many tubular members are used.

This paper presents the results of FEM analysis on stress concentration and
fatigue crack initiation life for two types of tubular joints. One is circular and
rectangular T type joints which consist of circular brace and rectangular chord.
Another is circular and circular T type joints which consist of circular brace and
circular chord. FEM analyses were performed under the axial load and in-plane
bending moment. The fatigue crack initiation life can be estimated by using &-N
curve and by applying the Palmgren-Miner linear damage rule.

According to the results, the stress concentration factor(SCF) of circular and
rectangular joints is higher than that of circular and circular joints. The fatigue
crack initiation lives of circular-circular joints and circular-rectangular joints
were calculated.
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Table 1. Model definition

Model name Chord type Brace type Applied load No. of model
CCA Circular Circular Axial 5
CCM Circular Circular In-plane bending 5
BCA Rectangular Circular Axial 5
BCM Rectangular Circular In-plane bending 5
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Table 2. Model dimension
Model Chord(mm) Brace(mm) A 7 a T
ode

D T L d £ 1 (@/D) | (D/2T) | (2L/D) t/T)
1 219 7.0 | 1804 89 5.5 470 0.40 15.65 16.47 0.79

2 219 7.0 | 1804 114 6.0 470 0.52 15.65 16.47 0.86

3 219 7.0 1 1804 141 6.6 470 0.64 15.65 16.47 0.94

4 219 7.0 | 1804 168 7.0 470 0.77 15.65 16.47 1.00

5 219 7.0 | 1804 219 7.0 470 1.00 1565 | 1647 1.00
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Table 3. SCF of model CCA for axial load condition

Model CCA-1 CCA-2 CCA-3 CCA-4 CCA-5
Method Chord | Brace | Chord | Brace | Chord | Brace | Chord | Brace | Chord | Brace
Kuang 14.3 9.7 14.8 | 16.9 14.4 | 15.7 12.4 112.9 - -
.. Gibstein 13.3 97 15.0 (104 15.8 | 10.6 14.3 99 - -
Empirical
E &
Formula ) 12.9 94 14.7 | 10.0 15.6 9.9 14.4 8.9 - -
Durkin
Wordworth| 13.4 9.5 15.0 | 10.5 15.5 | 10.7 13.8 9.7 8.6 4.0
FEM 12.6 | 13.0 146 | 13.0 16.0 | 14.0 16.8 | 13.0 6.9 6.6

* CCA : Circular chord and circular brace tubular joints for axial load
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Table 4. SCF of model BCA for axial load condition
Model BCA-1 BCA-2 BCA-3 BCA-4 BCA-5
Method Chord | Brace | Chord | Brace | Chord| Brace { Chord | Brace | Chord | Brace
Masayuki, T. etc. 19.9 25.2 271 23.0 -
FEM 229 | 304 | 28.0 | 36.3 {302 | 396 | 30.8 | 39.9 | 115 11.0

* BCA : Rectangular chord and circular brace tubular joints for axial load
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Table 5. Crack initiation life of model CCA

ngch zel %3
Ao meFe =

Model
CCA-1 CCA-2 CCA-3 CCA-4 CCA-5
Item
Life
0.92E+05 0.33E+06 0.797TE+06 0.20E+07 0.468E+09
(Cycle)
Stress
0.00873 0.00681 0.00563 0.00464 0.00143
(MPa)
* Range of load 2.04 ton(£1.02 ton). load ratio R=-1
* CCA : Circular chord and circular brace tubular joints for axial load
Table 6. Crack initiation life of model CCM
Model
CCM-1 CCM-2 CCM-3 CCM-4 CCM-5
Item
Life
0.382E+06 0.123E+08 0.355E+09 0.711E+10 0.545E+14
(Cycle)
Stress
0.00628 0.00314 0.00225 0.00118 0.00078
(MPa)

* Range of moment 1.0 ton - m(%£0.5 ton - m), ratio R=-1

* CCM : Circular chord and circular brace tubular joints for in-plane bending moment
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Table 7. Crack initiation life of model BCA
Model
BCA-1 BCA-2 BCA-3 BCA-4 BCA-5
Item
Life 0.98E+02 0.11E+03 | 0.15E+03 | 042E+03 | 0.16E-+08
(Cycle)
Stress
(MPa) 0.0402 0.0360 0.0295 0.0226 0.0031
* Range of load 2.04 ton(£1.02 ton). load ratio R=-1
* BCA : Rectangular chord and circular brace tubular joints for axial load
Table 8. Crack initiation life of model BCM
Model
BCM-1 BCM-2 BCM-3 BCM-4 BCM-5
Item
Life
0.798E+03 0.196E+04 0.742E+04 0.389E+06 0.722E+05
(Cycle)
Stress 0.0183 0.0165 0.0116 0.0062 0.0094
(MPa) ' ’ ' ' '

* Range of moment 1.0 ton - m(%0.5 ton - m), ratio R=-

* BCM : Rectangular chord and circular brace tubular joints for in-plane bending moment
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