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Table 1 Specimens size and joint distributed steel chart

No. of specimens T-1 T-2 T-3 T-4 T-5 T-6
b x h/mm 133 x333 133 x 400 133 x 500 133 x 400 133 x 400 133 x 400
beam longitudinal steel 4020 4920 4®20 4®20 4920 4®20
stirrup 06.5@ 80 6.5@ 80 06.5@ 80 6.5@ 80 6.5@ 80 06.5@ 80
b, x h,/mm 133 x 500 133 x 500 133 x 500 133 x 500 133 x 500 133 x 500
by X hy/mm 500 x 133 500 x 133 500 x 133 500 x 133 500 x 133 500 x 133
column longitudinal steel 12014 12014 12014 12014 12014 12014
stirrup D8@ 80 D8@ 80 D8@ 80 D8@ 80 D8@ 80 D8@ 80
height ratio of beam and column 0.667 0.8 1.0 0.8 0.8 0.8
stirrup ©6.5@ 80 6.5@ 80 06.5@ 80 6.5@ 80 concrete D8@ 80
joint core
stirrup ratio 0.67% 0.67% 0.67% 0.67% 0 1.53%
axis — pressed ratio 0.12 0.12 0.12 0.22 0.12 0.12
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Fig.1 Specimen form board
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Fig.2 Constitution detail of beam steel extending joint
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and joint crack
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Table 2 Joints test result kN

T-1 T-2 T-3 T-4 T-5 T-6

No. of specimens

Test of Per ! 30 35 45 40 35 35
1 35 35 45 45 40 45

FEM of Per discrete model 35 40 45 50 40 45
smeared model 38 45 49 53 45 52

Test of Pu ! 41 50 62 51 49 43
1 50 62 76 59 55 67

FEM of Per discrete model 51 79 87 69 66 78
smeared model 52 63 89 70 66 81
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Fig.4 Joint region cracks development course
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Experimental Study and Nonlinear Finite Element Analysis on
the T-shaped Column Frame Structure Joints
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(1. College of Civil Engineering ,Southeast University, Nanjing 210096 ,China ;
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[ Abstract |

periodic cycle loads. The paper uses variable parameters of beam section height, the axis-pressed ratio and the vol-

The paper makes experiment about six T-shaped cross section column frame joints under low

ume ratio of hoop reinforcement to research cracks formation and development and the failure mechanism of the
joints. The paper points out that joints’ crack shape appears as reverse “K” but not the common rectangular

”»

joints’ “X” shape,and the endure mechanism is inclined to the steep press-pole mechanism. At the same time,
this paper makes use of a software ANSYS to develop the language APDL two times to T-shaped column joints to
carry on nonlinear finite element analysis, adopts discrete cracking model smeared cracking model, and carries on
the contrast analysis with experiment result. Analysis enunciates that nonlinear finite element analysis calculation
results fit in aill with experiment result . The paper changes procedure parameters to cause the core area shear-press
breakage, and to do further argument about the formation of the joints crack and the joints failure mechanism.

T-shaped joints ; crack shape ;failure mechanism ; ANSYS ;nonlinear finite element
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