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Geometric parameters of tapered portal frames(unit: mm)

I(h)= I(h)=
12(5.4) m 18(6.9) m

I(h)= I(h)= I(h)=
24(6.9) m 30(8.4) m 36(8.4) m

I(h)=
42(9.0) m

A 200x 150% 4. 5% 6 350x 170x 5% 8
B, 400x 150% 4. 5% 6 475x% 170x 5% 8
400x 150x 4. 5x 6 475% 170x 6% 6
C 200x4.5x 6  300x 170x 6% 6

350 200x 6x 8 400x 200%x 6x 10 400%x 220 x 8x
670 % 200x 6x 8 850x 200 6x 10 950% 220 x 8x
670x 200x 6x 8 850x200x 6x 8 950% 220 x 8x
400x 200x 6x 8 600x200x 6x 8 600x 220x 8x

10
10
10
10

400 x 220x 8x 10
1 000x 220x 8x 10
1 000x 220x 8x 10
600x 220x 8x 10

D 200%4.5x 6 300x 170x 6x 6 400x 200X 6x 8 600x 200x 6x 8 600x 220 8x 10 600x 220x 8x 10
I(h)= I(h)= I(h)= I(h)= I(h)=
48(9.0) m 54(9.0) m 60(9.0) m 66(9.0) m 72(9.0) m

A 400x 220x 8x 10
B, 1 050x 220x 8x 10
1 050x 220x 8x 10
C 600x 220x 8x 10
D 600x 220x 8x 10

400x 250x 8x 10
1150x 250x 8x 10
1150x 250x 8x 10
650x 250x 8x 10
650x 250x 8x 10

400x250x 10x 12 400x 300x 10x 12
1 200x 250x 10x 12 1200x 300x 10x 12
1 200x 250x 10x 12 1200x 300x 10x 12
650x250x 10x 12 650x 300x 10x 12
650x250x 10x 12 650x 300x 10x 12

400x 300x 10x 12
1250x 300x 10x 12
1250 300x 10x 12
650x 300x 10x 12
650x 300x 10x 12

4(a),(b), (o) 12,42, 72 m
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Fig.2

vibration frequencies
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Fig. 4 10 Previous vibration modes of tapered portal frames with different spans
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Fig.5 10 Previous vibration modes of tapered portal frames
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Tab.2 Sections of tapered portal frames with different heights( unit: mm)

h=6 m h= 9m h= 15 m h= 18 m
A 400x 220x 8x 10 400x 220x 8x 10 400x 220x 8x 10 400x 220x 8x 10
B, 950x 220%x 8x 10 1 050% 220x 8x 10 1 150% 220x 8% 10 1 250%x 220x 8% 10
B, 950x 220x 8x 10 1050% 220% 8% 10 1 150% 220%x 8% 10 1 250% 220% 8% 10
C 600x 220x 8x 10 600x 220x 8x 10 600x 220x 8x 10 650x 220%x 8x 10
D 600x 220x 8x 10 600x 220x 8x 10 600x 220% 8x 10 650% 220% 8x 10
A 51.05 80.84 90. 68

113.28
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Dynamic Behavior of Portal Frame Structures with Tapered Members
WANG Chuarr qi, GAO Xuamrneng, LI Kun

(College of Civil Engineering, Huaqiao University, Quanzhou 362021, China)

Abstract: A dynamic numerical simulation model of a tapered portal frames considering the nonlinearity of the materials,
established by ANSYS program. Dynamic modes analysis of tapered portal frames with different spans and slenderness ra
tio shows: the tapered portal steel frames own shuttle shaped plump hysteretic curves with good energy dissipation and
good plastic deformation. The rigidity and strength of the tapered portal steel frame degrade increasingly under the low
cyclic loading. The ductility of the tapered portal steel frames reduces evidently with increasing spans or column slender
ness ratios; when the span is larger than 42 m and the slenderness ratio is greater than 90, the degradation of the stiffness
and strength of the portal frame accelerates, and ductility of the structure decreases rapidly. Under the forward and re
verse loading on the frames, the corresponding displacements are not entirely symmetrical, appearing the Bauschingers
effects.

Keywords: portal frames; tapered members; dynamic behavior; numerical simulation analysis; hysteretic curve; ductilt

ty



