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Abstract: The interaction between concrete and steel tubes in concrete-filled steel tube (CFST) trans-
mission towers makes their seismic vulnerability different from that in ordinary concrete transmission
towers. To compare and study these differences, the article examined the interaction between steel
tubes and core concrete from a material constitutive model perspective. It used finite element software
OpenSees to establish a model for the CFST transmission tower and analyzed its structural response.
Incremental dynamic analysis was then applied to delineate vulnerability curves under various condi-
tions, including frequent, design basis, rare, and extremely rare earthquakes. Furthermore, the quan-
titative influence of the first cycle spectral acceleration on the failure probability of CFST transmission

towers was assessed. The results of seismic vulnerability were compared with those of ordinary trans-
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mission towers. Findings indicated that CFST transmission towers were less vulnerable to severe

damage or collapse under the actions of frequent, design basis, rare, and extremely rare earthquakes.

The first cycle spectral accelerations were mostly between 1.0g~1.4g. With the increase in earthquake

intensity, the seismic performance of CFST transmission towers became worse than that of ordinary

transmission towers.

Keywords: concrete-filled steel tube transmission tower; incremental dynamic analysis; vulnerability

analysis; opensees; seismic performance; structural response analysis
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Fig. 1 Diagram of compressive stress-strain relationship of

core concrete under different confinement conditions

1.2 NERELWMEBEERE

DLW VLA L R 3 A DAY B L B I 5 R 210 m
AN 248 m, R 5 2 ELHE S (1 =)= B Sk
RIS, B B 0 #TE R R O IE 5B MR 44.3 m.
R 55 B 28 35, i HCTR B6E A 08 O S E Ol 138 ms
K Hl OpenSees A5, 5  H 1 448 A4~ 75 45, 1 360 4
FATT, FRICHE R TR F AR 4 Pk 22 AT 0T, B ALR T [ 8
Dy LA 8T 2 A e A A T, BELJE SR ] 3 ] B
Je i F LR R R 2, AR oB AL an &) 2
Fr7s o BN TR B LR 1 1) 48 T 2T 4 s i 1 3 s o

28 S LA 43 M AT A5 i H B R B A 0 A AR A
W1,

2 FHHSZHMIES T

2.1 MEZhERSENE

i R BT AR ML X DU RS BE B AN O 8 K, it
B b 52 0 BE O 0.20g, S 20 O 11 26 kAR
BT AR 2 4 5 A R MYE BT i AR O H AR
%, N PEER %4l g v, 72 45 0 3 22 14 3] Be DU i H
b BB B O M R — Z 5 b RR B, JF AR 4

4]
(c) 3rik

L
(a) IETH
B2 AN TR BE IS ) = 4 PR oo

Fig. 2 Three-dimensional finite element model for concrete-

(b) M

filled steel tube transmission towers

[ e o

£ éy &
(b) £ R B A Y (c) A A H HETY
813 A TR B A 1 48T 2T 4 &K

Fig. 3 Diagram of cross-section fiber of concrete-filled steel

tube members
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Table 2 Information of selected seismic records
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Fig.5 Average acceleration response spectrum curves after
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