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Discussion on Seismic Design of Straddle Monorail Elevated Station with
Single Column Large Cantilever Steel-concrete Composite Frame
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Abstract; Targeting the low seismic redundancy of the single-column large cantilever steel-concrete
composite frame in straddle-type monorail elevated station structures, which is rarely applied in high-
intensity seismic regions, an engineering case of a straddle-type monorail single-column large cantilever
steel-concrete composite frame elevated station is used as the background. to better analyze the entire
process of seismic resistance at elevated stations. Rational seismic performance goals are set up according
to building codes and urban rail transit standards, and the stress situation during the seismic resistance of
components is studied. The finite element analysis software Midas is used for calculation and suitable
seismic waves are selected. The elastic time-history analysis method is adopted for frequent earthquakes

and medium earthquakes, and the response spectrum analysis of structures for the earthquake effect is

amplified. The results show the components meet
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an integrated superstructure-bearing platform-pile foundation calculation modeling method and performing
an elastic-plastic time-history analysis. Key components are calculated with a fiber cross-section model,
reflecting the behaviors of key components after entering the damage stage under rare earthquake effect.
The cracking and crushing history of the concrete sections, and the yielding and hardening process of
steel or rebars can be reviewed. The results show all structural components meet the seismic performance
goals: (1) Steel fibers in key components, whether under tension or compression, do not exceed the
yield strength, maintaining an elastic state. Concrete fibers crack under tension but do not reach yield
strength under compression. Meanwhile, the ductility coefficient D/D1 is less than 1, indicating that key
components meet the seismic performance goal of not yielding under compression bending and shear; (2)
Rebar fibers in the pile foundation, whether under tension or compression, do not exceed yield strength,
and concrete fibers crack under tension but do not reach yield strength under compression, meeting the
seismic performance goal of not yielding under compression bending and shear; (3) Under earthquake
effect, there is a noticeable difference in base shear between models with piles and models without piles,
and models with pile foundations exhibit larger earthquake shear forces. Pile-soil interaction should be
considered in the design.

Key words: straddle monorail ; elevated station; single-column large cantilever; steel-concrete composite

frame ; seismic performance; fiber cross section; key components; ductility coefficient
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Fig.1 Elevation station hall floor plane (unit: mm)
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Fig.2 Elevation station mezzanine plane (unit: mm)
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Fig.3 Elevation station platform level plane (unit; mm)
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Tab. 3 Performance design indexes of structural members
under seismic action of different grades
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Tab.4 Reference indicators for achieving seismic performance requirements of structural components
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Tab.6 Comparison between frequent seismic wave average
spectrum and code response spectrum
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Tab.7 Base shear force analysis for elastic time history and
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trum

X X450 R Y E

Y AR AR

TH N R EETR KN R HERER
JLREE 17083 — — 11239 — —
AT 18286 107.4% W2 12159 108.2% it I
KARWE 1 18121 106.1% W 12949 115.1% Tl 2
KERWE 2 18447 107.9% WL 13449 119.7% Wi 2
FHMEH 18285 107.3%  WHE 12852 114.4% i 2

N 6 FIFe 7 AT, X T2 1) die/IME R B TE S
PATE LR 106. 1%, Y = ] e/ IMELC A RIS SV 3 s
A ZE Y 108. 2% ;3 LI LEFFEIR BT J° 3918 X &
i) N SN HG 45 1Y 107. 3% , ¥ F2 1) N B0 B2 i 45
(1 114. 4% 55505 12 X 85 T3 A /N T4 B 53 i 1
TEILZE R 80% , A 55 M R P CHE B J1 AN /INTF RIS
L R 65% 1) 554, I H B A5 M= il i AR
AKT 135% , VA KT 120% ; 152 5 1 45 252 1 [1]
HBK T L5 A A TEINAY 10 A%, BLArE g KAR B AT
WV 359 S I i 55 RN B I i 7 3 S B0 ) b R S
FBOH FEAN T 20% , PRI i 2 FH 174) b 52 308 36 2 R
TR,

3.2 Elf{I#f

22108 i A5 A R B T S5 )2 (R RS AR dn gk

8 7N,

*8 ZBMEEERESNEREIESTHE BT R
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Tab. 11 Comparison between rare seismic wave average
spectrum and code response spectrum
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