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Analysis of Optimal Design and Mechanical Properties by Numerical Simulation Method on

Longspan Irregular Cantilevered Structure
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Abstract; The new Liaoning Provincial Archives is a provincial key construction project, and the building layout is relatively
complex. According to the characteristics of irregular plane and large cantilever of the project, the finite element analysis software such as
Midas/Gen is used for numerical simulation analysis. In the analysis process, the static equivalent wind load is used to replace the basic
wind pressure given by the code, and the seismic performance of the structure is analyzed from the two aspects of static wind load and
seismic load. According to the calculation results, the stress and deformation relations between the cantilever structure and the floor,
truss members and key nodes under different working conditions and schemes are obtained. To solve the problem of excessive deformation
of some joints, diagonal bracing is added to reduce the internal force of members and control the vertical deformation, so as to provide
optimization schemes and improvement measures for the seismic design of similar irregular large cantilever structures.
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Fig.1 Structural calculation 3D model
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Fig. 2 Layout plan of floor structure with overhang ( second floor)
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Fig.3 Layout plan of floor structure with overhang ( roof)
ZEMTARAR R ST AN & 4 R, Bk R 18
m, HIZEEEN 9 m, RSN 121, 7Ei%
Pl T, Bk AR A i AR A W B RS e

N ey, ‘
I\l \\I/
I S R
‘ Tt

Wi, PHEY, |

3000 3000 | 3750 | 6750 | 4500 |

1 T 1 1

.
}
|

[P W ey
¥

B4 Z=REHMIZEIEE

Fig. 4 Elevation view of open web truss
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Table 1 Cross section dimensions of the main components of the truss

TS5 RoF (mm)
BHF H1000x700x70x70
ez FFE H900x500x50%50
T EKFF H1300x700x70x90
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Fig.5 Calculation model of 18m cantilevered structure
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Fig. 6 Calculation model of 15m cantilevered structure
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Table 2 Static equivalent wind loads of two types of span cantilever structures under different vibration modes

P 18 m B PkZEH 15 m BHkEEH

PR FX (N) FY (N) FZ (N) FX (N) FY (N) FZ (N)
1 0 1. 1278E+03 3. 5285E+03 0 6. 2944E+02 2. 0270E+03
2 5.5433E+03 0 4. 5395E+04 -1. 8733E+03 0 1. 8486E+04
3 0 2.225E+02 -3.570E+03 0 -5.9633E+02 3. 8283E+03
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Table 3 Overall structural analysis results
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BAJZEMHEMA XE 1/1029< [1/550] 1/1144< [1/550]

(RFFEAER) Y 1/1166< [1/550] 1/1212< [1/550]

BARMBE X 1.14< [1.50] (2)2) 1.20< [1.50] (2)2)
(FIERE) YR 1.22< [1.50] (2)2) 1.23< [1.50] (2)2)
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Fig.7 Schematic diagram of the shear checking position of the floor slab
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Table 4 Shear calculation results of floor slabs

Wim—35 ) (kN) I =850 (kN)
TH#AEH 383 275
IhEAEM 163 208
KEEH 3063 2627
MY 3528 3006

b7 1.96MPa< [2.01MPa] 1. 67MPa< [2.01MPa]
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Fig.8 Vertical deformation output point position diagram of truss
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Table 5 Vertical deformation of cantilever truss

R 25 AR R I 100% AR NI B IR 1L 50% AR IR Ak 100%
iy HH A B C D A B C D A B C D
W a){3) B8 46 % {H/ mm 60.91 10.58 46.84 10.64 63.85 10.95 51.95 11.03 73.47 11.14 72.30 11.42
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Table 6 Maximum displacement angle between structural floors

THAE i FHl MPa 18 m 2k 15 m 2k
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Fig.9 Structure calculation model after adding slant support
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Table 7 Maximum displacement angle between structural floors
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