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Abstract

To investigate the changes in the mechanical properties of steel structures during construction and
to ensure the safety of the structures throughout the construction process, numerical simulation
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analysis of structural hoisting was conducted using Abaqus. Based on the simulation results and in
conjunction with the construction methods, a reasonable real-time monitoring scheme for the
construction was developed. This provides strong support for the safety and scientificity of the con-
struction of large-span annular spatial steel structures and offers a reference for similar projects.
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Figure 1. Three-dimensional finite element model of the structure
1. GEH=HHRTEE

Table 1. Parameters of steel

= 1. WEsH

WA # % (kg/im?) S A B (Mpa) EL /N
Q235 7850 200,000 0.29
Q345 7850 210,000 03

3. BIRTHER
3.1. BAOSHER

A IRICN SR 2 FoR.

I AT FRRATTAT LR I 173 2B B R T AR 25 MR R ) LS B Rl TS1 Bt 49.3 MPa,
TS2 B 19.5 Mpa. TS3 Bt 30 Mpa. & i Behife B A KA R X & AAHIE], TS1 B 4 f i F ks
AN R X IRAE FPAE AN IR S TR B I . TS2. TS3 B 5 1 AT LA 28 (b 5 K X 3 48 7 5 440 py A
OB (2 2)

Table 2. Parameters of finite element analysis results

2. BIRTONERSY

1R BL 5 KR /) (Mpa) BRI (em)
TS1 493 9
TS2 19.5 4
TS3 30 8
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Figure 2. Finite element stress and displacement contour maps of the hoisting segment
B2 mEBEBERTIEA. NBE

3.2. BRABNSHER

3.2.1. R EHMRIEH

RAE CBNZERIBE T FRIE) (GB50017-2017) [12]RI 4N, 1 4% B AT FHAN A #4 0 351y Q355b 404 H AW # &
JEFE 16 mm < JEEF < 40 mm YuHE, K5 HE Q355b ZRANA PR HUE . HUES SR VCHHE N 295 Mpa.
R C IR A5 A 1 BYE ) (GB50009-2012) [13] AT Ak £k fe S FUIRAS FRA N, 2B KN /) 49.3 MPa
< AN AR R T Wil 295 MPa, A T E K .

322 HHHRERREE
MR CHREE TR i) (GB50017-2017), X1~ LASZ S 4 1 K95 P AN M 42 5 v [X 4l (J2 26 ) v Vi 6
N L1400, FHorf L SRoNENEE RIS RE o[RBT K0 BE AN A A M B2 T LTS e B, AN Mt T vevt s A 4
B R HE T BT HME 2 58 TS1=3 em. TS2=8cm. TS3 =12 cm (¥ 3). R4 FRitH5H:
WP BERE < B P v E + THLE

Table 3. Validation of deflection monitoring values
< 3. HRERNBEEE

MBS 5 D05 A2 (cm) TR HE{H (cm) HEVFHRIZAE L/400 (cm)
TS1 9 (4M3F) 3 5.6
TS2 4 (N3F) 8 9.5
TS3 8 (N3F) 12 17.125
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Figure 3. Schematic diagram of strain monitoring point layout
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Table 4. Partial point monitoring results
T4 WO RAENER

12 B I Ao S It MR A4 (Mpa) RGN 71 (Mpa)

3 17.683 16.523

TS1
7 40.7672 39.0735
13 18.40644 15.5936

TS2
15 18.85715 15.7853
11 22.60335 19.7320

TS3
13 25.08495 24.3975

MR W 5 AT B S 77 Si23 B A6 FR TG 8 7RG EL BT DUE Y, BARFER 40 25 A TR e B E AR 45 SR 5 s
WA IRE, (E Y& 5 .
4.2. ¥REMD

FRE €75 0] PUAG S5 M T AR TUAE ) [151RIESR, 2 (0] 45 ) 22 265 58 1 i o7 % 158 B A7) & 2 ) 5 e B e B
MEWRELEE B AE TR R E. HTREZTHERK, HEFABREBERKR, FiX% 806 T
FERAT R WS, BN S A RSO, e O E S S EE, RS MRERE, FAIE
L. B W S AL A AL E L 4.

Figure 4. Schematic diagram of deflection monitoring point layout
B 4. REEN SR REE
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