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Abstract

In the current reinforcement technology, the steel beams to replace the concrete support beam for
steel beams are widely used. Taking a foundation pit project near the Wuhan Yangtze River Tunnel
as the research object, the MIDAS/GEN 2020 special finite element analysis software of geotechnical
and tunnel structures is adopted is adopted for the simulation and force analysis. The working load
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of the tower crane is passed on to the steel beams, and then passed on to the deformation and stress
of each component on the steel pillars. It is also analyzed to obtain the establishment of the model
reasonable and feasible.
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Figure 1. Schematic diagram of No. 1 steel beam support and load
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Figure 2. Schematic diagram of No. 2 steel beam support and load
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Figure 3. Schematic diagram of No. 3 steel beam support and load
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Figure 4. Schematic diagram of the position of No. 1 steel beam
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Figure 5. Schematic diagram of the position of No. 2 steel beam
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Figure 6. Schematic diagram of the position of No. 3 steel beam
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Figure 7. Schematic diagram of the position of No. 1 steel beam ribs
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Figure 8. Schematic diagram of the position of No. 2 steel beam ribs
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Figure 9. Schematic diagram of the position of No. 3 steel beam ribs
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Figure 10. Deformation of No. 1 steel beam 1.0D + 1.0L (mm)
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Figure 11. Deformation of No. 2 steel beam 1.0D + 1.0L (mm)
11. —E402 1.0D + 1.0L 4 (mm)
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Figure 12. Deformation of No. 3 steel beam 1.0D + 1.0L (mm)
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Figure 13. Structural stress of No. 1 steel beam 1.3D + 1.5L (MPa)
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Figure 14. Structural stress of No. 1 steel beam 1.3D + 1.5L (MPa)
14. ZS403 1.3D + 1.5L 54K S1(MPa)
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Figure 15. Structural stress of No. 1 steel beam 1.3D + 1.5L (MPa)
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Table 1. Calculation and analysis of construction conditions

* 1. EITRTES R

g RN 5 KL T (mm) F 4546 KR ) (MPa)
1 1 5% 1.0D+1.0 -0.8 /
2 1 5% 13D+1.5L / 188
3 254 1.0D+1.0L -1.8 /
4 258 13D+1.5L / 212
5 3 5% 1.0D+1.0L -3.4 /
6 3543 13D+1.5L / 184
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Figure 16. Sectional view of No. 1 lattice support
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Table 2. The geometry and mechanical parameters of the support section of the No. 1 lattice
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Figure 17. Sectional view of No. 2 lattice support
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Table 3. The geometry and mechanical parameters of the support section of the No. 2 lattice

3. RIE | BE/VARNDFSHR

CARCVS TS 2
L BK AT ER Di =140 mm
Ji5 3 et e [ B Dy =140 mm
R A H =540 mm
AT AL TR B =540 mm
T AT /230 Cr=27cm
PN AT ] Cy=27 cm
A T AR A =248.05 cm?
x 18] B Y] AR Ax=106.66 cm?
v [ EIYHIAR Ay =106.66 cm?
x b AT A 1 Ix = 123700 cm*
AR R AR I, = 123700 cm*
AT TR R - =225.452 cm*
xy R R R Iy =0cm?

x BB AR Wy =4581.23 cm?
y TR W, =4581.23 cm3
x HliEIFE 2R ix=22.33 cm
v Hi[E 42 iy=22.33 cm

MR SCHE 2 BVREE L RO 750 kN, B EEAMTECA 800 kN, 1K 143 m, 2 RECH ¢ =0.79 #H#4
HRE T
14 1.4x(750000-+800000)
PAf 0.78x 28405 %305

=0.36<1

DOI: 10.12677/hjce.2025.146171 1593 T AT


https://doi.org/10.12677/hjce.2025.146171

BIREH 45

i AL AR BT ER

6. &it

RIGARITT P EE R, WS

1) FLHAHFREGE R, Mg TR R KT R34, RN /18 212 MPa < 305 MPa,

A it SR VG A5

2) FEHISTHE 1 ALK ESR, HAERTHERIZ A
3) MEAASCHE 2 0 KB ESR, HAEBCOERZ A

SE

(1]
(2]
(3]
[4]

(5]

A5, AKCP NGRS B R AN ZE-AZ O A S A B A0 M [T]. R4 4, 2018, 33(2): 73-76+92.
BERE, LR, EXE. R EARE LR A0 B nse E 1 B ARV A 3], U NSRRI AL, 2013, 39(4): 47-58.
W4T, IRAEYTN LSO IR RTE TRER N F[I]. #5E#, 2015, 31(3): 122-125.

RN, DE, K, kAW, RS, ISR RN X ST TR R HBEAD]. i THAR, 2016,
45(S1): 29-32.

VITE, Bz, WIRT. R L R S RS ERE T S T R[], & - TR, 2014, 36(S1):
77-80.

EHEMA, ZEM, HIRT, HIER. KBREST KRB it THOR[T]. o E RS, 2019, 39(7): 28-32.
M A, BRIEDE, SRPRAE. RRRR 0T BER SCRE MR e 3 T RIS R (D], AR @K, 2017, 49(8): 56-59.
F3, B T Midas FIEEGTHREA IRITAITI]. BRFEE T4 B4R, 2010, 26(2): 29-31.

Z8R. Midas GTS 754 = TP MNAM]. dbET: A E @S Tk H AL, 2013.

DOI: 10.12677/hjce.2025.146171 1594 T AT


https://doi.org/10.12677/hjce.2025.146171

	基坑栈桥承受大吨位吊车荷载加固技术研究
	摘  要
	关键词
	Numerical Simulation Analysis of Reinforcement of a Foundation Pit Tower Crane Installation Station 
	Abstract
	Keywords
	1. 引言
	2. 工程概况
	2.1. 工程基本情况
	2.2. 施工概况
	2.3. 吊车支腿基础复核

	3. 模型的构建
	3.1. 模型基本假定和参数选取
	3.2. 三维模型建立

	4. 模拟分析结果
	4.1. 结构变形
	4.2. 结构应力

	5. 格构柱受吊车荷载计算
	5.1. 格构支撑1
	5.2. 格构支撑2

	6. 结论
	参考文献

