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Abstract

The hollow slab bridge is a common type of small-span reinforced concrete bridge, characterized
by its low height, aesthetic appearance, and convenient construction. However, its design must con-
sider its mechanical characteristics and material properties. This paper integrates the prestressed
reinforced concrete system and utilizes Midas Civil software to create a finite element model of the
hollow slab bridge. The analysis first examines the prestress loss in steel strands before and after
force-transfer anchoring, followed by an evaluation of its mechanical performance under the ser-
viceability limit state and the ultimate limit state. The research results indicate that the finite
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element calculations align closely with theoretical computations. The bending moment distribution
of the hollow slab bridge is reasonable, with the tensile stresses at the top and bottom edges meet-
ing code requirements. Additionally, the deformations of the beam during both the installation
phase and long-term use comply with design standards.
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Figure 1. Bridge cross-section dimensions (mm)
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Figure 2. Prestressing steel and steel bar layout (mm)
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Figure 3. lllustration of lateral load distribution calculation (m)
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Table 1. Lateral load distribution factors of mid-span

F* 1 BPEEETHS R

V] 1 2 3 4 5 6 7 8
" 0.092 0.189 0.308 0.397 0.417 0.432 0.402 0.323
N 1.628 0.86 0.374 0.126 0.031 0.005 0 0
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Table 2. Lateral load distribution factors of support point

2. XREEEH SR

75 1 2 3 4 5 6 7 8
PaiEE 0 0 0.163 0.6 0.6 0.6 0.6 0.63
NHE 1.494 1.412 0.198 0 0 0 0 0
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Table 3. Hollow slab beam load transverse distribution factor
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AL E
TR 0.432 0.63
N 2 0.374 1.412
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Figure 4. Hollow slab vertical temperature gradient (mm)
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Table 4. Prestress loss statistics (MPa)
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Table 5. Prestress loss during force transfer anchoring (MPa)
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Figure 5. Hollow plate section (mm)
5. ZLAREE (mm)

Figure 6. Finite element model
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Table 6. Hollow slab beam effective prestress (MPa)
5= 6. TILIRBEYINR S1(MPa)

5 /4 A
it 1092.83 1067.65 980.71
AT 1100.52 1061.42 982.23
AHNT 5 2% -0.70 0.58 -0.15
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Figure 7. Maximum bending moment of hollow plate
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Figure 8. Tensile stress diagrams for top and bottom edges of hollow plate sections
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Figure 9. Maximum stress in hollow plate section at beam installation stage (MPa)
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Figure 10. Vertical displacement of hollow plate beam(mm)

10. ZIDHRR B EHIFE(mm)

5. &5ip

1) HEEASTAR G, IRZERC, AR RARBE O, TR R A R R LA AR R AR ek A T
R R TR . (A R I, TR B RS L 41.67%: 4k 74 R 55 LRk R
LR R K L 62.64%. L IRE L 1 B (K0 RE MR R R L 5 9 PR B RS SR S R AE
TIUSE 3 5 5 42 ) 7 A

2) A5 WRTCHT 4 R L B R A . WA ARE . AN AA S TR 2B S TR H s, AR
OB S B LA AT S, AR THUE 145 5k 5 SR W A ST 6 I TRV B T S,
W B — e E

3) FERIHISAR T, T4 % 18 A A ST 4 M5, L3R 2 OB BT B4 1 7 ZEAR AR

DOI: 10.12677/mo0s.2025.144339 899 5 1 A


https://doi.org/10.12677/mos.2025.144339

B NBEAT R AN . i KRB, BIRITCOTEE R ER, S ORMFEIER FHRRRES
MR AE IR RS TS A S, HmRSHEHNIAE S, HIESmS&E W e MIEER,
{7 MR AR 24tk o BRI B R RS /N T B4R 1Y 1/600, FF&IVEIREM, (RE T HRR AT 47 iE
A A

SE K

[1]

[2]
(3]

(4]

[5]
(6]
[7]
(8]

Wang, J., Huang, P., Yuan, Y., Zhou, G. and Han, W. (2022) Multifractal Analytical Method and Experimental Study
on Crack Evolution of Dismantled RC Hollow-Slab Beam. Structures, 40, 524-535.
https://doi.org/10.1016/j.istruc.2022.04.048

LENE, EAE, XL R TN A R A AR AR B ORI S PP AE [D]. A B SGEAHY, 2008, 25(8): 76-81.

Guo, A., Zhu, H. and Jiang, A. (2024) A Modified Lateral Load Distribution Model for Hollow Slab Bridges Considering
the Connecting Effect of Hinge Joints. Structures, 60, Article 105889. https://doi.org/10.1016/j.istruc.2024.105889

Kong, S., Zhuang, L., Tao, M. and Fan, J. (2020) Load Distribution Factor for Moment of Composite Bridges with Multi-
Box Girders. Engineering Structures, 215, Article 110716. https://doi.org/10.1016/j.engstruct.2020.110716

ALK, MR LB A i R RR TR 18 2 Ay AT [3]. 2Cid 5, 2024(33): 173-175.

AU, RV, MRS SIS R R R 2 T[] T, 2025, 53(1): 39-44.

ZIEIZH. JTGD60-2015 22 B Arim e vhis A ARG [S]. dbmd: AR H kgt 2015.

SEABIB R, JTG3362-2018 /A He 4 ffs Ve vk 1 S TR v e AT BE L T LS). dbat: A RAS il i AR, 2018.

&
Mz

DOI: 10.12677/mo0s.2025.144339 900 e ST TN


https://doi.org/10.12677/mos.2025.144339
https://doi.org/10.1016/j.istruc.2022.04.048
https://doi.org/10.1016/j.istruc.2024.105889
https://doi.org/10.1016/j.engstruct.2020.110716

	基于Midas刚接空心板简支梁桥分析
	摘  要
	关键词
	Analysis of Midas-Based Simply Supported Girder Bridge with Rigid Jointed Hollow Plate
	Abstract
	Keywords
	1. 引言
	2. 工程概况
	3. 有限元模型
	3.1. 横向荷载分布系数
	3.2. 作用效应
	3.2.1. 永久作用效应
	3.2.2. 可变作用效应计算
	3.2.3. 温度效应
	3.2.4. 作用效应组合

	3.3. 预应力损失计算
	3.3.1. 锚具变形损失
	3.3.2. 温差损失
	3.3.3. 混凝土弹性压缩损失
	3.3.4. 钢筋松弛损失
	3.3.5. 计算分析

	3.4. 建模方法

	4. 结果分析
	4.1. 预应力分析
	4.2. 承载力分析

	5. 结论
	参考文献

