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Abstract

The influence of different stiffening rib forms on the mechanical properties of orthotropic compo-
site bridge deck was studied. Based on a bridge, the finite element software ANSYS was used to es-
tablish a local finite element solid model for loading, and the influence of three closed stiffening
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ribs with different section shapes such as waveform, trapezoid and U-shape on the mechanical
properties of orthotropic composite bridge deck was compared. The results show that compared
with the U-shaped and trapezoidal orthotropic bridge panels, the waveform orthotropic bridge
panels can significantly enhance the local mechanical properties and improve the longitudinal and
transverse distribution of local wheel load.
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Figure 1. Section form of U-shaped stiffener
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Figure 2. Local model
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Table 1. Different load conditions
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Figure 3. Section form and size division
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Figure 4. Deflection diagram of mid-span section of steel bridge

panel along transverse bridge direction under different working
conditions
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AR P 22 B R, I R ) A5 4 1A SR MM TR FE ZE 508 TR S AN 250 PR (R 56 2 7l 2 1.28 mim
F11.35 mm, HEEZE 0.07 mm; MiAEGE U JERIES T 1E 28 S A AR TE 2256 Hh s R 250 00 PR e B2 49 J31)
/2 1.61 mm £ 1.74 mm 55 1.68 mm A1 1.83 mm, H¢FE 753774 0.13 mm A1 0.15 mm. FUbA[ 5 H %% U
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Table 2. Comparison of deflection values at center points of three bridge panels
2. M ERF D R AR EXTEE

BT U TR IEAS Rtk BhEIEAE 1 WV AERE 51
AN TR (mm) AWM TE A (mm) HAHFTE AR (mm)
TH1 6.21 6.37 5.83
TH 2 3.45 3.53 3.37
TH 3 3.14 3.23 3.12
T4 1.26 1.38 1.23
TH5 1.53 1.58 1.26
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Figure 5. Deflection of mid-span section of bridge panel along lon-
gitudinal bridge under working condition 1
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Table 3. Maximum intercostal relative deflection A and radius of curvature r under load conditions

% 3. TR R ABEEXRE A FpiREF

nEhith Ei=pan Il T2 T3 T4 TH5
U A/mm 0.14 0.12 0.1 0.08 0.09
d y/m 40.18 46.88 56.25 70.31 62.5
e A/mm 0.21 0.16 0.14 0.12 0.13
v y/m 26.79 35.16 40.18 46.88 43.27
W A/mm 0.11 0.09 0.07 0.06 0.06
- y/m 51.14 62.5 80.36 93.75 93.75
5. &

M ANSYS @S =R AN S A E RS S AR AR, 7E TR AN R far 2% L0 R =Rl A SR
TRIARE (148 1) 8 B2 AR AR A 10 A3 1 DL 451

1) AR ES O S5 B AR 2 BIAE 00 1 R 4 Rk Bl KA M, HARBEE. U
TERBRIIRFE = 5 2 18] f KB 2245 519 4.95 mm. 4.99 mm H1 4.6 mm, =2 B KPR 258 2 i) (f 218
74 0.35 mm A1 0.39 mm, A LUK I TR A (1) 1A S IR B 25 22 L U TR ANBR T I B 22 /8

2) MPRPEIYN ) A, =Bl AR A O 7 B AR F 700 mm Ak 2 AT TEIZR 3253 51 A 0.77%,
1%0 1 1.08%o, 1 TN A1 I A 1EAS S M AR THTBR (008 B il R BN 2R AR AH L T U TR ABR T O B A8 S5 M T
PR B BRI, XA B T TGN R0 S0 (1 1528 R MM AR B B A NI B, k) AT e I 3L

VS

PR TURCRAR N, BRI SO 57 1 B B B 0, — B VB ) (R SR E A SR A
A
S5 3wk

[11 skig%e, kM, waEes, AR, W B RO IS e 4 S M I AR O 2 VR RERIE (0], BR R i, 2017,

DOI: 10.12677/hjce.2022.112023 228 T ARTHE


https://doi.org/10.12677/hjce.2022.112023

3
i
=
5
o3

[2]
(3]

(4]
(5]
(6]

(7]
(8]
(9]

[10]

47(3): 30-35.
FEVGZE. BERRARER V% 2R A S MEAMAT T ARCDE 55 MR RE IS IR 7L [J]. it THEAR, 2016, 45(1): 119-123.

SR, SR SR 1A S PR AR 2 AL o) L g s B % B A TR [D]: [ 258 32]. =N A
K2, 2018.

SRV, 1EAZ SN T AR B T 2 5 98 57 MERE BT FE [D]: [ -2 Arie 3], 1% K22 K%, 2011.
KE e, WA R LA EF AR ) 2 Ve e it FE[D): [ AR 3], P&t KK, 2015.

BT, BRI T TR 1E A2 S AR ——RPC 21L& HF AR % 55 MR BEI 7C[D]: [Ml 240018 5C]. RAR: FaRgaCIE K
2, 2016.

BTG, BRI, 3Tl L ARAR AR G 2 1E 22 S PR AR 5 1R A U [9). 4M&5 4, 2019, 34(1): 49-55.
RS A BRI BEE TR A F. A SRR F AYE: TG D60-2015 [S]. dbxt: A RASHE HARAL, 2015.

B2, 2013, 34(2): 41-45.

s e, HE, b~z AR IR PRI EAR L R BOR 5T R AL I B I ALY R TR SR, 2015, 48(4):
72-83.

DOI: 10.12677/hjce.2022.112023 229 T ARTHE


https://doi.org/10.12677/hjce.2022.112023

	加劲肋形式对钢–UHPC组合桥面力学性能的分析研究
	摘  要
	关键词
	Analysis and Research on Mechanical Properties of Steel-UHPC Composite Bridge Deck by Stiffening Rib Form
	Abstract
	Keywords
	1. 引言
	2. 建立有限元模型
	3. 桥面板变形比较
	3.1. 竖向挠度沿横桥向变化规律
	3.2. 竖向挠度沿纵桥向变化规律

	4. 局部轮压下钢顶板的肋间相对挠度和曲率半径
	5. 结论
	参考文献

