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Abstract

Considering the beauty of viaduct, the curved bottom box girder section is adopted. The steel box
girder structure has wide deck, large width span ratio, large transverse support spacing and complex
stress form, Through the establishment of finite element plate element model, the three-dimensional
analysis of the bridge structure is carried out in order to master the structural stress characteris-
tics to guide the design. According to the results of calculation and analysis, it can be concluded
that: 1) The web near the bearing of the bridge is more stressed than other webs, so it needs to be
thickened and analyzed for local stability. 2) Under the action of load, there is shear lag in the
flange plate, especially in the small span structure. When calculating the normal stress of the flange
plate, the steel plate should be reduced according to the effective width. 3) The outermost side
plate of the closed box chamber is under greater stress, so it should be designed as the section web.
4) Due to the large distance between the transverse fulcrum of the bridge, the lateral stress charac-
teristics of the structure near the long-span fulcrum and the whole span structure of the small-span
bridge are obvious, so the transverse rib system should be added to strengthen the lateral stiff-
ness of the structure. 5) The roof and bottom plate at the support position are subjected to the
longitudinal and transverse stresses of the bridge, so the corresponding structure should be streng-
thened in the design, and the site weld should avoid the most unfavorable stress position. 6) Un-
der the action of live load distributed force and concentrated force, the phenomenon of shear lag
also appears in the middle of span flange, so the width of slab should be reduced in design. 7) If the
plane bar system model is adopted in the design, the load increase factor of 1.3 for the middle ful-
crum and 1.15 for the middle span should be considered to ensure the safety and reliability of the
structure.
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Figure 1. Elevation of steel box girder bridge
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Figure 2. Section of steel box girder bridge
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Figure 3. Local model of steel box girder plate element
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Figure 4. Distribution of normal stress along transverse direction of bridge
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Figure 5. Distribution of displacement along transverse direction of bridge
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Figure 6. Distribution of transverse stress along bridge span
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Figure 7. Distribution of normal stress along transverse direction of bridge under symmetrical loading
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Figure 8. Distribution of Normal stress along transverse direction of bridge under asymmetric loading

8. ANXIFRANELIE R 1B 12 3 70 (B

M 8 T A A e o — 000 ) A A B TR R B AT BY i B S B, SR Ak A B
Ui KB FI N I A ZE 41%, SEBINBN T, b BRI 7B g, N AR A
29 20%, LI 7 R oA A IR RE R, 1 BA R X 2 o B g e K, R e S R AR B AT
ik

PAE TS RO = Z a8 I To0, ARPEE R3], 7558 0.78 AUME A L8 A 8 AR 4, PRIkl 8 o
SR EL TR B RN g A 25.8 MPa, 185 Hh (67 B THUR e L3 B2 27.3 MPa. 5 J A 3 (124 17 7
FHEL, AR T R AR RN SZ N5 RE 1.3 AT EOIE KR, 5 N5 RE 1.15 AT 808 K R 4L

5. &

MR L B SR AT, TS DU 4Gk

1) SO AE LS A A% ) b BB AR E R EER, AR BE T a0 i AL AR EAT n J2- A 24,
I HEAT 5 A AE 70T o

2) EMEHANER T, RO E R BEWA B IR, LA NSRRI &, e 5
I LA T R AR T8 L REAT AN R L9 3ok, A 2SR BE T A ST S5 VE 1]

3) BRI e SMUIA AR R I W5 AN R 32 IR AL, DR A S A BT I ARt A i T i
BEAT T

4) NEERARTEANE A N /15 AR i) SO RO, fig R L 4 2 B R 1 32 DR AIE, /N iES 42
A DR B 5 L A, Ao 7 B 5 8 WA 17 52 70 K5 AR B0 B I, AT O 8 48 B 1) 2 496 LD s 2 M A 1) 2

5) X TCmMR, SOMRALE AT RIS ZIN. BRI AT R ERT, XS TRRARS% . AR
PR AR E 2 FEANAIRE I, 2075 A5 BT IR X AR NG I BEAT I o Ak 2 - 158 T 37 1 S 8 I d5 AN R UL 32 75

(VAR
6) STEBINRARAR, EHEAT MG AE T B BB SIS, Vv R R
TEHEAT YT IRk

7) AHrA R IHAT R BT, SN R 1.3 B K R, B R E 1,15 B AT A
KAM, DRSS LA m 5.

SE MK

[1] AR RAF. JTG D64-2015. AR FIMFR BT IIVELS]. Jbat: A RSt iRAt, 2015.
[21 AR, Bz, 2ok R SR IM] Jbat NRZSHE Rk, 2007,

[8]1 ™ AMMEIBETREA RAR. JTG D60-2015. A BB T8 MIE[S). dbat: A RS H i, 2015.

DOI: 10.12677/hjce.2020.97071 673 T ARTHE


https://doi.org/10.12677/hjce.2020.97071

	Three-Dimensional Analysis of Wide Box Girder with Curved Bottom Steel Structure of Viaduct
	Abstract
	Keywords
	高架桥弧形底钢结构宽箱梁空间受力分析
	摘  要
	关键词
	1. 概述
	2. 技术标准
	3. 结构构造
	4. 建模分析
	4.1. 空间有限元板单元模型
	4.2. 恒载工况
	4.2.1. 顺桥向正应力
	4.2.2. 结构变形横桥向分布特征
	4.2.3. 横桥向应力的纵向分布特征

	4.3. 活载工况
	4.3.1. 居中加载顺桥向正应力结果分析
	4.3.2. 偏载加载顺桥向正应力结果分析


	5. 结论
	参考文献

