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Abstract

Taking a high-pier and large-span continuous rigid-frame bridge with horizontal bottom slab cables
(CRFB-HBS(C) in the mountainous area of Guizhou as the engineering background, the influence of
concrete shrinkage and creep on the mechanical properties of the bridge during construction was
studied using the finite element method, and the effects of environmental relative humidity and
concrete loading age on the mechanical properties of the bridge during construction were analyzed.
It was found that, at different construction stages, the deflection of the CRFB-HBSC considering con-
crete shrinkage and creep was greater than that without considering it, while the compressive
stress of the bridge considering concrete shrinkage and creep was slightly smaller than that
without considering it. Moreover, as the environmental relative humidity increased, the deflection
of the bridge decreased, while the compressive stress remained almost unchanged. In addition, as
the concrete loading age increased, the deflection of the bridge first increased and then decreased,
while the compressive stress remained almost unchanged. The research results of this paper can
provide beneficial guidance for the design and construction of CRFB-HBSC.
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Figure 1. Elevation diagram of CRFB-HBSC (unit: m)
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Figure 2. Finite element model of CRFB-HBSC
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Figure 3. The relation between deflection and coordinate of bridge at different construction stages when considering
and not considering concrete shrinkage and creep
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Figure 4. The relation between stress and coordinate of bridge at different construction stages when considering
and not considering concrete shrinkage and creep
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Figure 5. The relation between deflection and coordinate of bridge at different construction stages and different
environmental relative humidity
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Figure 6. The relation between stress and coordinate of bridge at different construction stages and different environmental
relative humidity
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Figure 7. The relation between deflection and coordinate of bridge at different construction
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Figure 8. The relation between stress and coordinate of bridge at different construction

0 40 80 120 160 200 240 280 320
E AR 7 AL FR(m)

stages and different concrete loading ages
& 8. BT e EARER R RERERIMEBERNEN NS SIRNXER

5. &ig

ARSI 1l X EIORES AT AR ZOE LW, L 1 /KT AR ZRE S MR B 1A BR T 0
B, At T AEAS R T B R KT AR R S MR 70 2 P E S IR e O AR AR PRSP AR

DOI: 10.12677/hjce.2023.1210144

1245

TARTHE


https://doi.org/10.12677/hjce.2023.1210144

HFRAR

e e R R, LSRR

1) fERKNSEYB. W& R BN b & el B, RS R KT AR R S

TIMFIIGE A WM, EXEN TR s 25 R TR L i iR, PR IHE KT A SR 1
LA AR FOBRIEE T 2R 0 82 DU /N AN 5 e R e W i R AR T T %2

2) EASCHWE LI T B, BB PR SO R G K, KPR ZOE SN BRI 28N, T

JEREFTIUFANAL , PASEAG R E AE B7T B AR /D s BEE N I 8 K, MR PRI & el K m
WS, TR U ANAR, R I SRR 2 I 77 B B2 AR o

E&UH

HPITRHS FOT R RITTH (W H % 5= 2021-B 2%-05).

&E 3k

(1]

[2]

(3]
(4]

[5]
(6]
(7]
(8]
(9]
[10]
[11]
(12]

[13]
(14]
[15]

[16]
[17]

(18]

[19]
[20]
[21]

Yao, S., Peng, B., Wang, L. and Chen, H. (2022) Estimation Formula of Finished Bridge Pre-Camber in Continuous
Rigid-Frame Bridges. Scientific Reports, 12, Article No. 16034. https://doi.org/10.1038/s41598-022-20449-4

AR, Wk, BRIE, BEESL, VERUE. SR T KSR E L NI MR- T TR K A B B W 3 A 9], BoKk
2, 2018, 7(3): 367-374.

JESCR, B5E, SR, B 5. TR0 SR KT AR 2R I SR WIR AR Bl T B B ) S 1 e AT 9] ROR TR,
2023, 12(4): 472-482.

Zhao, J., Jia, H. and Zhan, Y. (2023) Seismic Vulnerability Analysis of Multi-Main-Span High Pier Continuous Ri-
gid-Frame Bridge in Terms of Cloud Method. KSCE Journal of Civil Engineering, 27, 2519-2534.
https://doi.org/10.1007/s12205-023-0250-6

Ha. AN IR RAR R R BRI M b e e 2R U], SRORTLAZ AR, 2022, 45(6): 79-81.

ik, Bz, TH.V EERIMTEEGOE T A R E SR 0], LR EHK 243, 2020, 35(3): 36-41
RERE, WM —, KR, FEIR. TR RE LW R8RS 4T [3]. Tokg S, 2012, 42(4): 65-68.
FKIGTE. RES I PC NIRRT AR A BOUN 73 #r [D]: [l 22 A2 i3], EIR: EPRKA, 2014,

B, TR LU AR AR SRR B T A A R R U [D]: (AL 22 A8 3] AR A AR Tl K2, 2016.
) /N RS AR 2 NI M TR e L A iR IO B 72 [D]: [ 24710 30]. 30 B TR %%, 2007,

T3 SRR T S U AR RN 4 AT [D]: [l 24718 30]. kit JhRTag i@k, 2007.

MREk, FEEEL, ZE4kIE, O, BREUE, SRE. (RIS E NI MR I iR A R AT 0], B LR AR (b
), 2022, 51(18): 34-38

LRI, ARBL R ONEE HESENI R T4 ) S 8UR 2 M 9], BrRdixg, 2012, 42(3): 57-62.
PO, AL, JREE U AE iR AR AR SE NI L rh A RZ M 23 AT 9], AR, 2009(S1): 1-3.

iz, R, RE. ETKCFRR RS K PC IESNIMMRDS FH& HliE 7 & TREMAPN]. T
FEEE S W it, 2022(11): 109-112

B, BHEERS. — PRI g v AR AR MR R it T U7 [P]. H I, CN201310007747.5. 2015-03-18.
FRZ A BRI B E R A El. JTG 3362-2018, B4R TR &+ K TN 1y Ee LR tHRTES]. dbat: AR
A 38t A4 A BR A =], 2018.

PRBE AR WO AR A N Eh AN T HE 2 MR 4L 5 AT IO RE M iF T [D): [t 2 3], FHR: 7Y g 5208 K2,
2018.

RS FL e, KBS I 5 M R IR 5 - WAL AR AR RO 23 [D]: A 22 18 50]. s HIK 2%, 2018,
ELR. RIS EELEA R A LR g 2 1] 23 [D]: [ 2 A2 i 30). Kb IR K%, 2007.
K. KSR S NI F MR E - I A AR A RO 73 AT [D]: [t 2A A 3], v K2R, 2011

DOI: 10.12677/hjce.2023.1210144 1246 +ATHE


https://doi.org/10.12677/hjce.2023.1210144
https://doi.org/10.1038/s41598-022-20449-4
https://doi.org/10.1007/s12205-023-0250-6

	水平底板索连续刚构桥施工阶段混凝土收缩徐变效应研究
	摘  要
	关键词
	Research on the Effects of Concrete Shrinkage and Creep during the Construction Stage of Continuous Rigid-Frame Bridge with Horizontal Bottom Slab Cables
	Abstract
	Keywords
	1. 引言
	2. 工程背景与分析方法
	2.1. 工程背景
	2.2. 有限元模型

	3. 混凝土收缩徐变对桥梁施工阶段力学性能的影响
	3.1. 混凝土收缩徐变对挠度的影响
	3.2. 混凝土收缩徐变对应力的影响

	4. 外部因素对桥梁施工阶段力学性能的影响
	4.1. 环境相对湿度的影响
	4.2. 混凝土加载龄期的影响

	5. 结论
	基金项目
	参考文献

