2024 4FE3 WHHENKFS%MARB¥R) Mar. 2024
Ha0E 52 1 Journal of Shenyang Jianzhu University ( Natural Science) Vol. 40, No.2
NEHS 2095 -1922(2024)02 - 0250 - 09 doi.10. 11717/j. issn ;2095 — 1922.2024. 02. 07

MR AT EREME SR RR R

fres &' BB EACK R LR g

(1. EPRACE R AR TRABE, K 400074 2. B PRAC I K 2p 4 e 1l XA 42 K [k 1
TREEZE AL, FHIK 400074)

i EHN FERGpRBELIBFEIRERENE ST X, AREME LR, LR XL
HE A ERAAAE FiE AT RS FE BRI S 3 AR E H R X 69 B K
¥ 77 % R Midas civil 343 5 A FRTUAER | 047 R Bl m B 7 X 69 % v HULAE ; 3T R
BB R KT FETHEAR S BRIERE T A A BRIREIAT 5 H R B
ERKXBAW MERERREFPEETESWE K RFATIEN, R 7E =0 ME
BERRKBAWHAN T E— =K 45.12% 5 52.74% M REBHAREZRE RAM
K382 AT ERK, it AFBREERAFTRFER LG XB T ME  mE L
RARSTF ; 4R iy gk LR AT E R, B A T B F XA mE kL5 %, FE
# JET TH 5 he B S A

SRR YA IR BT T HEMR ;3G R V2 5 n T Oy = [ AR 5 I A 5 1 4%
FE S ZES TU375.5;U445 MRS A

SRBLEAR ) , 2024 ,40 (2) : 250 — 258. ( XU Lueqin, PAN Ruihua, ZHOU Shuixing, et al. Study on strengthening
method and its effects on main arch ring in reinforced concrete arch bridge[ J]. Journal of Shenyang jianzhu university
(natural science) ,2024 ,40(2) ;250 —258. )

Study on Strengthening Method and its Effects on Main
Arch Ring in Reinforced Concrete Arch Bridge

XU Lueqin'”, PAN Ruihua', ZHOU Shuixing', YUE Kefeng', SHEN

Zhengxuan'

(1. School of Civil Engineering ,Chongqing Jiaotong University , Chongging , China 400074 ;2. State Key Laboratory
of Mountain Bridge and Tunnel Engineering Chongqing Jiaotong University ,Chongqing , China 400074 )

Abstract;In order to find the best strengthening method for the main arch ring of reinforced
concrete arch bridge to improve the strengthening effect, and to provide a reference for the
strengthening of similar dilapidated arch bridges. Based on an actual strengthening example, the
construction scheme corresponding to three strengthening methods is proposed, the finite element

s HHEE.2023 - 11 =27
E€WH : FXHARRAREATH (51978113)
YEE I M8 (1983—) , B #82, Plit T L9 2k S0, B R PR R 854 M S5 T 5



552 1) RIS 025 - 7 R B A = Bt Pl 361 5 X S ORI 5T 251

model was established by Midas civil, the influence of different strengthening methods is analyzed
theoretically ,and the initial stress level,internal force in the construction stage,stress in the bridge
state ,internal force and deflection of the original arch ring were analyzed. The maximum stress
ratio, load displacement rate and deflection change rate of the strengthening layer were used to
evaluate the strengthening effect. The results show; The maximum stress ratio of the scheme 3 is
45.12% and 52. 74% larger than those of schemes 1 and 2 respectively. The load replacement rate
of scheme 3 is the largest among the three schemes with the largest value being 3. 82. Also, the
deflection change rate of scheme 3 is the largest. Choose the way to strength the arch building with
more spandrel structures, the better the strengthening effect. When the reinforced concrete arch
bridge is strengthening, the construction strengthening scheme should be formulated based on the
strengthening mode ; At the same time , the construction plan should consider the construction period
and strengthening cost.

Key words : reinforced concrete arch bridge ; section enlargement method ; strengthening method ;

strengthening effects ; strengthening index ; offloading
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Fig. 3 Comparison of stress values between the upper and lower edges of the original arch ring along the span

direction before and after strengthening
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Fig. 5 Comparison of the maximum stress values of the upper and lower edges of the original arch ring and the

soffit strengthening layer along the span direction in completion state
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