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Tab.1 Classification list of bridges need replacing bearings
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Fig.1 Diagram of replacing bearings on single pie continuous beam
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Fig.3 Diagram of stress calculation position of each control beam section

R2 (17+435+17) m ARBEREFBLABDNABE TR A

Tab.2 Stress of (17+35+17) m girder when jacking—up on pie MPa

HH 05/ 1 S50 2 S HE SUNCI R
T Tibr JEE B itk JE AR b JEAR T JE
I I8 A ik £ -3.1 -23 -3.9 -2.7 -39 -2.7 -5.4 -2.7
TiF 6 mm -3.1 -2.3 -3.5 -23 -4.3 -2.2 -5.3 -2.9
Tt 15 mm -3.1 -2.3 -23 -4.8 -4.9 -14 -4.8 -3.3

F3 (17435+17) m ARARRELABNABETEA
Tab.3 Stress of (17+35+17) m girder when jacking—up on abutment

MPa

5 05 AT 1 5 BT 2 S H T s s
T Toi Al JIE AR Thi Al JEAR Thi iz JEAR Thi Al JIEHR
B L ) i -3.1 -23 -3.9 2.7 -39 -2.7 -54 -2.7
TH 6 mm -3.1 -23 -4.3 -2.2 -3.8 -29 -5.6 -24
THA 15 mm -3.1 -23 -4.9 -14 -3.6 -3.1 -59 -2.1

HI 3R 4~3 6 A UL 4x20 m % 22 /NF B AE PRI IO QA T 4 SRR B SR T 6 mm TRUFH(E LU R FH 15 mm 5
THE AE A 320 F1 R RAE/N 0.7 MPa, 7EHEIAL 6,15 mm TRFHE R B RN 1153 %4 16,23 MPa, &
QR A CS0 TR EE - BURL R B AR VA 2.65 MPa, Ui BHIZHE 76 24 5T IRACIRAS ™ 1 0 048 & R FH S8 T T
T SR G A AT
F4 4x20 m ELNER DB R ETRAE TR A

Tab.4 Stress of 4x20 m girder when jacking—up on side pie MPa
A 05/ IIE3al 2 SH s s
A Toid JEEAR AR JEAR TiiAR JEAR Thi Al JEAR
LR I T34 £ -3.6 -4.8 -33 1.1 -3.2 1 -2.8 -7.9
TiF 6 mm -3.6 -4.8 -2.7 0.5 -3.7 1.5 -23 -8.4

TiA 15 mm -3.6 -4.8 -1.7 -0.8 -4.3 2.2 -1.7 -9.2
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Tab.5 Stress of 4x30 m girder when jacking—up on middle pie MPa

i 05 AT 1 S50 2 S Hh s B
T oA JEEAR Thi AR JEAR Ttk JEAR b JEAR
AT L ) ik 7 -3.6 -4.8 -33 1.1 -32 1 -2.7 -6.6
W7+ 6 mm -3.6 -4.8 -3.8 1.6 -24 0.2 -2.5 -6.8
T 15 mm -3.6 -4.8 -4.5 2.3 -1.2 0.2 -2.2 -7.3

R6 420 m/MERMAELARETRAETREKA

Tab.6 Stress of 4x20 m girder when jacking—up on abutment MPa

s 05 AT 15 B 2 SR Hh i B
T Thi A JEAR Thi AR JEAR itk JEAR Tii A JEAR
JRR 1L 7 A e -3.6 -4.8 =33 1.1 -32 1 -2.7 -6.6
Tt 6 mm -3.6 -4.8 -3.6 1.4 -3.1 0.9 -2.9 -6.4
T 15 mm -3.6 -4.8 -4.1 1.9 -3 0.8 -3.1 -6.1

H13E 7~ 9 i WL, 4x30 m 3822 T R7E S U SRR B S ) I SR 6 mm THTHE LER AT 15 mm T
(ELRBAE 32 20 1 e KAB /S 0.3 MPa, 76 UL 6,15 mm TFHE N S08A 0 AR 1435108 1.5,1.8 MPa, &
B B AA C50 TR BE LA 58 BE FR E(EL 2.65 MPa, BEBTZM 7R 24 B AR AT B9 8 0 6 4 SR B CT00 T 12
B S A BT AT

x7 430mELT ZOBFALRETRAETRERK S
Tab.7 Stress of 4x30 m T—beam when jacking—up on side pie

MPa

e 05 AT 1 5B 2 ST 3L s
T Thi A JEAR Thi iz JEAR Ttk JEAR Tii A JEAR
JRHR 13 73 i 7 -1.3 -39 -2.8 1.3 -2.8 1.2 -34 -11.8
T 6 mm -1.3 -39 -2.5 1 -3 1.5 -3.1 -12.5
At 15 mm -1.3 -39 -2.1 0.5 -34 1.8 -2.6 -13.5

®8 430mELETRPHARETAETRER S

Tab.8 Stress of 4x30 m T—beam when jacking—up on middle pie MPa

Ha 05/ 1 5B 2 ST Hh i e
T T AR JEAR Tt JEAR T A JIE AR TR JEAR
B L ) At -1.3 -39 -2.8 1.3 -2.8 1.2 -34 -11.2
T 6 mm -1.3 -39 -3 1.5 -24 0.9 -3.1 -11.6

T57: 15 mm -1.3 -39 -34 1.8 -1.9 0.3 -2.9 -12.3




36 R Z W OREER 2020 4F

R 30mELETRERRELTRATRAETRERE N

Tab.9 Stress of 4x30 m T—-beam when jacking—up on abutment MPa

i 05/ 15 B 2 S H w5
A Thi AR JEAR Thi Al JEAR Thi iz JEAR Thi A JEAR
AT B ) ik £ -13 -39 -2.8 13 -2.8 1.2 -34 -11.8
Tt 6 mm -1.3 -3.9 -3 14 -2.8 1.2 -3.5 -11.5
TiF 15 mm -1.3 -3.9 -3.2 1.6 -2.7 1.2 -3.7 -11.1

H1% 10~3% 11 AT L, 3%16 m 4 2545 O AR S DT SRR B 46 S0 i), SR A 6 mm TROTHEL LR 15 mm
T {F R A 3 52 W ) fe RAB 8/ 0.8 MPa, 75 BUAL 6,15 mm T T 22 B Ak 48T R Al 02 g 23 531
1.5,2.7 MPa, 15 mm T B 2 B0 TR AR VL 75 88 HH 320K C50 JR BE - J 7 58 BE b (i 2.65 MPa, Ui W]i%
B e 2410 IRACRZS T BB )4 45 TR THOHE 6 mm (9 BRI Tk B8 48 S 885 BRI 47, SR TTHE 15 mm
A ERI TR T AN R AT
F 10 3x16 m ELEZ OWFFBAALRETAE T RERK S
Tab.10 Stress of 3x16 m hollow slab when jacking—up on pie

MPa

i 05/ 1 53 2 S i s
T Thi i JEAR Thi A JEAR Thi i JEAR Thi A JEAR
A L ) At A5 -44 -6.8 -0.8 0.8 -0.8 0.8 -33 -7.6
Tt 6 mm -44 -6.8 -13 1.3 -0.7 0.7 -3.6 -7.3
T5TE 15 mm -4.4 -6.8 -2.1 2.1 -0.5 0.5 -4.1 -6.7

F 11 3x16 m EEZOHHE L TR TAE T RIERNH

Tab.11 Stress of 3x16 m hollow slab when jacking—up on abutment MPa

i 055 1 53Tt 2 S T s
T oA JIE AR TR JEAR Thi A JIE AR T AR JEAR
JRATR IV ) £kt -4.4 -6.8 -0.8 0.8 -0.8 0.8 -33 -7.6
Tt 6 mm -4.4 -6.8 -1.3 1.3 -0.7 0.7 -3.6 7.3
TFt 15 mm -4.4 -6.8 -2.1 2.1 -0.5 0.5 4.1 -6.7
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Ay (B i 2) A1 FLIE #0235 A 2 4208 v 380m A7 (Sl i 1) BEAT R0/ i 3504 iy 800 FH = A4 1) 3 B 4
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Fig.4 Stress of bottom plate of (17+35+17) m girder under Fig.5 Stress of bottom plate of 4x20 m girder under
traffic traffic
- EHWiz& - Eﬁ'@%
T A 1 —— S 1
£ 100 o S 2 £ 100 & B H 2
E 5.0 . ‘—_“"-‘_ E 5.0 - .. s
2 00 . . T =) = . .
W o B B A HEAL s s g s AL

B6 430mESTREETHEATEREREA
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Table.12 Maximum stress of the bottom plate under the combination of the stress in the elastic stage

2 A RN R S /MPa 1 2538 2% 1 YL 7 /MPa
WAL s R 41 A T T+ 432 F /mm
k=AWl HAE N 1% 2N ) HA N

6 0.4 -1.2 0.2 -1
(17+35+17) m TR ) i & 2

15 -2 -1.8

6 0.7 2.3 0.6 2.2
4x20 m TN A7 1R % 4= /N 3

15 3 2.9

6 0.7 2.2 0.4 1.9
4x30 m TR SR EE 4 T 32

15 2.5 2.2

6 0.6 2.1 0.4 1.9
3x16 m iR iR &E + 25 O

15 3.3 3.1
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Research on Method of Replacing Bridge Bearings Under Traffic

Liang Yuxiong',Li Dongyi?, Fu Meizhen'

(1.School of Civil Engineering and Architecture ,East China Jiaotong University , Nanchang 330013, China;
2. Guangxi Transportation Investment Group Co.,Ltd.,Nanning 530021, China)

Abstract: Reasonable method of replacing bearings can ensure bridges with obvious bearings diseases to be
safely used after maintenance. If the bearings can be replaced under traffic in short time,the influence of con-
struction on the traffic can be reduced. In this paper,a method of single—pier jacking—up for replacing bearings
is studied,and 27 bridges in a highway in Guangxi Province are taken as examples. The bridge’s service condi-
tion such as the existing stress at the control section of beam is obtained by finite element analysis and the in-
spection and investigation of the bridge construction and maintenance history. Then the stress caused by the dif-
ferent height of single—pier jacking—up under different traffic conditions is analyzed. The paper optimizes the
method by comparing the result of the present stress in key control section. Finally,it draws a conclusion that if
the existing stress of the bridge is appropriate ,the method of single—pier jacking—up with reasonable traffic con-
trol can replace bearings with no harm to the beam and less influence on the traffic.

Key words; replacing bearings ; service status of bridge;finite element analysis: single—pier jacking—up



