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Abstract

With the increase in the mileage of highways, the challenges faced in the maintenance of bridge in-
frastructure have become increasingly prominent, especially in the mountainous areas of South-
west China. This paper analyzes various influencing factors of the deviation of high piers, such as
external loads, temperature, bearing installation, filling under the bridge, and initial geometric de-
fects. The analysis combined with actual bridge cases shows that improper bearing installation is
the key cause of pier deviation. A new method for rectifying pier column deviation by using the main
beam to provide reaction force is proposed, and the technical key points, such as the installation of
the reaction frame, the establishment of the sliding surface, jacking force calculation, and construc-
tion control, are elaborated in detail. Relying on an actual bridge, the deviation of the piers is recti-
fied, and the rectification method is verified through finite element simulation and on-site monitor-
ing. The results show that this method can effectively improve the rectification efficiency and safety,
with high control precision. It provides a reliable solution to the problem of pier rectification and is
of great significance for ensuring the safe operation of bridges.
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Figure 1. Panoramic photo of the bridge
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Figure 2. Cross-sectional diagram of the bridge (Unit: cm)
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Figure 3. Photo of the bridge expansion joints
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Figure 4. Photo of the bridge bearing
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Figure 5. Diagram of pier deviation measurement
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Figure 6. Longitudinal deformation cloud diagram of the bridge after temperature rise
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Figure 7. Longitudinal deformation cloud diagram of the bridge after temperature drop
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Figure 8. Diagram of uneven force bearing of bridge bearing
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Figure 9. Diagram of the filling soil range under the bridge
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Figure 10. Longitudinal deformation cloud diagram of the bridge
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Figure 11. Transverse deformation cloud diagram of the bridge
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Figure 12. Diagram of deviation correction by providing reaction force from the main girder
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Figure 13. Photo of the installation of the reaction frame
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U 14 Frors, RT3 P DY S ARORT B R S BT, R L AR SO AT b, R T TR SR SRR K
FE B v T AT B b VI v A B DR IR v R O SR U B, RS SR v AR R T NI
R EARRIEDY: RJZEZ 45 mm B TANER, SRR ), B 5 mm EAPYRIER, R
FEOURARREMEIE A, e BJR O 45 mm JE K EARNEAR . R W n , XA IR SO R T A B, AR
Je 8 T 88 [ T TOURE 5 T AR SO I AR B Sl

4.5cm_ AR
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Jir S 4.5cm M EAR
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3 REHAT petts e SRR

Figure 14. Diagram of the establishment of the sliding surface
& 14, BayEEIZER

4.2.3. TR B St S TiEH

THEA VI AT, 8 2 AR TS TIHE J R £ S )& UL A THHHE T 7 T, R DR BE S o A sl T 1
FEYRBE o THES, B8 1.5 AT R A, R Bl EE SR I A A I R R 20 B EE B
71§ LRT T TiRe g4 fTHE S Fo T ROt IHE) FORTEERL Y £, BRI HESH S5 R BEAT 2 i o

A THTHERE T 854 % ) REh A, T AT A5 B BRIC AT 75 BRI TS 0o SEBn A
IS R4 S5 AE) ) 52 R PR R B EESRA 2E 1 3 AR R, A DR Bl T2 4= A RT3 1 S B2 fi H AR o RIS
FE93 75 Bt T T RE L BN AN S A A, AR N N R T, A R AT R A SR S . X
T2 Ja RAEBOR R A, HISE R A B E RO . BEANIE T, R TREEARN RS
Wit TG R, R IR BMEERAT, DISERf IR it T 224

it LA B8 ZN A I RS R 1) 2 DAL RS AR AL, e A i S s K B T B At AR, T
TN 55 SR M AR R QB I AR bR o METUITUOL RS, WP Bt T SR S et i L s
BRNAR, BEE RN T ISR AN AR, RO RN RSN, ERHR ISR 2 R AT
fIRERAR S, DRI, RS T AR A RIS AT I, thod — T E 2R

4.3. UERBHER HAOARRGI 9
4.3.1. RER RAE WAL

Figure 15. A highway bridge in a mountainous area of Guizhou Province
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(11)-2500 24 7 SAG R S, HARMR IS 9 ORI B2 . S IE MR SO DR SO B6 ik, #F 02 U B &
Bed K FEAil o

MR A R SHEAN 10#814F 2021 AE AR AL I B 45 R B -

(1) 5#EIE 5-1#EFE A F A2 (B Y 73 mm, AHELT 2020 4R 41 mm A W5 B Th;  5-24330: A 1m)
fRAAEAE 2 58 mm, #2020 4] 34 mm [FJ#F 2 BT, K b ST A FF 2R R

(2) 10881 10-1#3E M [ W A7 7 9 —110 mm;  10-24806E S5 1) i 574 9—155 mm. #i4E S#E
LO#HB BN R AL BRI SO VA, A RS R RS . I, N T RIEMRINIEE %24, T E00
SR Y M 5 SR A 37 42 1) 45 i

4.3.2. MRS R
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PEAEE 19 emo 108N SU/IMIE S5 e 5 289010 5 55 SR AHEE 14 em, KHES R JJ 3R h M FE 25 22 11 em.

(2) MEBNTHEE ST 7E SHif. 108824 & )T T 00, R FH DU SRCI ARORAN SO e Sl sl T, B S
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4.3.3. M mIENE RS Hh
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Table 1. The displacement monitoring results of Pier No. 5
= 1 SHBIREEMIZER

‘ D #5474 (mm) e
e 4 2 SEBRITUHE 77 (KN)
5-1# 5-24#
1% 6.2 6.0 460
2% 18.2 18.8 540
¥I3% 275 26.8 580
B4 31.0 30.8 640
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Table 2. The strain monitoring results of Pier No. 5
7 2. SR T UM EE R

I SR8 B (ue) (IEAE 9 HL, FUEAE)

THHE 7> 9
5-1# 5-24 5-34# 5-4t#
1% 21.0 233 -20.3 -19.2
92 % 53.4 59.1 -59.8 -64.0
%3 % 78.0 80.2 -99.8 -103.6
94 %R 92.4 92.0 -115.0 -119.0

16 104 HEA it B2 b, SO A W45 0L R 7% 3. MR ATLAE H, SEBRTTHE 1 5 ST FIEA
— 5, TSR 108 AL R FE AR — B, S KTRHERL Y (% 2 54.0 mm, Mg fash Fei 2 vt 2
Ko 104N AR I 25 SR AN 56 4, 2w 2 b SHEUEUR 5 S AR 1S B e KON—101.0 pe, $ERIRHE &N 79.6 e,
ISR I Fe KA ] 130 pe o it Tad R HPBURR A LSS, 2RI AR RSB AR, 250052 J) 2424

Table 3. The displacement monitoring results of Pier No. 10
7 3. 10 IR IEMLE R

I = A7 (mm)

T4 2% S PR /7 (KN)
10-1# 10-2#
H1 111 8.8 450
H2g 208 185 480
3% 34.8 33.6 520
540 46.2 46.8 560
H5% 52.5 54.0 600

Table 4. The strain monitoring results of Pier No. 10
4. 104N T B EE R

I SR G B (ue) (IEAE N HL, FUEAIE)

THUHE 53 2]

10-1# 10-2¢# 10-3# 10-4#
1% -12.1 -8.0 10.1 10.9
H2% -23.0 -19.2 21.2 228
HI% -34.2 -39.2 39.8 45.0
Ha% -60.2 -67.8 55.3 59.2
5% -92.1 -101.0 75.8 79.6
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RLAIRBEIR R o BRI AR HT AL O A 1) AR T A BEARRAS R TR A, (EL SR vp oA R I S R 22 e AN KT,
BRI SRS A ZE B b AL A B O s T BT ASAKCT, BRASCRE BT 3 I 51 R AR AL
M I B B B AR A B IR AR B, (BT X DA T A S
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