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Deformation monitoring and analysis of long span high-speed

concrete arch railway bridge
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Abstract: High-speed railways are designed with high speed and therefore with deformation control
requirements. Due to the structural mechanical characteristics and the material properties of concrete, the
concrete arch bridge inevitably exhibit downward deflection in operation, which directly affects the track
alignment and operation safety. In order to ensure the driving safety and comfort of Beipanjiang Bridge in
Shanghai Kunming passenger special line, an automatic deformation observation system was established to
monitor the deformation and temperature changes. The extraction methods of creep and temperature effect

were studied. The impact factor of temperature and deformation were determined with polynomial fitting.
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The results show that: The accuracy and effectiveness of the observation system satisfy the requirements;

the bridge deck alignment is sensitive to the temperature change, the uneven settlement is great under low

temperature, which decreases as the temperature rises; using the proposed creep analysis method. the

relative creep deformation is only about 6% different from that of the theoretical value, which meets the

computational precision requirements in engineering practice.
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Fig. 1 Beipanjiang Bridge
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Fig.2 Layout of monitoring points of Beipanjiang bridge(unit: m)
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FH L 4 AT M TR T A2 U AR A e A B
&, FEREHCAY JUA B[R] Be b, 2017-01-24 138 B
K17, 14 °C) s NI AU 22 {6 fe K A T 65
b HETUTRE A E] 95 mm . A 1 2R T A XA, il
L BB T DURE (BB 08/ » XY i BE AR
31. 3 ‘CHF(2017-04-10)  AHXT T G Ab L HET0 A TR
ZE (B /N A F) 5 mm, BT 2P Ab T 8F IR
MR W B A T B B AR 5
B TG AT 5 2 AR IR IR iR AR
R M) [0 e iR st () 2R 45 A T
2.2 TRBMSHH

P S 00 4 A8 e AR A A AR T W T v 3 e A
IR S OUT K AR TE S i AU
BARARTY 3 A5 kB 5O A N A 5 80

S =St +Sp+Sc+Sp+ Sk (D

. Sy RN s Sp A faf 2N 5 Se TR EE 1
AIUSCAETRAS s Sp A EERIIT s Sk W R FIRZE .

JCEVT KM A B R 2, B TR RE R T
it T AR SR Rt FT AR O 7R Y ARy
BB AR . R FARGE S AT
DR Rl S5 » BRI , R o] 27 ) 22 R iR
ZERAN o X far 2R KON, 30 A 6 O AT 42 5 R B 1)
AT EATHIE B B . SEB - AR o B KA 1) 2 22 A

TE B4 kg T80 25807 AL 4 4 28 3550 A ] A 385 53 B
T A5 IS 37 T e R D

WH RN FEALE TR EE S H IR
ZRAFEIR 22 . X et 1) RS - 5 HAth B o AS
A A0 HIR2E R IR 22 X6 F &5/ A8 T8 51 0 f gy
TR 25 RN R AH R A o T LA 43 285 T 2 000 S AT AT 1
A5 B H R 22 MR IR 2E4 0k T R 240
T
2.3 BRTUEITERZE

SR PR AT B b A5 ) £ 728 IR B O8N i TSR
B 8 ZUAUA A 23 5 I TR AR Ao
FPAHR T, o AT

13 I VLI, R A5ATF 2 445 A 10 458 5 73 1 B4
XoF N7 F1 I A5

2) TR B A2 I AL EE B 1 HRRAE Bl G
BT SR I 20 A B B IR R E T A
2O MBE HR R 1 B N

3) H T U A A AT 2 AN 1 TR R R
A I 25 1) 5% ) B[R] 3 R 8 e E R g R
VEHUES — s [A] [A] B R BON 7. 318 H AR B o Y5
t BRI ¢+ ANEE Z B B AR 25 5) AR
T BN —AREAR G T t=1, 2, 3+, Hi 2
t+Hi<<NLHRE AR ¢ A3 BRI RE 0 T i He AR
TWEMEZE R E 1 A% AL UL I U =
[T (s T o (sh s T == 13 UL LIIRZE T Ny
H AR A5 B G — R IR B I LA B ki
KA i=1, 2, 3., 5F8 UL, UL, UL -+, 5 51 U
B by ko by A5 BT k0 W2 ARIE 2 il
LR SRR ¢ 5 BRI 1 e R e SR, BV
M) JE1 441

O AR TR IR B R SR T A 2R
PERIREE 5 AR TE 52 0 2R R B, e AR o) [ ) o
KECH p 53] p MBI 1 ANE—REARE UL =[ (st
TP (8. TH) o (shy T+ ], ARIRITER 1p,2p, 3p
np, H np<<i', 1438 U,, U}, U}, -, ¥ U,. Uj,»
Ul BT AL U =[U, U, Uiy ],
XPU? L2z T b A8 15 2 HA — I R 5 B
ZRB L HE NP A Y 22 M 22 R X R R
K, M RI7E R B RN T AR S AR S R A,
WHEK K B R? $545>0. 85,

S)THAA H AR B5CHE 1y g AH 408 1 A ek B8 17 ek 22
T', UL H AR EBOE 19 55 — A Bl S 3, iR 2 T



% 3 4

BRI 5« B AR KI5 B £ AR T S5 B o A7 83

AL F KL K IO R T R AN 45 23 E R 19 22 1
k.,

6 FH L ARFAIE K80 A 25 3 B 80 N 75 ) 3 A AR
ML . Reak AL ie th 2k g 4T B/ 5,
HE— AL 0] AR AR AL B ] 4005 233X FH LA .

3 ABIXHHRESHER

PERCAL S VTR T e HE T AL () 15 J& 48 B 2017
£ 1 H 1 HZE 202046 H 29 H R 3 42k R4
S ESCHE HEAT A3 BT o 78 T8 R B 1 s M D 5 4
SHENE 5 R,

160
140
120
100
E 80
£
B 60
L
20
0
=20 J
0 2000 4000 6000 8000 10000 12000 14 000
i ) 4
(a) T4 ih 2%
01
35t
30F
ie)
<
# 25
=
20
15f

0 2000 4000 6000 8000 10000 12000 l4(;00
iR
(b)) ik BERLHH o 2%
Bl 5 [RasE i

Fig. 5 Original monitoring curve
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Table 1 Theoretical creep value
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