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Deformation Analysis of Cantilever Construction
of Different Long-span Continuous Girder Bridges
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Abstract ; In order to study the deformation law of different long-span continuous girder bridges for
Passenger Dedicated Line, the (60 + 100 + 60) m, (68 + 120 + 68 ) m, (74 + 136 + 74 ) m total of
four super long-span prestressed continuous beam bridges on the newly-built Chengdu-Guiyang
Passenger Dedicated Line were taken as a case-study. According to the numerical analysis, the fi-
nite element models were set up,and sensitivity analysis of parameters was especially carried out.
Besides, the deformation and pre-camber of main girder under dead load and live load were ana-
lyzed,as well as the influence of the construction method on the deformation of large cantilever
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and the cumulative displacement upon completion state ,comparing with the measured values. The
results reveal that prestressing and concrete bulk are the key factors affecting the geometric linear,
followed by the concrete elastic modulus and creep and shrinkage. The deformation in mid-span is
about 1/3 300 to 1/2 700 of the main span under the static live load, which is 3 to 3.9 times of
side-span. Besides, the deformation trend in side-span is downward compared with the upward de-
formation in mid-span. Structural deformation are greatly influenced by the closure sequence, the
length of side span cast-in-place section,removal time of temporary rigid fixity of pier and main
girder and the temporary load. The scheme of closing side span firstly , then followed by the central
span and the removal of temporary rigid fixity of pier and main girder after the whole bridge clo-
sure can effectively improve the structural deformation,reducing the linear control risk. Construc-
tion experience indicates that the theoretical calculation is in well accordance with the field results,
and the results can reflect the law of structural change. Finally, it is proposed that the deflection ra-
tio can be used as the index parameter for bridge spanning capacity.

Key words : bridge engineering; long-span continuous beam bridge ; high-speed railway ; cantilever
construction ; linear variation law ;closure sequence
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Table 1 Bridge basic information

P 5 B/ m PR E/m A ELBRK/m B EHARERK/m WRHREE B A I %E/m BKE/m
KIER (60 + 100 +60) 7.8 15.75( 4. 8) 10( 5 4.8) 12 12.2 6.7
KUER (68 +120 +68) 9.0 13.75(FF5.2) 10( % 5.2) 14 12.6 7.0
KIEF (74 +136 +74) 10. 6 15.75( %55 5.8) 185 5.8) 17 12.2 7.0
IV IRE (60 +100 +60) 7.8 15.75 (5 4.8) 1025 4.8) 12 12.2 6.7
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Table 2 Comparison of maximum responses upon largest cantilevers and completion of different long-span

continuous girder bridges caused by parameters variation %

T (60 +100 +60) m £ VLR E (60 + 100 +60) m K PER (68 +120 +68)m KIEM (74 +136 +74)m

SRk
S BREEB WRHE KRB MRE BREEE MUREL BRREB AR B
I EERH 0.2 1.4 0.2 1.0 0.9 1.3 0.3 3.5
A T 22 0.3 0.8 1.1 0.7 0.9 1.5 1.4 3.0
TR 1 Bt 8.2 2.7 8.4 3.1 8.1 3.8 8.2 5.9
REETAE 26.5 18.4 28. 1 13.9 16.2 29.3 27.4 48.1
W4 tRAE 8.2 16.9 8.3 10.5 7.2 20. 1 6.8 30.6
it T A 282 0.2 2.2 0.2 1.9 0.3 3.8 0.3 5.1
T 100 9.2 32.4 9.4 24.4 9.9 42.1 9.6 68.8
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Fig.2 ZK static live load deflection of different long-span continuous girder bridges
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Table 3 Maximum static live load deflection in side-span and mid-span of different long-span continuous

girder bridges

mm

KPR (60 +100 +60) m EHRE(60 +100 +60) m
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Table 4 Comparison of side-span and mid-span deflection under different conditions of dead load
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Table 5 Comparison of large cantilever deformation with different spans

ot MR £ 548/ mm B LUAH (AR =B AR TP HUAED)
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F#% 100 m F# 120 m T 136 m 120 m/100 m 136 m/100 m 136 m/120 m
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400 1.2 6.7 1.7 5.6 1.4 0.3
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1 200 -7.2 -3.7 -9.4 0.5 1.3 2.5
1 400 -9.3 -6.2 -12.1 0.7 1.3 2.0
1 600 -15.5 -8.8 -14.9 0.6 1.0 1.7
1 800 —-11.4 ~-11.4 -17.7 1.0 1.6 1.6
2 000 —-13.4 -14.0 -20.4 1.0 1.5 1.5
6r —e—120m/100m 5,0 kN far g2 R BEARE OL, A T
L —=—136m/100 o e 77 et s
5 e 136m/120m AANAFAEFE R MR it T 1 B o 28, 1G24
4r A N VR Y N
N FZAZTEAE 43 B B9 JE A ; it T v RE A7 7
- 27 A YHERR BCEE AN VG 1 S At I B Ay
B
= 1 A% 200 kN By Eb AR Ak, B R AT 8T £ 85
0 L
£

o oiz o'.4 ol.s ois 110 112 1'.4 1I.6 1i8 zio
TB/MN
AN[E) B B KA B Ml

Fig. 6 Deflection ratio of large cantilever with
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Fig.7 Comparison of measured value and theoretical value for deflection after the whole bridge closure and the

prestress tension
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Table 6 Absolute value of height difference of closure floor
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