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Fig. 1 Calculation diagram
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Fig. 2 Primary structure
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Fig. 3 Finite element model
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Table 1 Horizontal displacement of the pier top
caused by shrinkage and creep

RS 6" I A /mm T F/mm
R -0.05 24
SAEIARTRAS 7.6 -14.0
W tRs 7.65 -11.6

ERES R A R RS R E, AR,

x2 BRIBESIEIETUKELRE
Table 2 Horizontal displacement of the pier top
caused by closure temperature difference

I 2/1°C 6" T3 3% /mm THET AL /mm
5 2.3 -3.1
10 4.6 -6.3
15 6.7 -9.4
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Fig. 4 Relationship between pier top displacement

and temperature difference
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Table 3 Horizontal displacement of pier top under
different conditions

T ﬁ*ﬁﬂﬁ 7“*%1@ E%‘ H A%

i mm  fi/mm i /mm
25 5C+5 AP S s 10.0 -14.7 247
2% 10°C+S5 F ISR 1R 12.2 -17.9 30.1
125 15°C+5 I TR AR 14.3 -21.0 35.3
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Table 4 Calculated values of jacking force under
different conditions

T T4 1 P/KN T4 1 Po/kN
22 5°C+5 FFURARTR AR 1898 1951
122 10°C+5 AR IR ZE RS 1958 2000
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Fig. 5 Comparison of jacking force closure under
different conditions
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Table 5 Comparison between measured values and calculated values of displacement of pier top

‘ 6" % /mm T A /mm
ThHE S 1/kN — — - — — -
AT fiE At SEME AT fiE At SEME
0 0 0 0.2 0 0 -0.1
540 -3.0 -3.0 -2.0 44 32 3.3
1080 -5.9 -5.4 =53 8.7 5.8 7.6
1440 -7.8 -7.4 =7.7 11.6 7.9 10.2
1800 -9.8 -8.9 -10.0 14.5 9.5 12.5
2 20
0 —=— A BE A 18F —— fHRRCHHE
—— AT A 16+ —— AT VA
2k —o— i 14k —o— S E
g L
E 4l [
oo} -
& or
= -8 41
10} 2t
0
-12 : : - : 2
0 400 800 1200 1600 2000

T S) /RN

El6 6"BEHnm®
Fig. 6 Displacement of 6" pier top
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Table 6 Change of elevation of pier top

ThiHfE 6* BT = A /mm 7R S AR /mm
TN fHRRTFEM S AR Sci
0 0 -0.1 0 -0.1
540 1.5 1.1 1.7 1.2
1080 3.0 2.7 34 3.1
1440 4.1 4.0 4.6 4.4
1800 5.1 5.0 5.8 5.5
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Fig.8 Change of elevation of 6" pier top
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Fig. 9 Change of elevation of 7* pier top
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An analytical method for jacking force of middle span closure for high
pier and long—span continuous rigid frame bridge

YANG Guojun', HAO Xianwu', DUAN Ruifang’, LI Ziqing'

1. School of Highway, Chang’an University, Xi‘an 710064, China
2. Shaanxi College of Communication Technology, Xi‘an 710018, China

Abstract In order to determine the jacking force of middle span closure for the high—pier and long—span continuous rigid frame bridge
reasonably, an analytical method for jacking force of continuous rigid frame bridge with single pier under closure sequences is developed
based on the force method. Taking the construction work of a three span continuous rigid frame bridge as an example, the jacking force and
displacement of the middle span closure are calculated by the analytical method, then numerical simulation method is applied to establish
the finite element model. The jacking force and displacement are calculated and compared with the principle of eliminating the horizontal
displacement of pier top caused by the five—year shrinkage and creep of concrete and closure temperature difference. Monitoring records in
practical engineering have shown that the calculating results by the proposed analytical method are basically the same as those by the finite
element method (FEM) and the real measurements, and that the error between calculating results by the analytical method and FEM is less
than 10%, which indicates that the analytical method has a relatively high calculation accuracy and can meet the requirement of practical
engineering.

Keywords high—pier and long—span continuous rigid frame bridge; jacking force; closure temperature difference; shrinkage and creep;

horizontal displacement of the pier top
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