%33% %2m EHRAFE TREFIR Vol.33 No.?2
2016 4 3 A Journal of Architecture and Civil Engineering Mar. 2016

NEHES:1673-2049(2016)02-0071-06

REERMAUSTRAEREIN A RETER

MR E R
. HRERY ZCHAGE VLIS MR 210096 2. HEM T R EATE%E. LR H5 266033;
3. KBRF NGB FEL 710064)

WE. AN Hrastm b A B A KEGKE TR BREAEEXGRBRELARBIT N HET Hrastis
RRAEARENEZRZ ;8N VR k. 22 THERARARKRERAT AT R, BREK
2R ERNHS T RN TABRE E RN ARG 2 RIS EERE HEER
BMAE TR Z BT A AT R Ay RIS BT AT B AR R F s AN kT
DAt AR R B A RE B HARKERFAERRKGRIL,

KW K5 EA AR AR A KRE 7 k56 T4

RE £ S U448, 27 X FRERD A

Calculation Method for Unstressed Length of Stay Cables in
Long-span Cable-stayed Bridges
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Abstract: The sensitivity parameters of various factors that influenced unstressed length of stay
cables in different construction stages were analyzed and the most important influence factors
were confirmed. Considering various influence factors, the calculation method for unstressed
length of stay cable was given. The results show that the pre-deviation and dynamic displacement
of main towers, pre-camber, prearranged height and dynamic displacement of main girders,
temperature difference, elastic modulus error of stay cables, the load values which are used to
calculate modified elastic elongation of stay cables are all the most sensitive factors. The proposed
method can accurately calculate the unstressed length of stay cables, and avoid the situation that
the length of long cables cannot be adjusted.
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Fig. 1 General Layouts of Main Bridge (Unit:cm)
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Tab.1 Effects of Deflections of Main Towers and Girders on Unstressed Length of Stay Cables
) " ERPME | EREDEEMR ERY AL FREEBA | N HihE R KB
4 | KEEM Lo/m e A \ A TR H A/ m A
AR /m KBIEM La/m {8 /m fEIEME Lia/m B Liy/m
Z1 38.872 0.018 0. 006 0. 039 0.031 0.023 0.018
Z8 87.904 0.092 0. 069 0.121 0.067 0.013 0. 007
714 133. 043 0.162 0.136 0. 145 0.078 0.155 0. 084
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Tab.2 Effect of Temperature Difference on Unstressed Length of Stay Cables

25 | RWIKEN |KERHL/m| w210 | wensc | omeemoc | DRKCREISR T RERK
BEf/m | BEf/m | EE/m
Z1 1.20X10~° 38.872 10 20 30 0.005 0.009 0.014
78 1.20X10° 87.904 10 20 30 0.011 0.021 0.032
714 1.20X10°° 133.043 10 20 30 0.016 0.032 0.048

x3 MHRSBERENMNRILIEAKENZNE
Tab.3 Effect of Material Parameter’s Error on Unstressed Length of Stay Cables

RS | KEEB Lo/m | SPEBURRCLLG]/ 70| AEHRILHE/ % | HIEREHK LSV RKBIEM/m | AEHK 2HRKBIE(E/m
71 38.872 1.5 2 0.002 0. 000
Z8 87.904 1.5 2 0.004 0.000
Z14 133. 043 1.5 2 0.006 0.001
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Tab.4 Effects of Loads on Unstressed Lengths of Stay Cables

- RBESEE | Brskn/ | AR 2R | WOSK DTSk | AR 2R Ty B B | SRR R B RISk O BT | OB R I TR | A [ 2 T
Lo/m kN | /KN [ REIEE/m| MIBIER/m | MREEXMBE/m | BEE/m | EBEME/m | EBIEZE/m
71 38.872 | 2680 | 3235 0.090 0.109 0.019 0. 000 0. 000 0. 000
z8 87.904 | 2673 | 4023 0. 165 0. 248 0.083 0.001 0. 000 0.001
Z14 | 133.043 | 2673 | 4594 0.221 0. 380 0.159 0. 004 0.001 0.003
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Fig.2 Calculation Diagram of Unstressed

Length of Stay Cable
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Fig.3 Finite Element Calculation Model
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Tab.5 Influence Factors of Two Methods
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Tab. 6 Unstressed Lengths of Stay Cables Calculated by Different Methods

- o EL CRMIDEZTTE | WO EIE | R TR i ELE A K/ HH TR E S THER
HHEKE/m HHEKE/m KEEME/m RRBIEMA 2/ m
z1 PESM7-151 39.272 39. 342 0.070 0. 105 0.0350
72 PESM7-151 45.693 45.736 0.043 0. 105 0.062 0
z3 PESM7-163 52.398 52.452 0. 054 0.120 0.066 0
Z4 PESM7-163 59.087 59.149 0.062 0.120 0.058 0
Z5 PESM7-163 65. 998 66.068 0.070 0.120 0.050 0
Z6 PESM7-163 73.428 73.514 0.086 0.120 0.034 0
z7 PESM7-187 80. 858 80. 969 0.111 0. 105 —0.006 0
Z8 PESM7-187 88. 225 88. 383 0.158 0. 105 —0.0530
79 PESM7-199 95.585 95.753 0.168 0.115 —0.0530
710 PESM7-199 103. 004 103.171 0. 167 0.115 —0.052 0
Z11 PESM7-211 110. 525 110. 703 0.178 0.098 —0.080 5
z12 PESM7-211 118. 084 118. 206 0.122 0.098 —0.024 5
713 PESM7-211 125. 651 125. 806 0.155 0.098 —0.057 5
Z14 PESM7-211 133. 268 133. 444 0.176 0.098 —0.078 5
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