T AEBMARER
Engineering Technology Development 5745 2 WeHA 1.062026 4F
EEAL BTG (ISSND: 2737-4505(P) / 2737-4513(0)

HFEE AL SR PC SR BY & PR B S he LR

Mk ' TRPAR AR RAIBA T
1 P ERIT B R A A RS
2 AT I L RFRGBEH TAFR
DOI:10.32629/etd.v7i2.18970

H ZE] 4 PCB Lk BatEfc e WA, F—R AR FT EFEAM BT, BAEH, R A8
47 3 F BARGFIA ALK ISR 5 R TR R BT o Tt e s ek, ok
HRA R KA E AR E R AR A AR R R e R RCGR (RALA ) AP B g R AL, S m I N R
BT I TATRMES, LY R Ral &k ARAT % B AR mIoR, SFREREM: 5RET7 %48
Yo R R R AL R R R A BRARR S, R E R BB T 4E B R AT BB BB R ARASBEALT
FREGRKRERAERT16.76%, FTERKERE BT 0.34%, 2 ERI; T EMey 2ot E ., AT
SRR EBREMEREREBEHTHRIEH M FIATEPIEZRREL HRA
0.47MPa, 5 K JE & 71 #12.01MPa, 39 it RALTEB- K, 7 B 8 A0 AR B bk, 7T A B £ T wa 4 Ak
9 56 T4 H FAE A BURIE

[REIR]] B4 EMN; TRER; SEANKRES; Bk, THETITR;, EAERERE
hESES: Ko28.78 CHEERIRAL: A

Research on Reasonable Finished and Construction State of Wide PC Single-Tower
Cable-Stayed Bridge Based on Comprehensive Optimization Method
Laicheng Chen' Zhuoxin Zhang' Songhan Chu’ Liming Zhu®"
1 China Railway Beijing Group Co., Ltd
2 School of Transportation Engineering, Nanjing University of Technology

[Abstract] To address the complex mechanical behavior of wide prestressed concrete (PC) cable—stayed bridges
with a single tower and a single cable plane, and the difficulty of balancing multiple objectives—namely "flat
girder, straight tower, and uniform cable forces"—using a single optimization method, this paper proposes a
multi—step comprehensive optimization approach based on an over—railway flyover project. Firstly, the
minimum bending energy method is employed to determine the initial cable forces, overcoming the sensitivity
of the unknown coeffticient method (zero—displacement method) to initial values. Subsequently, the concept of
the "feasible region of the main girder dead load moment" is introduced, combined with the influence matrix
method for multi—objective fine—tuning of cable forces. The results indicate that, compared with the original
design, the dead load bending moment of the main girder determined by the comprehensive optimization
method is closer to the median of the feasible region. In the service stage under the most unfavorable load
combinations, the maximum compressive stress on the upper and lower flanges of the main girder is reduced by
16.76% and 0.34%, respectively, significantly enhancing the structural safety reserve. Based on this reasonable
finished bridge state, the construction cable forces are derived using the difference forward iteration method.
During the entire construction process, the maximum tensile stress and compressive stress of the main girder are
0.47 MPa and 12.01 MPa, respectively, both satisfying code requirements. This method features clear logic and
fast convergence, providing an effective basis for the construction control of similar wide cable—stayed bridges.
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