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Prestress parameters optimization of precast segmental box girder

bridge by cantilever assembly method

SHA Guohua', YANG Zheng', GUO Chen', WANG Yahui', LI Zhongming’

(1. School of Human Settlements and Civil Engineering, Xi'an Jiaotong University, Xi'an 710049, China;
2. Installation Engineering Co., Ltd. of CSCEC 7th Division, Zhengzhou 450000, China)

Abstract: To elucidate the influence of prestress-related parameters of precast segmental box girder
bridges on the stress distribution across the cross-section and longitudinal profile during the cantilever
assembly and closure stages, a three-span prefabricated segmental box girder bridge was selected.
Numerical simulations were conducted to investigate the effects of various prestress parameters during
the cantilever assembly and closure stages on the structural responses and deformation characteristics of
the bridge. The research findings indicate that the optimal tensioning control stress for the top slab
tendons of precast segmental box-girder bridges is 0.70-0.75 times of the standard tensile strength value
of prestressing tendons, concurrently necessitating the constraint that the cross-sectional area of the
prestressing tendons should not fall below 0.000 98 m* (7 J 15.2 mm). The distance between the
resultant prestressing force line of the single-side steel strand group in the top slab and its centroidal

axis, namely, the eccentricity of the resultant prestressing force in the top slab, is recommended to be
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selected within the range of 0.22 to 0.26 times the width of the box girder. During the closure phase,

the utilization of continuous steel tendons for both the bottom slab and the web was pretensioned,

followed by the subsequent tensioning of localized tendons for midspan and edge spans, which

facilitates a smoother distribution of alignment and cross-sectional stresses across various tensioning

stages by promoting enhanced structural safety control throughout the construction period.

Key words: precast segmental box girder; cantilever assembly method; eccentricity of the resultant

prestressing force; tensioning control stress; tensioning sequence

Wi 25 7 4t T R R T 2 e, T T B LA
FERR AL B BB AR I A =R A BT AR R TR
w2 N B TUHIAR P o R TR T B ORA YT
BT IRFE A Y e & R i R, T i A
FE ECTH B T B T R A i 22 PR 1) A Tk
T B2 DU 2 T4 B AT B R B T ik =z —

H A, [ P A T T B A i o Rk £
AR R AE AR AZ St ., 36 550 B 5 BEAE AR 1Y)
FEAEDU BT MERE DR B 55 . JIANG 5P HF5%
TIRA A nr 307 B R Sk B R TR
T TR R Y BOMR DTS AR AR 7 RAE P (G 5, R
VT TN AN S B8 3 W B A 48 L 107 g e 3R
B, YUAN S50 4 Fh i /17 22 (FUR ) 7 ) F1 2 Fh
i 2L AT 0 BT B A A A R AR EAT T it
EFSE . AHMED 258 5% 1 ] [f] 151 57 77 568 5
g 0 B 5 T A R S S BB ERE RO R . R
ARTFFEE X AR R AR B =2 BT BEAR R 0 2
PERETT R T HF5E , F42 T 250 % 1 o i 5 A0 2R %
O N R = ) & = O NGy s W N EA
A5 GV SR R 0 52 1 RS TR EAT T % R AR AR, OF
LS IE DAy G o8 235 440 Jd 3 1 7 REH A 2o K 1 )
TP TIRAL T %6 0 Y AN 2506 X0 1 35 BER AT 19
02 7% 5% J ke R HEST T 25 R BT AN MRS L
TR LR TN g SR RS B A2 B P BE A e A B 43
BIBAL, N LS RIFSE T K 1 25 oA o0 T )
T PRt T A2 JPIRES IR O A i MLl A2
TR it T AR R AR AT T R S AR AR AL 5

JERYEOR o FIZRTOT AT B T B A AL A 7S
iP5 T2 - W R A A A e R ), 2 T R-TR- DA
X ORI A Y 24 T B ] SRR PR RO R . KT
A RURIS BT B B S P ] A R A 2 R A A T
RN, A4 T B DFRGE B T 898, I X HIHT
BB T R AT T RUE L . INILE
SEELO0F L TIPS LY AT B T A B R
BEHUIE T2#E4T 1 3 KCIRAS T A9 A BRI, #F5E 1
THTEAR TB T Rs Rtk . AT b1t
SR TR T BOAR R 32 1 MR TR IR AT 1R
U/ BEAS TR BB WA R AR S B DR T
T S

SR B E D T 0% T o 1 Be AR A , LT A
PR — e e 1y BEpR R R ok fr . I, OB
SRR SR AL 1 g R A I AR R R
PR T B 14777 B S A e 1V ) i e Y B
2 B AT R 5 A TOU B R U 7 45 T B Bt
SR, AHICHTSE R, B SR R S BN A
P |l BE 25 22 % e it SRR 2SR BB iRk
JE IS B I e D7 7 ek 7 LR AR RS i o AR, AT
FE| N AR ST 5 50 25 e L it T A R K T
SRR I 32 1RSSR T BRI 1 s
PR o PRI, A A A A R A it T D R
FENL ST SF A RSB . ASCHLLAPE 1 s iy
RIS P T A5 S0 DR T B ey AT — BB = B o 1Y BEAR
R 9T S, 0 AR B PR Iy BORIS g B BLY 32

TR BTN REHEAT R AL, BIF 5T THORR 07

itbse s e Bt i s s A B s
TH# S# 3# 1# 1# 3# S# 7T#7# S# 3# 1# 1# 3# 5# 74
L T T T TTTETTTIII I o [T TTTTTBITTITITTIT o TTTTTTTBITTIT]
o# 4# 24 2# 4# o# o# 4# 2# 2# 4# o#
W ORA hiEs A B KE
g g B 55 w/ pezs
M N W M4
bk e ERE g UL

1 —HKEFRHTBRARNEMTEA

Fig. 1 Structure diagram of a three-span precast segmental box girder bridge
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Fig. 2 Finite element model of T-structure of precast

segmental box girder bridge

e

3 —BREISTRRI Y BGE LA R A IRAUAEAE
Fig. 3 Finite element model of a three-span precast
segmental continuous box girder bridge spanning three

consecutive spans
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Fig.5 Comparison of the deflection between KIM et al.’s experiment and finite element model
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Fig. 6 Schematic diagram of the section and eccentricity of prestressed combined force (unit: mm)
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Fig. 14 Layout of tendons of a three-span precast segmental box girder bridge (unit: mm)
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