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Calculation methods of pylon eccentricity magnified
coefficient of Changtai Yangtze River Bridge
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Abstract: In order to explore the applicability of the specification in calculating the eccentricity
magnified coefficient of the spatial diamond-shaped pylon, and ensure the rationality of
reinforcement design for pylon of the long-span cable-stayed bridge, the Changtai Yangtze River
Bridge was taken as an example, calculates and analyzes the eccentricity magnified coefficients of

its pylon. First, the control sections and calculation conditions of the pylon were determined
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based on the completion state of Changtai Yangtze River Bridge, and the calculating length
coefficients in different specifications were compared and studied. Second, eccentricity magnified
coefficients of pylon columns were calculated based on finite element analysis and bridge design
specifications of China, US, Europe. Last, comparisons between finite element results and
specification results were conducted. The results show that since the boundary conditions of the
pylon of Changtai Yangtze River Bridge are not clear, there are certain differences between the
values of parameter and the actual situation when eccentricity magnified coefficients are calculated
using specifications, it is not appropriate to consider the pylons as simple components. Due to the
bridge specifications of China, US and Europe adopt different calculation methods in determining
the eccentricity magnified coefficient, and the parameters and their values in specification
formulas are different, there is a big difference in each column’s eccentricity magnified coefficient
calculated based on different specifications. Due to different constraints and different slenderness
ratios, the specification results of the middle pylon column are larger than finite element results,
the specification results of upper and lower columns calculated according to different specifications
have different trends. Therefore, when designing similar complex pylon, it's recommended to use
finite element methods to get the eccentricity magnified coefficient, so as to exclude the influence
of test conditions on specification formulas, and the results based on specifications can be used as
an auxiliary verification method to ensure the rationality of pylons’ reinforcement design. 9 tabs,
3 figs, 24 refs.
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Fig.2 Front and lateral view of pylon
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Fig. 3 Finite element model of Changtai Yangtze River Bridge
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Tab.3 Eccentricity magnified coefficients of pylon’s control section

under main working conditions
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Tab.4 Eccentricity magnified coefficients calculated based on codel'$]

WhkE | fE T | HHERKIERK i #1/MN fi 0> B/ m AT AL/ m AT A/ m! i U B 1 K R 8K
I Lot 1 0.7 1372.679 1.827 13.000 329.026 1.102
LA T 1 1.0 1372.679 1.827 13. 000 329. 026 1.232
B TH 3 0.7 474. 684 0.999 8.129 228.136 1.503
TR T 5 0.5 780. 773 2. 055 9.919 532. 869 1.011
T A T4 5 0.7 780. 773 2. 055 9.919 532. 869 1.023

3.2 (A1) (2018) i H LR VS ENOE ESIESTHE Rt E b Sy Pl

o B IR AR T 4 0 4 i oL B e T AT 280 BE
ho APETHIEAC R 28 b AT 5 BE A 2 2 R0 A

RS I IE Al P BRI 285 T 1 s O B 49 R 2R %L R
PRI AR I 5,

x5 ETFT(RM2018) I EMROE KR
Tab.5 Eccentricity magnified coefficients calculated based on codel'*]
BEAEAIE | Mgk 0L | TR R AL i OB /| AT R0 1/ A R /m | G FE RS R R E(ULS) | O B K R A (SLS)
(97 ¥ 5 T 1 0. 620 1.827 12. 860 13. 000 1. 106 1. 059
Rt T3 0.542 1. 097 7.989 8. 129 1.395 1.225
[Pz ¥sa THL 5 1.167 2. 088 9.779 9.919 1. 085 1.037
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3.3
3.3.1

(RRIY (1992) it E R
BT & LR Bk
PR T 5 R Tl 1 ey 2 R A T R AR A A L T R

Bj‘] 1. ¥ S8 Moga - N F1 N fRA K (13) it 55
P ENRG 5 B 5 R OB L BR DL — B 5 40 R 15 45 A B
RO A7 1) i B8 2R B s BRI SRS SR LR 6.

R6 ET(ERMN(1992) it E RO EEE KX RE (B XRIEX)

Tab. 6 Eccentricity magnified coefficients calculated based on codel2*] (nominal stiffness method)

TE A A A far 2% T 00 Nea/MN Ng/MN Moka/(MN « m) CIN iR NEY 4
3 T 1 1372.679 50 455. 110 2 256. 044 1.028
AR T3 474, 684 1 826.543 471.105 1.351
T TH 5 780.773 54 366. 850 1 604. 746 1.015

3.3.2 AT AL eESIE RN I B AT TR SRR Mg 5B DL — B 25 5 Al
B B Be i e FRRA (1) 331 3 % T 2 B TR A 0 D o R3S R R B s LR 7
FT7T BT (1992) i BEMEm OB KRR (B EEE)
Tab.7 Eccentricity magnified coefficients calculated based on code!?"] (nominal curvature method)

A1 fo 3 T80 Moga/(MN + m) Ngq/(MN) er/m i 8 K R
[Pz ¥ 53 T 1 2 256. 044 1372.679 0. 270 1.164
R AE T3 471.105 474. 684 0.614 1.618
[Pz ¥ s T0 5 1 604. 746 708. 773 0. 052 1. 025

3.4 (EM(2017)HEER
i 422 016D A LD 345 2 10 25 R R 4K

&, Fl 6. KA HFAE Moy, F Mo ARA S (15) 5 FRER LY

7 P — [ 25 i B AT A5 X 07 A O O HE B K R BR(E . 1B
JE R4 2 2 € SR8 ) (2017) T35 45 3] ) g o0 B 18 R 2R 48K
gL 8,

K8 ETF(EM(2017)IHEMROIELKRL

Tab.8 Eccentricity magnified coefficients calculated based on codel?!]

. —— BLiNronn =2 eIt My /CMN ~ 1> | My, /CMN - m) PR i o0 PR HE 27 i O
KB R HL KB REL MR R R R
A TH1 0.7 0. 80 4 913. 436 2 725.416 1. 006 1. 007
A TH1 1.0 1. 00 4 913.436 2 725.416 1.012 1.012
PR T3 0.7 0. 80 62.803 427.029 1.357 1.713
T T4 5 0.5 0.65 2 660. 190 1126, 654 1. 000 1. 001
TR TH 5 0.7 0. 80 2 660. 190 1126. 654 1. 001 1.002

4 HELERXLIESHT

CERFE Y (2017) H (A M) (2018) HRBATf & X T
DB R R B AT B . (SERL) (2017) H (K
FLY(1992) B4 T 25 B 80N Ja B9 A5 A B T
oo CEH 2017 HCRRHFL ) (1992) o 25 i1 K R 5k
7 N R RN I RS M BR A — S M,
Je A5 B ) R BH L R

T M, (19

F T2 84 R AR B0 JRUER L 5 O B K R R
LA R[] 1 4 B S AR SCEE R Ay D O B 15 K R4
A B ST LN 25 [ B 15345 30 A i o0 LR R R 8K
ZERIWE O,

H 2% 9 A0 X R R K IR M S 454,
RS HLYE TS 2 e DL S WA T BROC TR 4%
o A BT R ARRHFE . AR

A5 21 B i o B 398 R 2R BSORE X B S WA

A FH 25 RS T 530 5 28 K VLR M 36 4 1 D
DEER R RO A — iR 22, X FEEH T Lid
FRAETE 5 20— 3l 20 S ] A 1, X T AR
SCHP A A AT AL XE DAV B A A 2 T e
A s B 7 N B AR A AR L S R L
IR AR A LN F BRCER I ) (2017) (CBRHFRL )
(1992) ((EH) (2017) FIC 23 HL) (2018) H i #E 5 2
AN B2 AR T O I B 9 A A R A
25 1 AT A5 R S A IROCTHR 25 A 22 8K
B R A2 Z2 % R R A B A A K
A 55y TRIHE

AR SO R RV R AR SR R 0 bR 8
R PR30 B F R 52 2% s HL T S5 AR R A He A /N L i
P AR BB AT . X R AT L 45
PRI R45 R 54 FR oo 5 45 5 A0 L 3% i W I K
Joi 5 N AT A SE PR AN O . R FH A5 BB R AR S B
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Tab.9 Comparisons of specification results and finite element results of eccentricity magnified coefficients
LS RER A
B I 4 I [ 3%
s/IME R MH HE s /IME I RMH
CHRHL ) (2017) 1.102 1.232 1.503 1. 005 1.023
TR TR FRAR S 1.106 1.395 1. 085
CAFLNC2018)
TEH AR BRAR S 1. 059 1.225 1.037
2 SURBE 1.028 1.351 1.015
CBRFL Y (1992)
2 Ui F ik 1.164 1.618 1.025
HIS & A 1. 006 1.012 1. 357 1. 000 1. 001
CSEMY 2017
WetE kAl 1. 007 1.012 1.713 1.001 1. 002
F Rt B4 1.031 1.211 1.127

b T E TR MM (RA)(2017) (EM) 201D HHME P ZRGTHARKREZMECEARA. I CEM R AR ERRMASL &L
A CAHLN(2018) B BR ML) (1992) ¥y dieAm & A K+ A2 R E 280, 8 RA — A S xF T PB4, (A (2017) (£ #L)
(QO1DIAH AR REM T —H B R — A RB IR AR - RKE R m (AR (2018) Z (B ALY (1992) ¥ 2 48 % A X3+ 3

FRET R RKE RO B MR S IEIE K A RO R — AN AL,

WIS R B B AT — E 0% A il A A R i L
PRI R R MU T 22 A B AT BEOR AT o N T PR A
THIE - 0 RIESS A 22 4 R TR 2 AOR g 2 47
(o AEJZBETT I B AW B 45 40 35 R 48— ) fi 0 B
B K R BOR % 8K 0 9 8 2 1 B A F
Be Al R . I L 7 52 AR B AR B A A T I L A 2R
FVFBIIEOLT - BRI A IR IT A UL J7 7 ok 3K i
LR ) i B R 2R L T A B R A S A R A%
2 ) AR TR oA AT ) 1 i o B R 2R ORI AR
B G5 R 1) i RN (45 R R A 1 T R S Sy 3 B
SR NS 22

5 & iE

()8 Z8 KL KM 1Y 25 0] 4l 4 T 35 B 25 A 5o
SR BB AR IR A IE . & RLE A X
FR AR O S BOBUE 5 H 8 K VTR B A 4 S P A
YIFAE— e 22 57 WO BUAE D 1] S 3 59 O o0 R
DN

()BT R, H T (R (2017) (A HL)
(2018) CRRHE ) (1992) FNC F& L) (2017) v BEIE Ty %
THEAS 20 (0 Z8 4 T KM 55 B0 20 BB 15 K 3R B0k 22
L NE R B i R A NN PSR R R SR N

(3) AR SRR AT g FH F 25 1) 4l 41 T8 385 1) 245
Bt BE S VPRI 00 R BRI AR SCHE R A
PR T BB A 400 1k T 530 85 A ) O B 3 K R %0,
A1 RAE 7 v A Sy i B R 0 T B, (TR e IS A
PEECAR VT AN 2 0% VA H, A SOy R n] ol HAlh
BRI BT RS %

(D) J7 2 m] LA JUAS J5 T IF Jg ik — 20 i o —

Je 2R SR B TT M Al 7 B0 TT HE A7 ORS 40 A i LR
e AR )T SRR JRE s R AT AT DG L A AR SRR
PETT A A s =R ML A X i o 2 BOBUE B AT
BERA B TS

S % k-
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