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Abstract: Using single-tower cable-stayed bridge as example, this article introduces the design and construction process of a
cable-stayed bridge with a scroll-shaped tower, as well as the optimization process and detailed design process of the steel
structure of the scroll-shaped part of the bridge pylon.Based on Rhino+Grasshopper software, parametric design was used to
design the bridge tower's shape while ensuring the balance of tower strength, stiffness, and stability. The shape was designed
as close to the original landscape plan as possible, and the following work was conducted: (1) Determination of the the pylon’s
overall proportion, based on Golden Section principle, including the size of three main elliptical sections at the top, bottom,
and waist, as well as the determination of the circular arc transition in the middle, the pylon shape match perfectly with the
landscape plan; (2) The shape of the tower crown is found by the golden section ratio plus helix, and the structure of the tower
crown adopts double shell. The structural calculation shows that the strength and stiffness of the double shell meet the
requirements when the inner and outer layers are 10~12mm thick and the ring stiffening +1 circle and 20 vertical stiffening
every 1.5m; (3) To find the shape of the pylon’s turned edge, according to the shape of the rotary rising edge from the original
model, by constructing the parameter of the control point, and generating the integral shape, adjusting the parameter until the
shape meets the original pylon model. (4) After the concrete scroll edge and the main tower bottom are cast together, the stress
distribution of the tower foundation scroll edge under permanent load, live load, and overall temperature rise and fall
conditions is analyzed, and the proportion of its force sharing with the main tower is calculated, calculation shows that the
main force of the flange is compression, which is consistent with the main tower structure. Only under the most unfavorable
conditions with the maximum bending moment, there is a small tensile stress in the flange.

Keywords: Cable Stayed Bridge, Scroll-shaped Pylon, Turned Edge, Pylon Crown, Turned Edge at Pylon Bottom,
Temperature Stress, Parametric Design
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J7 ) B AR A, 36K 22.93% 58 3, 1o K 2.03% AN K
B s AT MR RS T 412mm, A TSRS
(1142, /NT IO FEL/20f0 B 4%, PRI 5%
JIMIRZIAR N, A L2

HEWE S5 B BRI, 223 %L TR,

LHE R, 5% 8 DU R 20 00, R 5108 7 1 52 00 -
(D) TS RARTH L, H5 I8 HIKALLL T B8 AR B
FEAKHT S T Bt I FEE DBl
QEETHE. 1HH;
LA iz b oy 25 R 20 20 H -

52. BATERTIRT, BUXHEEETE R A KA

KHANSYSK AT AR e/ 8, #%SOLID95
YRR TR, BECRCR NI, Bl SR
WG, KRG RAEFE S, MDA EMNEL, N E:

El25 TFHB LB,

K126 S B Ieih FRIH = HERI A% R 23 o

(o ARVKOERR

(D)F ARG LK, HIRA LT EEAERA S THiE18
B FEi2088, HOKAL LA EREAE AR THEZ6E, [l
E’

FifALE . THIEL36 B 1 EHL N 45 R ) a0 F
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NCDAL SCLUTION AN:
sTER=2
SuB =1 ocT 27 2
TME=2 10:55
s1 (ave)
DMK =8.2012
SMN =-4.67142
SMX =5.55305
e I —
0 2111111 .222222 -333333 -444444
-055556 -5

E28 JHih365- T B RN ).

AT, TR BRI OO0 BT TR & AR AN B BE AT 1%
P AAL R AZ R AT LUK, M e i i ZE N i s 354 B 07
3 T R FIR BEAE BT A8 AL IVAR L 18K, 5 200
SRR AN -

Al 38 T 5 A T 1

IR AR LA 10mis FE AR Y B0 S AT, M
iR, SRR 10mE FEAR KT /7T, F AT A
fr BAED)ME G Q)BT L, T2 T

T —: BEAMAEGEERD, BNFRERENT, [
e URGLIER

T BRGSO, RRFREHENIE, [
BAFEME . & TORESHE B77 T B

BI31 Tl =, frsff el o,

BB 45 MBS RIS MRS S B Bt

32 THl=, fardfEREERmm0.

K3 EARH G LOLNAT . B, 8K,

TEMER ™ Bh BT MBS %Mz

hE FX(KN) My(KN.m) KN.m
 Ipmi— 237319 63973 359880

BRGS0~ 1oeos  -3362.2 357486

.. TLm—  -237319 299917 -376201
MIPL n— josees 220377 345004
R4 P HEER(GECNIER ).
IR—CEIAZR) ITHZ (BEURZE)

A N 237319920 ~106895740

TR mm 779144415 779144415

AR R MPa -3.046 2,527

JI(HE)

e N.mm 29991701374 -22937683229

1EPESE| mm* 4.8915E+14 4.8915E+14
FpE RS mm 1218.73 1218.73

B

BEMR A4 MPa 0.075 -0.057

IR O

P, KHED

AR 11 2546 N.mm  3.76201E+11 -3.45004E+11

A mm? 1.62244E+15 1.62244E+15
FpEEEE (% mm 10731.26 10731.26

pulilicra

W24 MPa 2.488 2.282

RN AT O

$ir, KD

W 5 4 MPa -0.483 -4.866

N, HNIE)

AL f5e K82 F3 X 9 0.075Mpa s B K B A

4.866Mpa.

Pt A B A7 A R AT

TIME=1

52 (AVG)
RSYS=0

DMX =3.56826
MN =-55.43

B33 Tot—, #mfhigs.

99773
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TIME=2

sz (AVG)
RSYS=0

DMX =2.5541
SMN =-42.4484
SMX =13.9829

e

I
-3.53741 -2.71171 -1.88601 -1.06032
-3.95026 -3.12456 -2.29886 -1.47317 -.647467

B34 Tl =, AR .

AR R 458

Q) tHERE, BAHET, THERGL S M RKT
THR, Bl mAMIA LN H B 770.678MPay;
HARPL, BHEMEBFEME K TR, BN
A2 . AL TE A ER e A SRR A B AR
BR, BIEXN G DR FE NN ), B
AR AT LASZ N .

(2) X F IR E IO BAAT . BRI T IR =
B MR IC/T TR, FHRRIRE, 5 W E AL
B L A AL BE KN 7, a3t T 0 SR i Ab

-4.36311

6. ZEiE

A 454 R FRhino + GrasshopperZ 3tk #7%, 5

T R R G B IS R TR RS B A, = AR

JR T MR RSO RSR 1T SR B 5 A R R
FELRUWT

(1) FET 245 L5 0], a5 T Rhino ¥k {4 (1) 2

A @i 77 =, SRR TS ], A

WRE LR TS LU AT ], A B TR A S

(2) BUEFL . BILFAN S RT #B A T M 85 10
TR AR, R — B O
ek, LB EBABCRGE—;

(3) XA IR, BAEPERR A TR
BOEB M PWANRUR T, THESEREY, fEX
AT (145 T R 4 e 420 A2 RV R

(4) LSRR IRITTH S+ T3, WHFC TR B3
TR LG5, HLS EEM TR,
WU R ] B X G0 R & 52 1 IREMAAR /N, 7R3
Re S BRARAS T LA 0.075Mpati B /): 7ERE (AT
BRI T O0 T, R B AR A A 23 A )
FAL, AT RASEAR i I 1 A9 A A

ARG NGBy, ££ AR B IR A2

Wy AFREFOERRA TS BB THE S )E
ES Py ib e S v
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