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Reasonable Design Scheme of Temporary Lateral Bracings for

a Herringbone-Shaped Pylon without Crossbeams

WU Yuxian', LI Chuanxi?
(1. Poly Changda Engineering Co., Ltd., Guangzhou, Guangdong 510620, China; 2. Guangxi University, Nanning, Guangxi 530000, China)

Abstract: The Xiangshan Bridge under construction is a semi-floating cable-stayed bridge with double pylons,
double cable planes, and double-deck steel truss girders. The pylons are herringbone-shaped, with only corbels
at the beam bottom and no crossbeams. The axis of the pylon limb is 9.9° to the plumb line, and the cantilever
length is 165.8 m. The cantilever length of the inclined pylon limb is rare. In addition to ensuring the safety of
pylon construction, reasonable design schemes of temporary lateral bracings should also facilitate the
construction of pylons and temporary lateral bracings and save the investment of temporary lateral bracings. In
view of the shortcomings of setting too many active lateral bracings (increasing unnecessary measures and
costs) caused by the traditional force safety principle, such as “the horizontal displacement of the inclined pylon
limb does not exceed the allowable deviation of the axis, and the stress of the pylon limb does not exceed the
standard”, a new simplified force safety principle that “the stress of the pylon limb does not exceed the
standard” was adopted. Through the simulation calculation of each pylon construction stage by the finite
element software Midas Civil, combined with the structural characteristics of the Xiangshan Bridge pylon and
the hydrological and meteorological conditions of the bridge site, the design scheme of the temporary lateral
bracings position, section size, active force size, and demolition sequence for the Xiangshan Bridge pylon was
determined. The number of temporary lateral bracings in the obtained design scheme was small, and only one
layer of active bracings was set. By using the obtained design scheme for lateral bracings, the construction of
the pylon is smooth (it is about to cap), and no cracks are generated. The axis deviation of the pylon is within
the allowable range of the design.
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Figure 1 Configuration of Xiangshan Bridge (unit: m)
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Figure 3 Cross section of top of pylon (unit: cm)

P AR B SR TR T A 1210, 3k 4p 2 454>
B bR BE gy 6 m)  Ho g rh R R 2R BOR
WL 5.

2 e EFAEIE AR

2.1 I B E AT R
ZRIE I WS A 45 15 T 7 32 AR %) B R ARE 455 A R A
ﬁﬁ{:’r(&,l&lﬂ:

IR, Q EhRE M S IEARLS G 0 SR
RS TP IUBA it 0 = Bl T AR AR S IR R A A
G AU K, R W BN SR 5 O I B R R
o B A R — it TR B 2k T R AR R 4
22 BEIWF#EENIZT
221 12 R

1 F 8 9 SR FH A A8 S 5 25 M R R L AN BRSO
Jo e L, R KL it T A A 12 I
BRI, G R R R ORAIR, S 5 it L BE R, BN
AB 70 43 & H e o B4 1) 7 B R g 5 a0 SR v, T
T AR A0 55 JEE At A 1) 5 57 v 17 ) A B A IR
IR A EES L) R ESE. R
Midas Civil #4837 RIEA R T AR ST EA
5 I R R A 1 O A AR AN B4 R 7 AR R B .
TFREE R L 1, b iy B o s R DL IR 5.

HY 28 1 AT 1 AN IR B I A A 4, 3 AR A r 7
77 Wil 2 % 0 R B R B T AN T 3 R . A DR AR S8 AR
8 4T 3 Ak R S5 A AR B F K R R g B K = 0.99
MPa, T 35 2 B i BRAE o 22 5 i i 9% 3l i 4 )5 AN
REST BD e RIS R 2 T vhRe B & S S R I B
il TA G R . ST BERER TN
REE L DM Z A B8 V)2 IR . 28 12 It
B 2B B AL R R B 5 6 1t T 50 A, YRR TE A 3R 48



144 ook

AT S 2025 4%

x1 FAEERAEERREN A HEER
Table 1 Calculated stress of pylon without temporary

lateral bracings

BRSO

TR/ B

REE B & E
T m /m Ji 71/MPa
1 5.50 18.30 —0.09 FE R 7
2 5.50 23.80 —0.05 R 7
3 5.50 29.30 0.06 EDA]
4 5.40 34.70 0.22 EOA)|
5 5.35 40.05 0.49 EVA)|
6 5.85 45.90 0.66 EAN)|
7 5.90 51.80 0.81 EDAal
8 5.90 57.70 0.99 EA)|

JeTF A 7Y, HAES 7 IR S L P Z A,

Sy 3 A 55 U IR ABE 25 8 o 5% lim IS 88 952 17 18 A
TR ERL R G 6 LRl S0 8 . R T Wit
T4 B B RRE 1.5 mE AR W ek &
Ge 4 B 16.0 m b FF A 6.2 m, PR AN F
BREE 9.8 mo WIEE 12 I e A% 7 15 1) ) N E
45.9—9.8—1.5—2.5/2(Mi#Em R —F)=+33.35m
LR . MRIERLFE L2 MG EERBS A
(4+29.30~-+34.70 m)i& i # . AT EREE T I ii5e
V- f e 55 1 2 IR D b s S+ 30.80 mo
Zeab L TR R 3 AR ¢2 500 mm X 30 mm
B RN B A
2.2.2 95 2~3 )R Ik m R

S 2 32 ERENFERNEA.O 5
5 L)ZAREEEE S Y @ Bl KM 0 B RO B X 3
0% TR A T 2006 T, R B i T ik i v ] 25 T 4 34
A . B 22 RERE 32 I A A Rk 32
e R I E I ¢ e o SR T = A O R BT
], 7 32 R R T0EA R e . PR AR 23 )2 Il R
P 2 8] () (B B N =>15.6 m( FE 235 ) +8.0 m(iti T-
TR ) 2.5 m(BE S ) 1.5 m( AL S
JE)=27.6 m;@ HRKEICHETE, N T 5 R4 R B
I B 8% 45 L &% 2 0 %) I B2 0 e T 00 ) 3 AR 41 )
PR T A HEBR ;@ 26 2.3 2 Ifi B R 15 43 ) 7 R
T R T T O v R B P R R R O © F Bk
P T AT U /0N it T 300 R B R ), ST B B R R
NN DA R [ W= i A B UMY NE-D 0 B 17 O ala o N
A IS SN A B U A N o~ O N 5 WA e - B Oy
MIRAER . R, AR Eah i e £ 1 K
JIN 7 T A AR E

2 2 2 i I 0 AN [R] 32 30 g i, B AR S
IR L3k 2,
R2 HEMAREHNNHEBEREATEER

Table 2 Calculated stress at bottom of pylon with

different active forces imposed
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Table 3 Size and elevation of temporary lateral bracings
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Figure 5 Layout of temporary lateral bracings (unit: m)
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Table 4 Tensile stress at bottom of pylon for scheme 1
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Table 5 Tensile stress at bottom of pylon for scheme 2
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Table 6 Tensile stress at bottom of pylon for scheme 3
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Table 7 Main loads considered for calculation
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Figure 6 Comparison of tensile stress curves at bottom of

pylon for three schemes at different stages
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Table 8 Maximum axial force of temporary lateral

bracings and corresponding bending moment
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Table 9 Maximum combined stress and shear stress of

temporary lateral bracings

¥ Jiti T B B ARSI /MPa 85 J1/MPa
1 Bt 01 — —
2 Bt 02 18.8 1.7
3 Bt 03 43.1 3.7
4 Bt 04 75.9 3.7
5 ¥y B 05 87.8 3.7
6 W Bz 06 108.8 3.7
7 B 07 103.9 3.7
8 K Bt 08 98.5 3.8
9 B 09 99.5 3.7
10 Bt 10 — —

5 e ARIE BSOS B A AT

Iy B 452 S50 3 BF B 17 0 8 O 5 AR SO0 ) 497 17 7
ANl BR i A R It T R Rl R A 2R K A
OB B0 T3 AR ER o 2220 BT, 4% TR e I A 4 b 2 B
JBC A AE 25 A Tt T B B2 oK H BRI g o BR T
i, AN 2 A it B BB 1 )2 A 2 2 I e R L 2%
BN R F7, W2 10
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Table 10 Stress at upper pylon limb of first and second

temporary lateral bracings

B 1 G0 B - G0
BT g /mea | T s /Mpa
i B i Bz
W12 w2 W12 22
Bt 01 — — Bt 06 —1.36 —1.11
B 02  —050  —0.27 | BrBtor  —200 —1.73
Bt 03 —0.40 —0.29 K B 08 —2.74  —2.36
¥y B 04 —0.27 —0.16 Fi Bz 09 — —
¥y B 05 —0.60 —0.42 KB 10 — —
6 it
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(2) 2R A SCHRT A 9 52 T 22 4 U0 e 1ok
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