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Research on External Steel Shell-Concrete Irregular Cable Tower
and Its Temporary Construction Support
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Abstract: The external steel shell concrete special-shaped cable tower structure of cable-stayed bridges
is subjected to complex forces, and there are problems such as deformation and excessive stress during
the construction stage. To ensure the construction safety and linear standards of this type of cable tower,
three support schemes were designed to reduce the stress and deformation of the cable tower, and the
technical performance of different support schemes was analyzed using the finite element method. The
analysis results show that the arch axis of the irregular cable tower has a significant impact on the stress
and deformation of the tower column, and the stress and deformation of the cable tower calculated by
different modeling methods vary greatly. The support of all three schemes can significantly reduce the
deformation of the cable tower and the tensile stress of the concrete inside the cavity, while the four
channel double pipe scheme is the most effective in reducing construction difficulty and errors. The de-
formation of tower columns and the tensile stress of concrete are sensitive to wind pressure, and the de-
sign of wind resistance measures for tower columns should be strengthened during construction.

Key words: irregular shaped cable tower; steel shell-concrete structure ; construction control ; finite ele-

ment method; scheme selection
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Fig. 1 Layout of cable tower and supporting system (unit: ¢cm)
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Fig. 2 Configuration of cable tower’s steel shell segment
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Tab.1 Numbering of construction stage and concerned installation parts of cable tower

Era) BHR e A e LA
CS1—3 A TO—2 B €S9—11 EEAE T8S—10 5 B¢ CS17 PEME T16 17 B B AT 4
oS4 A T3 R CS12 BEHE T11 B M #EATF 2 || €S18—20  #54E T17—19 W B (& B BY)
TR Lo B CS13—14 BRE T12—13 5Bt €S21 PrBR AT 1—4
CS5—7 WAE T4—6 T CS15  IEAE T14 1B L AT 3 S22 TREEE L1 Sl T
€S8 BERE T7 B CEAERT 1 CS16 BEAE T15 5B €S23 TR L2( THERATE)




514

WRi A 25  SML IS E TR BE b S 2 B B HE T e I S 55 47

2 EEFE

X FRIEREICAAL R Midas Civil 2004
B, DRIEEAEAN AT S5 R B 4 R T e 35 A B A 22
AR, Bl 7 TR O 1 B8 M R I OBLBA C IR B, 7
ARG AN R B BT AT 45, AR it T4
WK T B BERIAY R 23 4,

X F5E - SEAR BLOCAR AL, R ] Midas FEA NX
RO, IR 3 T, B R s R TR+ BT
FIRN T, KRR N TR S i, ok A
SEHTCR R IE SN 7, SR T SE AR B T B LR
Bt TR SR SR, AN R IR EE
FARSE I BT, DA i AR 1k A A T sk
R EAEARTE TR P TR 1 e 7E B i A 3
FHA R B TS 7 BT RN S il 3% £z 1
PIFRAS o WIAS SR FH RSE 4536 55 ) 8l A= B R A
AR TRIY

3 58-Sk R ITA R
Fig. 3 Shell-solid element model

YERTE R MO LR R 80A 454 A
o R A A 28 4% (A RS RPN
T VO B 2R B I o v B Ak B AR ) XU A
10. 2 kN/m; Jifi T-Aaf2k A 2. 5 kN/m?,

3 XEFTEE

3.1 X#EARET

BAEAE S TERAL TR Z IR A A E
RIS SCHE BRI 1 MRS A A 54 = 19 1/367,
IFEAT HARFR AN B BRI 7 FAMAF AR KA T
AN RS R L A R TR R, g
B BB T B R AR MU 3y Bkl o Kt
TS SRR G B T =SSR, WAk 2,

A OV ST SR T A B UL 4,
X RV SCHE DT 5, PIARAYAE B0 ATR ) B 2 oo i
N3 m, TN SRR, R A R AR B A AT i)
TR RATHGHAT AL, LA DR 1% 4 X ST
FAEHE . SFICFER ] H AU, 3R S HEAT A AL
SR FHRFREE F IR A I Eh 247 #ba

BEREAISN
- SHFF SORAT RS

I

(a) REHR
BEREMSPTE  SCHEAT iﬁﬁﬁﬁ%
r e 1
y I
(b) WEHE

Pl 4 BERESCPEAT P A B R R A
Fig. 4 Schematic diagram of the layout of

tower pillar support rods
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Tab. 2 Arrangement of temporary supporting system and the calculation results
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Fig. 5 Deformation of the top of tower column
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Fig. 6 Tensile stress of concrete in tower’s column
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Fig. 7 Deformation of tower column under wind
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Fig. 8 Tensile stresses of concrete under wind
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Tab.3 Comparison of supporting struct’s
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Tab. 4 Comparison of different finite element models” calculation results
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