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(130+305+130)m Double-Tower Single-Cable-Span
Concrete Cable-Stayed Bridge: Overall Design

Xingyao Chen Sheng Tan
China Railway Second Survey and Design Institute Engineering Group Co., Ltd., Mianyang, Sichuan, 610031, China

Abstract

The Helong Extra-large Bridge, located in Sangzhi County, Zhangjiajie City, Hunan Province, spans the Yuquan River and Lishui
River. This research focuses on the bridge’s overall design, including span layout, structural system, main girder, and tower design.
The main girder adopts a single-box five-chamber inclined web section, while the tower features a single-column hollow section with
a pier-tower consolidation system. The main piers use double-leg rectangular thin-walled piers, supported by 20 piles beneath the
abutment. A spatial model was established using Midas to verify the bridge’s strength, stiffness, and seismic performance. Results
indicate that the maximum compressive stress during construction reaches 16.0MPa, with a vertical deflection of 0.132m (below
L/500) during operation. The cable stress amplitude meets fatigue requirements, and seismic design effectively controls earthquake
responses through the tower-pier-beam consolidation system and seismic isolation bearings. The bridge design balances safety,
economy, and aesthetics, providing a reference for similar projects.

Keywords

concrete cable-stayed bridge; overall design; single-box five-chamber main girder; pier-tower consolidation; seismic design; double-
leg rectangular thin-walled pier

(1304+305+130 ) m MIBEZmEEZ T RHHFE
FRodse T

thik e TARERIARRTTEAR, FE - PUJI 45FH 610031

gt

i =

RWAS R T A R TR R, AR RAE AT, R—)& (130+305+130 ) mAHf & dit st LaHatf, A
ATFIAZR, MEAE, SHEE, ZREFBBOTF T @RI, RN EHEZHBERAE, H5AHEEX
2ORE, SORBAH A, THORMBEN S, RE TR20RAEL A, Wi Midasit 2 2 MAEA, AR RRAL, R
FAGREMA AT IR S RAM . ZRAETHERKERLJ16.0MPa, EEHEEGHEAE0.132m (A TL/500) , 4k
B Ay e IR TR Ry BT R SRR B SRR SRR XRA MAE R SRR R RS, 25 RNE
R, TAHRERBRBESE

KHEiA

REEEAEMN B BREEE R SUSEL,; RESGT; MY § A

1 TIEHR

W IEAr IR R KSR R RIA . FEAEN ,
JERTIETE . RIS PRSI T SR . /KR
NS5

PRUEENHE AR SR A THETE (QM) ,
MR (QM™) MR+, UNA, HERFE (™) #
FEEt . A, TREEA=ZE&F/PHEORA (Tb) Bl
yibia . s, SERITA (Ty) e .

[EER-TT BRsE (1993-) , 5B, PEIY/IIERBA, M
T, Iielh, MBHRRIENR.

64

2 BARtRHE

1) 1EEEE . ElAR C)APIEE ) .

2) ETHEE . 100km/h,
3) BeitnrEk . AR - 1%,

4) HF B TE R £ WFTE 292m, 5| W bR T
2% 12.5m.,

5) KRS . FECHr 1/300( #E/K0T 274.2m).

6) HIFELRG: HIESNINEREEIE(E N 0.05g, HiELD
FEARZUEE RN VI, EMHUESRPERIAN A 2L, PUEsbhtE
LN L

7 ) FEARXGH

W1 T EIEA 10 4, FEARRGER 22.2mvs (IR B3

HEE 1/10) ;



IREFAREEE - £10% - £ 024 - 2026 £ 01 A

W2 ST EIET 100 4, FEARIER 26.6 m/s (IHFEE
8 HE 1/100) .
3 BFiZit
31 MERE

PR KRR RN AR 2%, BRUEZRIAIEE Y 3.5m.,
LEATOKR . Rt PUES S RS RE, RIS
ﬁ%ﬁ[ﬂ::

IR 2 A B 4k 6 BE: 2 X 3043 X 35+ (44+78+44 )

—2x30 3x35 44+78+44 : 3x35

S b

+3 %35+ (130+305+130) +2 x35; ALt 6 BE.
2 X25.95143 x 35+ (44+78+44 ) +3 x 38+ (130 +305+130)
+2x35, EHRRH (130+4305+130 ) m /&4, 224
RiB. SRS 3 DR AT ik T ESNIR . HRPer
FATIN JDiREe - T B, 5 R B URIE, OB

LSRR . TS SR D SR, IR
FOUE:, iR A ST s AR A e
O FIREBC. BEESRY. BRARAMERSRA . Mk, B
R 1 iR,

E1HEHER (m)

32FF
3.2.1 ZMaxit

— BN, AMRAEROERE G RELE.
PUEL . NI, HAR, DRBHEESBIRARREEL
RARSE W, AREREEITIER 305m, FHRH C60 ik’
Bt e, He, FRFRET B R IRIE S SR B &R
HERfE A 6m, IEEELREAC NN 29.25m,

PR SOV AR AL R . FEARUEER,
F R R R 3.5m, THHEE B 29.2m, M 5 B
10m, K 3.6m, THHEIEH 2% FISUARE .

ERALEALEESE, ERBERPOEANEL, AR
BEEINGE 0 ~ 38.4cm, Hb ATEE O KE G TlmE,
PIRERES EE 1.13% ~ 2%,

FYEbREERRIE 6m 15 S —EREEN, R B E R
[FE =PRI 0.6m, N EFBIRIEE A 0.4m, HFEH
BEEPE AN AIEE 3.6m, REFEIEREIINE S 0.6m,

TR B AR, ST O R 5.5m, AR
FUOEE 2.43m

F RS NF LIS E T IIG R SA EETE
322 B AR F

ERRHI. B BRI A,

ONAITIR T EFETH , JERAGERIR, SRR Bk |
TEREARTERE . OFSIRTI. RS, TSI, AR
G, PR R A @°15.2mm 19 &5 B RIAT A A 4, X
ETER AEERACE ; $hER BT R

REFRR ) S R I, D . SRR AT
REEITR JI5N PR R A D°15.2mm HY 5590 B AL R 2 2% 5

REREREIRITIR 1R AR RER

WA R A B A S R B AL, SR E {2 32mm 1Y
PSB1080 2 Filin/ /7B i, R EIAskdy, skhmmis
TEMFIE Y o

SUTAL S A T2V ies NSRS S MG S A S DA
TSR . BRI N R e — AT Bk
R, HARINAL BEA, BRI BRI
33 M E

AR 2R R DRI E T R R R IR R,
BRI LT R EEFRUE(E ) 1860MPa, 2 ifAthy & il
TH 184 iR, ISR T E

EFER b, FHURIOBENARAES 2m; N aIER(E
PENRIE(IE AR, 25 H 6.0m, 5.0m & 3.6m =FfR~f,
EFRE L, AR NSEREES L FofAA: 10 x2.0m.
1x2.13m, 5%2.15m, 3x22m, 3x235m. #HiZdtsn
VORREIRS, L. M280-43 B 24 HH . M280-55 T 48 #
M280-61 7l 48 Fii, M280-73 % 64 i, AHNHINSRS [F2AY
WRah, R FRE A BIE eI RSk, %1%t
AR X N H X A%k Cd A& T 0.6,

3.4 Fi
MR R, R C60 R, WIS

76.8m, 5 Sm, TE 81.8m, A&l 2 Bk,

AR AR OEE, PURR ARG A, 25
FETIREMR A 9E 4m ., BEIE Im, ZWFRIAISE 6m, BEEL 1.65m;
R VORI RERE R O AR, PERESIRRE 25.2m EHE
REVFIAISE 4m, BEE 1m, ZAFFIA0EE 8m, BEE 1.65m; FAAE
JEAEMFAISE 4m, BER 1.5m, ZUFFAISE 10.68m ., BEE 2.5m,

65



IREFAREEE - £10% - £ 024 - 2026 £ 01 A

A T I RSB,

2) Al AREE

A FEFESRE T 23 WRHER, SRR
BFFER . #HZEE R ZRIEM B4 RN 10 4~ 2.0m,
14~2.13m, 54~ 2.15m, 31 22m. 3/ 2.35m, {ERM7E
FRIEE | X BE N S B 7R A S 12 40mm (1Y PSB1080
TRIOI A SIS s, BUmAS R kb, s R R E AT

RBNIKE THAETEBRI AL,

Imm,
g:lﬂﬂ_ l;Jlul;J 100

3180

4360
R S R
4160

100

T }—HEEE}EEEI-}E]E%]E}EE&H%HHHHEPH-E{-

5120
310

#
s

i E———

150
128

| g1

[ | [ A

2 FEETEE (B cm)

3.5 T ARG K Bt
3.5.1 =3¢

TR Co0 iRk, FEE A=A 5Tm,

F IO 1R WU, AR R A AR = T, DU A
HHBEE LA 3 for.

1 5 F BRI R A S 12m ., SAMRIAISE 2.8m, RN
FRIAIEE 12m. HFFIAISE 2.93m,

2 SEEUITMEFIAITE 12m, HWFAITE 3m, U
A% 12m. AT 3.32m, W0E 4 ok,
3.5.2 UL

ATHREAREGZ ), (EEREERE, BEE 2m, &
FETHA 1m #8530, RAH 1: 1 B SR ETES .
3.53 3k 4 5 A b

KERH C45 Bk L, KEE Sm, FEFFAITE 25.8m,
IEFIAIEE 20.4m, ELP7RE Ni% 20 fRE1S 2.5m FYEGFLIEE

35t

66

BE, RAH C35 REE T, FeiaEitikit. Re SRk
& 20em JE C30 JREE T HEENIE T 5.
3.5.4 R

R C40 FXAHIREE T AR, BT, OSSR
EVRIAIA RN M0 . ARG fEESR A C30 1REE L.

200 350
T 1
4\ E
B
380
T 1
T

o )

(1)

T §7710q;m$,”;_100
i

1100

2689, 752710, 26)
2689, 752710, 25)

3589, 75(3510.25)

|
| |
[ I
N

TR W

I i
| |
I
| |

800

1000

’Lfﬂmfﬁmf‘zu 0] | |50 ﬁmﬁ’T’”’Tﬂ"Lsxm 50| 200
L=

RN

B 3 EUEE (2. cm)

500 200200
500 200

L
L

4 It E

S MIDAS/CIVIL 2020 (V1.2) A BR eER e 7 HR
AR, Iz U g, Hp RS
AL AR BIS R TT SUB NE AERE TRE S . BB R
AZ R TTHATIENL, HES it A TR
Wil BT AT, R HRANIE .
M SRS TR O, Hm T FIBG I RIS 5
RHTERAEE; RHTRNIRAHTZRER TR, TERE TR
o, RS R RIS I T 5
41 FEHELER
411 2%

1. F 356 TH BaR KN 18 16.0MPa, S A7 ]
A 1.0MPa, i HEEEEK .

2, FREEMBEANAS T ERIEREE . i
BT K

3, FBAAESHKANE FTEEETE, BRR/NE
/1% 2.3MPa, & ETHRITEEDK o

4, FREAE NN 174 16.9MPa, (i T 3= RS
BRI, R HIEEEK

5 FRIE CABSRHF AT IS ) ITG/T3365-01-2020)",
AR R AEERE, ORI D) 5 AR B AR
RNART L/500 (L AEFEER) o AVREREIERN T
B AN A 0.022m, BHER/IMIER -0.110m, WEH
0.132m, /1N TF 305m/500=0.61m, J#E AT TIEEK .



