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Research on Key Technology of Tension Optimization and
tension Adjustment of suspender of Tied Pole Arch Bridge
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Abstract

Based on the engineering background of a steel box girder tied arch bridge with a main span of 110m across the Chishui River Bridge,
and based on drawings, construction organization scheme and construction experience of similar Bridges, this paper optimizes the
subdivided tension bridge of the suspender into a single tension bridge. The influence on structural deformation, structural stress and
suspender force in each construction stage is within the allowable range. The method of selecting different influence factors to correct
the initial initial tension was proposed by simulating the different percentage range of deviation between the derrick force and the
designed bridge derrick force to calculate the initial tension of the derrick iteratively, which provides a reliable basis for the tension
optimization and tension adjustment of the derrick of the same type of bridge.

Keywords
tied arch bridge; suspender tension optimization; iterative adjustment of boom force; range influence factor

7 2 S /7 1 s s > Sia
RFHF BRI SR N RERARAAR
PR s ol
A R E R A TR AR A S, A - EIK 400067
i E
I AE MR ARFT KRR Lo 3 B ZH110meg A AR A TEF R, RFEBAK, ETAR T EREMFERENELE
I, BARME AR RIS RIR I RAFHAC A — RIRIE A, & TSN T . BHE N RN G R¥ELFTL

B, JFitd TaE B R A 5B R R AT AR EE 2L, RERRR 6 # e BT RGBT R
8 7 R BAT AR SR ATy, A B R AR T AT IR RACR IR ) TR T S 04

ES et
RATBAR; PATIREALAL; PAFAZRAE; LAY AT

18| BRI T, (RCABUER — R T2, DISATH, W
DB A TSR R B lom o DR HRHIE T B AR B S DS 0 A IR R
SR TR B 120m Fin g PPDRIRE ARSI U A R
FSRIE +1-110m HASTBZFFHAR . BBz k% 145.06m, bp (OB LIRFE ISR, R FRRGE R O
O 16.5m: BRI SRS MENR . e (T OCKRHIRE R RACE ki s @R Bk
B R R £ TR, DR e T VKNI B B SEO R @R
T TR, BB T e B SRAC TR R E ST, SRR BV
b, B
CHRRTERS 3 it EEER K SR
SRR ST R G IR ITRES MIDAS/Civil. {4
(HRRIEHELR) (FRRssiEt TALUET) Srhrsi
T SRR SRR, KAt B 243
ANYTE 237 BT, Horp RAFR R TR, Ha
SRR TTAL, Ao SRR 1. AR R R
LEEEN Ihvehi¥ (1986-) , B, PELFFTA, T A XHi, BF0Y Z 8, BEHFY Y 4.
T, BRI, NBRROILLSEHTR,

WRIE AT R AR SE e E TR LA AT
Tiike, SiaDIERURRE T2%, XA I
P TIE SRR AL, K AT B FR A SR AL s SR 2

94



IRFEREEE - $07% - £ 128 - 2023 £ 06 A

B 1 £t E&RE

4 T T B mAT SRR AAL
AR AL S B T TR T A by 36 L R 0k

PRROIEAL . — RIS | IR AR . BUIISAE
L BB IRRBIISOE . 2RISR RAT

PRERIIEE . —GRIRAT . MR E T 5. 4her
PSRRI T450, WA HINE TN 257 71 2 1R
PEAE, R AT HE AT sk i R IVROGK AL T Z, (1A
BUER—IRRL T2, DI T, BubseA, (tenifEe
T TR 1.

41 BHATELER

SYBIFRIALET (FRFETRAKRLRRR ) .« RALE (B
FF—RGRRIEER ) e T Thigbrst TR Bt HE
GERINE 2, MEFDIEH, WUk S — KRR
BRI 5B AT DR ZE SR, B it
RSP R AR ZE A 3.53, —RIKFiR KR ZE A 1.75%.
4.2 R B BEE AL

MEEIRILLEH, B kR S — R AR ERE S
SRR AT AR B ZE RN, AT 1. 1mm,
— YRR B A AT B R o
4.3 AT B B B E I A 7

BUFE 2 N LA b TR B S i - & it
BERSRILE 4. £S5, AJUIEHBTOEKRS—XK
RLRGHRI 2 D G SR B AR — B, AR
A 1.6MPa, RS HALE N M ZERCR, AR EA
3.9MPa, HFEEEFHPIeBEm N OV SR, NJJ
Yt ZE/N, REREEME TR HHEDR,

F1RUATEEI TR R

e TACAT T R TR
] RS A T RS A T
) SRR 10 B HRRIRES 10
3 TR T —
4 S A BB e
5 e B
6 DB 1-6 B2 SEEHLNE 1-6 B
; B AR AR AR
g B B
9 LKA 134#-1# (RAT LKA 13#-3# AT
10 BRI e, 1428 B
i — K 13418 T R
2 B B

%2 MRS AEER (B kN)
. SRR ) — L — L
BT ey BT SR

13# 230.3 232.6 1.00% 231.7 0.61%
12# 228.3 226.3 -0.88% 229.2 0.39%
11# 230.0 228.1 -0.83% 231.4 0.61%
10# 226.9 226.9 0.00% 229.2 1.01%
o# 230.5 232.4 0.82% 232.2 0.74%
8# 230.0 233.7 1.61% 232.0 0.87%
TH# 230.4 235.6 2.26% 233.3 1.26%
ot 230.4 236.7 2.73% 233.2 1.22%
5# 228.2 2354 3.16% 2322 1.75%
4# 226.4 2344 3.53% 229.6 1.41%
3# 226.9 234.3 3.26% 229.9 1.32%
2# 226.7 229.1 1.06% 227.6 0.40%
1# 226.8 224 .4 -1.06% 229.4 1.15%

95



IRFEREEE - $07% - £ 128 - 2023 £ 06 A

&R 3T RIEHENMS (AL mm)

AL ELZ LS S A HEEkmEAr S
AR LI S 4 %5 B B 14 F5 B
SRR G -1.9 -15.1 29.3 -1.9 -19.6 327
— UK R 5 -1.9 -10.2 -18.2 -1.9 -20.1 31.4
550k himzEE 0.0 49 11.1 0.0 0.5 1.3
53Rk iz E sy Ee 0.00% -32.45% -37.88% 0.00% 2.55% -3.98%
RABTMENBERAEEEN S (BA: MPa, RIAIE)
A=
it THYEE B E R 1/4 1 PFE G
%5 ¢ = B = T
SRR R 4.6 1.0 10.7 123 3.8 18.8
—RERR R 4.6 1.0 10.8 123 7.7 15.1
5ok A 0.0 0.0 0.1 0.0 3.9 3.7
5otk bz E ot 0.00% 0.00% 0.93% 0.00% 102.63% -19.68%
x5BT EHMAEEEN S (BA: MPa, RIAIE)
BT E
it TR B HUE GRS Sm) FH 174 RIS
S I F% T4 %5 S
P2k SRS 292 -49.9 -36.1 323 -36.7 272
—URGKHT B -28.9 -50.2 375 -30.9 -38.3 257
5otk him & 0.3 0.3 -1.4 1.4 -1.6 1.5
S5atskhimzEE ot -1.03% 0.60% 3.88% -4.33% 4.36% -5.51%
5 BATHIHL RIS EE FRROR: b ST, [P5s & s R T
5.1 BAFHIEL A HMEIREX SHE6.
AR T OHE AR DL R LR SRS
O R A G W AT — SRR R i TR, a7 * 6 RECESHMETFITHEE
BRREFRERL, PASE—HRAT R T =) EETE (5) TR ERET (k)
QA G e LI IR, RS — 8T 1 [0,2%] 1/10
WL TR LT 5 2 (2%, 5%] 1/8
ORI E—HERMAT A, THESEITERR AT 11R 3 (5%, 8%] 1/6
%, WU AENRZEB O IRE P AL, BIEE 4L 4 (8%, 10%] 1/4
5 > 10% 12

ML, BRI A G DI E A8, B s
BT BT ) S5 MR R R K P,
5.2 BAFHIELER AR

AT BRI NI, 51 ARZE VG E 520
TR S, RI@ St BT S8R IR AR
FfRZ B HeiEE, SRR RIS R R E AL
7, AT —REAT KR DA SRR, HRIHE
DS HRZEB R EER, IR IR RS mAt
—RWIL, RN E R B RS0 &0 TH B AT I
Rz TR o

HEAR:

F.=F, — P;x & Xk

Hep, P, WEEGTERIRTAT ;P AT

Bs F, AR ER AR Fo A RRITER AR

96

6 MBI NWENSHLEE
6.1 M BAT I E

B RITRDIRTT 3 F 2R R RS RO RES
HEENED: | HhmEk, BIRMRIEST %, BIRIERER
HIRHR, BRIEW(E, RDskhfahr Rt T R E RS,
R 7E TARSCE R HEBERM LS . AR BRI
il ERBEERS ST, WARY R TR 75
bER N

OFRE BT DHD TR, HRE (84
13# T ) RS A B R, Hamit (1#-74 (mit)
KAPIREHEN TR, AT R IUENIE;

QO TH BT ik izt e rh, R TmAT 1



IRFEREEE - $07% - £ 128 - 2023 £ 06 A

AOPTEREIE, DT Im I, Se i i
AR RREEIE, HAHREESRIHE . i
ZR FSEIUME 5

@R FHEIESF IR A R SE RS0 T B rp
palksxilp

@A LI NE RSS2SR AT, TR
FHJE 2R 22 A R R A RO R VB IE
6.2 R BT TR ILIREE

R THE TRZE . FNEREERENEN, 25
Bk E BT S BR RAT D . RELSE R
BRMRE, TEE—Pemit D T, XEE
FER ARG TSR, A SRR RE 75
RtEfT. AR IR, S0k R HAITR R
T3 FOREEL, AR RRTTERAR P BDIRER I X B 7 e
FIORBACR, RGHRERMTIREECE, R0
THfL, D5 R H sz v

7 45iE
ORI ISR R R S A — R AT 5

LEIEE, & T B S AT AR 1 S AT 12 R

EEIERVIEN, B aiEan . 28 Lk mtt it 5ik

THEREL. AETHL, Ham T, RXEERSENLITIE

12 A AT IR AL A R — R Rt T T
QIR KB AR AT IR DIRER . Bt 018

#, AILLS | AmZEVE BN A - A Rk RS, T

FRECR /D N = BRI AT H SRR T

S 3k

(1] =l M = FET R EERAE 0 2 B8 AHFEAR FRAF Tk h D T 6
Sk [1]./A1#,2022,67(9).

[2]  PME T ERE A TR AT 3R U S I R A 5T 0]
S AR 5155,2022(3):5-8.

(3] Skudadf RAFHFRHE LR AT a0 S R R ST i 5%
[D]. 2522 AR R A,2019.

[4] ZERE PN PEREE - RATER AT RO T5: 58085
WLI1.T 4<5dEh,2014(7):27-29.

[5]  FRMH FEL R AR R Al R 22 520 31T [D]. A 57
FE AR A aE AR ,2022.

97



