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Method for determining the pushing value of suspension bridge

considering the movement of cable saddle

TIAN Zhongchu, TANG Linping

(School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: Based on the segmental catenary theory and considering the change of absolute position of
main cable saddle before and after pushing, a method for determining pushing value was proposed,
which can help the bridge tower top reach the specified deviation after pushing. A comparative analysis
was conducted on the changes of the top deviation of the bridge tower under different pushing values,
as well as the ratio of the absolute position change of the main cable saddle to the pushing value for
each pushing, by using finite element software, and the proposed method was applied to determine the
pushing value of the over-pushing scheme. The results show that based on the pushing value calculated
by this method, the top deviation of the bridge tower can reach the specified value after pushing or at a
certain construction stage after pushing, which provides a reference for precise control of the top
deviation of bridge tower in the pushing construction for cable saddle of suspension bridges.
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Fig. 1 Schematic diagram of force on main cable under

uniform load
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Fig.2 Schematic diagram of force on main cable under

concentrated load
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Fig.3 Schematic diagram of force on cable segment under

concentrated load
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Fig. 9 Comparison diagram of tower top deviation after main

cable saddle pushing in different schemes

201
U E
+ﬁtﬁ_j§§1
e Y
= 15) e TR %S
2
glo [
e
2o
L] ¢
O L L L I}
0 10 20 30 40 50 60 70

MR R B
E10 RREZETFTH ML ZRER T AR THFELA
Fig. 10  Variation of tower top deviation with the number of

beam hoisting in different schemes

18 "
( —=— pIE-
1 +jtf§-ﬁ§2
EN§14 v MiE-TR2
§@12
ﬂglo
.E)(.’,J'E - 77::77 —t
i i
2,
S R
o B B
Bl RRAFETFERELNEERETE & TAET ALY
TACH L E

Fig. 11 Variation of the ratio of absolute position change of

main cable saddle to pushing value in different schemes

A5 W Ak < https: //jtkxyge. csust. edu. cn/jtkxyge/home 19



5 T 2 %40 %

4 BEETRTIESHHE

T A TOUE D7 58 Fp, TOUHE i A9 T 0 437
ARACRER, 2515 Z 18] B AN K7 Al 23
F  TUHE T 35 2R B 1 2 Xof o7 8 & A B KB E
A AT B B T 7 14 52 B 1 O THUAfE B, %

SRR A R 23 AT T S A B TOU Bl
P AN BE IR B8 RE B AR SCHR i 15 5 2 T0U {7 FR
{EL, X b R 22 B TOUE T S8 HEAT DAL, I LA T
$HE Je Bl TOUAHE S 584 i T o B F) A i 3 T fi 57 k3K
B4R % fE o B AR, $ BOAR SCT7 150 50 B O A0 T
BOITRESR IR 2,

R2 MAREAEMAAHIEL
Table 2 Data table related to pushing process

o . TR 7 . DHERTAFISIE L | DU Arss sl | TOUHESRIEIE 0 | WA M
it TR Be (AL . TidfE i /em . N N o
P EEH em M f5r e /em DA e fem P57 48 2 B /em 2
- s 105.4 0.1 0.1 0
[Eaprss 121.1 0.0 0.0
\ s 74.4 31.0 12.1 -15.0 -15.0
Thidf 1 - 1
[ 87.8 33.3 12.6 -15.1 -15.0
- Jbts 474 27.0 10.4 -15.0 -15.0
Tiidfe 2 - 8
[ 55.6 32.2 14.8 -15.0 -15.0
\ bt 17.5 29.9 15.3 -13.4
ToUHE 3 - 33
[ 19.7 35.9 19.3 -15.0
s Jris 17.5 0.0 0.0 0.0 o
L g 19.7 0.1 0.1 0.0
DLk JE BTy 22 2L b AT T =R T, i IR
ToUHfe B 1108 1 B b 2 T i 33 00 (57 {1 R 45 2 1 5 #Hie

S5 R I R T Y H AR RN AE 2 e e S
BEm AL %, MR 2 iy T e, i ] Midas/
Civil A7 FRITH 2 M i 0 7 58 P LR IR 3
Tt ff A7 8 1 AR ARG 0, a5 SR 12 s o iR 12
AN i A SO e E AR 20 0 THHE 5, 6 T R
TG, 7 TOU4HE S5 3 T fm Ao (34 e S B e (H . 2R
SR T S DU AR S 11 2 50 1 A 3 3 T A £ £
RN R B AR, AR SO PR A T4 e R A
e S5 oS, AT 35 3 Tt O 457 38 1) 58 42 [ 1F i B
b, IXABIIE T A SO R AT

20r

— A
15+ e :“:PEJ?
10

5 H

i B B o 32 /e
(=)

10 20 30 40 50 60 70
G
E12 BEWHES R THEE ML 2 T LA
Fig. 12 Diagram of tower top deviation in over-pushing

scheme

ARSCHET Iy BOs BE L IR, 5 I8 32 R DU Y
J s X B O e A AU X BRI ER
B ST ) A D7 R, JF SR A 5 R B T
AR B B 4 TUAl 57 45 5 (09 TS o, TR NP5 1 T
BACRIFZIT AR T k. RGBT

1) MREAS SO R A Y T &, 75 e 5 mT LA
(o A B B T fi o 3K B 408 R B o A AN B TOUAE I
BLEITE BT , AR SC7 3R A A T £k ] (A5 A7 0 1
T fi (37 f5 76 5> SR AR I BUL/ N, 10K 38 R Tt
P07 14 2 A i 46

2) BEFHIRE G R R H Y3 2, E U R
Je A A7 ) A A o T A Y P AL T/, [
SR A G2 0 20 (4 AT AU DO o, > AR B 4 TOUff £52
O T R I, B3ROk e e A A B B W
2 AT AT DO ARG B 15

3) TEM R TOUE TS 58 vh , R BR 2 0oL B i
RO B ST i A 3 A0 TOUSE A2 v LIRS
b A A B T Qi 5 K B4 R MR AR S B it T
P, 4 BRI TOUE B n] — U THUAE 21057, 9 20 T 4fe i
T A R A T R A

20 A5 W Ak < https: //jtkxyge. csust. edu. cn/jtkxyge/home



%54 AP, 5% BRSO ERRTMET AT EAR
2 % L #K (References) : Saddle pushing analysis in suspension bridge construction

(1]

(3]

(4]

(5]

(6]

[7]

TJST, tRAR, AEEAEA, AF . TR RIE VR
L ERBIHEHTLI]. 223, 2020, 65(8): 192-196.
WANG Fangli, XU Lin, DU Zhaoyang, et al. Analysis
of allowable deviation of pylon of Maputo Bridge and
jacking of main cable saddle [J]. Highway, 2020, 65
(8): 192-196.

fof 2y, TGRSR, $R% . BB T rh R T R /A PR
BN LT ], VTR 22 4 (T 22 R, 2007, 41(1)
134-138. DOI: 10.3785/j.issn.1008-973X.2007.01.024.
HE Wei, XIANG Yiqiang, XU Xing. Frequent short
steps saddle pushing principle in suspension bridge
construction [J]. Journal of Zhejiang University
(Engineering Science) , 2007, 41 (1) : 134-138. DOI:
10.3785/j.issn.1008-973X.2007.01.024.

Tk, TR, T . BN E R o B T T 4% ) 2y
Br[I]. s Ak 2E 5 TR, 2019, 35(1) : 32-37. DOI:
10.3969/j.issn.1674-599X.2019.01.006.

WANG Da, WANG Wei, WANG Lei. Analysis of the
construction monitoring during the main cable saddle
over pushing for the suspension bridge [J]. Journal of
Transport Science and Engineering, 2019, 35(1) : 32-
37.DOI: 10.3969/j.issn.1674-599X.2019.01.006.
B, R, B SR IR 3 R R
T MR [T]. RAMA K, 2021, 41(3): 122-125. DOL:
10.14048/j.issn.1671-2579.2021.03.025.

LAI Minzhi, ZHOU Wei, LUO Ming. Study on
optimization scheme of pushing main cable saddle of
suspension bridge during constructions [J]. Journal of
China & Foreign Highway, 2021, 41 (3) : 122-125.
DOI: 10.14048/j.issn.1671-2579.2021.03.025.

A, BRI AR R R B T B T
EREFELT ] A S5 Bt 2018(8) : 107-110. DOT:
10.16799/j.cnki.csdqyth.2018.08.029.

NIU Denghui, CAI Songbao. Study on pre-deviated
amount and pushing control method of cable saddle for
self-anchorage suspension bridge [J]. Urban Roads
Bridges & Flood Control, 2018 (8) : 107-110. DOI:
10.16799/j.cnki.csdqyth.2018.08.029.

e e, RTLLZE . R R AT R B U T M
e Ay BT (1], 23 B 59508, 2020(3) : 106-109. DOI:
10.3969/j.issn.1671-2668.2020.03.026.

YE Longxiang, KE Hongjun. Research and case study
on saddle top push control of ground anchor suspension
bridge [T]. Highways & Automotive Applications, 2020
(3) : 106-109. DOI: 10.3969/j. issn. 1671-2668.2020.
03.026.

FARE, EER, WA, 55 . B T b )8 T
MwFsE[I]. T E TR, 2010, 12(7): 68-73. DOI:
10.3969/j.issn.1009-1742.2010.07.015.

QI Dongchun, WANG Changjiang, SHEN Ruili, et al.

[J]. Strategic Study of CAE, 2010, 12 (7) : 68-73.
DOI: 10.3969/j.issn.1009-1742.2010.07.015.

KRR, B BRI AR R AR B E R R IR
Jrk[T]. seERkF S TR, 2021, 37(3): 91-97. DOI:
10.3969/j.issn.1674-599X.2021.03.014.
ZHANG Chenxing, TIAN Zhongchu.
method of main cable force in hoisting stage of steel box

Calculation

girder of suspension bridge [J]. Journal of Transport
Science and Engineering, 2021, 37 (3) : 91-97. DOI:
10.3969/j.issn.1674-599X.2021.03.014.

FEEAR, TRBUR], R R R R R 2 IR B
TR RORERR T T ], VIR S R 2244l , 2001, 36(3):
303-307. DOI:10.3969/j.issn.0258-2724.2001. 03.020.
TANG Maolin, SHEN Ruili, QIANG Shizhong. An
accurate calculation method for erecting curves of wire
strands of long suspension bridges [J]. Journal of
Southwest Jiaotong University, 2001, 36(3) : 303-307.
DOI: 10.3969/j.issn.0258-2724.2001.03.020.

(100 5KAE, A4 R, k3. A8 m B4l & 5 B 40Breor

R EARRFIT LT A3, 2009, 54(12): 1-5.
ZHANG Zheng, HUANG Cailiang, ZHANG Zhe.
Calculation and program development of finished main
cable shape of self-anchored cable-stayed suspension
bridge[J . Highway, 2009, 54(12): 1-5.

(1] Rk, sitrp, SRBiR] . B 4L TR

Iy B RE LR [T]. BRIE 2 i, 2003, 25(1) : 87-91.
DOI: 10.3321/j.issn: 1001-8360.2003.01.018.
TANG Maolin, QIANG SHEN Ruili.

Segmental catenary method of calculating the cable curve

Shizhong,

of suspension bridge [J]. Journal of the China Railway
Society, 2003, 25 (1) : 87-91. DOI: 10.3321/j. issn:
1001-8360.2003.01.018.

C12] BRIENT, T AR B ZAT i BRI R U R 75 4L

620 [J]. 8k30 TR 24 4, 2017, 34 (11) @ 39-44.
DOI: 10.3969/j.issn.1006-2106.2017.11.009.

ZHANG Haishun, WANG Yuyin. Cooling method
numerical analysis of suspender cable tension and cable
saddle pushing [J].
Society,2017,34(11) :39-44. DOI: 10.3969/j.issn. 1006-
2106.2017.11.009.

Journal of Railway Engineering

(13 24 ), FRE, MILL%, 45 UK BBSIRA 52 A AR

NS

EWBRFELM T ] KPP TR 24 (H AR
SR, 2017, 14(2) : 41-48.

LI Chuanxi, ZHOU Qun, KE Hongjun, et al. Cable-
girder synchronous construction scheme of self-anchored
suspension bridge with double-tower single-span hybrid
beam [J]. Journal of Changsha University of Science &
Technology (Natural Science), 2017, 14(2): 41-48.

(REHE:-AAB)

A5 W Ak < https: //jtkxyge. csust. edu. cn/jtkxyge/home 21



