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Study on anchor span cable forces adjustment method of
suspension bridge

HU Zhyjian, HUANG Jianwei
School of Transportation , Wuhan University of Technology, Wuhan 430063, China

Abstract: The traditional cable forces adjustment method fails to consider the coupling relationship be-
tween the saddle angle and the anchor span cable forces effectively, which can be dangerous to some ex-
tent. In order to adjust the anchor span cable forces and the saddle angle of the suspension bridge in se-
curity and high speed, based on the rotation stiffness of saddle, the effects of temperature and sag devia-
tion of side span on the saddle angle are studied. Combined with the practice of a three-tower suspension
bridge, a simplified method of cable forces adjustment considering the rotation effect of the saddle is pro-
posed. The results of practice show that: temperature change is the main reason for the deflection of the
saddle. The relationship among the variation of temperature and the deviation of side span sag and the an-
gle of splay saddle deflection is derived. Its correctness and calculation accuracy have been verified in
the practice. The simplified method of cable forces adjustment can significantly reduce the adjustment
times, thus a high cable adjustment accuracy is achieved, and can effectively prevent the cable strand
from slipping, which has the advantages of simple operation, time saving and high safety.
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Fig. 1 Force diagram of flexible suspension section

under the action of dead weight
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Fig. 3 Calculation flow chart of cable force adjustment

WA A B AN E 4 TR . B4R B EA T2 R
& (PPWS) JEIE AL, AR E4iH 61 R R,
MR 127 2 BN 5.2 mm, AFRGUHIRE K
1860 MPa [EEFR A & 08 )2 MmN 2 LB, St
P 4T, PR AA = 2695.8 mm®, LA
i E =204 % 10°MPa, &WKRE o, =1.2x 107,
AR R, RO A s O AR X T
SrE N kA T Wi, SR A 0.040°,
WELS, TUER R 5 I S 5 AR B R GA 2.1 mm
4.2 HEEXSHPNERITE

PIAbih s A, B5451=9447Tm, HEC=
56.021 m, Jo SIS, = 168.011 m, ¥WFEEET7
] fif 2k ¢ = 14.91 kN/m, 5 I £ = 2.679 m,
5 T HUER i Ab E A K- 43 71 H = 6 209.623 KN,
B 4r J1V = 2952.634 KN, HUR# W« = 397,
IP S BRI OEE L = 3m,
4.2.1 #HRE REL (9, RAHXSE,

TS 31 43 & e AR 1 58 S 1A 128 e e S W)
}37 405. 42 MN/rad.,

4.2.2 F¥H RIKGHEIRS TR R A E
EERHu=02, fUfla =0698, RKZHH S
F,=133.5kN, RIFEX (25), THERELE Sl
I R ESE ST £,y = 17.5 kNG

4.2.3 EEdHa RN (10), (15 HHER
JE AR Ak 6T 4 195 RN 30 5 R R T 1M 5 4 5 R
AT, /At =-647 kN/C . AT, /At=-09 kN/C ,
ATAAE W, MR R, A X Al R
JIRERIE K T . MR E AR 1CH, B8R
A2 7 N BRAR R SR AS P4 S AR # 5. 57 kN AT
R SR A SR R 29 °C, U BAAR R A
(14 2 P S SF- A5 T3 835 31 50,13 N, (R iR &
J18946% .

[A]H 32 FH Midas Civil M AR SCHRIE J7 53 A
AR AE -20°C, —10°C, 10°C, 20 CHF4#E &
NP RRA R I E R, ME6 IR, ATLHE
H, ARG SR SIS R A
4.2.4 n¥mEFGHH REX (17), CAH
KB, RS D PR ERR R MR
N —-0.5 kN/em. @2 085 RS, AT H S
() 100 15 3 A 22 M 6 em,  [RLIG ph F3 J3E 22 5 3
(130185 % 128 Ak ik 3 kN
4.3 RNAE

DAALES 5 1R I, 4= (20), MR
i 1 2y S B MR e g AL, =0.6 mm; ZR R
BRI KRR AT, 155 kN, B
PEPSE A K B &R 1B T, = 40.1 kN/mm,

1# R RS 2R 1 5 HLS (A 0 25 (6 0 -5.1 kN,
R (22), WZRK R HERE AT, =
~5.1-40.1x 0.6 =-29.1 kN, KT Hi kK%
IV EE R, WA PR IR B, B — YR
155 kN, s inmy )25 Ad, = 0.4 mm,

XHARBHAT TR, &L (22)
VAR IR AL TR ) IR LA 7

158

K4 BN mAGE R (AL m)
Fig. 4 Vertical layout of bridge (unit: m)



134 PRl (AR % 60 5
307
20
% 04 . )
E -
R 04
A& -
TS
E
/ ] od s | 201 = %
s IR ki o & et T e
Fig. 5 Diagram of saddle deflection angle = R T e T E S A
. —40 T T T T T T T T T T T T 1
before cable force adjustment 0 5 10 1520 2530 3540 45 50 55 60 65
R T
1307 e i AT I8 A ) e i
—e— UEE (JRHTIE) . - .
1004 A /?gﬁ% (ﬁgﬁ@i&) Fig. 8 Deviation between cable force and theoretical value
v BB (A RGE) in the first round of adjustment
§ 504
b ol TN 157
1
IS 10 .
& 50+ e ™
% s :
i . -
100 E o .
R .
-150 T U T T T %ﬁ =57 " -- L
-20 -10 0 10 20 iy _10- . .
IREERA/C 41?\]3 . " . g .-
. ; N -154 . ® . P
PG S BRI R IR R & T R
Fig. 6 Relationship between cable force and temperature —207
of anchor span and side span -25 IR e B e T !
0 5 10 15 20 25 30 35 40 45 50 55 60 65
ENie TR
507 y N
e . B AR ) SR (2
i . Fig. 9 Deviation between cable force and theoretical value
30 g
. 20 . in the second round of adjustment
mfm{ 10
g0 -
= o_j0] "t s
R 5] 4]
S
_20 =" 34 .
. . Z . . . i
—-50 n =g " " aat e aw e E e LL] L]
60 R .
0 5 10 1520 25 30 35 40 45 50 55 60 65 @0-' . . * .
ENie TR =g -" g '
& . ., . . "
7RI e PR N
Fig. 7 Cable force adjustment value =31 : et Y= )
4]
ATTHILPEAT T SRR R, KRR 5

PRSI RN 8-10 iz, AILAF Y, Zid =474
G, RIMZEAE3 KN LA, il 24 K It T
Pl (OO 2R

i DL b R AT L B, B B 5k g A
BT WAL LA IR B B AR 5 B s R ) 2 ) Y

0 5 10 15 20 25 30 3540 45 50 55 60 65

ST
K10 28 = AE IR A3 5 PR (e I 22

Fig. 10 Deviation between cable force and theoretical value

in the third round of adjustment



5 4 1]

WIS, s BAAF AR 135

BRA, RERF WA BRI, WEER R ;
[l i, 3 e R B R TP Y B KR R, T LA
AR R A RS, RIS LB A KA
AR s A e TR G R TTIAEE ARG R
P, BEXPRES K AT A RN, BA BRI
W T R Ve R A, AT

5 45 iE

0 Ao At R 3 B e JRE (i 2 ) HICAR B A £
IRENE , 456 =35 B R A B - Bk g iy
S, nIRATRERILL R 45

S 3k -
(1] B, Mg, SO . BRI KRB

(3], ABsEEAHE, 2004, 21(12):45-49.

LUO X H, XIAO R C, XIANG H F. Analysis study of
anchor span strand for suspension bridges[J]. Journal of
Highway and Transportation Research and Develop-
ment, 2004, 21(12):45-49.

(2] VFDURR, BFI] . RS AR R 3T S 4 B 5K g 45 1
[ KRz 24 CAARBE ) , 2002, 22(5) = 32~
34+41.

XU H Z, HUANG P M. Cable tension control in anchor-
age span of suspension bridge [J]. Journal of Xi’ an
Highway University,2002,22(5) :32-34+41.

(3] WLBUM, BOGHE. BRVF L2 M 1 )y it 55 ik
BITI]. PRk, 2003(6) :25-29
SHEN R L, XUE G X. Study of calculation methods for
anchorage force of main cable wire strands of suspension
bridge[]]. Bridge Construction,2003(6) :25-29.

[4] WEBR . K R R R ATR A B 2 AR s e B 2

BBTFELD ] WUHE : P9 R il R, 2012,
ZENG X Q. A study on the viberation characteristics
and cable force measurement of long span suspension
bridges’ anchor span cables[ D]. Chengdu: Southwest Ji-
aotong University, 2012.

(5] RZLME, M. ASFHEEE T Bl s 2R B sk i
Jr[J] Ae g B TR 2222 4 (A SRR, 2010, 38
(9):122-126
TAN H M, XIAO R C. Strand tension in anchor-span

suspension bridge at different temperatures [J]. Journal

1) I3 AR AR Al 5 ()5 i T B, A
RO 0 AN P T, e BRI AR B e A 1
FE A

2) ARSCHEETHUR B WIS, AR IR B AR Ak
3 5 e B i 2 T RO DI A RS2, A S AR
R AR A, HIE# M AR A
AR RS T ENIE;

3) ASSCEE N 2 PECHIE S S AN 1Y 1 B
JITEACIRRE s, B WD R R R e
RGEE L R A AR 19 T DL R 2RS35
FRULA, SR T TR

of South China University of Technology (Natural Science
Edition) , 2010,38(9):122-126.

(6]  JHEAK, TLBUF, sRfrh . B e B R 22 IR AR L&

AT BRSO L [ ], VRSS2 2A4T, 2001, 36
(3):303-307.
TANG M L, SHEN R L, QIANG S Z. An accurate cal-
culation method for erecting curves of wire strands of
long suspension bridges [J]. Journal of Southwest Jiao-
tong University, 2001, 36(3):303-307.

(7] WEBM, T, %, KESEERRE R MR

B A Rt T R TSRO IR (D] o A A
2017(5):81-88+103.
SHEN R L, WANG Y, WANG T. Calculation method of
adjustments of anchor span cable forces and saddle angle
for long span suspension bridge [J]. China Journal of
Highway and Transport, 2017(5) : 81-88+103.

[8] ANDREUA , GILL, ROCA P. A new deformable cat-
enary element for the analysis of cable net structures[J].
Computers & Structures, 2006, 84(29/30) :1882-1890.

(9] XU, RESF, Eik. BREW R B K I3

WE5El) ] 2R S TR, 2012,28(3):21-24.
LIU Y, ZHU J Z, WANG D. Control research on wire
strand tension of main cable of suspension bridge at an-
chor span [J]. Journal of Transport Science and Engi-
neering, 2012,28(3):21-24.

[10]  /NPE—BB. WA (B TarWh) [M ] dldiesl . 320 b

AU N RBRIE H AL, 1981,

(RfEHE TiEE)



