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Temporal and spatial evaluation method of monitoring cable forces
for cable-stayed bridge
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Abstract: To investigate the comprehensive state of cable forces, an evaluation method considering the temporal
and spatial characteristics of the cable forces was proposed. Using the bridge risk matrix decision-making method
the time index and spatial index were taken into a matrix for evaluation and policy decision. The spatial and
temporal evaluation levels are divided into four levels: blue grade I, yellow grade II, orange grade Il and red grade
IV. Time index considers both the change rate and the amplitude of the cable forces, in which the change rate of
cable force was obtained by time series analysis, and the amplitude of cable force was obtained by absolute value of
change rate of cable force. Spatial index mainly reflects the deviation degree of cable forces on both sides of cable-
stayed bridge caused by unbalance loading and single cable damage, and was characterized by Canberra distance.
Taking 7 years of monitoring data from Nanjing No.3 Yangtze River Bridge as an example, twenty long stay cables
were evaluated by the temporal and spatial comprehensive evaluation method. The group cables evaluation grade
table and evaluation grade distribution map were formed. Results show that monitoring cable forces conform to time
series characteristics, and a linear regression model can be used to extract trend terms. The temporal and spatial
evaluation levels of the cables are grade II and above, and the main reasons are excessively fast change rate of cable
force and great differences between the upstream and downstream cable forces. The evaluation distribution map
provides more targeted guidance for the manual inspection of stay cables.

Keywords: cable-stayed bridge; cable force; time series; matrix decision-making method; evaluation

RESAR BT — 1) 2 A A e Ml AR ¢, LA
I A5 AE A S RS | 18 1 2% AL TR AR B AU FRHL
SERTESARTEAE MBI b R R R T e

KB 2017-07-15
E£mAB . BHEARFEES (51208096, 51808301)
YEEE A X/ (1988—) , 1+ 1T

W OF(1958—) 53 U AR
BEEE . X/ liuxiaolingseu@ 163.com

MHRINZ — | B S WA B AR N AR R A i
WS FeRE B R TR TR 07 | 25
B AR AT P K 3 s R N RSO, gt
SRR I E A . AL RHL A2 8 B BOD H 2
REERITIPAL IR S5 102 2 PERE.
HRT7ERLE T B ) (Y PPAG J5 125 2R 11 J2 B
RENBVERIERIIRAR , R ERKT 10%
I AR Al e S . %07 ik P B (R 2 B



59 1

XWNFE A5 o RERLE IR ) B 23 A D5 0k 37

WL, BIJCIE 83 S E A W R R R = AT
H TR X RER A IPAL 5 vk 9 0K A ORI AR
R SRR PR P Mgt 4 st
JTEG I T R SRR, SR A I ] A7 A —
SE M3, L2 TR s A SRR (OR B
B[] i ) — A R R AT, BN I8 O A2 2R i)
U A SE.

T REFE S A TR 22 A K00 M I e dl , %R g
AR IR 2 RAE AT A TR 34 | DAAS 21— Ff i 13 H 4
IR R VA 705 AR SCLAR I M 0 K0 D Bt 73
Pt B 2 R AL, R L R R A £ I 23 VA O
. U—EsE 12 a BRESAERHIN b TR 5%
BUEA SO VR B AT A T 5

1 FER R =

1.1 RAMH =T

TR A PPA B X A 2 I 1) 02 i) ) 258 B 1A B
SRR AR BR R, FIAS [AI8AR R, PRAE. A SCAE %
B PEAS A FE T ALARP A 5% U R P o
VRN O R B R LRI R A7 1 5 R AU 43
HroT . B AR XU S5 A 6 R 3 R XL 44
RET— AR AT KRR TERER 4
BV KR ESEER R, A [Bl4E RS R, BT —1
FE R A TPPAG DR IR SRS S G0 S I 2, 3 5 D
o 1 g w9 B MARMLE VY. JAARNEER
1, BRI G0 1 RE 4 4 A0, 5 kR
e 8 UNNE DN E S NI T E (=1 718 U il B S
G, oy I AFRBF W™ H ™ E AR

FEXMEEAR R AT IRAE , SR J5 AT LA i HH L A 2R
1o AGER . X T Ak TR K UL B RHER, &
PR BRI KA

1 HEEEELEERR
Tab.1 Rating criteria for temporal and spatial evaluation
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Tab.2 Rating criteria for time assessment indexes
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Layout of the stay cable on the main bridge
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Fig.2  Cable force and temperature data of SJS17 cable from
2008 to 2009

PEBCEHE B A 2006 4E 5 H #2012 48 A, A
J638 L B R PP 91 3 B A B 1E 2R T I AR R 4
I 76 A~ H FET 38 > H BRI G 45 2R
B3 ARG AR 518 -1.514 F1-0.831, A&
3R, 58 y=bsb, = (- 1.514)/( - 0.831) =

182, B L i h = 0 200 = 3405

3 405
100% =3.4%.

MR 2 W HL R R 2 2. AR A IR X
JrEAREIH AR B I A

3500 F=-1.5141+3 423.5
3 400
3 N
<3300 y=—0.831x+3 406.8
3200 : : : : ‘ ' '
0 12 24 36 48 60 72 84

tH

3 SJS17 5 2006—2012 FMRNBIBRE MM EER
Fig.3 Cable force data and linear fitting results of SJS17 cable
in 2006—2012
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Fig4 Cable force data for SJS17 and SJX17 in 2006~2012
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Tab.3 Temporal and spatial evaluation rate of 20 typical long

stay cables

ROMT k% Y R, d R, Wz
SAS21 7.8 0.91 1 0.031 2 Il
SAS20 — — — — —
SAS19 0.7 1.67 2 0.009 1 II
SAS18 — — — — —
SAS17 3.5 3.8 2 0.022 1 |
SJS17 3.4 1.82 2 0.002 1 I
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Fig.5 Temporal and spatial evaluation result distribution of 20

typical long stay cables
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