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Fig. 1 Layout of cross section of steel box girder (Unit: c¢cm)
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Fig. 2 Structural layout of anchor box of cable JBO1 at bridge
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Fig.4 Anemometer installed on deck at span center

3 M RRMIRSI SN

20177 H30HZES8H 1 H, IBOLHL &K &4 W]
8RR Bl VR R DH 3817 s 28 B >R 4 &R Goxt
LA IAR S HEAT 1 BUI7 S, [) IR AR F15 5 2 it o
T 22 28 WGHAS, 1 % T A L A XU R AU ) o 181 7 02 7
J1°30 B, 5 I A7 T AU g Ay AR A W, 1 D XU 2.9 m/s
- INF PR R Y THT DA AT S0 g R RE 07 £18 50 A 3 53

e D7 o 0 2R T P9 1 WP 2.8 /s, THT 41 3 € 04
IS5 2% T TBO1RLER M) ik i {E2979 0.9 m/ s, 5T P9 AR S0 R P A K T 4, o B
Fig.5 Bi-directional accelerator installed on cable JBO1 PIRESNEUBEA N E, ZPIREW N 0.98 Hz, K 7




12 & 3 T

[

034 %

(b) 27~ 0 N PR 3 R ZEBLSIZ 5 8 28 9 MISE 10 B, i
TR (AR 2R 6 07 (RS Sl 55 8 B o IRl R R Bl 2 A
W AT RAER , HEAS W IR 5,5
RSN A MR R 1/3.1/2 55 1SS 2453
AR PR T HEBR PR 1 S BR SN AR AR 3
WEE 3 B P IR 3N R e By 2B R IR B0 .

Pl 8 Shy S I A7 1T XU 1) Sy 2 G IR, A 1T XL 3 4 R
4.6 m/s B, 2472 1 T P I 2 B AR A G R ) 0 —

JNEESE / (m * s7)

PR R AE 3% 5 BT o BE 0 T R W,  R IR sh AT 4R 2 LU
TP F . (A7 A B T P K i
{0 3 K B 18 m/s”, Aok R A TS D R g ol
. [ 8(b) R iR FE LI 11 M 12 S &
52402 5 N MIAR A DR T & 8 (a) i B R 3%
PRI R IE . NS 524 FEASE TE
TR PR SIS, T LR AU B KR I A R A
TR T B 2 AR R

1.0
08k f=19Hz
Hu
g 0.6F
1& 04}
m
00 3 115
f/Hz
(b) TH A HE
(b) In-plane frequency spectrum
10 r /
f:=8.88 Hz
0.8
Ho
o AS
'g £,=10.83 Hz
=
12 15
f/Hz
(d) TSN

(d) Out-of-plane frequency spectrum

K7 ARIERRGE 2.9 m/s PRI 3h

Fig.7 Cable vibration under northeast wind of speed 2. 9 m/s

tl's
(a) T A F2
(a) In-plane time records
091
0.6
" 03
£
Eé( 0.3
=
-0.6
_0‘9 1 1 1 1 1
0 4 8 12 16 20
t/s
(c) T AP 72
(c) Out-of-plane time records
18

HNIEE / (m * s
R & oo B

|
—_
o]

§ 12 16 20
t/s
(a) I EFFR
(a) In-plane time records
E8 ARALKAE 4. 6 m/s iR IR3N
Fig.8 Cable vibration under northeast wind of speed 4. 6 m/s

(=]
NS

P19 g S AT T IR i) oAy 2 B XL A7 T DX R )
6.7 m/s I, I L F 14 T A AR B A AR AT R ) SR
(ELTE 70 HT o AT D R ST T XU R — 25 1 R T P
R JEE VA (LA RN R B 2 2, (B P S A EL A RN A
M9 (D) BRI M R F R IR 8 E 2S5 R

1.01 \
;gg 08 | P fu:llSl Hz
| f,=10.83 Hz
= 0.6
=)
| L
m 0.4
02
%3 6 o9 12 15
f/Hz
(b) TIPS
(b) In-plane frequency spectrum

Z N E 10, L1 12 B 3 B AH 2 04 & BB 2, 56 11 By
ZHfe R K. I 7-9 7] WL, BRI BR 3h 1 2245
ARHIEF IRy 24 HH A8 o RS AL [/ 2 5 4R 3
P10 58 7R 1AM i 2l 06 {8 I R B Ok I R
P AR AL o H AR AE 2 B A KU Y 1 K, HL R B



1l B SC, 55« I8 EDIRZS R %5 R L 22308 IR 20 1 49 4 90 57 S U AT 50 13

&
Ed
bl
=
=
t/s
(a) AW FE
(a) In-plane time records
101 -
=10.83 Hz
0.8 A
i
E 0.6
<
an 04f .
= £,=9.86 Hz
02 ~
f.=11.81 Hz
0 L 1 J
0 3 6 9 12 15
f/Hz
(b) T P A

(b) In-plane frequency spectrum
9 ARALKKE 6.7 m/shiRIRS)

Fig.9 Cable vibration under northeast wind of speed 6. 7 m/s
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Field investigation on fatigue of steel anchor box in cable-stayed bridge
under in-service condition considering vortex-induced cable vibration

ZHU Zhi~wen"?, LI Jian-pen(,gf2 , CAI Jing-yaoz, WANG Yijing’, CHEN Wei’
(1.Department of Civil and Environmental Engineering, Shantou University, Shantou 515063, China;
2.School of Civil Engineering, Hunan University, Changsha 410082, China)

Abstract: Under joint action of vortex-induced vibration (VIV) of stay cable and random traffic loading on bridge deck, field obser-
vation on VIV of a stay cable and stress measurement at details of an anchor box are carried out to investigate its stress behavior
and fatigue performance at all connection details of the steel anchor box in a long-span cable-stayed bridge. The rainflow counting
method is employed to obtain the stress range at those details, while the nominal stress approach is used to evaluate fatigue perfor-
mance of the anchor box. The research found that the multimode VIV occurs under weather condition of no rain and low wind
speed with wind direction approximately normal to the bridge axis, and the VIV is characterized by participation of two or several
sequent high-order modals or two groups of several sequent high-order modals, with the in-plane peak acceleration significantly
larger than the out-of-plane one, and the measured maximum acceleration of 24 m/s*. Under one truck loading, details on the an-
chor box present stress behavior similar to main structural components, with only one stress cycle generated and a very long stress
influence line at all details. For those measured stress time histories, the VIV of the stay cable does not impose on additional fluctu-
ating stress cycles featured with high-order mode vibration, implying that loading by VIV on the steel anchor box can be ignored. It
is recognized that the detail of the upper and lower plate to the outer web weld of anchor box mainly transfers shear stress, while its
stress at the deck side is not only higher than that at the weld center and the lower end, but also higher than that at other details,
with the maximum stress range of 46.6 MPa at the end of upper plate to the outer web at the deck side. It is concluded that except

the detail at the deck side of the upper and lower plate to the outer web weld, other details own infinite fatigue.

Key words: stay cable in cable-stayed bridge; vortex-induced vibration; fatigue; steel anchor box; stress measurement
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