34 3 ( ) Vol. 3¢ No. 3
2021 9 Journal of Shijiazhuang Tiedao University(Natural Science Edition)

Sep. 2021
3
( , 062350)
2 o
) s Midas Civil
. b
Y b o
. b ’ b
b ’ b ’
30% , .
’ ; b b
. TU318 - A : 2095—0373(2021)03—0022—06
’ o
’ b o 2
[1-11]
’ o ’ o
[2]
A A b A
[3]
’ o
b b b
[4]
b Y o
’ Y Y b Y o
[5]
b o b
[6]
N b o
b b o
(7] 128 m , N N
b b b o
b b b
o b b
’ ) ’
o] ° ’ , Wye N
) Y Y b
. . , . Mozos et all'”
[13]
:2021—02—23 : DOI:10. 13319/j. cnki. sjztddxxbzrb. 20210030
(1984—),

. E-mail; Whjdmy@126. com
[1]. ( ).2021,34(3):22-27.



23

. Zhou et alt'"

1.1

1:6.8,
60 m,

1.3
1.3.1

N

(21.5 m
3.0 m,

(CPN /g

Q345qD ,
1 m,
( )
MIDAS
78.5 kN/m”’,
( R

+60 m

[15]

’

[16] , ,
s s 3
[17]
+21. 5 m ) ’
’ ’ ’ 8° o
, 8°; ( )

3 ’ ’ 1 °
KX C01-C13

1" 8% 2% 1
(b) KA L85 A & ]
20 mm, 350 mm,
1m 1.4 m,

1.1,

):2.7 kN/m?,



24 ( ) 34
1.3.2
5.0 kN/m?,
: { Dy 32.57 m/s, (
) 1.35 1. 35 o
0.4 .
W= KK, K;K,W, (@D
9K1 ) O. 85; Kz ’ 1. 3; Kg
,  1.00;K, , 0.80;W, W, T16 v =663 Pa,v .
(@) 586.1 Pa,
:1.35X586.1=791. 2 Pa,
:0.4X586.1=234.4 Pa,
( ) ( )
( ) o
1.2, 1.4, 0.75,
2
2.1
70 MPa R . von-Mises 101. 0 MPa,
. 34. 7% (f,=270 MPa), .
, 40 MPa , . von-Mises
[} 1) 56. 8 MPa,
s 36. 7% (<< fu=155 MPa), s
2.2
, 1.2,
s 1. 4,
1 . 1 s
s 12. 883,
29.097, o
, 3,
1
1 12. 883
2 13.550
3 26. 235
4 29.097 ©, L
@ (d)Z5 P B
5 29.097




3 25
2.3
, 17. 4 mm,
60 m, :L/800=60 000/800=75 mm, 17. 4 mm
3
’ ° b
o b o
2 8# b
R 8¥ R Midas s
N b o
3.1
87 , , von-Mises 101. 4 MPa,
von-Mises 0.4 MPa, , , s
’ ’
8#
3.2
8~ R 87 17.9 mm. .
O. 5 mm., 2. g% D) ’ [}
3.3
87 ’ ( ) 2
2 . . , 77 9%
8* 31.42%  31.46%. , .
.67 10% 8 13.63%  13.23%.,
’ 5% 98# o 84 ’
8+ 5.76%, , ,
b o o
2
0 0
( VRN )/kN /% ( VRN ) /kN /%
- 65. 3 65. 8 —0.76 | — 111.5 —
66. 3 66. 8 —0.75 119. 3 112.8 5.76
o 88.7 89.3 —0.67 . 152.1 115.7 31. 46
88.2 89.2 —112|" 121.3 117.5 3.23
N 111.8 112.6 0.7 . 134. 4 118. 7 13. 23
110. 1 111.8 —1.52 120.0 119. 6 0.33
o 117.9 118.7 —0.67 ] . 117.0 112.6 3.91
117.7 119.5 —1.51 110. 1 112.0 —1.70
118.8 115.7 2.68 . 89. 1 89.3 —0.22
7 116. 1 117. 4 —1.11 87.5 89. 4 —2.13
6 126.7 111.5 1363 | . 64. 2 65. 8 —2.43
112.9 112.7 0.18 65.5 66. 9 —2.09
.- 146. 8 111.7 31.42
116.6 112.2 3.92




26 ( ) 34
3.4
b 81 b
s 3 R 3
, ( ) ( )
, 12. 883, 1 12. 883 12. 940
12. 940, 0.4%, , 2 13.550 13. 499
, 3 26. 235 26. 262
. , 4 29. 097 29. 053
5 29.097 29. 054
4
. ’
. .
, 4,
( )/kN ( )/kN /% ( )/kN ( )/kN /%
65. 3 67.2 3 — — —
14 g#
66. 3 63. 6 —4 119. 3 115.6 —3
, 88.7 86. 5 —3 . 152. 1 155. 3 2
. o
88.2 86. 3 —2 121.3 118.9 —2
- 111.8 108. 6 —3 Lo 134. 4 129.6 —4
e 0t
110. 1 111.3 1 120. 0 118.3 —1
117.9 114.2 —3 : 117.0 114. 8 —2
. 14
117.7 115. 2 —2 110. 1 107.4 —3
) 118.8 114. 4 —4 1o 89. 1 86. 9 —3
7 116.1 114.6 —1 87.5 87.9 0
; 126.7 125.4 —1 : 64. 2 61.8 —4
. "
112.9 115.6 2 65.5 63.3 —3
. 146. 8 142.8 —3
116. 6 118.1 1
5
Midas . s
@)) . 34. 7%,
36.7%, , o
, 12. 883, o s
17.4 mm 70 mm, . N ,
(2)87 , , 2 30% .
5.76%, .
(3) R von-Mises 0.4 MPa,
. 0.5 mm, 2.9%,



4 . , o
(5 )
[1] R . [M]. : ,2009.
[2] . [D]. : ,2011.
[3] . . [Jl. ,2020,43(5) ;83-84.
[4] . . [yl . 2020, 42(3):102-105.
[5] . [D]. : ,2009.
[6] ; . (7. ,2000,33(5) :63-67.
[7] . . ) (M. : ,2010.
[8] . [Jl. , 2020(2):32-35, 128,
[9] . JTG/T D60-01—2004 [S]. : , 2004,
[10] , . .o 0. ,2019(12) :43-45.

[11]Phoenix A Z. Recommendations for stay suspender design, testing and installation] M. [ S. 1. ]: Post-Tensioning Insti-
tute, 2007 :53-54.

[12]Mozos C M, Aparicio A C. Numerical and experimental study on the interaction cable structure during the failure of a
stay in a cable stayed bridge[J]. Engineering Structures,2011,33(8):2330-2341.

[13] , , . [Jl. ,2017,37(1) : 89-93.

[14]Zhou Yufen, Chen Suren. Time-progressive dynamic assessment of abrupt cable ge events on cable-st ayed bridges[J].

Journal of Bl Engineering,2013,19(1):159-171.

[15] . . . L] .2009,54(9) :49-52.

[16] , . .o 0. ,2012,32
(5):107-112.

[17] ; ; .o 0. ,2012,28(3) :50-54.

Study on the Bearing Capacity of Cable-stayed Pedestrian Bridge

Du Mingyang., Yan Xiaokun

(Guoneng Shuohuang Railway Development Co. Ltd. , Suning 062350, China)

Abstract ; The cable-stayed pedestrian bridges, due to their beautiful appearances, have become landmarks
of each city. In order to clarify the stress characteristics of this kind of bridge, the Shuohuang Chunlin Street o~
verpass was analyzed and researched. Through the finite element software Midas Civil, the strength and stability
of the main girder and boom of the Shuohuang Chunlin Street overpass were first analyzed. Secondly, the influ-
ence of the failure of the suspender on the strength, stiffness and internal force of the bridge was analyzed. Fi-
nally, the real stress state of the bridge was tested by the method of field measurement. The results show that
the overall rigidity of the Shuohuang Chunlin Street overpass is large and its spanning ability is strong; after a
single boom fails, the stress and deformation of the structure do not change significantly, indicating that the
bridge has sufficient safety reserves; after a single boom fails, the internal force of the adjacent boom increased
by 30%. When the frequency method is used to test the suspender cable force, the cable length should be adjusted
according to the actual constraints, which can not be ignored in practical application and should be compared with
the results of numerical simulation. The research provides reference for the design of similar projects in the future.
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