34 5 Vol .34 No.5
2017 10 Journal of East China Jiaotong University Oct. , 2017
:1005-0523(2017)05-0012-09
( , 030006)
, R Plaxis
, ABAQUS ,
:U213 A
DOI:10.16749/j.cnki.jecjtu.2017.05.003
[1-4]
) ) 6
: 2.5 m, SS ,
5 m Bl b} \“U” N N l1'214'6Jo
1
15.271 km, , ( “« "
37#~39# , DK1120+213.70
, , 100 km/h, 380 km/h,
) , , 1 330.96 m, 32 m
b b b 1 m
, 5m, 1,
I
:2017-03-31
(1980—), , , o

(€)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



13

bt 5 o i 2 —

L e —— W S S———— W

Fig.1 The real scene of the construction location

1
Tab.1 Basic information of the bridge piers

/m /m
37# 14.348 2 8¢100 cm 49 m
38# 14.348 2 8¢100 cm 47.5 m
39# 14.348 2 8¢100 cm 48 m
N ; 2,
2

Tab.2 Physical and mechanical properties of soil

@/ cl Es/
() kPa MPa

@® 10 10 10 0.25
O-1 10 7 12 0.28
@-1 10 15 9 0.3
@-3 15 10 13 0.25
®@-2 20 25 15 0.25
®-3 25 10 25 0.25
@-1 38 2 80 0.22
@-2 38 2 240 0.20
@-3 38 2 340 0.18
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2
, 37#~39# ,
100 km/h, o ,
37#~39# o ,
2.1
2’ 5 N N 20 mg,
384# 2.08 m, 38# 3.70 m;
38# 1.88 m, 38# 3.50 m,
2.5 m, 384# 6.17 m,
3260 10 3260
= 4348 S =~ 14348 =
w
374 605 200454 N |262 1243 , 454202 585 P9#
7,998 ﬂ-S% | 2% =843 7log  S[03 2% |7 15% 71998
[ [ 1 1 | 1 | |
1 1 1 w 1 1 I 1 1
Z i C l i I l Z 10011001 |,
100_1100_ -4 MK H 100 1000 dH
N oH o toolitool ool N N o llaaob ol gl o
Ll —43.002 | [e=41.502 -42.002]| ]
2
Fig.2 Traversing construction plan with pile-plank structure
6 m=5.5m, 0.35% o
N (8+13+13+13+8) m, 60 m, C40 , ¢l m
, 35 m, C35 o 7.423 m, 6.587 m,
2.2
3 ’ b b Y 20 mO
384# 2.08 m, 38# 3.70 m;
38# 1.88 m( , 7.998 m, 8.403 m), 38#
3.50 m, 2.5 m,
38# 8.62 m,
3260 10 3260
o 4348 2 —; 14348 —l
374 605 202454 A|262 123 , 454202 585 P9#
7,098 150 | 29 8403 7logl  8]403 2% 1}5% 71998
| |' []EDDDDDDDDDDDDDDT | | |- OOoOOOoO0O0Oooooooo -| | |
! ! ! ! ! ! ! ! 101100 1
oo, KR M sgdde [ OHOHH
4N 13d.130].]130]:]130]: T J130l ke kel lzo
Ll —43.002 || [s=41.502 -42.002]| |
3

Fig.3 Traversing construction plan with hollow board beam bridge
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6 m, 0.35% °
, 20 m, , (20425420) m, 20 m
25 m o 19 , 1.1 m, C50 o
, 1.3 m, ¢l.3 m o
1.2 m, ¢l.3m 5 35 m, 7.103 m,
6.587 m, 0.516 m,
3
3.1
3.1.1
Plaxis ,
. o, Plaxis ,
o 2, o
107, Hardening
soil small-strain model ( HSS P Benz(2007)
HS , ,
HSS - 4 HSS
Es E,.
Ohde (1951)  Janbu (1963)
[9-11] ,
- wmf' c,'cotggl' —0'3f )m
oo c'cotp —0™ (1)
E,
:Es 50% s B 4 HSS -
() Eg B Fig4 The stress—strain relationship of the HSS model
o Es E, ;m o
, 32 m 900 t, ; Plax-
is , N , C30
, Plaxis 3D ,
7 1 , ;2 ,
;3 ; ;4 ;
;5 , 6 , 7 , o
7 1 , ;o 2 ,
;3 , ;4 , ,
; , ;6 , ;7 , o
3
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3
Tab.3 Finite element model and part of the calculation phase of construction simulation

4 )
6 ’
3.1.2
1 ) o b
,37# 394 , 38# 394 o 38#
39# . 4 5.
4 38#
Tab.4 Calculation results of 38# bridge pier displacement
/mm /mm /mm
1 0.183 0.005 -0.263
2 0.375 0.013 -0.364
3 0.561 0.024 -0.133
4 0.652 0.032 -0.032
5 0.701 0.067 0.206
6 0.814 0.078 0.047
7 0.871 0.095 0.051
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Tab.5 Calculation results of 39# bridge pier displacement

/mm /mm /mm
1 0.252 -0.001 -0.244
2 0.402 0.002 -0.375
3 0.415 0.004 -0.391
4 0.423 0.005 -0.407
5 0.479 0.03 -0.439
6 0.54 0.064 -0.652
7 0.613 0.069 -0.707
, , 384#
0.871 mm 0.051 mm 0.095 mm,39#
0.613 mm 0.707 mm 0.069 mm,
2) (o] 9
384# 304# N 6 7o
6 38#

Tab.6 Calculation results of 38# bridge pier displacement

/mm /mm /mm
1 0.173 0.01 -0.199
2 0.287 0.016 -0.274
3 0.474 0.021 -0.092
4 0.581 0.041 -0.016
5 0.62 0.047 -0.008
6 0.712 0.056 -0.013
7 0.896 0.062 -0.015
7 39#

Tab.7 Calculation results of 39# bridge pier displacement

/mm /mm /mm
1 0.275 0.009 -0.211
2 0.365 0.012 -0.324
3 0.407 0.014 -0.371
4 0.476 0.021 -0.411
5 0.489 0.027 -0.439
6 0.501 0.037 -0.453
7 0.623 0.042 -0.471
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38# 0.896 mm , -0.015 mm
0.062 mm,39# 0.623 mm 0.471 mm.
0.042 mm,
3.2
3.2.1

5, CRTS N N JCA N
o 7 L 0,
ABAQUS , 6,

6 CRTS
5 CRTS
Fig.5 CRTS slab ballastless track structure on Fig.6 Fine finite element model of simply supported beam
high-speed railway bridge for CRTS slab ballastless track
s o CRTS ,
C55, 6 450 mm, 2 550 mm, 200 mm
10 , 650 mm, , CA 50 mm,
500 MPa, o CRTS ,
C30, 2 950 mm, 190 mm, o CRTS
) , 0.3, L 800 mm,
590 mm, 400 mm, 459 mm, C35,L
C50,
4x32 m ;
; C30,

322 —
37#.38# 39#

7 38#
° 38# Fig.7 38# pier displacement cloud scheme of high—
7, 8, speed railway bridge
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9
8 s , , 0.764 mm .
0.034 mm 0.548 mm; ,
0.786 mm ., 0.017 mm 0.312 mm,
8
Tab.8 Displacement calculation results of high—speed railway bridge
/mm /mm /mm
0.764 0.034 0.548
0.786 0.017 0312
9 ’ b b
1.54 MPa, 0.761 mm 0.021 mm . 0.331 mm;
, 1.78 MPa, 0.776 mm .
0.013 mm 0.187 mm,
, ; I mm ,
9
Tab.9 Calculation results of internal force and displacement of track structure for high—speed railway bridge
/MPa /mm /mm /mm
1.54 0.761 0.021 0.331
1.78 0.776 0.013 0.187
4
1 ) b ’
1.54 MPa, 0.761 mm
0.021 mm 0.331 mm;
2) , 1.78 MPa,
0.776 mm , 0.013 mm 0.187 mm;
3) ,
(1] ,2015,59(5) : 82-85.
2] [J]. ,2015,40(1) : 126-132.
3] , , ,2015(S1) :256-260.

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



20 2017

[4] . [J]. ,2016(2):7-9.

[5] TB10621-2014 [M]. ,2014:12.

[6] . ] ,2014,34(2):185-188.

[7] . HSS 3D [J]. ,2010(S1) : 177-180.

[8] . [J]. ,2010(S1) : 166-172.

[9] HARDIN B O,DRNEVICH V P. Shear modulus and damping in soils:design equations and curves[J]. Geotechnical Special

Publication, 1972,98(118).
[10] BURLAND J B. Small is beautifu—the stiffness of soils at small strains[J]. Canadian Geotechnical Journal,1989,26:499-516.
[11] ATKINSON J H. Non-linear soil stiffness in routine design|J]. Géotechnique ,2000,50(5) :487-508.
[12] . CRTS CRTS [J]. ,2010,27(1):22-28.

Numerical Simulation of Pile—plank Structure and Hollow Board
Beam Bridge Structure Traversing Construction under
High—speed Railway Bridge

Yang Fei

(Shanxi Transportation Research Institute , Taiyuan 030006, China)

Abstract.The traversing construction under high —speed railway bridge can cause excessive displacement for
high—speed railway bridge piers, which may affect the safety of railway. Aiming at the impact of traversing con-
struction under high—speed railway bridge, taking Danyang Downtown—Riverside New City Expressway traversing
under the Beijing—Shanghai high—speed railway Zhangxiang Bridge as the object, this study conducted a three—
dimensional construction simulation with Plaxis geotechnical engineering finite element software. The calculation
results were input into the fine—grained model of the ballastless track on the high—speed railway bridge estab-
lished by ABAQUS finite element software to evaluate the influence of the pile—plank structure and hollow board
beam bridge traversing construction on high—speed railway bridge. Relevant calculation results show that the in-
fluence of the pile—plank structure and hollow board beam bridge on high—speed railway meets the requirements
of structural protection and operation safety.

Key words: expressway; municipal engineering; traversing construction; high—speed railway bridge ; numerical

analysis
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