37 1 ( ) Vol. 37 No. 1
2024 3 Journal of Shijiazhuang Tiedao University(Natural Science Edition) Mar.

2024
( , 050043)
CRTSI]I s
, -CRTS I ,
ABAQUS  Simpack s
o , 522 mm,
L 275 m , 3
:CRTS]] 5 H H
. U213.2 - A : 2095-0373(2024)01 - 0081 - 07
CRTSII t1 . .
Lz-] 0 0
. [5-7] s CA [8-9] 3
CA s s
, CA -
CRTSII f0-12] [13]
s [14] _
) N R [15]
[16] ,
N -CRTSII
o s CA -CRTSII
s N -CRTSII
, TG/GW 115—2012¢ (
D) s ,
12023 -11-20 DOI:10. 13319/j. cnki. sjztddxxbzrb. 20230312
(2021YFB2601000)
(1998 . . E-mail:965172528@qq. com
s . -CRTSII [Jl. ( ),2024,37(1)

81-86,120.



82 ( ) 37
1 -CRTS [
1.1 -CRTS 1
ABAQUS CA CRTSII
R 5 s
. ABAQUS  Simpack ,  Simpack ,
1 2 4 R ABAQUS
, Lanczos , x.
inp %.sim ,  Simpack  FlexModal Simpack (. {bi )
s Simpack . Kaller
FASTSIM ) -CRTSII ,
1, 2 .
4 DX
L LRI CA Bb¥¢ ) S )
1 2 CRTS T
1.2
CRTSII , CRTSII
, . -CRTSII
, o 200 km/ha
160~220 km/h, 1 o
1
/mm /mm
0.78 0.13 2784 7.3g
0.30~0. 88 0.01~0. 87 173g~926g 6.1g~58.0g
1 ’ ’
2
2.1
Solid45 , , 0.65 m, 2 o
[17], Simpack R 80 m.,

b

300 km/h,



1 -CRTSI 83
2 CRTSI
/(kg e m™*) /MPa
7.85X10° 2.10X10° 0.3
2.50X10° 3.55X10" 0.2
CA 2.40X10° 8.00X10° 0.2
2.50X10° 3.25X%X10* 0.2
2.2
. CA o
« 3 )
fs197 s , <2 mm, >
, 2 mm, TG/GW 115—2012¢
( D). 3 s y 0.0.625.1.275,1. 925.,2. 575,3. 225,
3. 875.4.525.5.175 m, 3 o
3
1 2 3 4 5
x/mm 0 522 1275 2028 2 550
BEERKE ¥
BRI « Hhin) KR
i
i)
&
&
3
3 -CRTS 1
3.1 -CRTS I
[20] .
S SRR
o s 2 550 mm
1.925 m ks 2028 mm
g 1275 mm
H 1. 925 m ’ 4"2( 522 mm
, 0.13g, 510'50 0 mm
=
) . E0.45
t ‘0'40 1 | Il Il Il I
) g 0 1 2 3 4 5 6
& BHEK ¥ /m
5 ’ 4
o 5(a) 5(b) ) ,
. 522 mm( ), ,
, . 1 275 mm 2 028 mm s

0.625 m

b



84 ( ) 37
; 1.275 m 0.4
mm; 1.925m s
1.5 mm, 0.5 mm, ,
1.275m 0.5 mm; 3.225 m ,
2 mm, 2 mm,
2 mm CA s
R 522 mm( ), , 1.275 m
5(C) 5(d) ’ s
. 522 mm( ) 2550 mm( ) , 5.175 m
, 41% .120. 3% ;
469%.219. 4%, 5 000,300 m/s?, 1275,
2 028.2 550 mm( ) , , H
1.275 m , ;
; 1.275 m, .
L
B TR E 2 550 mm
35 2 550 mm S20t 2 028 mm
E 2 028 mm E 1275 mm
= 30r 1275 mm 5| 522 mm
o 522 mm R 0 mm
K25+t e
i3 0 mm =l
R20r N E1.0F
= K AVFE s
ELSH ‘ X o
e i fi 0.5 RS
5101 ® HEAEAH
% I I Il Il 1 1 1 I Il 1 Il I
0'50 1 2 3 4 5 6 OO 1 2 3 4 5 6
BAEK [ /m B EEK [ /m
(a) B8 8% KT 5 4 32 ) o7 B8 e (b) s 4% R~ 5 903 M A 1) 4 B8 I {1
B HER B
B TRIE — 2 550 mm
2550 w25 2 028 mm
ﬁ';SOO r 2 028 22 £ 1 275 mm
= L 1275 mm = 522 mm
=" 522 mm 220 0 mm
400 0 mm K
S M 15F
23501 =
& =
300} =
= - 10
50+ ﬁ
i =S
= | 1 | | 1 1 %EEJ ! 1 ! 1 1 !
% 2000 1 2 3 4 5 6 & 50 1 2 3 4 5 6
B UK Y /m B EEK E /m

(o) 15 28 RUT 5 599 2 i) o S22 0

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

(cl) B 4 US55 0 i

5

http://www.cnki.net



1 : -CRTSII

TG/GW 115—2012( ( ) , ,
522 mm, 1.275 m R ’
, 100 mm . s s
; 100~522 mm, 1.275 m s s ; N
522 mm.1.275 m . s o
3.2
N , CA 3 : -+
N + ~ + o b
522 mm.,1. 275 m, ’
6 b 73 b o
15. 1% .67%., 11.5%.10.1%, + +
b + °
TG &5 4%
i+ maE
09 B3+ ;gingggfg
' B+ . i+
o o 0.05 B+
E E
502 s
5 & -0.05F
=047 E
@_0_6 I @ ~0.10}
& i)
-0.8 = -0.15F
~1. L L L L L ! _ | I | | | |
Q9 10 11 12 13 14 15 0209 10 11 1z 13 14 15
I [1] /s B 7] /s
(a) B L [0 0 B (b) %30 B 2 1w 37 A%
300 T B4 10 LB
M it + A2 . Hidii+ A
T wmen % H 3+ A8
£ 200 TR T I LRI
| =
Z 1001 = oL
& 1
& 0 = 5L
= g
ﬁ
1903 06 09 12 15 18 21 24 N 00,3 0[6 0‘,9 1,‘2 1,'5 1,‘8 2,1 5.4
il /s Il /s
(c) A 23 ) o ek 2 ()00 A = o o
6
, + + ,

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



86 ( ) 37

9.7%.3.1%, 8.7%.2.7%; 60% .44. 5%,
6.7%.2.3%., + . +
+ > + > + o
4
,CRTSII CA
, -CRTSII ) R
-CRTSTI ,
@)) o
(2) . 522 mm( ) s
0.625m , , , s H
1.275 m 0.4 mm, R
522 mm. 1.275 m R
(3) + , o
, + > + >
+ s o
[1] , . . CRTSI Ul ,2020,60(6) :136-139.
[2] , . - - (1. ,2023,
20(6):1951-1962.
[3] , . ) CRTS T (1. , 2020, 60
(11):115-118.
[4] . . L. .2021,21(5) :6-29.
[5] , . CRTSI 0. ,2020,42(7) ;117-126.
[6] , . .o CRTSTI CA [1l.
,2019,16(9) :2143-2149.
[7] . L1l ( ),2019,32(3);
7-12.
[8] . CRTSII [D]. : ,2019.
[9] . CRTSII - [D]. : ,2018.
[10] . . , . CA CRTSII [yl ,2013(12) :35-39.
[11] . [D. : ,2017.

[12]LIU Shaohui, JTANG Lizhong ,ZHOU Wangbao , et al. Influence of mortar gap on natural vibration frequencies of
high-speed railway track-bridge system[J]. Journal of Central South University,2022,29(8): 2807-2819.

[13] , , . CRTSII (. ,2021,43(2) :111-117.
[14] , , , . CRTSI 0. ,2017,39(1) ;1-10.
[15] . . . . CRTSI Ul ,2020,57(9) ;47-53.
[16] . . . CRTSII 0. ,2018,40(8) :130-138.
[17] ) [D]. : ,2021.
[18] . . . . CRTSII Ll ,2023,63(6) :23-26.
[19] . . . CRTSI Ul ,2016,56(1) :53-58.
[20] ) :TB 10761—2013[S]. : ,2013.

( 120 )

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



120 ( ) 37

Multiscale Rheological Properties of PE Modified Asphalt

LI Xurui'?**

(1. Henan Provincial Communications Planning &. Design Institute Co. Ltd. , Zhengzhou 450000, China;
2. Zhongben Testing Certification Co. Ltd. , Zhengzhou 450000, China;
3. Research and Development Center of Transport Industry of Technologies,
Materials and Equipments of Highway Construction and Maintenance, Zhengzhou 450000, China;

4. Henan Key Laboratory of Recycling Solid Waste Materials for Road Engineering, Zhengzhou 450000, China)

Abstract: To evaluate the rheological properties of PE(Polyethylene) modified asphalt and the correlation
between different rheological indicators, dynamic shear rheological tests and multi stress creep recovery tests
were conducted under different PE modifier dosages. The multiscale evaluation indicators of the rheological
properties of PE modified asphalt were rutting factor. By using Shenoy parameter, low shear viscosity, irrepara-
ble creep flexibility, and creep recovery rate as the evaluation index, the correlation between different rheological
indicators was analyzed. The effect of PE modifier on the aging resistance and viscoelasticity of asphalt was eval-
uated by aging index and Cole-Cole plot. The results show that as the content of PE modifier increases, the rut-
ting factor, low shear viscosity, Shenoy parameter, and creep recovery rate gradually increase, and the latter
three are positively correlated with the rutting factor. The irrecoverable creep compliance gradually decreases
and is nomrlinear and negatively correlated with the rutting factor. The correlation coefficient between the rut-
ting factor and other rheological parameters is above 90%. PE modified asphalt has improved aging resistance
and elasticity. When the dosage of the PE modifier is greater than 6%, the rheological index and aging index
decrease significantly due to the influence of the modifier dosage.
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Study on Dynamic Characteristics of Vehicle-CRTS ]

Slab Ballastless Track Coupling System Under Interlayer Split

CAO Meixue, WANG Mingsheng

(School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract : With the extension of service time of CRTS [ slab ballastless track structure, the impact of inter-
layer joints on track structure and traffic safety has become one of the urgent problems to be solved. In order to
clarify the degree of influence of different degrees of interlayer separation on the dynamic characteristics of the
vehicle-ballastless track system,a coupled dynamics model of vehicle-CRTS [ track slab considering interlayer
joints is established, and the effects of single joints with different sizes and multiple joints with different combi-
nations of positions on the dynamic response of the vehicle and the track structure are investigated through the
joint simulation of ABAQUS and Simpack. The results showed that the development of a single departure seam
was significantly accelerated when the transverse depth and longitudinal length of the seam were 522 mm and
1. 275 m and above, respectively. The most unfavorable combination of different positions of the multi-seam is
the combination of the plate end and the edge of the slab. The conclusions of the study provide a reference value
for the operation and maintenance of high-speed railroad track structures.

Key words: CRTS [ slab ballastless track; interlayer separation damage; rigid and flexible cou-

pling; dynamic response



