536 % 42 W L RESERFFHROA R F 0B Vol. 36 No.2

2023 48 6 H Journal of Shijiazhuang Tiedao University(Natural Science Edition)  jun. 2023

CRTS 1 704R TR
AU BB B 1 5 B 5

5 @, I, KEER-

A AFREPGER Y BB S5P0E TERL AR ML @ E WEALEE e AR 050043;

2AFRIEYGERY AR TRE=E WL AKE  050043)

FE. £ CRTSII AR XA AR ATHRIE B b TR P, FFLH G/ L
BT R TR S T AR NGB e T P AR AR T I R e R A )
M, SRR T AT RIS I AR P R Bl e T A BT AR R AL AR R AR S e i 2
NGB, EEFMEAAAEFRBESEGE TS, ZR AN MIIS I T 0, 155 [ 3B
ENAT2m;BAERT 20 CTELH KRB EEIE, MBI ZH 10 cm B, Jo 4694
FEBTAS Bt , BHEHE Ml cm, e R FEBE T M1 Aet; B E8E 20 C
BT SRR EZEE M1 C. et FHER Y 2 Al tb 7561,

KB  HE AR MBI I X de AR T B 3B

FESES: U213.2 XHEAEEE: A XEHS: 2095 0373(2023)02-0056 - 06

0 35§

CRTSII AR X TCAEPLIE " 2589 [ 2005 4E7E 5 BN PR & 32 B 4% L A LIk, B4 IRKE17 a.
FE AT B b A2 0 A g 2 R B TR | S A O R AN AR A 2R A5 2 Bl B R S e AR — R . M IR
Sk P EL IS SR WK AR A A Y 2 A b AR e M L AR IR B G A L A is AT L T O RS A AT AT Sk
o BRI D) B 5 R T X T s K B B B R R B AR SR IR 2 s L R
UM AT A PR i T 2 b w8 A B AR T 5 2 AR AL TR R DA R A M IR A i T2
e MWES PSS

H AT, O A M= E X LR AT T — 7 A ST . X s 3ok e 3 T8 AT 0 46 0 08 4 SR i
T, AR A B TR RO 16 om BN A S LA TR L, OR 0 T A B SR B A VR L LIRS
R BT T A RO A D B 0 A TR TR B S AR A A . EE X CRTS T AR =X JCHE 3 #6810 4
A ARG T 9 1 B A A BT T AN TR RS A AR R T B0 X AN A2 O S AR R s AR X T
D7 ik A TR AR AT EFXE CRTS I AR X 0/ $ 38 48 B0 e 38 At T2, WANG et al " 23047 T
AR TG . T 09 SOR B ] A 35 25 LR A T BE it T BE 55 2 8O0 il T B ) S ARAS S e
TEARIE AR B T A2 3E 20 cm BF A9 e R AA JF 41 B, B A 17 J6 3 A b 20 TS TR 5 e i T RIS T L
FH THE E R 10 em B T 5 %8,

H Al &1 x5 CRTS I 80 X JCAE #03 347 H6 903 4 0 it T 5%, 22 R PR T 48 146 7 = B 1 i
TR, WA BEs H— i WA, I B Fr it T 07 S8 v, ik = 2 T8O T 80 5 Bl IR =2 R i 22
X 4R B Ty SRS, HO A A R S S PR AT . AT 4 T CRTS 11 B30 IE 454 46 Uit 1 b 46 7+
2 T ] Bt T80 S5 AN TR 2 B0 X il T 2 4 1 4 B2 ), A SR FH R BB e 003 A T 2 Bk
Bt S%,

YrFs HHE:2022-11-23 EEREEHAE DOI:10.13319/j.cnki. sjztddxxbzrb.20220353
TEB BN L1974, L, M BEZ L WEFE 5 1) o0 8K B LB S5 A e 1T AR i 4E 5 B8 5 5 R . E-mail: mach_74@stdu.edu.cn
IR, T Tk I AR . CRTS T B AR 2 TCHE B 46 5000 46 3038 Al T2 800 52 [0 ] 4 B8 K2F 244 CA SR B RRD . 2023,36(2) :56-61.



28 L% .CRTSIARKA AR I EL KA E TS KT R 57

1 CRTSIEHAEHHERNERNEREITEZSMEHEER

1.1 CRTSTEHRXEHEHNERNELRNERETHE

HATXT CRTS [T A4 2 TCHE B IE R 46 005 647 900 18 H B 4 it 1, 2 2% 80 T30 40 7 =
6 74 5 BE DA B AR b I BB X LA S S8, FR Ui T R .

(1) DAARE BT 480 0138 Al v o0 2 A 56 M 70 HL T 00X A A8 P — 2 < 2 3 1 %) 0 2 428 A 08 F A B 2R 4
FATF . SR B R T LR A B . Y8 R /N AT BE & S B8 — A RS TF F0 4 32 B K B 4R i R s R
3 F R R U T 8 23 52 Ml B B ) A M L 5 R ML R AR

(2) N TR FH R T AL B9 0 E A7 AR 3 VRl >R FH W A5 B B S48 T 7 ik AT AN A6 7. P s #6 FHAT
BAR TE RO FRSA TR S B IE B O 2 TN O R R 1 H T ST R SRS K B L 22 12 40 T B R
SE 15 5 G0 AN UL 46 T A A v B T 5 45 A TR R DL AN S R A

WA T 5 ZE e v i TR A A TR L BB TE Oy 2 DL RO B T e R S DG it T2
B, 5 5 TR TR 5 U PR 25 X TSR S . R DR E i T A sl 0 A A R LR R
ST HE U T AT BR T 7 FLREAY K L AR i TS B0 0B AR A A2 O KB I B R e R AT S R A A R R L
SRR T8 T T R
1.2 HBHEIHESTERNET

LT T 2 SRR U TR S LT A R I ) R T s n B A FH D0 0 RS R S e . R U T ) A R A

e 1 0 AL 0 SR 9 3 R P—
I A TE AR 1 = 1 3 25 B A T4 PR

PRSI 96 1 CFLSE I ) 910 9 TE ML 85 4R ) o b
AR, [ 1T LF, 5 F, .

$a T2 WG b AT R H T8 H A L gy b

FES N R R A RS Lo R A T £
B INAE A T 15 R RE LAy AN R N BEL T

IR v, 2 PRI 4 ) B AR B T A B4 BEL 0 o D A8 ARG 318 SR P 1 2 24 B L E FR LA ot o A7 % 24 AR
DB R . BRI B 200 m, AN CHNGO B, ko8 W=7 BLnff,
1.3 fREIIGIF

£ ANSYS A BR T A pF FR F B SR T FO A TR LN 60 AL 40 1R, #8 THAIEL 20 em BT TR 1
W S5 R IFIEZ 20 L3k 1, 5 2B 0 25 AT X G L S8 A R A TE B RORS T

R eh B SR 1] CHNGO L, 8 11 B350 60.643 kg/m s MBI B EE Jy 0.625 m, A48 730424 36 Bl 1) 4K
BUE 12950 22 740 N, Hop 85 R a8 SR I A0 R I 1 B 22 148 N, 5 S [ 19 15 25
2.6 %6, FE A B R 22 30 B PY  U B ST 1 PR T A B A E A L T DAGE FH B A A5 4 B CRTS T AU A =X
TCAHEBUTE SR P FR B0 4T 0 3 B 4 i T R A O i T 2 000 0L 45 A0 A R

2 BUAXHR

H AT, #6507 s E 24 oS 8 TR S 36 T 2 R T O 520 il o X b 4 AT 5 A TR A 4R T O 5
TR AT 5 10 Z BB B JC IR JIRAS TR A B A LR T O XL SR )5 4 B il T TR S B e
TR 25 KR BT 2 B B L e R A TS AN BLES T Ty L

TR 3 5 A I IR K ) 6 B 19 8 A 5 K A I B R 1 AR Ak o BT 4R T O 2O AR S T AR B
FRI 5% W] 5 308 5 50 B0 05 R L T 1 B84k, 43 BT 46 T 7 26 AR B2 1] 52 3 A B 5 0 e o — 4R R T 4 A2 F)
W B3 1 A B e T O KOG Fn R4k B B B2 . Sk B 1k 4R T A AR v R R VR 5 I S R DU I
KBE LR BRI 2 mm K805, 40 il BV G SR B0 s 52 i . $8 T SRS R 20 em, A4 TF i
60 AN HOS R TR R T S Z AR R R 0 m,

B1 WA HFERE



58 BREREAFFRCEARFR %36 %

2 o d6 TR I AR 22 8] B R AN [ B 4 2 i {7
Mo i) oA s T 18 . ey 181 2 AT BN B4R TR AR 2
[EIRERN R PN TR B NS A IR VA5 21 N S e e
B RIEZ R B9 A AL AT DL Y, B9 B0 B oK IE 25 4 1
BEH6 T 22 T B %) 8 DT D/ A L R R ] 3 A%
Ak AR T AR [ IO, X R T AR T P
[ B BUA AR T B BEAR I 7 A T SRR 2, (A AN B Y
AR AL AT B

M1 1 R B — A0 R 52 B A R T E B AR T
A 2 ) P ) 94 0 TR 8 DA 0P AT AT RE A Y T AR 5
BB d5 R B0 S R A 5 — S R AR T Ak Bl 0 1
32 3 b AR A B HE R R 8 UTE L A 1 2 il 2
B BT DU IR TR A 22 8] 1 B AN BROK

EEBAgN 1))
Om
025 2.4 m
4.8 m
7.2 m
gomf
R
50.15)
E
ﬂo&of
o
F 0.05]
0 1 n L Il Il Il I
30 20 -10 0 10 20 30
PG
B2 AEHEFASREETHNEGMAZSHE

F1 FRAARFAREETHNNUHNRAEGTESE - HNGELENE

Tt Z A FE RS/ m MU KRIE S A {E / kPa

B K i/ kPa e B J1/kN

0 39.299
1.2 35.451
2.4 31.886
3.6 29.070
4.8 26.891
6.0 25.265
7.2 24,132
8.4 23.446
9.6 23.171

- 13.369 1.318 6
—13.425 1.565 8
—13.574 2.177 0
- 13.814 3.123 5
- 14.166 4.370 9
- 14.667 5.899 1
- 15.376 7.699 5
—16.382 9.773 0
= 17.806 12.130 0

P 3 B 8L i R A 7 g AR TR s 22 18] B 1) AR AL 18T B9 2B B R L 7 I 4 T T B 6 3 A T 9
AN AEFRTE R Z B R O 7.2 m B AR AR /N SRR BB A T 18] B 04 38 KT 2% e 3 K 5 DAY 3% B B9 4
T30 A BE 25 A BLAR TR SR B B A SR A ME L 290 7.2 m

P 4 Dy it T2t 45 A I 1 3 2 X R LR T O RS R i £ i P 4 RTALL IR 2R AE 14 CCRUR
I, 4 T A5 18] 8 2 2 X0 6 TN AR RE R L BOA 2R 5 LU 3 28 Xk AN 0B i) (2 8% 1S A K il 25 A
14 °C DAL Bt 3 B2 09 T 67 46 T A B A A 2910 ) 1 57 /0 5 6 T I B8 7 — 5 Y T PN ) 8 R, X
P TR T3 B9 0 ) 249 SRS L 8 R o A0 000 1) R 1o 57 % I 4 11 ) B % 84 R o v L 46 T 1) A
6.0 mitf , Hodge KR 22 P AE 19 °C, HARTE s B4 R 1.2 m, R N 1) i R 2 BRI 4 1 °C

$i R J1/MPa
9 9 ®
S & S

2SN
o)
O

W
2

55 1 I I I 1 I
0 1.2 24 36 48 6.0 72 84 9.6
o Tt 5 A HE /m

B3 AEAFA S8 TR & KR 2k E

AL 1] 62 % /mm
TSR O

—
T

T S e
6.0 m
72 m
8.4 m

(=]

& 4

2 46 81012141618 202224
i 22/°C

B 2 X HR FH A 18] BE B9 541 B 2%



%2 L% .CRTSIARKA AR I EL KA E TS KT R 59

i b, Sy GBI RS IR /N A I ) 7 A 0 A T I 2B 6 2 A (BT AR R LT A2 )
PR Sy, b S FOEREAR S LR X B AT 4 TR TR RLIE R S TR R S B PR R 25 7 20
CLUR I 46 Fh ) B, 7.2 m 228 20 C i, REAR it T 5858 24 8 K4 T sl 2 ) i B e

3 HGRAEEHAR

TEBCTH B PR TH 5 S5 X T BB A [ 46 T e B2 2498 07 & B A9 10 1F F JF i 1R L e 1 4 I 9
) 8 7 320 1B -5 B B 22 B R TR R TR ORI 2 O 0 KR B OF S ER U
B TR 5 FIVPF AR T Y B R R, DU 2 1 m B 37 640 T 38 AT AT BE S BUI LR T R TP R AR A

e B[R] 46 T o B2 o8 L o (I8 1A A T BB 23 B AN ) 00 B B 46 0 00 5 88 — A RAR T4 #F 2
BB AR IS — D2 2009 L4k o 0L BLARBL ) S/ MK L Tl 5 B9 AN TR) 46 T e TR 6 ) B
PEFOPERA TG Bl IF PR TS AL . e M it TR 5 10.25F

B AE UL T 2% 6 % 4104 T 3 BT 90 5 0, A T P IS
EATLIIE T 280 WG T R E R 2% 0.50| gom e em
X CRTS I 24 i 3 TG #F B3 #1746 9L e L 9.25¢
EAR G T AR TS R TR A s 2 00
B IR AR TR, M A D o
T AT B R 7.2 mL OB TR R 10,12, F gos)
14.16.18.20 cm 6 41 T8, 40 4 W LA [ 46 7+ & 8.00
I I ) 5 910 P A TP L. O B I T 5 B ol
Tt o 4900 2 B LA L 1 S K B T £ R o sl
50 52 54 56 58 60 62 64 66 68 70

2 mmZ A b o 0 A il BE AR X 0 R TS LY 5

FATFn A i /41

Wi, I B RE AR A9 T 0 VR T A e IR B R
BT EE R 20 em, HHESER LK 5~K 7.

5 MERFHESHAUAXRHEE

25- BT O T3 ]
L 10 cm 12 cm 57 H 59 2
20 14 cm 16 cm 61 41 63 4
i 18 cm 20 ¢m 65 41
Zist ar
E g
: £,
Hior 23
1 B
& =l
B =27
, &
0r E1-
I =

1 1 1 1 1 1
2 4 6 810121416 1820 222

W 2E/C

-5
44 46 48 50 52 54 56 58 60 62 64 66
FATT Skt /20

Eo6 MEUERAHBSE—ERRHF
MUFS EHNE Rl EE B 7 3RS0 AR FF 3 B S 0 i 2k

H LS A, 25 AR T R LR B R T 7E Bk B0 A0 B T I S S Rl B B A R B 1
B8V /0N 5 3 0 H0 A T B S5 I T LS B TF 0 0 B B0 FR B PR R R AR s HLBE B L AR T
fBE T, SL AR A A T Bl AR Lk . ML 6 BT DL, BE AR IR T o B 3 L LR ) 0 B Y 4k
A B 2 8 W 1 T 1 St 2R M R R R # s LB 0 R A B0 1 38 22 52 B0 7 R AE AR A FE 0
MES BB T A, RSB 6 rTAL KPR TR 10 em B S0 RS TF S LY 51
HANPE PR FH I BN 2 om , oA B0 0F B RS FE 8 B 2 a4,



60 BREREAFFRCEARFR %36 %

P 7 0] L T U S U U 2 1A B TR 25 AE 14 °C LR I, ol T TR AR B0 o 0 B 2 SR
ek 22 6 AR I P 1 7 B 5 T A /0N 4 R 2 6 11 A T S TR 0 3 R L A R s e 14 °C s B TR 25 1
R FUAE A FE S R/ SR B A A i 37 RS B /0N L 3k A PR Sy B e 0 8 0, I 00 A 3 K F0
0BT /DN S o 4RI 1Y) 24 SR B K B I %) R 1 2 % 0 A T S R A 8 T R L b, LR T
20 em FUPEFSFFA BN 61 A F0PF, F e K 22 I F 72 20 °C LI 22 B30 1 °C , F0 R4 FF B0 v s 2>
2 At

ZE b B 5~[& 7 AT TR S I BUE B 20 CC R ARBLA R THE N 10 em L F0EE AL RS T
T 51 41300k ARBE TR IN 1 e B R B9 IR R T T BRI 1 20 5 it T 2 e
BUE 20 CHF LR 22BN 1 °C L FE A ECE R > 2 ANt

4 Zig

(D) Ry B 1k B 3Z2 3025 P4 403 - 6 6 50 B 1 A7 46 Tt T B B R R S ER T i TR S B B R
FEAE 20 “CLAF I AT B A, 7.2 m iR 22 #5020 °C i, MR 3 b T 07 2808 24 58 K 2 AN T A5 22 1A
S ER=

) B — AR T 55 BE AR 5 =22 % B 1) S P 0 44 4 T 3 PR it T 20 TS 2o 48 LR 20 C B L 4
BUAR T L 10 om, F0F B S LA FEAE 2 51 ALk SR T B 10 1 e, F0F A2 FF 3 BB B 1S 0 1
YLANF 5 27t TR0 R B R 20 °C L R AR B T 28, R AE Y4 BEOR 25 ARG 1 °C L S0 PR A T R e
2 HANPF AT T,

(1700 T 2 oy 30 42k B8 D 030 22 A [ ML B T« o [ R 3 4 A, 2006.
2R T 54 T, 25 50 A 3T 8 R AR B CRTS IR X JORE LI 2 i) Jy 2 E BE A 52 [0 .4k 38 2 4, 2021, 43
(3):120-129.
(35 RFRR A%, %5 % B R W i AE 45 B A9 CRTS 11 R X JORE B I8 i B AR (1], 3¢ 3 32 iy TR 24 4, 2020, 20
(5):73-81.
[4]CAI Xiaopei, LUO Bicheng, ZHONG Yanglong, et al. Arching mechanism of the slab joints in CRTS [ slab track un-
der high temperature conditions[ J]. Engineering Failure Analysis, 2019, 98: 95-108.
(5 IXUER L ¢ [ . CRTS I BY AR 5 G HE B 205 4 J2= 1] 7 300 s 4 F 5 [0 ] b [ kAl 27, 2013, 34(4) 1 1-7.
Lo /NG X F B, A5l THT T P28 X B 1 0B 5T R 0 P A (9 52 g [T, TR D% ,2014,31(9) : 160-165.
(7 196 W A . e i 2K B FC A AP0 4 P d Al 3 R [ )k A 30 2020.60(5) £ 94-97.
(8 i B o 4007 3C VF 48 4. CRTS | 09U 3E AR 5 0B 46 0 2 R E 5 [T . 40 2R 5808 R 27 2441, 2020, 37 (3) £ 20-26.
[9]SARIKAVAK Y. TURKBAS O S, COGUN C. Influence of welding on microstructure and strength of rail steel[ J].
Construction and Building Materials, 2020, 243, 1-8.
[10JMESSAADI M, GROSSONI I, SHACKLETON P, et al. Rail degradation due to thermite weld discontinuities: Field
experience[ ] |. Engineering Failure Analysis, 2021, 128; 1-14.
[11]JSHI H C, SHI L B, DING H H, et al. Influence of laser strengthening techniques on anti-wear and anti-fatigue proper-
ties of rail welding joint[J]. Engineering Failure Analysis, 2019, 101: 72-85.
CA2IBRELAA X BP B0 X1 25 5. 34 S 7R P 2 T0 AT 9 18 T 4 4 i O 40 SR B R e 19 ) 24 40 A [ )L 4k 38 4 31, 2008 (10)
104-106.
C1373f e . % B2 3 2 B B 38 1t SR B TOHE B 18 S 8 SOR PR MBI 5 [T ). 808 9%, 2022, 48(3) : 123-128.
L1413 B 5, 2R 1, X581, % .CRTS [ BRI CH0IE 4E 08 p9 R 8 0 BT LT 1. b [ 8k, 2014(9) £ 59-63.
CIS]E# BRAS B, 2200 0 S R T4 | CRTS | BHUE AR o7 5 52 e [ ] 400 TR % 4] . 2016,33(3) :39-43.
[16 JWANG X, DING Y, ZHAO ], et al. Feasibility study on the solution of replacing track slab with lateral pushing rail in
one maintenance window time[ J]. Construction and Building Materials, 2023, 362: 1-9.
D7 MEWREE B2 10 R PREE, 25 A B JEAEH0E Bt S 4e i s LM A5 . B2 L, 2015,
L1805kt % CRTS IT 28 X J6 AF i 1 G 48 4 e 4 Al e 1T 5 AR [0 808 A 4% R . 2012(12) :36-39.



28 L% .CRTSIARKA AR I EL KA E TS KT R 61

Study on Construction Parameters of Rail-Lifting to Replace
Damaged Slab During CRTS 1 Slab Track Maintenance

Ma Chao'’, Wang Haichao'">, Zhang Xiaodong'"’

(1.Key Laboratory of Roads and Railway Engineering Safety Control of Ministry of Education,
Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2.School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)
Abstract: For the maintenance of CRTS [l slab track, the damaged slab is replaced by rail-lifting
method sometimes. It is necessary to select reasonable construction parameters such as rail temperature,
lifting mode and fastener loosening range to avoid rail instability and bending, and to prevent the fasten-
ers being damaged during the maintenance. In order to solve these problems, a simulation model of rail
lifting for the slab replacing was established. The influence of different construction parameters on rail
instability, stress and deformation of rail and rail fasteners in the process of rail lifting was calculated
and analyzed. The relevant laws were summarized and reasonable construction parameters were put for-
ward. The results show that the recommended distance between the two rail lifting points is 7.2 m. If
the above-mentioned temperature difference exceeds 20 °C, the distance between the two lifting points
should be a little larger. If the recommended lifting height of the rail at the lifting point is 10 cm, and
the 51 sets of fasteners around the lifting points should be loosened. 1 cm increase in the rail lifting
height, one more set of fasteners should be loosened. If the temperature difference exceeds 20 ‘C, the
sets of fasteners being loosened should decreased by 2 sets for each 1 ‘C increase in temperature differ-
ence.

Key words: track slab; rail lifting; lifting way; fastener loosening range; rail temperature
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Abstract: The variety and spatial relationship complexity of underground pipelines make it difficult
to find potential pipeline collision conflicts in urban rail transit line planning and station construction due
to the current error prone two-dimensional management model with poor visibility. In this paper, the
BIM API secondary development technology, database technology and C# language were adopted to
realize the pipeline data extraction and processing algorithm, and the modeling method of pipe segment
and pipe point connection component, which solved the key problems of automatic batch import of
underground pipeline data and rapid and efficient creation of complex underground pipeline model. On
this basis, a 3D modeling system of underground pipe network was developed, the color system of
pipeline was established, and the BIM expression of the layout of underground pipe network was intui-
tive and reliable. The system can be applied to the modeling of various types of underground pipelines.
Through the integration with the underground station and the surrounding structures on the ground, the
3D visualization displays directly and reflects the specific situation of the entire underground space,
which provides reference for the 3D modeling of urban rail transit underground pipe network.

Key words: underground pipe network; 3D modeling; parametric design; building information mod-

eling technology; system development



