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Tab.1 The number scheme of rail samples

I H BT AR B /m G RFELHA

EESN Y 10 1.3 1"~ 10" 1 = 8 9k 3Z 597 - 10 B3k 2z 4
92 55 1 4 1.8 11" - 14

PG 1 0.5 15* 2200 mm BUFE, BOREE R 94>
hitiias 1 0.5 16* ¢ 50 mm HURE , BURERS A 124

WKAs BHA: 2014-10-08
E&WE . FEZEAH R H (2013BAG20B00)
YEZ B B (1965—) , B, P TR, BF9E )y ) N AR s i
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Tab.2 Type of testing equipment

Jr5 R H R RS BB
1 SRy TY_S000KN ¥ 28 F7 iR L K&
2 I 7RI PME-500 ¥ ik sl 55 1 30 HL el
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(a) FHLE (b) 35756 (¢) PrAHRE: (d) wpiiis
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Fig.1 Testing equipments
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Tab.3 Results of bending test

V= TRe FIKN o/ mm WS F/kN S/ mm
1" 1746.4 6.7 6" 1790.5 6.9
2* 1810.1 7.0 7* 1899.2 7.5
3* 1737.5 6.6 8 1768.9 6.8
4* 1597.4 5.9 9* 1897.3 7.5
5 1 668.0 6.3 10° 1703.2 6.5

R 3 BN B SRR UE (TB/T 1632.3-2005) " HR B AE , 75 kg m™ it 980 MPa 2% A1 AW 4 4 25 190 K 32 A fr
1 F IR TF 1600 kN(Hsk 3z ) 1500 kNCELSkAZ4n ), e KRB £ KT 10 mmo A UGAREBRAZ
FEIRFE 47 AN 2 far ) 2R GRS FRAEAY 99.8% ) , A iaUE 1 /& MY 2R 5 AT AR AN e e Kb
KT 10 mm BTSSR, URE R R e B P IEAC FEBR (A 67.7% .

2.2 EFIRE
R 0 IR 2 TR R a0 15 % SIS B A AR U G0 e R Ar 28R 300 kN, faf 280451 %6 4 5 Haz, far 2 L
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5, S e ST B RRT S R AnZe 4 IR o K O MRFE BT RT3 S (E R, BT e i K R34 A 1
PORE L TR
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KT 780 MPa, Wi J5 i< K- A ZIK T 2% RIS AR i B 45 S it i R ok o (H 22 4 i 451 mT 4,
SRR AN BRI TP 38 B 4 A1 IR 5T L rh sk U B 4567 B e s B PS4 (8533 ol 809.25,
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24 HEHidE
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Fig.2 Sampling location in tensile test Fig.3 Sampling location in impact test
Fa4 FHIREER

Tab.4 Results of tensile test

G5 PURSRE/MPa  WiE M R/% A G PURIREE/MPa TS /%
15'-1 879.14 3.62 15'-6 763.51 2.26
15"-2 732.04 1.44 15"~7 785.98 2.12
15"-3 816.57 2.26 15-8 766.93 2.10
15"-4 857.42 2.60 15°-9 744.27 2.44
15*-5 761.38 2.08 FEME 789.69 2.32
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x5 MEREER
Tab.5 Results of impact test

g A/] WFE g Axdl)
16°-1 3.0 16'-8 2.0
16'-2 4.0 169 3.0
16°-3 8.0 16°-10 2.0
164 4.0 16°-11 3.0
16°-5 3.0 16°-12 2.0
16'-6 2.0 EHIME 3.2
16'-7 2.0 KRR 6.0

3 Fit5EN

XTI EAN AT T 57 LA e, AR FI LR 258

1) H AR AE AR, BRSZ e ialhe 4 AN AR 7 2007 25K (1 600 kN, HARR i 7 280000 2K 5 AT ke
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4) il B SRR, AR A il O EE 3.2 TR TR 2R (6.0 )
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Test Study on Mechanical Properties of Thermit Welded
Joint of 75 kg-m™ Rail in Heavy Haul Railway

Cheng Jianping', Tao Jiayuan®, Xu Yude’, Wang Tianyi’, Sun Hongfang'
(1. Shuohuang Railway Development Co., Ltd., Suning 062350, China; 2. Key Laboratory of Road and Traffic Engineering of the
Ministry of Education, Tongji University, Shanghai 201804, China)

Abstract: Thermit welding is applied in the heavy haul railway line to realize site welding of rails. In order to eval-
uate mechanical properties of the thermit welded joint, this study carried out a series of laboratory tests for the site
samples. The test results show as follows: Some of the samples do not meet the requirements of load in bending
test; The maximum deflection of each testing sample is lower than limit; The number of fatigue loading cycles of
some samples are less than the limit of 2X10°% The impact absorbing energy of all samples do not meet the standard
requirements. In general, mechanical properties of thermit welded joint of 75 kg +m™" rail do not meet the current
requirements. It is necessary to make improvements in welding flux, equipment and process to enhance the perfor-
mance of thermit welded joint and to meet the requirements as well.

Key words: heavy haul railway; thermit welding; welded joint; mechanical properties; test
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Study on Construction Parameters of Shallow

and Large—section Loess Tunnel

Dou Shixue', Wang Keyuan', Zhang Wuxing', Li Zhiqing’

(1. The Fifth Engineering Co., Ltd., China Railway 25th Bureau Group, Qingdao 266000, China; 2. Key Laboratory of Road and
Traffic Engineering of the Ministry of Education, Tongji University, Shanghai 201804, China;)

Abstract: Aiming at a shallow and large—section loess tunnel of Datong—Xi an railway and based on Plaxis—3D fi-
nite analysis software, this paper uses Mohr—Coulomb model to numerically simulate the three—=bench seven—step
excavation method. The influence of different excavation footage cycles, lengths of step and sizes of block on the
deformation and stability are studied. The results show as follows: when the excavation footage cycle is 1 m, the
maximum accumulated incremental deformation of excavation step is separately 30 mm; when the length of step is
5 m, the relative convergence of tunnel is 74mm; when the length of upper step is 3 m, the relative convergence of
tunnel is 76 mm. It finds out that the construction parameters above during excavation may make the deformation
small with good stability.

Key words: loess tunnel; large section; shallow buried; numerical simulation; construction parameters
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