i

||||||||||||||

Vd4d 4
ZIEH W
EFHE FW

R E $kiE H:'.Hﬁ%i



REEHNERARFH

FAH RF
IHE x4#

B OB B OE M O

19994 - 4t =



(FR)FEF 063 &

HEX ST

ABELEERR THEERERERESTHEL,FIH
FFERSMRER, FRERPH X PBRITRE THRESY
BEKE. FBNEB LS TBRERAREEAE, FTENEK
BRI E AR ES SR

EEZHEB (CIP) BB

HEERYE AT 2% S —Ib . hE%E Y
K4t , 1999
ISBN 7-1 13-032_,94;‘)‘( -~

DootRe T 250 ks  EARARES-$138 (SRE%)
V.U0213.2

P A A B 0 CIPJE BT (1999) % 14215 &

# £ REAVBYVEBARTH

WEMEE  F

AR - & 47 P ESGHE L (100054 b h T RKE £ 164 8 )
B ERRATA

Wit ERM

Bt iR

k:787x 1092 1/32 EA%.5.375 FH. 19T
EN99E9AB I i 1999 £ 9 A8 1 KEPRY
.1 -2 000 M

B:ISBN 7-113-03294-X/TU-597

#:13.80 T

4 8 & W 3

: RASRTE BESR
RAGEGH MBS, AR AR BHE, B SR RITE RS




5[/

RETREFEXL R EREREDNTE ARG EF
IR FACT TS Py L EXEN-E

10 RS R, ARARBRAKRRCFHA, ELTE
LEE S EES DT R A PR ST S IO T L8 N

ERWEF @, CEBRRELE, T E¥RETFEFAT
5000 tE#5 £ LR RHETHEENEE,

REREFE, P HEBBEEEEY SR ASRE
CEHA, EEHIETFHRERRE,

#AERAERE RS T A BRSNS KE &
HAMRBL R, TS+ M4 R4 4H0A
T, B RRSRE O ERE S, AL £ KB4
A p AR, NE—FL b il Ao Bl d6
HRERIR TR,

A B EG EH S BL AR AR 548,
BxATTHRERE WEERHFITEE,

A BWHR L LA S Ao bR B4Rk T R
AXEEREA R RE R 2 SRR &R, %
BLEMFARAMNLAR BB E T EFTH,

HEREMMGARTARGASR, 055 BAR, #
BLOTLKBAF LS IUREGEREE HHCHA(R
BRESREHAFHR), TRERAFEMT —HRHEL
HEAF AR FH,

AFMOSHER I RPE LIRS @6 T H AR

1




Bo FHERTEARAA R RAALGR, LK AR
KR AET L BAES BRI AR ARASE; € R T
FRkEER,

AHPREFARGBB LSMRIALIRELLS
Ao HEE Y R A RBRBIEF ARG $ Lo Ak
# A, B ARAE T PO LR,

B 8-
1998 # 12 A F w9 nl & 4%

IHB BETEARHS
)




;“ﬁ m 9’. ................................................... 1
§1—1 HHE 60 kg/m WHKFF M AL PERE oo 1
§ 1—2 @mm%%%ﬁﬁﬁ .................................... 7
§1—3 SHRIGPUBREERE - oevevrverrrrmrrenrnsnenenans 11
§1—4 LEPBKEBL --ooorerrremrmmm e 14
§ 1—5 mmg;@ﬁﬁ ....................................... 18
§ 1—6 ﬁgﬂmuﬁgﬁ ....................................... 29
§ 1—7 m%&m%% ....................................... 36
;:! ﬁﬁﬁmﬁ;‘gﬁimu .............................. 41
Y2—1 RERBETPMBMASERE oo 41
§2_2 2.6miﬂ$hﬂ: .................................... 45
§2_3 RIBEE LB - 48
%Ei %ﬂm& ................................................ 51
§3—1 BERSMBRIUEERIBLE -ooremereeeen 51
§3—2 HNRESMUBPNULERHLE orereeoreeoeoe 54
§3_3 @Wﬁtﬁlﬁiéﬁﬁ%é&ﬂﬁﬁm ..................... 56
§3—4 REIHBHBEEER LR oooeerrrrerreereeiens 59
§3—5  HHZRSMABRIUS BRI L HRE oo 62
SEIUM BHEBINENAEI - vvvvvmreererrerremree e 66
§4_1 ﬁgﬁ-gg—jﬁgﬁﬁ .............................. 66
§4_2 IROE B soeevvreererii 68
§4__3 T AR B ceeereererereretiiiii e 73
§4_4 %kﬁﬁ:ﬁg ....................................... 75
1



§4—S5 ABEGNTIE --evvvvvereeeremrorerreemreenseiiisnnennens 76

%ii p1:] - R R R TR T P TP TP PP PP PR PR PP PPPPT PP 80
§5—1 50 kg/m WL “T5" R 12 B --ooeereereeeees 80
§5—2 60 ke/m W 12 SRFHE

(60AT A B X ML) feerneresnesnenteneenee 83
§5—3 60 kg/m WP 12 SAHOAMLAFESR

(BEREERARSHIHAR) e 91
§5—4 JLBEBEHRIRBSR e 93
N FERERRE oo 96
§6—1 TEELEBEMEET ----ovoverrrmn 96
§6—2 HHRBBEEMIRB----rrererrrrerenenn, 100
§6—3 REETBELLRS - vvvrerreermemremrarenreeninanens 104

M JH O BR-crorerrerrerrrrieenr e 108
§7—1 EBEEREBHBE e 108
§7—2 FBERTIL crererrerrenrsomamcatinniniieieienennn, 113
§7—3 BRI - vereerrrrieiiiiniinici e, 115

B\ NMEEWEPIEEIRETR - oorrerrriennnannnnn, 118
§8—1 BHH GBI - ocorrrrrererrecerrrirniniene 118
§8—2 % Bloorrniiiiiiiniiiieie e, 122
§8—3 BIHEBEAER oo, 130
§8—4 HBERBEAR - 136
§8—5 FBUBERIR Foroveeerrrrerranriiri 140
§8—6 BUEPRBN----oor e 143

R 2T EBR KR - 146

A [ - P 159

B L o T P 161




Contents

Chapter l Rails ................................................... 1
1—1 Characteristics and test performances of the
60 kg/m rails in China ................................. ]
I1—2  Chemical composition of the rail «=srseeeeereeeeeeses. 7
1—3 Mechanical properties of the rail =~ «---xemeeereeeee 11
1_4 Head quenched rai] .................................... 14
1—5 Different types of rail defects «=«--roeereremeeereenes 18
1—6  Side wear of the rail  ++++resserrsrseersiieerernereins 29
1—_7 Rail Corrugation ....................................... 36
Chapter 2 Concrete s]eemrs .................................... 41
2—1 Application and developments of the concrete sleepers
in China ................................................ 41
2—2 2.6 m heavy duty sleepers --«weeseesserasereinnn 45
2__3 Broad Sleepers .......................................... 48
Chapter 3 ’I‘ransition CUIVES s -t *ctrretrocntrctnnciccconcsrns 51
3—1 Transition curves with straight super elevation run-in
.................................................................. 51
3—2 Transition curves with curved super elevation run-in
.................................................................. 54
3—3 Trial laying of the transition curves with curved
super elevation run-in seeeseesesere s eee e 56
3




3—4 Mathematical formula for the tnal transitiion curve

3—5 Characternistics of the transition curves with super

eleVALion UM-in  cevreeerrrmrerrarmemnssenneniieas 62

Chapter 4 Super elevation on transition curves -+~ 66
4—1 Calculation and setting of the super

elevation seeeeeeeererrererrerrereeeneineeie i 66

4—2 Deficient super elevation «++++=-seeessesienrsriienss 68

4—3  Excess super elevation «t-+++ssseressssrsenniiniens 73

4—4 Maximum limit of the super

lEVALION  =+orsrrrreererrrrrnineierimrieiere et ans 75
4—35  Super elevation run-in seesererrneenreisneni.. 76
Chapter 5 TUrnOULs -------s=sseeseeeemrmnreeremiuianreeneans 80
5—1 50 kg/m rail, model“75”,No. 12
FULDOUE *++=sesneressssrnnsiemmmnineionisesnerenssonenes 80
5—2 60 kg/m railt, NO. 12 simple turnout with
60 A’[' Curve(j SWitCh rail ........................... 83
5—3 60 kg/m rail, No. 12 simple turnout with high man-
ganese steel movable rail ++e--reeresreerenninanen. 91
5—4 Several new model turnouts — creerereeeerieene 93
Chapter 6 Continuously welded rail (CWR) track - 96
6—1 Temperature of the CWR track -+ereeeereeeersseces 96
6—2 Straight test of the CWR track -trereeeeveeeen 100
6—3 Extra long CWR track --ecceereveersrereeniunreennn, 104
Chapter 7 Ballast ---c---sereesseerieeieniiiininniinn.. 108
7—1 Parameters for the evaluation of the ballast
SEALUS *=++++rrrrerersseronieniacraninarnreennarencannens 108
7_._2 Ballast Settlement .................................... 113

4




7_3 Ballast contamination ................................. 115
Chapter 8 Mutual relations between the rolling stocks

and track creeereerrectsieieiiiiiiiiiiisiiaiianieas 118

8—1 Axle load and track --:rsrererererrerianiaiiiiiiin, 118
8—2  Derailment - rer-eccerreeeresrresanetamieiiatiaiiaiiie. 122
8—3 Longitudinal load on the track ««-erereeeerreceees 130
8—4 Horizontal load on the track «---wsessseesremsueeens 136
8—5 Contact stress between wheel and rail ----++-+-+- 140
8—6 Track vibration se+ccesssesssressssamnrinmiiinniiainnns 143
Appendix  List of Permanent way maintenance section in
CREDA - +rrerrrerrrerermnerenneeenseenieeanaenenes 146

Index for terms used <« corccterrerreceniatiiiiiiiiiiiniiniiianen. 159
Pmtscl-ipt ......................................................... 161




B W B

HAXEERER P EERETN TE LRMTER
W, FERINEEE 1970 FF K6 UIC60 HWH, 3 1974
FEHIER 2400 km; KEEMHA 1960 FETEHLERA
BS113A(56 kg/m) fE A tn HEN N ; A E B 1970 £ R A
UlIC60 M%h, A A I A UICT1 8%,

RIIREX 1951 £ #2417 65 kg/m S HN, 1958 i FF 64
75 kg/m ¥, 1962 R & IEGHE 43 kg/m 1, E 1979 £ ¥
65.75 ke/m S H B K EL S ELX B KA 48.5%,
65 kg/m#L 50 kg/m SLANE M 30% , M F@ L L EA
1 80% , B A 70%.

IR FBEE S T, R A UIC60 BUt S49 # %1, #58 k
BRI 6 5, EEEKBG T, BIE KGN 1 ke, P38
HB TR 1.3%,

58 EEKBEAEL, R EHIR 60 kg/m FELHHE]585

§1—1 FKHE 60 kg/m WHLH S A B MG

197612 A MBI ME LA ETXRRL60kg/m
WY (UTEFOM)KBRY  HH AL BT T
1978 ESAKMER T REE—HREME NE>S
—60% LEH R, ZESCHH20E T, 8B IL19974F K,
MO0 TIEREKAE S FABERK N E
49.6%,



1—1—1 BEEIAHHA

REOMMBEEN 176 mm, & TRIERYEIMILOL
’1—1—1.1—1—2, 1—1—3, 1—1—4,1—1—5 #M %K 1—
1—1), FF L, R E 60 B BRIEE R R BB K, ERH

73
34. 68
75. 31
qo =
=5
8] & Sla
w S | /RS -
? - R2 e
1330 17. 79422 3
QL g
P —— 1S
03¢ Los 2l
Rigo — 1
v
& &)
Ao -
= [P
~
5 il <3, 16. 5 R400 .08 a
l ;bR
@ ¢
K 2
8 } om0 [l
b= ) > >
S
v 7 N
2 B ¥
% 3. 77 g Lo |°
S Lt
I g
79,95 3.5 29.25
150
-
= _"' N —p— &
2
6,1 140 140

B1—1—1 +E 60 H(Ef.mm)




63
30 oy
SHr13
~ -t § =l
2 . 2l
N —
Ly
R19
16. 5
= 14
=l o .
=) S 0
v 1
»—-2 3"0
wy
o ' <
o~ N a

A 1—1—2 HZA 60 $(#{L . mm)
74.3
21
8 =
AR EE-as §S
3 R13 Z so&" £7 L R13
—4 * 3
w
¢
5

11.5

1—1—3 UIC60 ¥t (¥ ff :mm)




s 75
20 | _
' pr
3| & R1:
- ~po) 3 R13 o - |/ R
- ; x| - R2 - 1
R Ay R7 R450
- I3
RIS RI7
PrEW o 3
- e sl g 4 S -
= 1 = =
= i —
| K450
- &;Rwo p =
4. = < = ,
= =" 1, ol
1Trs R2 A ITs ! i,
150 150
(a) BIZREK 65 1 (b)RIHFER 7S P
B 1—1—4(#8f . mm)
67
32
(o | o
© & | =R
«* de\ ! At
773 o
I\ - "
¢R356
2
]'6
~
[=2]
I
R33%8
LY - = x
s 2
R2

B 1—1—5 %XH CF&I19 S84 :mm)




SEEAE T B AR S i 5L IR
PR AHROHEHAR, LR SERERNER
BEEARALL, AT LIRS B AL A A T RN
ok BUE PURZ R A TR R B IR EOK, R
AEA8 AR, BEAIE T RS £ oh w2 i B BB A 4 B 8

60 kg/m NN LL B % %1—1—1
o w M H & x & uIC
60 £ 60 1 CF&I119# 60 $1
o 60.64 60.8 59.03 60.34
?fﬂ?;‘ 7745 7750 7516 7 686
w | MR 176 174 173 172
LN 150 145 140 150
: B3 73 65 67 74.3
(mm) | gy 16.5 16.5 16 16.5
muw| L] 327 3090 2972 3 055
(em) | [ 524 512 513
T 339 336
E3 .4
(em®) |we 39 397 377
MR /IRE 1.17 1.20 1.24 1.15

1—1—2 EhRBHA

OBEEAT RN N LR, 76 5K 908 & 8 H 4
60 UM AT 50 1, KM/ F 50 $1(® 1—1—6 FIE 1—

« 5




1_7)0

HIl—1—6 FLEBERTRE B 1—1—-7 WOCEEERT s

FRAE R R A1 0 X PRI R 11 3658 X
OERBREHTHER AR RY T & B IR E AL
HBK (B 1—1—8), -

QORI BEILANN T HERA, BT BBEILYE KN
I REEES KPR S AN R E U EERATHEREK
{86 9290.28 MPa, = ${E A T 8B K8 260.1 MPa,

OEFRREHA HOF AU EFTEMNESLRAOER

M EBRKAEZLEAX, 8 MHRPESAEHL 3 IMER
Ko




1—1—3 BHeNhH

WELHIBR AN 1 5 RS R A 5%, T B 1 i RO 47 &
TeEBBREX. Hit, S
AR REMORA
MAREXREEMN, &£k
B .

O H 60 LK & &
HRF1%79.9~172.6 MPa,

QLM 0 PR AR NN
245.5 MPa(1978 ERITHEL)

Q%W 60 hBERARMN N
% 170.2~203.3 MPa,

@R HF KR AR S B 1—1—8 XHHR
$200 MPaZ: H o

§1—2 MEMHALERS

RN RERORIZRE R BRI ERE, BT AW 8
tE, REPLR B DU ST PR R AT 0 TR

BEMBAS LR, RSB LAS B, FEF
Ao VR A G S A3 TR R M 1 v T B R R ROk S HE,

1—2—1 BEF-RHNNLERS

WP T % (Fe) UM, M AK(C) 5 (Mn) B
(SD.B¥(P) B(S)%. b, i TREAR KIS HES S %
FEARM—ETR, BARARELRR, RPEERA
BONRHANT AR EEH(Co) BNANTAPESAEN

« 7 .



