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railway railroad
railway science
railway technology
railway classification
private railway
standard-gage railway
narrow-gage railway
meter-gage railway
broad-gage railway
single track railway
double track railway
multiple track railway
heavy haul railway
high speed railway
suburban railway
industry railway
mine railway
elevated railway
forest railway
mountain railway
existing railway
newly-built railway
reconstructed railway
special purpose railway

Xk branch line

Rk HIZL

railway special line

HIRIZIR A railway line for mixed passenger and freight traffic

Y| ZEiz4T  train diagram

BRERESUKE  construction length of railway
[X[a]  section

XEt  district

##E  wheelload

MhE  axleload

B KHfHE maximum allowable axle load

S HEHEE

axle load limited

FRAE  clearance diagram

WL 2R 5 L SRR A clearance limit for upper part of rolling stock
WL R R AL clearance limit for lower part of rolling stock
YIRS BEA EAER  track-train interaction

RE R A
LBt ic
725 )7

adhesion coefficient
wheel slipping
mode of traction
loading coefficient



HE  speed

FFEEERE continuous speed

YIEE  balancing speed

BEEZ  maximum speed

G FEE  critical speed

HEIE heavy haul train

B % high speed train

EER eI | K exceptionally long and heavy train
HIZEIETH PSS train collision

H|ZEJEiE  train tail collision

HIZERERBHT train rear end protection

4§15 fore and aft motion

Y R4 train running in

H)ZEhifd train running out

H|ZE4 8 train separation

Y)ZEEi7E  train overturning

Y5112 train dynamics

Y eS8 712 train acrodynamics

WIZEZSIRES)  vibration of rolling stock

N Eirel] longitudinal vibration

FiEPR5)  lateral vibration

FEYRB) vertical vibration

RSN rock-roll vibration

WIZEZEHFIHR  resonance of rolling stock

R impact of rolling

MNEphdi  longitudinal impact

i i lateral impact

FEEppidi vertical impact

fizubgr e E3Mk automation of synthetic operations at freight station
TSR B34k automation of traffic control

AL EE BB automation of synthetic operations in marshalling yard
Bz ERE RS railway operation information system
PR R G railway data exchange system

BE RS simulation of operation system

BRgE  railway law

PRIBVE railway act

B 2% A1 railway code

PR RE Y regulations of railway technical operation
Bk g BEiE international railway through traffic
FrECIZTE  agreement of international through traffic
FREEIZIET  protocol of international through traffic
PRk g s A 2 convention of international railway through traffic
Bk newly-built railway construction
AT unit project



SEBLFE  part project

AUTHE  item project

AT AT PRI 50 pre-feasibility study

T HZE P proposed task of project

AJATYEREFSE  feasibility study

iz ans preliminary design

HAR#IT  technical design

AHEBIE altered design

AR individual approximate estimate
ZESMEEL comprehensive approximate estimate
WEE BN adjusted sum of approximate estimate
ERS checking of investment

KHMEE investment estimate

fE%FEFE  index of estimate

TR %  reserve fund of project

W ITIRE  final accounts of completed project
Bk FH 1l right-of-way

B - railway reconnaissance

HIEHE  topographic survey

HFIAA  geologic survey

KCHLFIHA  hydrogeologic survey

AR A survey of soil and rock composition
AR R physical and mechanical properties of soil and rock
+49r35  classificaion of soil and rock

BEIEFEE /%% classification of tunnel surrounding rock
24K excavation prospecting

YR geophysical prospecting

JRALMK i situ test

B 1A dynamic penetration test

PR 53 NI standard penetration test

[X 35 5 regional geology

TR R engineering geology

AN R 5 unfavorable geology

SR7 SN special geology

KHB%E meteorological data

REEIR freezing depth

TR b engineering geological map

dKIHA flood survey

T TE A river course survey

KX AEAFE A survey of catchment basin characteristics
A main river channel

WiHii#E  design current velocity

Wit mifE; Withrm  design elevation

Ji st /K67 historic flood level



MriskizK 3L hydrology of bridge and culvert
IKFAE hydraulic radius

MR Eh it survey and design of bridge crossing
JKIEYE  slope of water surface

JKICME: hydrological survey

Ve AR catchment basin of debris flow
YKAER  flood frequency

WiHME  design discharge

it/KAL design water level

Wit kid 24k designed flood hydrograph
VPRI allowable scour

— il general scour

BREIE  railway survey

LR g B route reconnaissance

Pl preliminary survey

oL T2k photoelectric traverse

HIZME  topographical survey

REAZEME; IHZME  survey of existing railway
Y2, %% mean square error

LRI R center line survey

HZRHE  center line stake

KHEREFEIE benchmark leveling

FAEE RN E; P center stake leveling

£ #5155 curve control point

TR intersection point

BI3Z 4 auxiliary intersection point

aff  deflection angle

435 W) £ auxiliary deflection angle

AAFRJITAI A plane-coordinate azimuth

RIRfA  quadrantal angle

241 plane rectangular coordinate

W ik broken chain

W aE projection of broken chain

W = broken height

BRES S B & BRI railway aerial photogrammetry
BRI B railway aerial surveying

PR TR FIZIK  remote sensing of railway engineering geology
MEt  segment of survey

FrTi e £ aerial surveying alignment

LM ZN4% 55 field control point of aerophotogrammetry
L HEEl index of photography

=MEfEE trigonometric leveling

BB AMEHIME ouside tunnel control survey
MrhZe & survey of bridge axis



TR 28 engineering geoligic location of line
ek oy A distribution of stations

% B repayment period of capital cost

a4 ek paper location of line

b B section of sufficient grade

4 overlapping line

PR length of station site

il BRI grade of station site

B/NZEEE minimum radius of curve

HiZk  circular curve

Bghzk  simple curve

Sz  compound curve

NFH  double spur grade

BRI maximum grade

I A E  critical grade

1 momentum grade

Y1l balanced grade

HEME  harmful district

TEMEB:  harmless district

WE  grade section

W B K length of grade section

W E2  algebraic difference between adjacent gradients
Azt vertical curve

SYWEFBE level stretch between opposite sign gradient
OB ZE I flat gradient for starting

#efll; #:i21  change side of double line

HVFN /1% allowable stress design method

BRI BT plastic stage design method

W PRAR A& limit state design method

MEM SRARAS Wtk Al SR vevhk probabilisatic limit state design method
HijE 2 ¥ seismic coefficient method

HAMIE rock subgrade

kL8 EE  subgrade of special soil

EAC Y subgrade in permafrost soil zone
FEIR St T IR A subgrade under special condition
TS SR embankment on plain river beach
T EE embankment on river bank

WL subgrade in slide

AR BLEE L WEITREHLB K AL subgrade in karst zone
Ve A EL 3L subgrade in debris flow zone
PRAAEWIR]  subgrade cross-section

&A= critical height

W toe of side slope

PriE berm



B +HT  borrow pit

HEI classification of filling material
JESZhR#E  compacting criteria

HMXFEERE relative density

B EREME  determination of nuclear density-moisture
PRIEAIRMME  determination of bearing slab of subgrade
FREHE  lime sand pile

ERE  directional blasting

R shallow hole blasting

RALERE  deep hole blasting

EllukriPer pin-point blasting

FA BN blasting for loosening rock
253 pot hole blasting

P4+5E  retaining wall

EEpeEe: 1 gravity retaining wall
ERFLERE cylindrical shaft retaining wall
JUHRSEE  caisson retaining wall

PR guard wall

85 A side ditch

Mk suspended ditch

K hydraulic drop

SUIAE  chute

HE/KH#E  drainage channel

BIKIE blind drain

BE leaky pipe

FFLHEK  horizontal hole drainage

W3t HKWIE  sand drain

BIKEKSE  immerseable embankment
] slope protection

SIRIE  diversion dike

[EybiEdk  stabilization for sands by afforestation
X EE  wind-break wall

By XM wind break fence

b+t sand liquefaction

WREAMIENG % standard live load for bridge
Wi a8 bridge load spectrum

B AT IR equivalent uniform live load
Witfi#,  design load

*h principal load

fH%,  dead load

+JE77 earthload

FKIE S hydrostatic pressure

%71  buoyancy

HIZE3E% live load of train



FIZEB 0 7] centrifugal force of train

B Ephdi 71 vk impact force of train

i &% ceofficient of impact

NATIEM %, sidewalk loading

FIZEHB /1 braking force of train

HIZEZ25] /) tractive force of train

A%, wind load

FIZERE A FEIE ST lateral swaying force of train

WIKIE S pressure of water flow

VKJETT  ice pressure

%K 71 frost heaving force

¥Rikfi#  particular load

M REHERE RO 5 71 collision force of ship or raft
HifE S seismic force

HifEZIE  earthquake intensity

HiEZEY  earthquake magnitude

i THi#  constructional loading

g4 loading conbination

BREEHT  railway bridge

FIZEMF  viaduct

BH drybridge

5 THf  masonry bridge

WM steel bridge

WM riveted steel bridge

/24N T bolted and welded steel bridge

SEME all welded steel bridge

JEE P 3 i B M AR high strength friction grip bolt
HETEREIEEE  torshear type high strength blot
A RIIRT bolt wrench with indicator
JREEEMF  concrete bridge

MR EELEMF  reinforced concrete bridge
TN S 1R EELHF  prestressed concrete bridge
SeiKIETIN 7132 pretensioned prestressed concrete girder
JaiKIEETIN /1 post-tensioned prestressed concrete girder
BBy TR F7IREE AT partially prestressed concrete bridge
ZEERMF composite beam bridge

KEER  shallow girder

TCRETCRER  girder without ballast and sleeper

fA % 2H  simply supported beam bridge

HELEPMF continuous beam bridge

BEZEH cantilever beam bridge

W#F  slab bridge

20 hollow slab bridge

MGt plate girder



I-beam
box girder
trough girder

= @A
I EE
WO

truss

P2k sUHT22  demountable truss
MIZEMT: WIKIHE  rigid frame bridge
MM B stressed ribbon bridge
EZMr; MMF suspension bridge
FHMF  cable-stayed bridge

HEHF  arch bridge

[ sk JEEGE  fixed-end arch
XUEHE  two-hinged arch

=4#4#t  three-hinged arch

2 iEH  open-spandrel arch
RITHE: TPERTNIYERE  tied arch
JE IR FRAF Nielsen systen bridge
IEEIMF movable bridge

R JEHF  bascule bridge

“FJiEtt  swing bridge

FEBERT  lift bridge

IEZEHE  right bridge

FIZEHF  skew bridge

HIZEHF  curved bridge

% curved beam

¥ K#F  super maior bridge

KAF major bridge

HfE medium bridge

/MFE - minor bridge

FLZEHF  single track bridge

XZHr  double track bridge

Z 26 multi-track bridge

1IEMr; EMF main bridge

5|#F  approach spans

AR A deck bridge

AR through bridge
WUZEH  double-deck bridge
KAMERE  permanent bridge

GBS My {EHF  temporary bridge
PEfE; BSREE span

#%  clear spam

H4K  overall length of bridge
/i E s underneath clearance
FPERE  center to center distance between main girder
A panel length



o depth of girder

Bt camber

AL deflection

i 1A panel

Hi%s; 45FL  anchor span

%, ML suspended span
Mrige iR ah superstructure
JEH  web plate

HZ  flange

BN flange plate

5%fF  chord member

EFF  web member

#FF  diagonal member

=AF  vertical member

ff suspender hanger
InEhAt  stiffener

RipEt panel point

T M gusset plate

Pt splice plate

Bx% lacing bar

M KFERSS &R lateral bracing
Filk  sway bracing

HEE4  braking bracing
Ml 132 portal frame

HPGE stringer

M & floor system

Ui end floor beam
FEMS  jacking floor beam
g ph 4 auxiliary girder for controlling angle change
NAFRFRL strain ageing
4% carbon equivalent

W2z steel wire

WM H  bundled steel wires
WL steel strand

it 557y stirrup

N ERER N longitudinal reinforcement
L5 bent-up bar

BEST AN erection bar
R 350 7y constructional reinforcement

TR /3 tendon
=E sheath
il haunch
#tE  archring
#tih archrib

N



L1 rach crown

#t%  rise of arch

L springing

PR soffit

BEHELE  intrados

PEI5EL  extrados

R VIl cable plane

iz cable

Mg suspension cable

R cable saddle

B socket

HitE  anchorage

MrGLIE SRS  ballast trough

Wi % guard rall of bridge

Mrigd A guard timber of bridge

M EANATIE  sidewalk on bridge

HATHR foot plank

WS refuge platform

{H%5%%  expansion joint

IEXZF MR orthotropic plate

757KFL  drainage opening

H45510E  track fastened directly to steel girders
PUBIEAE; B4 A1F  shear connector

% B bearing

[i5] 7 > fixed bearing

SPARSZEE plate bearing

PREIZE rocker bearing

RIS E roller bearing

B 1] 3¢ oA spherical bearing

WA RS laminated rubber bearing
G 3 R pot rubber bearing

WK wortex-excited oscillation

ik galloping

B flutter

IR spoiler

XM wind fairing

WREIREY  natural vibration period of bridge
TFIZZEMFIE  bridge erection by floating
BAMRHIZEEYE erection by bridge girder erecting equipment
TR ¥k erection by incremental launching
i 22i%7%  launching method

BB BEVE erection with scaffolding

TEEINE SRR T.0%  segmental span-by-span construction using form traveller

e closure



EHBEE travelling cradle

Tk jack-in method

WEEEER T, ¥AHi T erection by swing method
R 2K P T T hydraulic tensioning jack
MR R EB45H8)  substructure

M abutment

B AN E  gravity abutment

HE XS buried abutment

iR & anchor slab abutment

U JEHr & U-shaped abutment

H5:{#F &  abutment with cantilevered retaining wall
&5  abutment body

AR front wall

&1 abutment coping

HEE  wing wall

&Gt filling behind abutment
Mris pier

22004 hollow pier

SEARMRIH solid pier

/)M gravity pier

FZYEME flexible pier

#5048 braking pier

M column pier

V M58 V-shaped pier

F 5 AR round-ended pier

B M circular pier

FETEMFEL rectangular pier

HEZE AL pile bent pier

e pier coping

Bl A railing around coping of pier or abutment

G bearing platform

Mr Al bridge foundation

¥ KA spread foundation

UIFE A open caisson foundation

FRUTHER  floating caisson foundation

i)l cutting edge of open caisson

FEl#E  cofferdam

XUEEAN | B 4G FLIEAY double wall steel cofferdam bored foundation
TN TEEEFLEEA  prefabricated steel shell bored foundation
e EVIFHIE slurry jacket method for sinking caisson
R EYIHE air curtain method for sinking caisson
NIV EEA S pneumatic caisson foundation

EHHEA tubular column foundation

MEFEEAY  pile foundation



TiHItE  precast pile

B2 HENT SHHE  auger injected pile
BEVERE  friction pile

XM  bearing pile

EEFLHE  bored pile

¥25LHE  dug pile

X steel pile

WEE  steel pipe pile

BIHRAE  steel sheet pile

BRAE sheet pile

ABE timber pile

BN 357 Y e AT reinforced concrete pile
ik sand pile

B&EWPE  sand conpaction pile
IEHE pile follower

WAE test pile

P pile casting

HEAES5 925 heavy tamping method
KEHIAF5 5 mothod of lime-soil replacement and tamping
SRS regulating structure
T Pk spur dike

i3 longitudinal dam

T R4 ) river bed paving

TS wharf

HEZE  bent

JF-ZE  scaffold

LR S railway culvert

A LA aperture of culvert

B pipe culvert

FEIR box culvert

Hti®  arch culvert

AR slab culvert

JEJE /7 inlet unsubmerged culvert
#1700 outlet submerged culvert
e s 77 20k inlet submerged culvert
R0 inverted siphon

SN ATIR tidal river

UK ice drift

BRERECUE  railway car ferries
BUERE  ferry station

KUERRME  ferry trestle bridge

JEH  ferry boat

BUEG|I L RUERIEIE ferryslip
BRERBEIE  railway tunnel



&F%IE  mountain tunnel

HRILPSIE  over mountain line tunnel
FALRRETE single track tunnel

MELFEiE  double track tunnel
L% E  multiple track tunnel
ZEykkEiE  station tunnel

R BEIE super long tunnel

KF%iE  long tunnel

FKREE  medium tunnel

fHB%E  short tunnel

BEIERE  tunnel group

ik T 3t 11 tunnel entrance

Bk T H 11 tunnel exit

WY 1B front slope

{Eh] tunnel portal

JHTTHE  tunnel portal frame

Ut%AIA T end wall tunnel portal
2R post tunnel portal

FEEIA T wing wall tunnel portal
HE%F ] ear wall tunnel portal

G FET]  bench tunnel portal

FHFTT  skew tunnel portal

) lining

L arch

WEE side wall

J&HR  floor

BARAHH  integral lining

A moulded lining

T B AT lining of tunnel portal section
HEW; BE4]  composite lining
WIS primary support

AW secondary lining

FEEZ  isolation layer

WS4t shorcrete bolt lining
NEEBATH Ak B AT anchor-section lining
BeIEIREE 4] extruding concrete tunnel lining
FE#JZ  thermal insulation layer

bEIE L K RS expert system of tunnel
& surrounding rock

BBl 1 7 pressure of surrounding rock
FA ST 71 relaxation pressure
JEAZIE /) deformation pressure
EERERG self-supporting capacity of surrounding rock
Ui H ket a]  self-stabilization time of tunnel



#MEPL S elastic resistance

MWL) grouting pressure

A /1 impact force of falling stone
g E VR, MR buried depth of tunnel

M geothermal dradient

M 77 crustal stress

TifiAr & deformation allowance

5$27%  subsurface excavation method

Hi$27:  open-cut method

FEEREEALE  drilling and blasting method

WiEiAI 3% shotcrete-bolt construction method
PR tunnel boring machine method

JE K473 shield method

UUEYE immersed tunnelling method

Wi P23 full-face tunnelling method

S ERIFFZ3%  partial excavation method

5% benching tunnelling method

IE&BME positive benching tunnelling method
G negative benching tunnelling method
$I  heading

EF&H1E  top and bottom heading method
55 top-heading method

JEFI22%E  hopper-shed support tunnelling method
BELEIT29E mushroom-type tunnelling method
EE S50 side heading method

B S50  single side heading method

XUM S50 twin-side heading method

o T Sk top and twin-side bottom heading method
RIS IT4275:  spectacles type tunnelling method
#ErTSYT  advance heading

¥ K enlargement

N excavation of side wall at intervals
HIEBE controlled blasting

TR smooth blasting

THELIRAH presplit blasting

Sk fEHtvE  side wall first lining method

#842  overbreak

RK¥%  underbreak

HIM  topcleaning

i mucking and removing

HHIZH  track transportation

THIEH  trackless transportation

HEREHT closing the toop of lining
AR REL A3 rebound of shotcrete



BEiETIIE  tunnel holing-through
BEIETTIEIRZE  tunnel through error
BEIEBLIE  tunnel through plane
G293 temporary support
1"]#3'5?5?4 member support

WL H%  steel arch support
Wi EHEEE S shotcrete support
HiFFZP" anchor bolt support
W44 shotcrete and rock bolt support
ARG system anchor bolt
R A S advance support
HERTEFT  advance anchor bolt
INGETERK pre-grouting with small duct
TRkt dry shotcreting
EHHREEL  wet shotcreting
WIBREE L PIEBUESE LT half set shotcreting
7K 1E%E L waterproof concrete
VIR precutting trough
HBITIE  service gallery
BH shaft
#F inlined shaft
BEH  transverse gallery
FATSYT  parallel heading
FEIEIE  transverse passage-way
XHEEARME  shaft connection survey
F5iERi 7K waterproofing of tunnel
Bi/K&Zg:  classification of waterproof
B7K)Z  waterproof layer
Bi7Ki%JE  waterproofing coating
B T8 s 2K pressure grouting of tunnel
1E7KAY  water stop tie
H4  blind ditch
b 1 12 i 8 R permanent ventilation of tunnel
EH4RIEX,  natural ventilation
HUBGEX,  mechanical ventilation
KiERGE K ventilation by air passage
PEIEIE X AT % ventilation curtain
B vk FE1EH piston action of train
BEIEIEXIRL:  tunnel ventilation test
B&iEft TiEX.  construction ventilation of tunnel
K& B X, ventilation by pipes
FHEAEX  ventilation by ducts
BEIERT R ¥ tunnel anti-disaster equipment
B T K 5 tunnel fire hazard



PEIER SR E  tunnel warning equipment
BEIETHBG 2248 tunnel fire-fighting system
BEIEFLITEEYE  tunnel gas explosion
BEiE s =8 tunnel monitoring measurement
BEiEH R T  tunnel ground subsidence
BEIEHETH YT tunnel arch top settlement
BSIEJEKE:  tunnel floor heave

Bl H0I#%  tunnel perimeter deflection
B 7%  tunnel surrounding mass deflection
BEIEICE  tunnel reconstruction

BEIEVEEC  under cut of tunnel

i T B T top picking of tunnel

BEIEEH.  cover arch of tunnel

i TIHA  construction investigation

Jifi THES:  construction preparation

7 expropriation

J¥iE  removing

s rented land

THEME  delivery-receiving stake

MERAEE  staking out in survey

T AT HES  cut-fill transition

EAFEAE, HHE volume diagram of earth-rock work
TS % engineering transportation
THEHFr  bidding for project

TREHRAMY project quoted price

TRERA contracting out of project

THREAR contracting of project

MTE  total budget

FLINTA.  individual budget

HFEAE  total output of building industry
I TFE  temporary project

KAGES TR large-scale temporary project
NG TR small-scale temporary project

P TFE  transition project

EHI TR dominant project

K TFE  key project

WM auxiliary facilities

IE 2R HA PR time limit for opening to traffic

i T % construction scheme

R TR completion repport of construction work
i A Ik =i planned manangement of construction
M&itRIEiR  network planning technique
TEHIEE construction method system

i Tr“fH  construction output value



i A construction profit

Jiti THUFIFIZE  utilization ratio of construction machinery
Jiti THUMSEIF 2 ratio of construction machinery in good condition
HLZ ML power shovel

RE¥2LHL  dragline

R HE AL backhoe

#5753 clamshell bucket

LML bulldozer

ZEAML  loader

HHiENL  belt conveyer

“FHML  grader

YRENHE LML vibration compactor vibration roller
JEEEHL  roller

LA diving drill

WEAML  crusher

FAREEN; T floating crane

ZERHMENL  cable crane

HHRRE  aerial ropway

Il  electric winch

Ham4; HIFH  electric hoist

T jack

FTHEAL  pile driver

SEMFTHENL  diesel pile driver

WEFTHENL  hydraulic pile driver

PRENUUIRMENL  vibro-driver extractor

JEH AL crawler pile frame

HEIKESHL diving drill machine

EEEHL drill machine with casting

SRR centrifugal pump

HZKE vacuum pump

HIHKE  deep well pump

K IR axial flow pump

157K%  driving pump

FEEATSIESEHL reciprocating compressor
A S E46HL screw compressor
g U8 ML single rotary compressor
KIBHIIEZE  cement pump

RELEBFENL  concrete mixer

RS AL drum concrete mixer

HETE St RHRBE L3 HEHL tapered reverse tilting concrete mixer
HEFAGEH RSt Hi BNl tapered tilting concrete mixer
o 1| SR Bt Pl forced concrete mixer
TREEEL RS concrete mixing plant

fai ShiR B4 FERE  simple concrete mixing plant



TR Tk R concrete pump

BEELE R4 concrete pump truck

TR F 2] concrete lifting bucket

WA EANL  bar straightener

WAHVIBAL  bar cutter

WA AL bar bender

WA RINL  bar cold-drawing machine

FEANREE LRI 2 immersion type vibrator for concrete
AR EE RIS A plate vibrator

BEELIRShE  concrete vibrating stand

Kkikhi & stretching bed for longline production
FHEMAT A ZE R E AL cross stay derrick girder erecting machine
4[| SRR E ML full circle girderr erecting crane
XU AL double cantilever girder-erecting machine
IR single beam girder-erecting machine
MERZEMHL  double beam girder-erecting machine
HPFAZEAL assembly type girer-erecting machine
&ML bridge fabrication machine

FHHr bateau bridge

JiREFFE fabricated universal steel members

itk form

HAEMIN  combined steel formwork

VE BhARAR slip form

JEFH5 AR climbing shuttering

WIS w22 soffit scaffolding

WAHEEE; BifLE4  rockdrilling jumbo
SNABEENL  vertical claw rock loader

N2 AHL crab rock loader

AW % shutter car

%)% bunker train

%4 storage battery car

L bucker loader

PANCiLL (S large scale ore car

ML rock loader

TR AL dry shotcreting machine
EEHREEEHL  wet shotcreting machine
HIEBHEEE ML half wet shotcreting machine
iR LA T shotcrete manipulator

RN AHL  pneumatic rock drill

JE#)  shield

FEREIZRZE 2 installation vehicle for contact wire
BefmAENL A operation vehicle for contract wire
HEIKZEE  dumping truck

SRR FEHL bucket elevator



R ARYE safety techincal measures
GEHE safety education

HHERE accident report

KEVEHT  disaster geology

N projecting mud soil

27K gushing water

BT  roof fall

A rock burst

PLHTR H gas projection

HIRIFZ: 28t cut the vertical earthwork bottom
Jits 13 construction protection
Bi¥E i S5 protecting acoustic signal
7 B covered protection

i ENYET nearby protection

ZAREE safety distance

NG T hiding-place for personnel
FFEAT  refuge place

Eoae ce: LY=L safety place

44 safety rope safety strap

Z4M  safety net

REGH  safety belt

B £24F  protecction railing

2 safety in utilizing electric energy
GAHIE safety voltage

TH B it fire-fighting equipment
K171 fire protection gate

Wiesft  fire-fighting apparatus and materials
F& kit fire protection strip

By K4 R fire protection distance
HEH  gas control

Byt antiskid shoe

22 8E  insulant shoe

7 EA %S falling protector

FH%-%% stop device

AW lifesaving appliance

By E lighting protection device
R4zl protective earth wire

Ry e protective grounding

fil R 22 %% electric shock protector
Mgt blasting protection facilities
IGig =il quality management

JR E ARIE quality assurance

big=cctil quality control

Gk N quality system



THREFEKLK:  inspection of engineering quality
Faile TAAAZT  hidden project inspection
HFERIGK AT sampling inspection

SL&#E  measure

U BT inspect by instrument

215 overall acceptance

36 selective acceptance

THFEMWE  evaluation of engineering quality
THREFEIC  acceptance of engineerying quality
tHAJZ&IL intermediate acceptance

B LR qualified project

FERR TFE  sample project

i TE U delivery-receiving acceptance

FREE LK track foreman

Mol ZRE% B track

HUELER  track structure

HWEHIE  ballasted track

ToiE4IE  ballastless track

HeE2k  jointed track

Kk long welded rail track

AT raillink

KH#%  long rail string

s JLAJEAL track geometry

BMEENSE  gauge widening

W it £k spiral curve clothold curve
=YL cubic parabola curve

K= deficient superlevation
KA O INEE  unbalaned cenrifugal acceleraion
MIZEIEX  curve versine

Mg /% track mechanics

MIBZN f1%%  track dynamics

HUEMRETHE track strength analysis

Pl JLAPIRAEAL - track deterioration
HUERRL  track failure

BB HE S rigidity of track panel

IR AR rail supporting modulus ; track moulus
WS S BAPERSE modulus of elasticity of rail support
HUEMN 7] track stresses

HiBfaE M stability of track

#23kFH 7 joint resistance

IR ballast resistance

IS toe load of fastening

/B EMIN. 77 rail/wheel contact stress

WL rail



Bk rail head
P rail web

H4H  alloy steel rail

EEALYe)

head hardened alloy steel rail ; quenched alloy

it BE%N.  wear resistant rail

T 5 Pt

PRAE LN

corrosion resistant rail
standard length rail

T short rail
TP compromise rail
HUKHE  rail cant

PN AR

gt fckat

G o
PR
iERSEE SN

gage line
rail gap; joint gap
structural joint gap ; maximum joint gap structurally obtainable
rail joint
opposite joint ; square joint

Ak, Ak supported joint

SIS
Hute 2SN

I Gt 4 25 S

PN
REETE K
SRR

PHIRL AR

suspended joint
insulated joint

glued insulated joint
welded joint
frozen joint
compromise joint

flat joint bar

Bkt B A s BRI L IR head contact flat joint bar
PG LRIt BBk head free flat joint bar

SRR AR

compromise joint bar

FEki2 ke, M2k track blolt ; fish bolt
P2 claw bolt ; hook bolt ; anchor bolt
s RS ZAF rail fastening

SRR

elasic rail fastening

AT, MSKET: #9SK4T  track spike ; rail spike ; dog spike

SR EIEAT
BRAIEET
BRARIRECET
TR B

elastic rail spike
screw spike
bolt-screw spike

sulphur cement mortar anchor ; sulphur cement mortar anchorage

HH  tieplate
M AR rubber tie plate

fop 3 pad
R HUAR
55 4 ]
ZEEHR TC 2%
ST TE
[ ES RS

frost heave board; track shim for frost heaving roadbed ; frost shim

spring washer
wedged rail anchor
spring rail anchor
anti-creep strut

LR rail brace



G HNEEFT  insulated gage rod

BUFER  sub-rail foundation ; sub-rail track bed
iR UL, BB AR broad concrete tie

PR longitudinal tie

WRFIE  slab-track

A¥; MR wooden tie

Mk treated wooden tie

EHM untreated wooden tie

R steeltie

BEELRL concrete tie

#KL switch tie ; turnout tie

JakL  shorttie ; block tie

M&E  crib

R ballast bed

IEIER asphalt cemented ballast bed

TBIE)Z; JEREIR  ballast layer

S ballast

TEWEZREC  ballast grading

BB SEE  Los Angeles abrasion test

WEAIERE  stone ballast

W HIERS  slag ballast

YUAIERE  gravel ballast

Wi  sand ballast

JfE  subballast

EREE  thickness of ballast bed; depth of ballast
ERTEE  width of ballast bed

TH R H shoulder of ballast bed

BHUEA] clearance between wheel flange and gage line
Mz % inscribed to curves

HiN#  freeinscribing

o ohl] PN 2 compulsory inscribing

BAJENE:  wedging inscribing

#r N static inscribing

ANk dynamic inscribing

PUEAFIR  track irregularity

FEASATIR - static track irregularity; irregularity without load
B dynamic track irregularity

OB U RSP R P/~ Z  track geometry tolerances
MUEZATE  track deformation; track disorder; track distortion
LIRS e A track residual deformation; track permanent deformation
PR gage elastically widened; elastic squeeze-out
BB AHIKF track cross level

B A track alignment

PUERT A K: TS S longitudinal level of rail; track profile



—fayT; Hih twist warp

e BT visile pit of track; visible low spot of track; track depression
B BV  mud-pumping

%Sk depressed joint; battered foint of rail
PE3LiESE closed joint; tight joint

KH4%  excessive joint gap; wide joint gap

LRHEIC4T  track creeping

Bk S A corrugation of rail head; rail corrugation
BRI PR BRI short wave undulation of rail head
L KIRIREEH  long wave undulation of rail head
Bk D #E LR rail end batter; saddle wear of rail end
kAR flow of rail head; lipping of rail head
Bk rail ends unevenness in line or surface
WEAGHE rail defects and failures

AT engine burn; wheel burn

WEEE M rail corrosion

EP= flake crack; shatter crack; small nucleus fissure
%A nucleus flaw; oval flaw

Bk B gage line shelly cracks

Bk spalling of rail head

BkJE#: crushing of rail head

ek EEEZ  vertical split of rail head
BN S.  detail fracture of rail head

Humgi2e  rail end breakage

Pl #mfEE%  rail end chamfering

ERFLEI M B FLEIRE  bolt hole chamfering
12#:FLIN5%E  bolt hole cold-working strenthening

MoK FEEZL  horizontal split of rail head

PEEE 2 piped rail ; split of rail web

WL rail cracks

Pk Rk head checks ; hair crack of rail head
VKA drop test of rail

EFLL bolt hole crack

&igh1E  intermediate repair of track

LREkYEMZ maintenance of track

/NG spot surfacing

ATHACIEE  out-of-face surfacing

iE  raising of track ; track lifting

HpbidiE  measured shovel packing

RIS gage correction ; gaging of track

fkiE  tracklining

FIEJKF  adjusting of cross level

2i IEVEFEIE 2L string lining of curve
SRFEREE 2R 115088 string lining computer ;  string-line calculator



VR 5%, $H51%15%  adjusting of rail gaps; evenly distributing joint gaps
kST E dispersal of rail gaps; adjusting joint gaps up to standard

SrEANHL  staightening of kinked rail
JEAZENHL; HEIRENSL  resurfacing of rail
FIEEMEL  rail grinding
LI rail head reprofiling
PELAEXTFRIBTHIFT 5 asymmetrical rail head profile grinding
JPIEERL  tie respacing ; squaring of ties
ISP AKE tie adzing
BHRAKL  tie repairing
AKKEBIE  preservation of wooden tie
ARMZIIR incising of wooden tie
MIARZE  tie plug
ARFLFGZ%EE  antisplitting device
HETER  ballast tamping
5 SLIE IR ballast ramming ; ballast consolidating
JGIFIER  ballast cleaning
FHIER  ballast trimming
Bl PR fastening-down temperature of rail
TN SR strss free rail temperature

h AR neutral temperature
IRE 17 temperature stress
ILE fJl¢  temperature stress peak
HOES IR SR critical temperature of track buckling
fH45X; FEIZIX  breathing zone
WAEL buffer rail
S JEME  oxyacetylene pressure welding
HLBHAE  flash butt welding

AR thrmlt welding
JEHEEL  inventory stock
FH#  second hand rail ; relaying rail
Jid  run-off elevation
1RV AR & working signal
24T yellow board ; speed indicator
NHAR kilometer post

HiZEhr  curve post
Wi FEFR  grade post
MrZh5  bridge post

BEiEdR  tunnel post
EHhR  section sign
AT RE BE  rail creep indication posts
kR whistle board
W line interruption
Wi T4t 2% line occupation for works



B 2522 BRAE VB T working time between trains

FEMEHHEMNARS  computer aided track maintenance and management system
g PHII P track charts

T 7 maintenance of way expenditures

s eS| rules of maintenance of way

HUEFEP hRvE  standards of track main tenance

PR K equibalent track kilometerage

MUBfiEIESL track quality index

FIHIAZ X level crossing

SARAE X grade separation

T8 [T grade crossing pavement ; surface of grade crossing

sEINESS: level stretch of grade crossing

B 1%Fr  warning sign at grade crossing

EIIRZAK  cross barrier at grade crossing

TEIMHE  side barrier at grade crossing

TE [P protective stake atgrade crossing

FRFLE  clearance limit frame

b RN turnout ; switches and crossings

BRI &5, WITIEZ,  symmetrical double curve turnout ; equilateral turnout
BSAKTFRE R ;. AXFRNIFIES,  unsymmetrical double curve turnout ; unequilateral
turnout

BIFEMIIES;  unsymmetrical double curve turnout in the same direction
—IEZ stmmetrical three throw turnout ; three-way turnout

JEFFIE T, left hand turnout

HFIE right hand turnout

X crossing

ZAZX. diamond crossing

TAYIEZ, slip switch

A IES; single slip switches
SR EH, double slip switches

L crossover

BB 357 scissors crossing ; double crossover
R %57 parallel crossover

ik ladder track

BLRIE R, mixed gage turnout

TE 75 2k branch line of turnout ; branch track of turnout turnout branch
S ik lead curve

S HiZkE1%  radius of lead curve

SHiZk S FE  offset of lead curve

I FL center of turnout

BIX  frog; crossing

WX A frogangle

X 5%  frog number

B#ZH turnout number



T8 7 4F i beginning of turnout
B4 end of turnout
BHLZLRH  straight seitch
HIZE2R#L  curved switch

REFIBRIG  theoretical point of switch rail
R actual point of switch rail
RENIREG  heel of swith rail

HiZEH 751864 turnout from curved track
BOGOHIEIRRYG  theoretical point of frog
B 0EL4REG  actual point of frog

WY BkdG  toe end of frog ; frog toe

B HFL:  reference line of turnout
B4 K total length of turnout
ERHSKE theoretical length of turnout
EREPRKE  actual length of turnout
EFHIL SR theoretical lead of turnout

B AT WK front part theoretical legth of turnout
B R rear part theoretical length of turnout
TB 70 JaE i S bR K rear part actual length of turnout
RN length of switch rail

BB toe length of frog

BIYIRK:  heel length of frog

WX HETE  toe spread of frog

WY ERTE  heel s[read of frog

RHNFNFE  throw of switch

PSS OHEREIRG  check gage
PIPER guard rail face gage: back gage
A switch angle

WX throat of frog

s switch

AR flexible switch

B Bk AR PIL A loose heel switch
A0 movable-point frog

AIEE Y. movable-wing frog

Bifa#i X obtuse frog

HIZE# X curved frog

FEAH  stock rail

HEN wing rail

EZEZYH turnout guard rail

KA switch point guard rail
R switch protector

REAMENL  reinforcing bar

2 AL permanent way machine

LR EEHLE permanent way tool



HUEHNLAE  track machine

TEWENLME  ballast machine

HEMM tamping machine

F5SZHLM ballast consolidating machine
ERETEIHHIM  ballast cleaning machine
BMATABEISHIME  rail-mounted handling and transportation machine
PUIER I B 2% track geometry measuring device
L4 safety protection equipment

26 M FEATLR permanent way clearing machine
N F 2R B MR rail/road permanent way machine
INFAZR RN R AYZEERHLML  light permanent way machine ; small permanent way machine
YRIENL  track lining machine

JRIESE  track lining tool

ML track lifting

EHE L track lifting and lining machine

TIRIESS  track lifting and lining tool

WELESFLAL  rail drilling machine

AL FLES  rail drilling tool

BEEHL  rail grinding machine

BEHZE  rail grinding car

BEENF 2 rail grinding train

BEFLHL  rail cutting machine ; rail sawing machine
WELBHES  rail tensor

HHL2% rail straightening tool ; rail straightener
BEAITANL  rail-head edges planing machine

EELHE ™ML rail weld seam shearing machine
EEAE 2% rail shearing device

WLE2ET: 1248 T  rail screw-bolt power wrench
MMM 2%  on-track rail lubricator

TEHANE RTINS on-board rail lubricator

JEHML  rail welding machine

Bkl tie replacing machine

AFEEFLYL  wooden tie drilling machine

FIEETHL  spike driver

HIBEETHL  spike puller

TREEMIZAEEEEUHL  concrete tie dowel drilling and pulling machine
JiFL#s  tie respacer

AFEHIFHL  wooden sleeper adzing machine
FARRXFNHGEML  porable pneumatic tamper
FHRNIRIGENL  portable gasoline-powered tamper
N ESSEML  light hydraulic tamping machine
WOERSENL; WEH# % hydraulic tamping machine
BOREEE ML ballast distributing and regulating machine
TEWEAL  ballast plow



YUEHL  crib ballast removers

WAL ballast recoliecting machine

FLIAIFSSEHL  crib consolidating machine
BRI S5 SEHL  ballast shouder consolidating machine
EWrHER S SZHL  full section ballast consolidating machine
BRI S SEHL  subballast consolidating machine

B IFENL  dynamic track stabilizer

BETHHL  ballast shouder cleaning machine
rhAYE L medium ballast undercutting cleaners
KE\EETHL  ballast cleaning machine eith removed track panels
INRURRJRTETHHL  small ballast undercutting cleaners
KEHIEL  power generating rail car

KHEETHHE  self-propelled power generating car
HE V4 railflatcar

KAz E S 4 long welded rail transporting and working train
ML track laying machine

B HHNL  track panel laying machine with cantilever
=L rail laying machine with cantilever
[TV HENL  track panel lating gantry crane
HELBIZE  track laying train

TFETEE L work train with camp cars

HIBR T /NE track geometry measuring trolley
MriiR 3624 bridge test car

ARG ZE  rail flaw detection car

WENAFEAAL  rail flaw detector

LR RG EEZE  rail profile measuring car
BRI AE A rail profile gauge

FIZEH ER AL train speed monitoring device
FIZERT R4S train approach wairning device
WAL land slide warning device

B IEUKES  sewitch heater

FEHIHL  sand removing machine

FFVAHL - ditcher

PR BN weed killing machine weed killer

JiREE N universal rail gage

iE%T4E  spike hammer

HE/K PR track level

ZHedF  track wrenches

BH/NE hand cart

H#FHEK  surface drainage

HiRFHEZK  subsurface drainage

IR filter

PREEFAEC soft spots of road bed

A4 rock fall



% frost heaving

TETSAE  ballast tub

JETSFS  ballast box

IEB4%  ballast pocket

IS ballast nest

BREE YT subgrade settlement

JE R mining subsidence

Byt flood control

B¥iEUKE  frost damage in tunnel

755 %  snow protection bank

iR snow protectin hedge

EORLA] slotting

Fill 3% slope cutting

DFEHEBGPY vegetation on slope

fi%  gabion

¥R sodding

BIGVREYIE  treatment of frost heaving track
HIEEHRI  track shimming

HALEA TN E 13 electro-chemical tratment of soil

M k7K ST hydrologic observation of bridge site
MrGEA 7 156 bridge rating test

BUFMRERE  working stress rating

AIABUHGE  load factor rating

Hzh 715/ %E  autostress rating

HEHMPZY excavating foundation for checking pupose foundation examination by
excavation

5 T34 cracking of concrete and masonry beam
BEIEJR/K  tunnel leak

FHZHT  lining cracking

W% intermediate coat

%  topcoat

THuE  field coat

T.J % shop coat

T KPR S dry tamped cement mortar

TR 24 concrete cracks

WG S corrosion cracking of steel bridge
BRI JEhZ44L  stress corrosion cracking of steel bridge
iR ki measures against tunnel fire
BEIEE X, tunnel ventilation

FEiE R HEZK  tunnel water handling

R RE ST shotcrete repair

MrbEFE maintenance of bridge and tunnel
B2 H 195 regular maintenance of bridge and tunnel
WMr k2 & 41 comprehensive maintenance of bridge and tunnel structure



MrigdrfL opening enlargement of bridge and culvert
BUEMH scouring and sepositing around pier
MrB%1%5F  bridge and tunnel patrolling

PR F 5 clearance improvement

NG T 1] strengthening of steel bridge

GBS {4 shoofly

BT A precautinary work against flood
KEHAE  rush repair of flood damage to open for traffic
WA riparap protection

H B &= daily precipitatin

&1t  rain gage

HKFRiE flood mark

W] channel erosion

HtK#E ¥ flood inundation on tracks

957K #k  forestation against flood

FEYEME regular maintenance of buildings and structures
VR N major repair of buildings and structures
5 & inspection and repair of buildings and structures
WLZ locomotive

HLZEMZE  types of locomotive

#&I5HLE steam locomotive

WIANLZE ;. 5 A" SEMALZE"  diesel locomotive
HIHLZ  electric locomotive

PRS5EHLE:  gasturbine locomotive

Z17%4H  motor train unit; motor train set

E motot car

#4 trailer

BRIRTF2eHLZE railway trunk line locomotive
THHLE industrial and mining locomotive
il passenger locomotive

lid)@PL%E  allocated locomotive

B HLEE  un-allocated locomotive

YHEMHLZE  disposal locomotive

JEHEHLE  un-disposal locomotive

VLA locomotive in operation

KiAEHLE  locomotive under repairing

%MWL locomotive in reserve

HAANE locomotive stored up

FFEHNLE locomotive waiting for repair

HLZEHAL  leased locomotive

HLZHREE  locomotive retirement

MLEEHE % B locomotive service capacity

MLEF ARG locomotive technical specification
aZehity  bogie pivot center



WLZE4%hPE  locomotive total wheel base
WIS ) 285085 locomotive wheel base of bogie
ML I e PR locomotive rigid wheel base
WLZEKSE  locomotive overall length

MLZE 58 L locomotive width

ML B locomotive height

WIZEHS ERE  calcuated weight of locomotive
W% 44 EE  locomotive service weight

HIZFE &  locomotive weight

WIZEXEEEE  locomotive adhesive weight
HEER, HifTEEFE  axleload transfer
¥EBREBEMNH A adhesive weight utility factor
WIZEE &AL weight distribution of locomotive
XIS lateral play of wheel set

HLZEBER  locomotive noise

#H; KI™E  heatvalue

MLZHIME  coal for locomotive

ML %E0  diesel oil for locomotive

MLAH electricity for locomotive

ML BE S converted coal for locomotive
FRUESE  standard coal

HLZE T 7 lubricant for locomotive

#57K  water supply

/K#S  water crane

JFPNERK water softened in boiler

JFAMRIK water softened out of boiler

oK water softened

17K water purified

W55 B locomotive depot

WIZEizFEX  locomotive running depot

WLZERAZEL  locomotive repair depot

WIZEHTiREX  locomotive turnaround depot

FIZET LW 24 train radio dispatching system
ML IR locomotive supervise and record apparatus
W= locomotive failure

WLZEASI¥PE locomotive tractive characteristic
HLZERHE  total locomotive efficiency

WIERERHE  efficiency of locomotive at wheel rim
WIZEAEFN T transmission efficiency of locomotive
WLZEASHPERZ locomotive tractive characteristic curve
MLEEC A ThR Hh £ locomotive power curve at wheel rim
WLZEAS] /1% locomotive tractive effort curve
WIZETZE 5 452k predetermined tractive characteristic curve of locomotive
LD % locomotive power



L2ty Br) P output power at wheel rim
EbI#  power/weight ratio

tLEE & weight/power ratio

PN ARFR TR specific volume power
WLZE 25|77 locomotive teractive effort
A5 /) tractive effort at wheel rim
HEhEET5| /1 stsrting tractive effort

¥5&E 725 /7 adhesive tractive effort
Fr4:425] /7 continuous tractive effort
FEABHF]  basic resistance

AT 7 running resistance

AL BBH 71 starting resistance

BINBE /7 additional resistance
WiEPH /) gradient resistance

BB 7 curve resistance

S air resistance

$IBH J1; INEFA 7] converted resistance
HWEEHI RS speed control system
BniE  acceleration

Tl deceleration

{H#  constant speed

I 77 acceleration force

J# 7] deceleration force

HIZEH|Z  train braking

#lzh 7758 brake mode

S5 air brake

HZHE vacuum brake

ALl dynamic brake

Y ARIE] hydraulic brake

HFH#IZ)  rheostatic brake

A3 regenerative brake

HaHI5)  electropneumatic brake
EReHl3) energy-storing brake
wIRHs)  eddy current brake

WisHI5h  electromagnetic rail brake
M5 tread brake

FMHIB)  disc brake

HLZERIZEY locomotive braking period
WLZERIZEEE  locomotive braking distance
WLEAEMNF FC/E A /7 brake shoe force per axle of locomotive
#lZ  braking

MrEHlsh  graduated application
MANEZHIE) undesirable emergency braking: UDE
Zf release



-Ft!

HAEG M —IRZH direct release
B BL 2 i graduated release
b/ R leakage
7N 7R charging
NEESas graduated increasing
W S & brake pipe pressure reduction
I EIIE  overreduction
JEE%E  local reduction
B L split reduction
BRHFJE  full servive reduction
WHJE  quick service
K2/ quick action
Al XJEZ  false gradient
HIZER K7 train pipe pressure gradient
PRIEE 2R stopping at maintaining position
ST 4 stopping at release
G fif R release propagation rate
GBI SE braking propagation rate
WLZHIZIHL  locomotive brake gear
R ESEN]L  air compressor
WESS  pressure regulator
5 A feed valve
T reducing valve
W45 locomotive distributing valve
Y  transfer valve
E SN 31" automatic brake valve
FUMEIZN I independent brake valve
JEAR LA strainer check valve
W% ZUBUAIR  locomotive emergency vent valve
EEAR 2 high pressure safety valve
RJEAR 221 low pressure safety valve
ToEE S B A M no-load starting electropneumatic valve
MK 8% oil-water separator
MXEL main air reservoir
AT A air dryer
Wb E  sanding device
W4  sand box
b Iﬁé sanding valve

R

P28 sandingsprayer

KE2Ms  emergency sanding

Hzh#d  automatic sanding

[EBRRN.  slack action

L/V LEAE LYV ratio

SIZESA pantograph-contact line relation



WL 5] X B
WLZEAZ 1%

VSRR
XU B 22 i
S LB
TEIAAZ 1%
AL 1
AT
KAZ
ELIEA B
HLZE3fe 55 il 2
WL 3fe il

P2 3Rl

HLZE Bt 3fe il

WLZE3fe 55 4
A AL

fill = AL
R L
GIFG

PLAEIZ HI 4R bR
PLZE N BUAE
WL 4 ] e
PLZEAE B
WLZE 4 e e
WUZE2 Jo] e g

long

HIPHLGAEAT
MEHEAR
HIES S ST
BLZEH 7 &
iz NLE G 5
DI 33
HAHLEAT

LT X
ZHLAE5]

EHL AFHL
B2 B 5
HLZE JEE i 2
P35 Bz T4

locomotive tractive district
locomotive routing
single-arm routing
double-arm routing
semi-loop routing
loop routing
circular routing

short routing

routing
through routing
locomotive crew working system
system of assigning crew to designated locomotive
locomotive crew pooling system
locomotive caboose crew system
locomotive crew

driver
assisant driver

driver instructor

fireman

index of locomotive operation

V. preparation of locomotive for leaving and arriving at depot

complete turnround of locomotive
I ]
)
[

detention time of locomotive at depot
diatance of one complete turnround of locomotive
period of one complete turnround of locomotive
locomotive running kilometers
converted running kilometers
running kilometers on the road
auxiliary running kilometers
leading locomotive running kilometers
light locomotive running kilometers
wH multi-locomotive running kilometers
average daily locomotive running kilometers
M

average daily output of locomotive

average gross weight hauled by locomotive

number of locomotive in service
coefficient of locomotives requirment
light locomotive running

HLE I A 5]

multi-locomotive traction

us

double locomotive traction

leading locomotive
traction for train exceed mass norm
locomotive diapatching order

7N running service-bulletin of depot



FAHLE  driver’ scab

FNLEEIN G driver’ sdesk

AR E  simulator for driver train-handling
WLZEHZ#  automatic locomotive operation

WL R T locomotive maintenance

HLZEHRi1E  locomotive inspection and repair

MLEKAEIEFE  classification of locomotive repair

Z4%  intermediate repair

FIEHLEBE steam locomotive boiler washout repair

M4 1% locomotive repair in works

HLZEBE  locomotive repair in depot

HH#E  routine inspection

HLZG1E  locomotive temporary repair

TE HK & repair based on time or running kilometers
REHE repair based on condition of component

LN component exchange repair

lo kB4 repair with interchangeable component
TREF4Ef5H]  preventive maintenance system

a4 3 period of inspection and repair

HH: monthly inspection

SERL A B running kilometers between predetermined repairs
ERFE time between predetermined repairs

HBIGEMEHE  repair beyond the scope of repairing course

K15 It standing time under repair

EriuiEE; £ centralization of repair
KB AR ARZM  fundamental technical requirements for repair and inspection
AT 2 HFE technological regulations for repair and inspection

PR FERR limit of wear

RAERR locomotive repair limit
A5 B operation limit
rhE] T 2 A8 56 intermediate inspection at the technological process

B %  turning facilities

AL turntable

WL5S ¥ il id RE carrying capacity of locomotive facilities
WL 3% special equipment for locomotive operation
WIEK L acceptance of locomotive

HLZERIZH  locomotive trial run

T A5 type test

PERERYE  performance test

LE i homologation test

H predelivery test

HERL:  brake test

#5135  traction test

25| LRI traction and thermodynamique de traction



B /12FR5% dynamics test

o PG strength test

it AMEIREE  durability test

AT FEMERES  reliability test

B4TIRE:  routine test

SR 7SR, special test

W PEIREE  investigation test

FhFE LS sampling test

HLRLS  analogue test

WLZJE %  locomotive logbook

EERTEWAL RS DC electric locomotive

FALTR) A2 VL R TG single-phase AC electric locomotive

B THZ R /ML single-phase industrial frequency AC electric locomotive
XH s dl] B L2 dual voltage electric locomotive
KA 1], FIH1 4 dual frequency electric locomotive

Z R ML multiple system electric locomotive
T 2 H LR silicon rectifier electric locomotive

e [ BT 2R TG thyristor rectifier electric locomotive
ZFEA TS SJHLZAE thyristor converter electric locomotive
ARSI BN R single-phase industrial frequency AC motor train unit
M NEIERSNZGZ subway motor train unit

HIRH]  current system

Hifl  DCsystem

BT AACiH|  single-phase industrial frequency AC system
BT AC i single-phase low frequency AC system

Z LS HRFRHLE  nominal voltage at pantograph

WIEHA  voltage regulation mode

EEMIAIE  high voltage regulation

fRJEMI I low voltage regulation

A stepped voltage regulation

Teg i stepless voltage regulation

AR & phase control

B & chopper control

AR FH I rheostatric control

i mode of rectification

#5448 traction convertor

ZE5| 1AL traction invertor

Z=5| A5 Ji %% traction frequency convertor

Al 25| A H5i%%  variable frequency convertor

HPriE4s  DC chopper

B EE RS single-phase bridge rectifier

=HAMF IR EE  three-phase bridge rectifier

AT B2 controlled bridge rectifier
SRR R 2% symmetric half-controlled bridge rectifier



JEXTRR A N 2 asymmetric half-controlled bridge rectifier
TEERAEE  silicon rectifier device

NI B AEE  thyristor rectifier device
ihHEEE R AE E  excitation rectifier device
S mode of electric drive

HinfEsh DC drive

28-H L3 AC-DC drive

2-H-AZ LS AC-DC-AC drive

Wik TR mode of speed control

AR s 1) 3 variable voltage speed control

AR B variable frequency speed control

AR AR pole changing speed control
EHIKE 773 mode of axle drive

G R 7St e resilient gear drive
MITE#6TX5l  solid gear drive

BRI 45 IR B single reduction gear drive
XUMIRIE K 528K%5)  double reduction gear drive
HHEZINLIKE]  monomotor drive
AL O 3EKE)  hollow shaft motor drive
Jim%hEXsE)  cardan shaft drive

7 VAL )| individual drive

HEE)  coupled axle drive

HEAFIKS)  rod drive

HEFEBHLE coupled axle drive locomotive
WSTAE BN individual drive locomotive
WML ENNLG: P85k &3I4 rack locomotive
Z=5| ML HI X traction motor power supply system
MLZESE L locomotive centralized power supply
a2 s 4ti bogie individual power supply
SISt motor individual power supply
MU EEE%  circuit on side of overhead contact line
5| HM  traction circuit

W braking circuit

JEPHLE  filter circuit

HIBVEEES  auxiliary circuit

FIZEALEHLE  power supply circuit for train
IS control circuit

#EHIHEJE  control source

B HEE  battery circuit

R4 M command circuit

HE B H i lighting circuit

XK HLH  instrument circuit

TCAt L % interlocking circuit

G5 signal circuit



TR starting circuit

RYTHLHE  protective circuit

HL 7ML electronic control circuit

25 1) 3 iR electropneumatic brake ciucuit; E-P brake circuit
By 25 5 B AT DR LIS anti-slip/slide protection circuit
GHEINEE  audio communication circuit

HERZE  electric coupler

B HIERESS  electric automatic coupler

WIZEE RIS multi-locomotive electre coupler
5| AL traction motor

HiRA5 EIHL  DC traction motor

ki Z= 5| FEh#H1  pulsating current traction motor

T AE EIHL - AC traction motor

HaAZ AR G| HEhAL  single-phase AC traction motor
=HIACT A S HBIHL  three phase AC traction motor
2k A AT HEHL  frame mounted traction motor

e aa sk AR5 Bl bogie mounted traction motor
JEC SRR A 5| LBl underframe mounted traction motor
SN series excited motor

FERHLEIHL  shunt excited motor

SHHEIHL  compound excied motor

fJih B ENHL  separately excited motor

[F2EEEIHL  synchronous motor

S HEIHL  asynchronous motor

A A [a) A% LB AL alternating current commutator motor
3PS totally-enclosed motor

HERHESINL ventilated motor

iR HEEIHL  self-ventilated motor

piEIE X GBIl force ventilated motor
BHLHEIPL; LPEHBEZIHL  linear motor

HZ[E ML linear synchronous motor

HZHLEE%  motor speed

EHSHLAE®E  runaway speed

ALY motor characteristic

LA H; BTN motor torque

JASNEESE  starting torque

IE(E#4  peak torque

il Bl A braking torque

KA H Dy 3 maximum output

JASNHEIR  starting current

IEMEHHER  peak current

FRFRHL nominal voltage

ABIEZEH Y transformer EMF

EEIRE SN mean voltage between segments



Frialf e JE  maximum voltage between segments
Wiy weakened field

& AEY  maximum field

/MG minimum field

Wil 59%  field weakening

WIS 2% coefficient of field weakening
{EINE#E L speed ratio on constant power
2%  commutator

e 7 commutator segment

HAXZEPE  armature coil

YJJEZ  equalizer; cable bond

Lz shaft
ET stator
L rotor

FEARER mainpole core

F AR ZEE mainpole coil

e[ A0 interpole core

AR 258 interpole coil

FME2 2L P compensating coil

MLEE  frame

BEiEHLEE  cast frame

oINS welding frame

B L semi-laminated frame
%S K AUEE  full-laminated frame
R E  brush gear

fil4#2  brush-holder

% brush box

HLRl  brush

Ui#e  end shield

ok E %S E  suspension bearing
T RHEHN.,  main generator

B A R AL DC main generator
TMEKHEN  main alternator
HEh AR HAL  auxiliary generator
BHIGHE A #EHL  DC auxiliary generator
B &K HHL  DC control generator
BEL#ENL  DC exciter

HAHBIAL  auxiliary motor

BB HEIHL  DC quxiliary motor
S HEFIL  asynchronous auxiliary motor
2 ENL B air compressor motor
HXMLEBIHL  blower motor
KHEHL  pump motor

FEHIEML  control electric machine



H AL
I3 A HUAL

WUZE7E 5| A2 5 2%
DA 5] AL A
FEAAE G| AL e A
H Al 5] A T A
i R 5] A2 s e
I RAE G A AR
R N 5 AR IE 4%

BMA A%
FELEAR e A%
B AR 1 2% 5
[l 028 e 4%
kA2 s 2%
PR e A%
(ERR\ I
TR s 2%
LR

SR

el

I

EEe3 (RN
EBERTERN

5RIE T A

75| LAY
T R
puR) LR AR
il sl HL AR
JEP R
EOMICER AR
e iR
LB L A%
il 2l L L%
pu) LNk
Fe s FiL . &%
RN
il Bl H BEAR

il Bl e B T
AR 1 L BH 2%

JEP R AR
e il
TRA R A%
fatleR s
HMERL A AR

synchro

tachogenerator

traction transformer of locomotive
core-type traction transformer
shell-type traction transformer
traction autotransformer
regulating traction transformer
tapped traction transformer

rectifier transformer
supply transformer
HEZAR R A%

synchronous transformer

isolating transformer

pulse transformer
control transformer
signal transformer
excitation transformer
regulating winding
excitation winding
auxiliary winding
train coach supply winding
natural circulation
forced circulation
forced guided circulation
traction tractor
smoothing reactor
transition reactor
braking reactor
filter reactor
sharing reactor
commutation reactor
staring resistor
braking resistor
transistion resistor
stabilizing resistor
regulating resistor
braking resistor cubicle
braking resistor grid
non-linear resistor
filter capacitor
commutating capacitor
protective capacitor
starting capacitor
compensation capacitor

oil-immersed type traction transformer



Wi 2E  line circuit-breaker

HAETWKES  line vacuum circuit-breaker

=S EWA:  line air-blast circuit-breaker
HiEEW #2s  DC high speed circuit-breaker

ZHL#E  current collector

ZH 5  pantograph

HESZ 5 single arm pantograph

XEAZH 5 double arm pantograph

73k pantograph bow

ZH 5 pantograph pan

5 A pantograph horn

2550 pantograph cylinder

YT supporting insulator

P=HZ S conductor rail collector

ZHHEE  shoegear

L8 collector shoe

FL R HEfm 2% electromagnetic contactor

B DC contactor

Ty AC contactor

HLAS A 2% electropneumatic contactor

HEHEmES  grouping contactor

LR RS line contactor

Wiz 998 2s  field weakening contactor
HIEhBEf 2% braking contactor

JihHiE %% excitation contactor

AR EE  auxiliary contactor

WHEFFRE  tap changer

IDAZR=Z DS position changeover switch

S B TR drum position changeover switch
L VAR SIS cam position changeover switch
Z25|-HIEN AT #E T %  power/brake changeover switch
S IA%%  reverser

LRI IR current system changeover switch

T HLR I #EHF5%  main circuit transfer switch for shed supply
BN E AL 0T 9% auxiliary circuit transfer switch for shed supply
FHIRSS  short-circuiting device

TS earthing switch

5| FEIHIFEE JF 5 traction motor isolating switch
ZHGEE IR pantograph isolating switch

B TIPS S isolating switch for main silicon rectifier cubicle
EEFANL SRR B 9% fault isolating switch for phase splitter
| YRERE 2 JF%  isolating switch for control supply
A ML driver controller

WZEFEHI 2% shunting controller



HL S Zh 4% %8 E-P brake controller

EE-EE S PPN
SRR FIPS

FL R
FL 22
LRI
TR

self-reset push-key switch
non-self-reset push-key switch

electromagnetic valve
clectropneumatic valve
electro-hydraulic valve
protective valve

2 HL L

77 7 e A P R
B S BT IEAT IR S

pantograph valve
anti-slip sanding valve
anti-slip/slide protection device

MEESAMEEEE  axle load transfer compensation device
REBAMESEE  power factor compensation device
HE4E A voltage relay

R4k #E  current relay

B4k L 2S  time relay

thAJ 4k HL 2% intermediate relay

TEEEAE P speed relay

IRE4R 2 temperature relay

JE 14k H2%  pressure relay

RHEJE4EHSS  under-voltage relay

HRAkEESS  over-current relay

Rk HEE  tachometric relay

TIEAE LSS flow relay

Pk 2 earth fault relay

KJEZKHL 2 air pressure relay

L2k 2 oil-pressure relay

Bk ES  starting relay

T H P EEFGHE  main circuit socket for shed supply

BN FEFERE auxiliary circuit socket for shed supply
P HL ZE FAd 2 control circuit socket for shed supply
B ICH A multiple unit socket

I B A2 printed circuit board socket

PR T 2
I 2 T A
(VAR
E ST

voltage regulator
temperature regulator
notch indicator

digital display

WL BE Y driver's cab electric heater
FHLEHXEEE  driver's cab air heater

FHLE T WHLEE  driver's cab air conditioner
FH AR 35
B E  electrical measuring instrument
7= AL R
| LR IR
Jih il L R AR

electric heating glass

traction motor voltmeter
traction motor ammeter
excitation ammeter



WA HEE  auxiliary circuit voltmeter

FEHI VR LS control supply voltmeter

FEH VR EHIRZE  control supply ammeter

WIZEHJE R locomotive speedometer

HAHE R  single-phase wat-hour meter

HEICSRAY  tachograph

HLEA% % 2% voltage sensor

AL ZS  current sensor

JE S 1&3%  pressure sensor

HEEAL IS speed sensor

IR EAL K ES  temperature sensor

BRI B&SE  DC current transformer

BT 2% valve type arrester

S discharger

M flange lubricator

Pz 4 ¥ earthing pole

BRI R earth return brush

FrEXT marker lamp

FEATHEAT  bogie lamp

%54T  side number plate lamp

PRAAT  train staff lamp

BT writing lamp

HEHHLT  illuminating lamp

F87~4T  indicator lamp

KW\ air horn

= KW high tone air horn

KXW\ low tone air horn

W siren

iPAEE  vigilance device

WLZEZH 3 5 RS 25 5985 inspection and test of locomotive after completion of construction
—MEREET  general inspection

MRERL  weighing test

RS RS REMERE test for over-all  air-tightness of compressed  air
equipments

oAk R AN %% % R test for sealing of body and external equipment
ZH5IR5  pantograph test

RIS dielectric test

HBTPT RS ARG AT checks for prevention of accidents
ZAERAIRK  test on safety equipments

EHILTEH RGIRIE  checks of battery charging-arrangement
BRAHIREE  test on ventilation and cooling

S HIERE: test on air brake

HiZRiAIT 5206 curve negotiation test

WIZEIRFZHIMIRK  measurements of vibration parameters



HBIFLALIREE:  test on auxiliary machines

HLA IR test on speed regulation

T IR IR R 4R  test on short-circuit protection system of main circuit
TR T 245 test on overload protection system of main circuit
P #Rid H RS test on internal overvoltage

Ghipid IR E6  test on external overvoltage

WLAE Ty 2 [R50 e measurment of power factor

HLESCRME  measurement of efficiency of locomotive

IR E 2 Il ZE measurement of percentage of harmonic current
BN 5 starting and acceleration test

1Z47BH 77056 test for running resistance

HASHI B3 electric braking test

JERFIRRLE  test on filter efficiency

b ERK  test on sanding gear

TS TAESMAE  check on working conditions in the driver's cab
ML SN BAHLE: diesel-mechanical locomotive

TR I 5l N BRI 2 diesel-hydraulic locomotive

oL AL S N IRELZE diesel-electric locomotive

WS40 diesel coach set

LElMl  diesel engine

TRFELEMAL two stroke diesel engine

PUPFFESEMAL  four stroke diesel engine

LI LE ML low speed diesel engine

rh# LSl medium speed diesel engine

EELEAL  high speed diesel engine

WELEMAHL  supercharged diesel engine

JRS imEeHY IS5 ML turbocharged diesel engine

HUARHE 5891 engine-driven supercharged diesel engine

P21 S8 two-stage supercharged diesel engine
HHALEMPL compound-supercharged diesel engine
SHEZE A LEML  opposed-piston type diesel engine

V BIZEHL  V-type diesel engine

H ZL8HL  H-type diesel engine

IKALEMAHL  water-cooled diesel engine

SELEA  cylinder bore diameter

BifE12 crank radius

THFEATHE piston stroke

fTREFIAR L stroke/bore ratio

HEMKSE  length of connecting rod

EAFEE  connecting rod length/crank radius ratio

SELERKHFR maximum stroke volume
SELER /NS minimum stroke volume

RELTAEREFR  stroke volume
MR total displacement



E charge

TAEME¥R  working cycle

HESATRE intake stroke

JE4E4TRE compression stroke

JZRKRAT #E expansion stroke

HESATFE  exhaust stroke

BeAAEAZ; BCAERS  valve timing

¥k FE scavenging period

SR blower scavenging

S5 scavenging pressure

AR E intake temperature

HSET intake pressure

B ESIRE  exhaust temperature at cylinder head outlet
WEENESIRE  exhaust temperature at turbine inlet
WREENESJE S exhaust pressure at turbine inlet
WREIZIKEL  expansion ratio of turbine

HESURE  exhaust temperature

HESTE  exhaust back pressure

BEARIES residual gas

AR EZE  coefficient of residual gas

7 EZH  coefficient of charge

HS &3 coefficient of scavenging
HETSA  excessair factor

KL air/fuel ratio

FHA%E  scavenging efficiency

JE4RUEAE )] compression beginning pressure

JE4R& k)] compression terminal pressure
JE4ath SIRE compression beginning temperature
JE 48 2% I compression terminal temperature
SRR T =R polytropic index of compression
45 compression ratio

HRE4EEL  effective compression ratio
BEBRBEIRE  maximum combustion temperature
FEZ 1K 2% p I expansion terminal temperature
FEAK 2% 55 % expansion terminal pressure

K 2 AR Fa 4 polytropic index of expansion
A law of heat release

A indicator diagram

NI 280 fullness coefficient of indicator diagram
TAELFE  working process

87”3 indicated work

TR/ #EZE  indicared specific fuel consumption
BRI FEZR  effective specific fuel consumption
PRMVE £ fuel consumption



ML FEZ  specific oil consumption
HLIBW#E & oil consumption

S JHAER  air consumption
HIHAEFR  specific air consumption
KKIRFF  firing order

e timing

WAL combustion process
Rk ignition

Zk atomization
LT HPE R injection rate

3

WEHHALEE  law of injection
WHMEFSEF  continuous injection angle

!

T

HEHERT /A advance angle of fule supply

3

WEMPERT A injection advance angle

!

il

W sensible combustion period

JaIRH  after burning period

Mk supercharging

WIEE 7] supercharging pressure

WIEEL  supercharging ratio

JRSIREIEE  exhaust turbocharging

HUBIEIE  engine-driven supercharging
EJEE constant pressure charging

ks pulse charging

WIEHYA  charge inter-cooling

WIEg R discharge temperature of supercharger
Mg 4% surge

B [E]-THIARME time-area value

BEAEWSHAKEE  direct injection combustion chamber
wE = AABEE swirl combustion chamber
BRIUIREEZ  spherical combustion chamber

w BIPREEE toroidal combustion chamber
BRI extruding swirl

AR intake swirl

R carbon deposit

45k caking

SRR SEMML T/EFHZ  engine detonation
MESL knock

JES3§4Y exhaust purification

HESHHEE  exhaust smoke density

FF4EI)% continuous power

BIEThZ  corrected power

fe7/RINE  indicated power

HRIhHR  effective power

MR Th#  mechanical loss power



B AKIIFE  maximum power

LRy P power per cylinder

F+I%  volume power

T FE AR piston area

BN FETHIAR T R piston unit area power
(- DIES reserve power

IFRME% ZE coefficient of reaerve power
SEIFE IR S mean indicated pressure
FHIERES mean effective pressure
FHIMUARSE ] mean mechanical loss pressure
HUBZE%  mechanicial efficiency

TR BAFE  indicated thermal efficiency
HRAAZEZE  useful thermal efficiency
FRFREEE  nominal speed
BALE I EHE  minimum idling stabilized speed
BN  rate of speed fluctuation
F#ESH# %  instantaneous speed change rate
TEFEPIEE mean piston speed

AT thermal load

WM 747  mechanical load

ML ZEL  coefficient of intensification

JiH limit of smoke

LEIMHLIFEE  net weight of diesel engine

¢ cavitation

ML lubricating oil carry-over

S vlow-by

Bl piston scraping

Hod piston seizure

i run away

FRAE R SIRL standard atmospheric condition
IFE5EE ambient temperature

ARSI relative humidity

eI diesel engine characteristic
TR R load characteristic
R

JA¥M  universal characteristic

VAR TE, MM, Bl ffrdEE s speec regulation characteristics
ZEAFE no-load characteristic

B4 running-in

SEMHLAEBNIRES  diesel engine starting test

BT MEREE  cylinder power equalizing test

AL TR EH#IRY  minimum steady speed test

A2 B A minimum no-load speed test

POPHATRLS  heat balance test

't speed characteristic



T IRLS:  over-load test
WIE S ECHLIRES  turbocharger matching test
AER cylinder block

Hi#h%H  crankcase

HFHFE IR 2 crankcase breather
SEIMMLSCHE  engine support

T e A 7 ) explosion-proof door of crankcase
WA &8 oil separator

T FEV FI N piston cooling nozzle
vt cylinder

SHLE  cylinder liner

KE water jacket

1546  scavenging box

B connecting box

I EFE pump supporting box
FH#h&  main bearing

T %  main bearing cap

1EHERl KRS thrust bearing cap

FHE  main bearing shell

IEHERIEL  thrust bearing shell
1EHEPR  thrust ring

T HKIZ2H:  main bearing stud

TR IZEEE  main bearing nut

%l crankshaft

HIAEEY  crank pin

B crank arm

Mif  crank

il P47 crankshafr counter balance
ki flywheel

B R AE S  crankshsft vibration damper
fEMEIE S silicon oil damper

Tk B IR 2% silicon spring damper
B HEEE  pendulum damper
X JIREs  spring damper
HIKVEZE  one-piece piston

H4&  composite piston

TN ZER  piston body

7 ZE3L  piston head

THIEME  piston skirt

THEAE piston bush

JGZEIR  piston ring

SIN gasring

IS oilring

TGRS piston pin



%R connecting rod

%A connecting rod body

ZEFATE  connecting rod bush
EFANEL connecting rod bearing shell
%R connecting rod cap

EFFIZEEE connecting rod bolt

EFFIEEE connecting rod nut

T main connecting rod

BIEF  auxiliary connecting rod

SEL#%  cylinder head

KELHEIERE  cylinder head stud
KELFEIEEE  cylinder head nut

k% precombustion chamber

TR HE  precombustion chamber nozzle
NI indicator valve

KT valve

A1 inletvalve

HESIT  exhaust valve

SRE! 5 valve spring

SIIBE  valve seat

K158 valve guide

RIRRE valve rocker

I valve cross arm

SIT3EMF valve push rod

AIHEMHE valve tappet

PR roller rocker

SITHEENLF  valve rotating mechanism
%84 camshaft

HS1M% inlet cam

HESM%  exhaust cam

WEIHME %S injection pump cam

B IER 5% crankshaft timing gear
A IERT 5% camshaft timing gear
VSIS G5, AR SE SN 4% governor drive gear
W IR IR BN Ui % s WU fEBhUi%E  injection pump drive gear
WEMZEAE SN2 E  injection pump transmission mechanism
ShEH%EE  injection timer

W% injection pump

F: ZE AR plunger matching parts

F:ZE  plunger matching parts

H: 222  plunger sleeve

i EE  delivery valve matching parts
HiiE  delivery valve

Wi EE  delivery valve seat

% I



S

e fuel injector

WEMME 14 injector nozzle matching parts
BEMMEEL IR nozzle needle valve
BOMMEAEIRA  nozzle needle valve body

3

WEIHMETELS  injector filter core

N

!

=R high pressure fuel pipe

HIEZE  governor

WiE RS speed-governing system

WA R R St speed-governing servomechanism
RIFTI RS power regulating system

i REEhEEE  transmission gear of tachometer
SR diesel engine tachometer
EHINE S starting accelerator

#EHIMLA control mechanism

HHHEEIEE  overspeed trip

KAEFEEE  emergency stop mechanism

W N sliding type barring mechanism

[ #EZEHLK  rotary type barring mechanism
WECHEIESS  turbocharger

G E#ESHL  blower

S E inducer

JESHLHAE blower impeller

JRSim%e  exhaust turbine

IR nozzle ring

¥ &4 diffuser

/4% intercooler

WA airinlet pipe

HASFEFE  air inlet pressure stabilizing chamber
HS R exhaust manifold

HESSZ®  exhaust branch pipe

HESH  exhaust box

WEE  bellows

5%  scavenging pump

W I11E3) hydraulic transmission

FAPEINR J14E5))  single-circuit hydraulic transmission
ZEIRI F14%5)  multi-circuit hydraulic transmission
W IIHLAE B) hydromechanical drive

B JIHLAE ) hydromechanical drive with inner ramification
SRR IV AL S gydromechanical drive with outer ramification
TG I INURAE B hydromechanical drive with dierct step
WIMEEN R G hydraulic transmission system

W IMEFNFE  hydraulic transmission gear box
WIS hydrodynamic reverser
FoPEECAHTY main elastic coupling



Hh E] R

intermediate gear box

EEIGEFE  axle gear box

EEIEHIAS; I AE  starting torque converter
BEATHISS, IBHRMES  running torque converter
WHEAR G hydraulic unit

WIBE 2% hydraulic coupler

WAIH5h%%  hydraulic brake

WSS, W12 H 2% hydraulic torque converter

AL ARHEE

HE  pumpimpeller

mEe turbine

S5 guide wheel

TAE%  blade wheel

HINE  input shaft

AL, A torque converter shaft
i output shaft

Helafll  reversing shaft

B oil feed pump

Y changeover governor

W I1%1501®  hydrodynamic brake valve
WATHIE R hydrodynamic brake operating valve
FEEIRHIK  filling limiting valve

FH IR gate valve

IF M4 gate change-over valve

e PRI standstill detector valve
TR temperature regulating valve
#HH  control pump

P54TH  idle running pump

BHIIKEE cooling water pump

B ES  radiator

BHIXJE  cooling fan

TR preheating boiler

PRIMETIEIL  fuel feed pump

PRIMFHIE RS fuel prefilter

PRIMASETE S fuel precision filter

HLZE  lubricating oil pump

LI ZE  starting lubricating oil pump
HEIPLIMZE  auxiliary lubricating oil pump
EEALHZE  high pressure lubricating oil pump
LIS %% lubricating oil filter

HLIHCKHIE RS  lubricating prefilter
EOMLHIEE S centrifugal oil filter

B ESSHLMIETE 2% oil precision filter for turbocharger
HLMAAZ #e8%  lubricating oil heat exchanger

torque ratio



MBS JEES ol bath air filter

BRI S ETE #%  steel sheet mesh type air filter
e T RIETE R cyclone type air filter
JEPRES A 2% friction clutch

BEBEYEEE  clutch operating device
HBUEZ hydrostatic pump

#E S35 hydrostatic motor

%45 safety valve

HMHEMEL  oil cylinder of shutter

B frame

WLZEZ=5] 42 draw beam

RI#E  front window

) side window

FMLEERF  driver's chair

B171%E  power room

A#H1IE cooling room

HL2$%  electric apparatus room

JERHM  sun-shield

WRHAS  fuel tank

HAIZE  fuel level gage

MR fuel dipstick

WAEshA  axle box bearing

HhimAhA&  axle end bearing

Hush Bl axle suspension bush

fEF5%  transmission gear

FEE  driving gear

MBNk%  driven gear

5|4 E  draw gear

RIIFF  draw bar

WIENLZE  coal fired locomotive

JEENLG gas fired locomotive

Bk ZEISHLZE  single expansion steam locomotive
HIKAZEIENZE compound expansion steam locomotive
K5 77 modulus of tractive effort

fe7r325] 77 indecated tractive effort

itrAz5] 71 boiler tractive effort

RELZE5] /7 cylinder tractive effort

& A 425 7 critical tractive effort

8RB/ 1 2% coefficient of indicated pressure
WL cut-off

THAEEWTEL  calculated cut-off
IENERTEME  thermo-characteristic of steam locomotive
RRE evaporation capacity

958 evaporation capacity for engine



& RF  rate of evaporation

HBE¥XZE  rate of evaporation for engine
THHEALRKZE  calculated rate of evaporation for engine
R rate of heat release

REBE mixed coal

AU moulded coal

JKHES  coal water slurry; coal water mixture
TR Y& equivalence of coal
W4T boiler heat balance

AN BREEHIRSE  heat loss due to incomplete combustion
MU 58 S BRBE 528 heat loss due to combustibles in refuse
HEMH#HAHE 2L heat loss due to exhaust gas
HUdJC heat dissipation

Wil Rk Z  total boiler efficiency
Wb Z  net boiler efficiency

BREERCR  combustion efficiency
BREE  drafting efficiency

WLESR locomotive boiler

KF  firebox

A KFETIM  roof sheet

W KFETIAR  crown sheet

Jatk  back sheet

EHY  throat sheet

4k side sheet

i Pl mud ring

JFPR  grate

Al fire hole

JF1] fire door

$tH&  arch brick

PEREEE  arch tube

JPE stay

i RHE brace

KAEW; T8GR firebox tube sheet
YR ashpan

i boiler barrel course

KUAFE  flue [tube]

/NI [smoke]  tube

JHF  smokebox

TSI TRATE I smokebox tube sheet
BXEEE  drafting apparatus

Z R exhaust nozzle

ZRWEIE  exhaust nozzle seat

WHHTS  stack extension

BE apron shell




XA blower

AIEEM  draft plate

K JEM  spark arrester netting
MAFERIT  smokebox front
MAFE/MT smokebox door

F44HEHR  smoke deflector

I#E  superheater tube

I#HAH  superheater header
MIMIZEIE  saturated chamber

T #HFKILE  superheater chamber
FRRE steam pipe

SeFFIHR  pilot valve

B main valve

FE TR quadrant

T dry pipe

TEMAEE air preheater
HKEEE feed water rigging

W b K2 attraction injector
e 20 7K#8  non-attraction injector
YhKTIHEEE  feed water heater
RENA/KHHEEE  mixed feed water heater
HIRGS;  JEAE combining chamber
¥ 7K%  cold water pump

#UKFE  hot water pump

1E[9 /&  boiler check valve

YebiiE  washout plug

Hithic 4% E boiler safety device
/K#E  watergage

KH: water column

¥a3E  fuseble plug

IR turret

R whistle

7RELE  cylinder bushing

RKELRTSS  front cylinder head
RELE back cylinder head

R EH%  cylinder saddle

%% steam chest bushing

K packing

YRELHEZK K cylinder drain valve
TSFENF; 2 DU piston rod

+3% crosshead

+73k A4 crosshead key

+7 k%Y crosshead pin
ZIGHIEM  multiple bearing type guide



PEFF mainrod

RN EFT steam locomotive side rod
Ji 4 knuckle pin

W3 E  valve gear

EIRIRAE E  walschaerts valve gear
TR piston valve

[5 52 V5@ rigid piston valve
0 FF  eccentric rod

& combination lever
71Nl power reverse gear
BZ)FH reverse lever

[ BhHiAF  reverse pull rod
G plate frame

HexlZE4E barframe

FZZH main frame

JEHEHE ) rear frame

HAFER  pedestal brace
AIZEaPEk  front bumper
Ja2EELk  rear bumper
FANEFENR waist sheet

we expansion shoe

J5 BERK R rear expansion sheet
shih#  driving box

FhEmAEF2:  driving box shoe
AL driving box wedge
Hahi B e3EE  automatic conpensator
ERTIL 0] main driving wheel set
ESiiiEvLs main crank pin

-0 MiP3 eccentric crank
MEERT  driven wheel set

S A4 leading truck

SHENE  leading truck wheel set
PEFL  swing bolster

PE¥Z swing rocker

MECHEEZE  trailing truck

MEEHE  trailing wheel set
HIF3E  centering device

KB HEEINZE  booster

FEKZE  tender

/KAE  water tank

BOKZEFEHEE  tender truck
KAEI  tank valve

HiEAz5) 35 E  intermediate draw gear
a2 3 E  intermediate buffer



THEEHL  stoker

HEBENL  coal pusher

JEVHAL  mechanical lubricator

R HAL  turbo-generator

REPEY 2 E  pneumatic grate shaking rigging

W& RIIF  boiler evaporative heating surface

B dyrast B AR boiler super geating surface

WY EENTFY  boiler heat dissipating surface

JPPRMH AL grate area

BirKAL boiler water level

@472 valve travel

S lead

HER AR ateam lap

HEA 4T exhaust lap

W% valve setting

WA valve ellipse

AT VIN running at dropping water level

H/KZ#&4T4  running without water in gage

RKSLE priming

7K e water hammer

Uik backward haulage

B TARAS M HL /18 5|4 single-phase induatrial frequency AC electric traction system
B /182 5]#]  DC electric traction system

ML A 5| ik R G0 power supply system of electric traction

Z25| )  traction electric network

PRAEBAAT B specific apparent energy consumption

FIZEH5 IS 4T 4> train running time on load

Bt 730 direct feeding system

R Bt A 5 direct feeding system with return wire
WA s 2t H 520 booster tansformer feeding system

H RS 28 it 77 autotransformer feeding system

AL single circuit power supply

XAl AL EL double circuit power supply

Sy HEZE branch connection

Mr 4 2k bridge connection

A2 5|45 E#%  traction transformer

SHESREELAES|I AR traction transformer of threephase three winding connection
BARH VIV B AR 5 AR 8% traction transformer of singlephase V/V connection
Bk AR 5| AE R %% traction transformer of singlephase connection
ke A5 A 8% traction transformer of Scott connection
AT B 27 ek A2 51 A8 8% traction transformer of Wood Bridge connection
M A LA AR ESS  traction transformer of cross connection with threephase
HiAftE  one way feeding

XGAHBEH two way feeding



HRIXHtH  over-zone feeding

it 7. centralized power supply system

ek 7 diversified power supply system

#E M7 movable reservation system

[#] 52 2% F 7 20 fixed reaservation system

R R AMERE compensator with series capacitance
B AR E  compensator with parallel capacitance
H#EBMT autoregulation on load

MRS B (K HHIEL reactance ratio of compensator

JEUR AL E filter

HLE H s Mz autoregulation voltage compensator
i J5 AR A L laging phase feeding section

5 HUAR fE H R leading phase feeding section

SPHH%EE neutral section

B3 E  section point

fEHZE  feeder

HEAR RS L2 AT-feeder

MK JJIE  current-carrying catenary

Z5| [ traction return current circuits

M4k return wire

SAHEIRZE  split return wire

{1312 protective wire

PRI FHIE R crossbond of protective wire

W 4k boosting cable

B HIR average current of train

FIZEH S5 HR average current of charging train
HEHE - BT average current of feeding section
BB A R HIR  effective current of feeding section

HEEE LB IR disturbing calculation current of feeding section
Bt B R HLIARL short-circuit current of feeding section

At H B I s B K HLAL  instantaneous maximum current of feeding section
At H B B KT B maximum load current of feeding section
Z=5| A5 LT AR AR HLJE  nominal voltage of traction substation
Pefph X ¢ = HL S maximum voltage of overhead contact line
BAb X ARFRELE  nominal voltage of overhead contact line
Al B AKHLE minimum voltage of overhead contact line
HHCIRAS 1A i minimum voltage of overhead contact line at
condition

Z=5| N FHPT  impedance of traction electric network
B35 E  sectioning

Z5|[AiHL  traction return current rail

WL LA, rail potential to ground

BHERESE  rail joint bond

KAE ] B spark gap

accident



BRI B
7G| AT
AL G| AL LT
Mo Bha: 5] 28 kA%
Mo ali 7 51 A2 HL
Hefb
i BB
L ] LB

overhead

earth protection discharger
DC traction substation
AC traction substation
movable traction transformer
movable traction substation
contact line equipment

tramway type suspension equipment
stitched tramway type suspension equipment

HEE 2+ polygonal catenary

ST B
EAMERE Y B
FAMERE Y Btk
MBI 24
& J1%  catenary
A& 1%
MR NR
TENL R
FLfimze
B 54k
InEELk  line feede
R 2R ity ] 2
2 i 28 2% ity 5[] 2
RN R T
LA He Sk 2k
VI P

FEN

head

contact w

suspensio

stitched catenary equipment

auto-tensioned catenary equipment
semi-auto-tensioned catenary equipment

compound catenary equipment

auxiliary catenary

span wire

registration wire

ire

additive wire

r
S
S
catenary splice
contact wire splice
headspan wire clamp
nring

termination fitting for catenary
termination fitting for contact wire

FLi%EH:  electrical connector
HEREZE K electrically connecting clamp

Pefph 2R IEREZE K electrically connecting clamp for contact wire
B 2 25 Hizk  overhead earth wire
Pzl de  earth clamp

i cantilever

e i hinged cantilever

f S JECE cantilever base
FAFE®]  upper cantilever
BiAFJEHE  bracket base

PTIHR  regulating plate

BERIN sleeve with clevis and ring
ZADS TS hook-type saddle
FrIas% 7 socket-type saddle
ENEEE registration device
ENIE  registration arm

ENLZE  steady arm

BOEN 2% pull-off arm



SENLIR  steady ring

ENILEIE  steady ear

EENL  pull-off mode

S ERL push-off mode

Y FrgE  supporter

hi{A  stagger

5% hanger

Mizzksk  hanger ear

M dropper

275 overhead crossing

ffif#EE  portal structure

B headspan suspension

rhE]F:  single suspension mast
B transition mast

A insulatid transition mast
22453 uninsulated transition mast
HHCME center mast

Hi%E  anchor mast

B F turnout mast

EATFE  registration mast

B2 section insulator

Iy FLEZ 2% neutral section insulator
PRl RIS B fault locator for overhead contact line equipment
EMIFE suspension pulley
HMEIEFE  tension pulley
EVEREEE  fixed pulley

BAZE balance weight

BAREAMESE  balance weight tensioner
FFEIMESE  spring tensioner

B tension length

HROCVE 25 mid-point anchor
4525 mid-point anchor clamp
Piai%E®  anticreeping device
HilE%EE  anchor fitting

HiBERTT overlap

BT insulated overlap
A4 EL ST uninsulated over-lap
W F45  same-side anchor

S F4%  different-side anchor
FRFLT]  warning portal

Sk B4 wire installation curve

N2

EEE  equivalent span length
ik JJ# & tension increment
AZABR insulation gap



SAEMIEFR S mast gauge

A1 cold-running

g hot-running

i hard spot

52K E /%N aerodynamic effects of pantograph
22k contact loss

BI85 contact loss rate

A JIRME  catenary sag

e 25t Y contact wire sag

B2 TN M contact wire pre-sag

Pefh 2 B KK mFSME maximum horizontal displacement of contact wire
BEHLE:  section for power supply

B4 T X fore work district for power supply

Ak T.[X  maintenance gang for catenary

WA TIX work district for telemechanical system
NEWHKAIEZ  road-railway repairing vehicle
BEfEPIIRZAE  measuring car for overhead contact line equipment
P fd X G 4 repairing car for overhead contact line equipment
AR ZE  srbstation testing car

M FIEPEE insulator cleaning car

H5FAZ insulated ladder trolley

yERisa- Al dangerous influence

Wi, magnetic induction

HLM,  electric induction

MR, B TIHMERES  influence of ground current
WA influencing current

Err RN YR electrostatic induced current
JRMEE L KU leakage current

YL Bh A lingitudunal electro-motive force

X Hb R voltage to ground

HRA: WA ZE mutualinductance coefficient
HJEFHHT  mutual inductive impedance

MAEKHE S HL%  apparent earth conductivity

KHHL L earth resistivity

Bt AL shielding factor

BBl 2% combination shielding factor

WG 2% shielding factor of track

Mk BE il R 20 shielding factor of bredge and tunnel

FL 205 B il A 20 shielding factor of cable

IR FMAAREL  shielding factor of aerial earth wire
N terminal effect

P KE approach length

el i) separation distance

FATHEE parallelism approach



#HEE  oblique exposure

BHEILBKE  oblique exposure length

FHET B4 %0IE S equivalent distance of the oblique exposure
LMWL crossing

46 T30 electrification interference

T disturbing influence

SRR equivalent disturbing current
BURZRE  sinsitivity coefficient

AR [E#%  neutralizing transformer
ZJEIERAZ LSS phantom resonant transformer
FimcAE 528  reduction transformer

A A £ Pl noise suppression coil

FeHiMH| 2% noise suppressor

B #5  protection filter

HIEKEREE  active degrade voltage apparatus
FHFEIM% anode

Bj¥'  protection

BN, half section effect

TCLE S radio noise

i T4t broadband interference

AT narrowband interference

THIE  interference source

PiHE  immunitry to interference

B9 protection ratio

THRIMEAL  interference meter

BEwiA  shield

Btillz  shielding

FEHLIGR /NS cross electromagnetic wave small room
HLEBE RS % electromagnetic sheilding darkroom
A electromagnetic environment

A spectrum character

T AL SRR P cross propagation characteristic
f5FE3EN double attenuation

55 A ik frequency doubling attenuation

T 5 RS 37 58 background noise field strength
BiPrlE]#E  protection distance

R & 2% electric coupling coefficient

TR B REARSEAHL open simple cycle gas turbine
R EIRIEHRRSEAL  open regenerative cycle gas turbine
FREIIR S FEHL single-shaft gas turbine
SEIRRENL split-shaft gas turbine

AR TS #HL variable-geometry gas turbine
S axial thrust

L barring



#4E thermal blockage

WS KRS gas generator

[A|# 2% regenerator

WP 24 alarm and protection system
A DS E axial displacement limiting device
HESJE  intake duct

HESJE  exhaust duct

iR Ee  axial flow turbine

B 1im%Ee power turbine

JESIR%  compressor turbine

R AJESHL  axial flow compressor
HEAGH exhaust velocity [for a turbine]
EE  degree of reaction

JZK L expansion ratio

HRE flow passage

1y it blade profile

A stagger angle

HEIf blade inlet angle

H IO/ blade outlet angle

HARYEEHT /I camber

HE =  velocity triangle
TR secondary flow loss
i stationary blade loss
FhH42k moving blade loss
£iEIRZ leaving velocity loss
KIGE  flame tube

HET thermal fatigue

#JEH hot corrosion

A variable stator blade
WETHZE  turbine power
JESHLFET)  power input to compressor
R stall

BIBREEE  can-type combustor

NERY TNy straight-flow combustion
WRREE  counter-flow combustion
ERAEE  swirl-flow combustion
ERBABE  cyclone-combustion

—RAS primary air
TIRAA secondary air

#RIEIX combustion zone

[A9i X recirculating zone
BIRIX  dilution zone
g S & theoretical air

A #4EF  regenerator effectiveness



ESAE  swirler
PR 4: B3 2%  total pressure loss for gas side
WREERLE 1 combustion stability

BSEIF RS superconducting suspension system
HLE 5l ARS8 electromagnetic attraction system
WEE )T 5 maglev vehicle
KET longstator
FHET  short stator
HEHE R S8 propulsion system
SmAS  guidance system
BIF RS suspension system
R[S EERGEL  controlled electromagnet
B4 suspension module
SNtk reaction plate

H &M 2%  adaptive control
HEF 71 repulsion force
BF 71 lift force
77 [maglev] lateral force
LWL RS multimagnet system
e AL KES  noncontacting prosimity sensor
#HS1k  superconductor
L reaction rail
B EHLEN BEIHL single sided linear induction motor
XA ELRIEN HAIHL  double sided linear induction motor
W03 [ 45 acceleration feedback
25N 5 absolute acceleration feedback
HRANEE 1T inductive accelerometer

A IN#EEF il capacitive accelerometer
fal IR B INIEE 11 servo accelerometer
EEBAMIEFTT  piezoelectric accelerometer
A#F air-cushion
SMRLEZEE  air gap flux density
Bk ball suspension

EiEZS kil closed-loop control
LB E  coil height
BVEF A H combined lift and guidance
EiidhZk  demagnetisation curve
sh&HE4A  dynamic coupling
BIR 245712 dyanmics of suspension system
FI/RF Hall plate
BREiW /] ferromagnetic attraction force
3K F /1 superconducting repulsion force
A7) guidance force

HL- J745:  current-force characteristic



SBR- 18 distance-force characteristic

S 52 KRG EAER  guideway suspension interaction
% [ 0 ELZRJBGS FEBNML  transverse flux linear induction motor
%t magnet wheel

FHITAESB mean operating air gap

= Saa 1 Bl Etiil]| separate control lift/guidance
TAEHES RS AT B staggered magnet configuration
XU B 45H#)  two coil configuration

% two-axle car

VU4h%  four-axle car

LM% multi-axle car

4% bogie car

TR/ [ longitudinal direction of car

ZE AP ) lateral direction of car

—{ii¥i "B" end of car

s "A" end of car

—A{ifl  left side of car

ZAfUl right side of car

T empty car

H%  loaded car

ZEHbRIC lettering and marking of car

M type of car

R model of car

Lo number of car
Al seating capacity

AR, PRI T length over pulling faces of couplers
FEARAK length of tank

EARNK length inside car body

eI A K B maximum widty of car

L NS widty over sides of car body

JECBR B i widty over side sills

LR UNGE widty inside car body

LS NS maximum height of car

A height of car

RN & height inside car body

ZEARP R ARy height inside car body from floor to roof center
e B length between truck centers

K EREE  ratio of car body length to length between truck centers
55 7 [H) i side bearing clearance

WEINES width of door opening

Mt AR floor area

HZAER total volume

HRHEF  effective volume

FEZEZREE tank volume table



BT H free height of center plate wearing surface from rail top
B m) Bt fh 2k truck frame diagonal

BEE  wheelbase

[i] 72 b e rigd wheelbase

A4 HhEE  wheelbase of car

Ba 2R 4 HhiEE wheelbase of combination truck
BXFAMIEE - distance between backs of wheel flanges
Hh#id 0 FE  distance between journal centers
SFiA%4 even mass train

FasEiztT L, steady running condition

BATIPE T transitional running condition
ELZ5 7] specific volume

ELIEFR  specific floor area

K& #  side bearing loading

HEATHE  running gear

B[R SE  single-axle truck

T RS two-axle truck

—HhE I8 three-axle truck

ZHFE S multi-axle truck

= KM EZE three-piece truck

— AR L ISR rigid frame truck

TN EREEFE  truck with no swing bolster
SHE A% 1 22 pedestal truck

TR RS bolsterless truck

T FHERFEFZE  non-pedestal truck

MM S curved-beam truck

H S mERZE  self-steering radial truck

B R 2RSS forced-steering radial truck
HAERFEML combination truck

SRS B2 side bearing truck

WHSZEFE S8 inside-frame truck

R BERISE  truck frame

FIZLMZE truck side sill

4R SE truck end sill

FIZERESE  truck transom

FIZEZ  truck longitudinal sill

FBREHENEE  truck auxiliary transom

B4 truck side frame

42 F5%#F  side frame top chord

28R 5%4F  side frame bottom chord

48 F4&15%F%F  side frame top oblique chord
M2 N &l5%ZFF  side frame bottom oblique chord
4L K & side frame spring seat
MZ 30k side frame column



WA SHE  side frame pedestal

MY axle box guide

A S [side frame] pedestal bearing boss
R LPERL  truck bolster

P 1Y elastic bolster guide

i wheel

.0 wheel center

ZERFIIL  retaining ring [of tire]
BENESE  cast steel wheel
—IREEFESE one-wear wheel
ZIREEFEZLER multiple wear wheel
AR chilled castiron wheel
WML elastic wheel

FH axle

B journal

s 8 journal back fillet

17 A AR el dust guard seat

¥JE  wheel seat

W&  axle body

it geE axle center

¥%  wheelflsnge

Lzog wheel rim

##  wheelhub

BAL  wheel hub bore

5T wheel tread

TR AR deep dish wheel plate
PR corragated wheel plate
BEHEH  straight wheel plate

MEPHILTIZE plain bearing

AT HTEshEF  journal box lid
MAHATE: F TR journal box front cover
WA T3S journal box rear cover
AR journal box body

B L plain journal bearing

HEE  journal bearing wedge

SR FL Y plastic wearing end for plain bearing
B3k dust guard

JE4H  back shield

M lubricating roll

AR wooden strut

FHER 737K tapered roller bearing
(R S cylindrical roller bearing
BRI ¥ Hli 7k spherical roller bearing
Wb AR i 5 roller bearing end cap



HEX%EE  labyrinth seal

kB2 $t piston ring type seal

FEfE  seal ring

A HE  adapter

MSEAFMEEEE  oil guide clinder type journal box positioning device
FEEEAMAEENEEE  dry friction type journal box positioning device
ek SAE A AE EA2E B rubber elastic guide post type journal box positioning device
FiFF e EAI2E B tie-rod type journal box positioning device
HEAE EAI2EE  rocker type journal box positioning device
Pt sE A2 B tie-plate type journal box positioning device
BRIZH0AR B A 25 ball type journal box positioning device
AP SCFE journal box spring guide post

JEE 1 IR 7% snubber

WEEANERE  constant friction type snubbing device

A EEEE A RESEE  variable friction type snubbing device
R wedge

BEFERR  friction plate

BEFEN  wearing plate

IS EFEREE  spring suspension

WA journal box spring

ML bolster spring

B EE laminated spring

A [32] 5 elliptic spring

HIFF#3%  torsion bar spring

JERZS 3 diaphragm type air apring

FTATSAIE  bellows type air apring

MR rubber spring

M BHE  rubber-metal pad

B rubber pad

— R single stage suspension

W &EH:  two stage suspension

¥{—% B+ primary suspension

¥ AEH  secondary suspension

HEhE B E automatic leveling device

I leveling valve

557  side bearing

#MESEAK  elastic side bearing

I ZR LA A truck brake rigging

[ EATFF  truck dead lever

FEENAL AT truck live lever

HZHAF  lever connection

ALAF EHiFF  lever connecting rod

HZ%  brake beam

HEEHFT  brake beam pull rod



HIZR N HiAT  brake beam bottom rod

W FL¥E  brake head

I BL brake shoe

BEMTL  castirom brake shoe

rH g i BL medium phosphor cast iron brake shoe
e T 1 L high phosphor cast iron brake shoe
1R BE A A T L high friction composite brake shoe
H FLE  brake shoe back

R BE G il ] L low friction composite brake shoe
W PLd%E  brake shoe key

HZh%E  brake disc

HIZNRFE  brake beam compression channel
HIZR S IAT brake beam tension rod

HIEF K brake beam strut

PR Tl swing hanger cross beam

LG spring plank carrier

FFENR  spring plank

0% truck center plate

B0 %8s locking center pin

Fi[a AT lateral connecting rod

i equalizer

PEFEIL KT worn profile tread

PEIEIFE S tread taping point

PXTHIHERE  tread conicity

JEHNE  tread rolling circle

R H 4 wheel diameter

BHEEE  tire thickness

BHITEE rim width

BE%EE  flange height

YRR flange thickness

HREE hub thickness

BEER  hubdiameter

BBKE hub length

BIALERR  hub bore diameter

S T H) i axle box play

PEMLRS AT bogie bolster play

H#f  load on axle journals

fVFih# T allowable load on journals of same axle
B E At load on center plate

&% 7 load on side bearing

BIXIFREST  diagonally symmetrical loading force
AT spring flexibility

NI spring stiffness

FREEFH BT static spring deflection



SFEENFEE  dynamic spring deflection

B RMEREL ratio of spring deflections of primary &secondary suspension
WIEMEZRE  coefficient of spring deflection reservation
SRFESH MNIEE  truck rigidity against distorsion

X EESE R % relative friction conefficient

FHJE R 2L damping coefficient

IGAFHJE  critical damping

RIS damping index

5 A PHJEME  critical damping value

X JE Z%0  damping factor

PETHIEEFE  tread wear

BEEHEFE  vertical flange

PXTHIR T shelled tread

W burntrim

R spread rim

R AE  wheel out of round

AL thermal crack

BHEME bursthub

BENE)  wheel loose on axle

WNARIAIZLL radial crack in plate

AR 4 circumferential crack in plate
M bent axle

HIZh KRG  brake system

HlZhAL  brake

FHlzhHl  hand brake

HEHIBhEEE air brake equipment

HEHEEE vacuum brake equipment
FRETW NSRS air and vacuum dual brake equipment
HEHIZEE  electropeumatic brake equipment
Hzh 54|53 B automatic air brake equipment
BEESSHSEE  straight air brake equipment
FErbH| S E  foundation brake rigging

HZEH  brake piping

HZEE  brake pipe

Sy brake branch pipe

Uid%%  pipe nipple

B4 train pipe

BELEHIENE  direct air brake pipe

BN EE 2% [brake]  hose coupling

B E  hose

P angle cock

Ui E ] FH TR A R R R FoNEZET T end cock
BRGHT A ] ball type angle cock

HZ)2% =i  branch pipe tee



AN EWZET]  combined dirt collector and cut-out cock
2% dirt collector

HWIZEIT  cut-out cock

BERAEFHIE]  empty and load changeover cock
E2H5hE  emergency brake valve

SyCIE  distributing valve

YEFI#E  service portion

B AE emergency portion

ARG release portion

i@ A accelerated application valve portion
HH[ElfA  pipe bracket

W slide valve

(#1204 %E  spool

Btk diaphragm

TR poppet valve

BERERZNEEE  empty/load brake equipment
KR load sensor valve

AT FIE  load proportional valve

)18 AT equalizing reservoir

FRIENE limiting valve

=@M triple valve

HIZNEL  brake cylinder

B XEL  auxiliary reservoir

B i AU supplementary reservoir
FEEAE pressure reducing reservoir
MEREL  two-compartment reservoir

L2 REL emergency reservoir

FEJEREL  constant pressure reservoir

& 7 JREL pressure reservoir

ZZfRIE  release valve

A vent valve

JEH 4K reduction relay valve

{RHFFI®  retaining valve

Biig 28  anti-skid device

XIS FI4%  tread cleaner

JEE ¥ 1| 5 friction braking

K& HIZ)  adhesion braking

AEEEH5)  non-adhesion braking
a8 5h 444 truck-mounted brake assembly
EBEHIHIB)  off tread braking

HITHIZ  brake unit

BASIEHIZ)  wheel-mounted disc brake
A IEHIZ) axle-mounted disc brake
B[ EXIEIHIS)  single shoe brake



XM T HI B clasp brake

ZJESINLF  two-pressure equalizing system
=JEJIHIK)  three-pressure equalizing system
=R ITRENI composite two and three-pressure equalizing system
I BL s 7 brake shoe pressure

#1571 braking force

#ZZF  braking ratio

il Bl 5 % leverage ratio

HlZhRHE  brake efficiency

HBIAT A5 B3 % brake rigging efficiency
5% net braking ratio

HI S FLIGFEATRE  piston travel

il Bl [A] braking time

7= ) [H] idling braking time

HIZNEEES  stopping distance

SEHIENPERS  actual stopping distance
TR idling stopping distance
HIEWE  initial speed at brake application
SEHJUIEE  average retardation rate
HShREE  sensitivity

HIENFEME  insensitivity

HIEh 2z e service stability

HIEh R exhaustibility

FIZIA M inexhaustibility
HIZIELRTALATE  cylinder lever

i SO EL fE AL A auxiliary lever

R AT cylinder lever connecting rod
LA toprod

] FLIE] B [ #h i 588 automatic slack adjuster
YIhift  equalizing pull rod

WHEAIAT  equalizing lever

FHIZhH$5  hand brake bell crank
FHI5h4ES  hand brake sheave wheel
(Xl parking braking

B3R direct admission valve

R el rolling ring

HZH vacuum chamber

Ay W A distrbuting valve test rack
RIS single car testing device

I ZEH ARG 2 train brake tester
FIZERFNJEZ 5% train rear end air pressure feedback]
Kk carbody

MEEAIZEAK  streamlined car body

#RZER  pendulum type car body



24K tilting type car body

e 2 car body tilting device

45K steel structure

LN body framing

i G2 AW 25 44 plate girder type steel structure
MrEEaRAN4E M) truss type steel structrue
VEEEMIAZEH)  thin-shelled tubular structure
Fiff structural member

M2 member
JECHR underframe

AL underframe with center sill
TS underframe without center sill

Wi apron
3 centersill
MZE side sill
g endsill

M body bolster

KHKEZ  cross bearer

/INEEZE crosstie

B floor stringer

ZEM  buffer beam

¥, #H%  diagonal brace
R AR flat floor

WL corrugated floor

AET AR nailable floor

%% body center plate

I spherical center plate
DFEEE  center filler

557K  body side bearing
—AKMARJ#E  rear draft dheck casting
4  stake pocket

482 ropelug

FEM running board

B ladder

#2574 hauling hook

5|4 draft sill

R fish-belly sill

JIHEZE  lowered draft sill

HIEZ  schnabel

T % jacking pad

5% side wall

MFEZESE side post connecting rail
il A #h5E  inside reinforcement of side post
5iFE end post



MIAEES: side post

fifE  corner post

IJFE  door post

Ahiits  outside end wall
Witk  inside end wall
KIE  waist rail

/NEAH? - window lintel

BT rail

MBS ; A side sheathing
LB camber

~H#E  drooping

%45 sidewise bending
WM cover plate
itk end sheathing
RSB cornice sheathing
THEHR  wainscot sheathing
B [AJ#  pier sheathing

RS AR flute or rib on sheathing
PN gangway foot plate
T roof

ST roof sheet

Wit RAERR  ceiling
EMEZ  carline

ZETRHP S purline
ETRMZE  roof cant rail
TR roof end rail
ETIRER:  roof cross beam
ks MHEED  hatch
7105 removable hatch cover
T #ME  hatch cover seat
& eaves

Bt platform trap door
JW}  hopper

fEMR tank

FEVREHE tank saddle
A tank head

54, tank dome

AAfL# manhole cover

WEE  manhole ladder
¥  tankanchor

FWHE  liquid trap

S airinlet valve

e 5 unloading pipe cannection
A E vent



+ir; ##77  tank band

IR #E  steam jacket

HOHE IR central oil outlet valve
MHEH I side oil outlet valve
PRiE#EL  quick coupling

%511 enddoor

AT Prl] gangway door

[% %=1 ] vestibule entrance door
(%1011 partition door
[ZZ1#E1T  swing door
[%Z)#21]  spring butt rocking door
Hil7: W17 sliding door

EFFIT upward swing door

P17 downward swing door

J& I bottom door

il ]  side door

EMIFR  low side

¥&uiAR  low end

FENIT  plug door

ZENITS%  door guide wheel

I T1g%:  door guide roller

EFHE  uplifting window

%  dropping window

KE  skylight

BfHHE  observation window
HME  louver

%W window curtain

%HE  window sash

W window sash lock

TR TIMES)EEE pneumatic/manual hopper door operating device
TR E pneumatic control device

A7l changeover valve

{EFI®  application valve

Y55 H% " pressure regulating valve
BEDEIR  ballast flow control valve
XA KEL two way cylinder
fEZN%H  transmission shaft

JEREE pinch device

MRALFF  toggle linkage

FiFF toggle arm

RX  poking fork

HKF&EF floor rack

AK&ER wood structure

LS ALTME S coupler and draft gear



EEEH  tight-lock coupler

¥ X EH  ratary dump coupler
FAEFZE%)  top operation coupler

e %) bottom operation coupler
TR R coupler contour

& coupler body

By B coupler shank

R coupler tail

AR coupler neck

B8 coupler horn

By i AN coupler guard arm

¥JSLIET  coupler front face

#H. coupler pivot lug

EBigkE top operation anticreep ledge
THigk G rotary operation anticreep ledge
AN coupler knuckle

AL coupler lock

844 coupler lock lift

55 knuckle pivot pin

B draft key

FEAME  coupler yoke

MM #:  rubber draft gear

MIREEE LSS rubber friction draft gear
PR A LR P spring friction draft gear
WERZ M hydraulic draft gear
W1 A hydropneumatic draft gear
B4 side buffer

R pf S central draft gear

BEF4H)  screw coupling

TEBRZESIFF slackless drawbar
ZESZE 2% end-of-car cushioning device
RIS R draft gear housing

JEH  pressing block

LR center wedge

Stk movable plate

ifH%EE  shortening device

3 E  uncoupling device

= 1EH three states of coupler operation
WL E  locked position of coupler
FFBILE  lockset position of coupler
2FFAIE  full open position of coupler
FHERREE coupler centering device
. centering block

L centering block hanger



IR coupler carrier

MAR follower

ERERZE  coupling line

KA%  vestibule diaphram

X4 vestibule diaphram face plate
XFLZE R vestibule diaphram buffer plate
ZZMFE buffer rod

ZPPEs 2R draft gear capacity

ZIPERATRE  draft gear travel

RIS TR Ty draft gear initial compression
EpPEsHI /) draft gear reaction force at rating travel
PR RE ECE  rate of energy absorbed by draft gear
ZEPPER [ draft gear recoil

ZEHEBR coupler slack

YIZEY R B 7 longitudinal dynamic force of train
ZEAgphds carimpact

ZEENEHSE  car collision

EERALS  drop test

KHEEEE  heating system

FVRIEREE  steam heating equipment
BHIEAKIESE  direct pressure steam heating equipment
TIEEKIE;  HIIBR/KIE tee trap
BLERBEVHEENR  car presssure regulater
KAEARIERE  atmospheric pressure steam heating equipment
TEHRIE]] cut-out cock

KAEABES AN  vapor regulater

K RIEREE  hot water heating equipment
K electric water pump

FEIKE hand water pump

PRAEE 7K B dp coal-burning heater

PR IHEL 7K B oil burning heater

KA water level gage

B radiator

=% control box

F%IEHLFH  step down resistance

mok#s spark lighter

ZAL#  atomizing wheel

ZAUM  atomizing cup

Kty fan

KIRFEHI 2% water temperature regulater
HHPCRIEREE  electric heating equipment
HXRIEREE  hotair heating equipment
HARBEXEEE  natrual ventilation equipment
HUMGE XS E  mechanical ventilation equipment



BN 45 ventilator

HEAXE  exhaust fan
WU train pipe end valve
RS EH  heater train pipe

=t heater branch pipe
BESHKE  heater hose

B X 4K IEH% 2% heater hose coupler

TR E air conditioning equipment

TR HEBEHIZEE automatic air cintrol device
EERHBIAIESEHL  reciprocating type refrigeration compressor
BEFFHIA IESEHL  screw type refrigeration compressor
#IE heat pump

A condenser

7K % evaporator

A liquid receiver

THIEZHK I thermostatic expansion valve

THEES  dryer

e filter

M EE:  oil extractor

HEXJE  airinlet duct

IXXJE  air delivery duct

[6]XJE  air return duct

HEXIE  air exhausting duct

. air port

HEASEE  air precooler

PERFYH circulating baffle plate

iR fHIREHEE  room thermostat

###1%  control cabin

FIAIEREE  refrigeration and heating equipment
EEA L jthrough shut-off valve

W N JE 7RI suction pressure regulating valve
AlkgeXJE  condenser air concentrator

HMA#IER  angle shut-off valve

SHAEB coefficient of thermal conductivity

KEEME air-tightness

BIKZRSG  water supply system

% FoKEEE water supply equipment with roof tank
% FJK# roof water tank

K#: drip pan

LR KEE water supply equipment with lower tank
ZERJKHE lower water tank

K XEL water supply air reservoir

JE/KH  hot water tank

FEKAFT  extension rod



[45 7K1V E I [pressure]  reducing valve

75 7K B
HEIKH

IKFEIR 7K
FIEZE]
AN

HuARHE K2

Y
HARS
MHIRE
FhE R
P 4R
e FEL
Hie FELAE
AT
4T
AT

JE KT
kT
RAT
el kT
LBRAT
BT
AL
XUE R
PUEEAT
AR EERT
XU BEAT
ERE
VU 4%
I 2 7
LN
LAV
IR %%
AL
AR
g
MRS
IR HLZL
e
R
LT
HHL
RS

&  water supply governer valve
filling pipe end
i’ water tank test cock
five-way cock
bend stop valve
BE floor draining device
drinking water boiler
electric system
illumination equipment
%5 public address coupling
ZEREAE  control cable coupling
switch board
electric power distribution cabinet
ceiling lamp
side lamp
tail lamp
car class indicatin lamp
corner lamp
berth lamp
reading lamp
whole night lamp
evening lamp
fT  single tube fluorescent lamp
YT double tube fluorescent lamp
pillow shaped wall lamp
single cylindrical shade wall lamp
double cylindrical shade wall lamp
public address system
Ml four-function public address equipment
call button
electric heater
tubular electric heating element
electric moistening device
TR HEAM inductor type alternator
#5 individual inverter
AR centralized inverter
£% illumination voltage stabilizer
i  electric wire conduit underneath the car
connection box
£ junction box
connection terminal
electric fan
ffiJHE car power recepatcle



7eHHEk  charging plug

o AL axle generator
TR LS4 axle generator control box
BLZH]  single wire system

MkH]  two wire system
A Em AL HL  AC-DC power supply for car
i % semi-cushioned seat coach
FiEN4E  open type sleeping car
B dining car

WHIRZ%  buffet car

HIRH % clubcar

JE 554 kitchen car

HIT?%  asloon car

BF2E%  observation car

T8  dormitory car

K HLZE  generator car

#HHEX  education car

REE  testcar

#7154 dynamometer car
4if8%  maintenance car

E=J7Z%  hospital car

BEIEHEEC A tunnel photographing car
R car with axle generator
T4 car without axle generator
%% dining room

it range

JE 54 kitchen

E = cooking room

HEELE]  post office compartment
43#5% mail sorting room

= storage room

T.H% tool room

K HLZE  power plant compartment
H|Z=51%  attendant’ sroom
&% % public address room

A tea table

[ 5 BEFF  fixed seat

5 ) E R rotating seat

A 4)ERT reclining seat

S MR folding seat
EEERE self-folding seat
BEP  sink

PeF4 wash bowl

NER/KI  nuder level faucet



J 2K compression faucet
M{E R foush valve
VeI #%  wash basin
Wit Z:  comb rack
M corridor
@it & vestibule
[B]EE  partition
BHHZE  general-purpose freight car
LHEE special-purpose freight car
TEEEMIZE sliding side box car
P& flatcar
T2 tank car
FEHELE  high pressure tank car
MAREYIZ  powdered goods car
% coalcar
RS rotary dumping coal car
H#%  dumping car
W4 gravel car
W A% orecar
34 hopper car
N4 covered hopper car
BKYE4  bulk cement car
FEHWMIZ  insulated box car
R4 heater car
PR 4 refrigerator and heater car
ZETRYKFEAJEZE  ice-bunker refrigerator car
VR UE A L2 overhead bring tank refrigerator car
VRS 2 freezing-plate refrigerator car
MU I SR LA 84 mechanical refrigerator car
WA ZE4L  mechanical refrigerator car group
BX % ventilated box car
K&Z  stock car
FKEL  poultry car
A live fish car
H¥Z4  sugar cane car
I pulp car
{64 wood chip car
FEAME container car
Higki4  piggyback car
FHEA semi-trailer
X2 F%  double deck sedan car
R A EJEF4  pneumatic bllast hopper car
TP AL office car for peddler train
K KEMZE  oversize commodity car



M- 4=
LG
e
U4
KAHLG
L 51 4
BT 2
LRI EON
i R
i 2k i 3o
LG
KA
ISINIVES
BRI E
AR ERE]
TRV R
TR B 57
EARITE: Y
BN IR
EAR LS
EKE

e LR
HE R
EIEAK H
WE
A
BEGE
B
TR A5 L
ZE R e
5 7]
ZEARES i
A
TEHL
L
Hri
Bk
TR 5E

depressed center flat car
well-hole car
schnabel car
twinned flat car
articulated freight car
EH power plant car train-set
integral train
VPR maximum permissible speed of car
212 minimum radius of curvature negotiable
curve negotiating
creep
f7¥E  maximum outward position
(A= maximum inclining position
4 lateral stability
Fr  riding index
ifFE%0  rate of accumulated freight damage
B[] passenger fatigue time
EME stability against overturning
EPE stability against derailment
e M stability against forcing out during train bucking
telescoping
#  rate of wheel load reduction
ratio of light weight to loading capacity
& load per meter of track
loading capacity
gross weight
B servicing weight
service test
R car strength test
R car impact test
2£5206 car dynamics test
EERE  test of vibration caused by carbody bending
angle of attack
climb on rail
gage widening
derailment
jump on rail
flanging

P4 20 I 0GRS coasting braking tset

S SE A7
W 5 7

Lt90) elastically positioned wheelset
L2t 0) rigidly positioned wheelset

EHHZE#  independent wheel
128 IR 2% coefficient of dynamic force

e B AT

vertical load



FEHENEAT  vertical dynamic load

KA1 /7 lateral force

Z\1) /7 longitudinal force

BAT i i riding quality

FasE M 224 2% safety factor of stability

LMK carinspection and maintenance

s car operation

4B car depot

KB4 carrepair facilities

TRENE A E]  roller bearing shop

M= journal box packing room

H:TLE  journal bearing babbit metal lining room

#1Zh'=  brake repair room

WU AR IR ZE5WE%  mechanical refrigerator car depot

B, 1BZEM  freight car temporary repairing shed

KEREE; BERLEW  coach servicing shed

WK% beam straightening equipment

YEHENY: VEWEEE  tank washing shed

BEEMNKE length of repair position

PEEVE % tank washing equipment

TEZE PRI FT  freight car washing point

RHEUHERT; WiBHT  freight car repairing point

BN ERAERT:  FIKFT freight train inspection and service point
TP E FEAGAET  freight train main inspection and service point
BB ZEIX BRG & FT  transit freight train inspection and service point
TEWBN e — 2T freight train ordinary inspection and service point
IEHIKMEFT  inspetion and service point for car before loading or after unloading
HIEHAEFT  brake inspection point

REFNERASTT  passenger train inspection and service point
HAR#EL  technical servicing

s 41 car operation and maintenance

BEF AL pasenger train technical servicing point
WLEFARAHEFT  freight car technical condition handing-over post
EWE  periodic repair

KA repair according to condition

EITME car repair in works

BB car repair in depot

S car auxiliary repair

RN car heavy repair

iz car medium repair

A car yearly repair

AL EIME  car repair before loading or after unloading

uh & repair track maintenance

I5f&  temporary repair



%1% car detached repair

AZESE in-train repair

FERS: examination in depot

Bk train examination

s jack up car body

T4 lift one end of car

FiEss  derailer

YelELR  tank washing siding

B2 repairsiding

[ E257 temporary repair siding

A car repair works

ZEH&E ] car manufacturing works

YelEsh  tank washing point

ZE Sl P R AR ultrasonic inspection for axle

ZEARAE PR car repair limit

EhE AR carroad service limit

TR EBRE  car condemning limit

FIZERIN 43R5 train brake overall test

FIZER BN 2R train brake simplified test

BRI single car test

F2ZEH car caring point

#R%H  severe hot box

Al hot box

iR journal temperature

2T AR I AR I By infrared journal temperature detection point
ST AN NI AR 24 infrared journal temperature detection system
BEMIFIRE  passenger car journal temperature warning
TR B A U B BRI automatic roller bearing defect detection
BXTEFETRE wheelset dynamic balance test

B AETATRYS  car wheel static balance test

%% specified conditions for detaining cars

SNFH R utility factor of the position
BELLHCE 2% allocation factor of service track
ZRRFEK R caleulated length of car

BUBTEIR 2% circulating factor of repair in depot

FiER IR car spacing for uncoupled inspection
PR E  average length of car

RS ZE  rate of cars under repair

RS A5 B I (] down time for holding cars for repairing
LR ABAEAZ I 1] down time for car under repair

B IBEMAZE  rate of utilization of repair positions in car depot
B 7% rate of bad order cars

isHEZRZ$  coefficieat of cars not in service

EEREE  number of passenger cars on hand



C AL R

ZEIREL
BERAE
TR

number of allocated passenger cars

number of allocated passsenger trains
number of freight cars on hand

technical record book of car

5] wheelset repair factory
BXAEY  wheelset storing yard

B 1R B4 2
BIRE] BEHE
TS
Hh R 5

truck changing point

regulations for passenger /freight car repair in factory /depot

specifications for design of cars

intermediate test

K & IR test for K value of complete car

FRRAL A &
BRERIRE  rollin
MTEGE heat
R 55 IR L
RN G
A A &

i FLiAEG & [brake shoe]

AL &
IR IR &
BRigis s 1
%%@E

railw

’%EE%BEEJJF@
Btz
(28

r/\

parcel

static strength test rack

g rig

engineering laboratory

servo fatigue testing machine

full car vibration test rig

rollerbearing test stand

inertia dynamometer

axle analogy test machine

damper test stand

railway transport administration

ay operation

railway traffic organization
quality control of railway transportation
regulations for railway passenger traffic
regulations for railway freight traffic

railway heavy haul traffic

railway high speed traffic

insured rail traffic

value insured rail traffic

railway military service

railway passenger traffic

railway passenger traffic organization

F28KZEJT  overhead waiting hall

B

JERGIES
BFWNER
AR

local
subu

passenger flow
through passenger flow

passenger flow
rban passenger flow

& passenger flow volume

HIH A

passenger flow investigation

i passenger flow diagram

TR 2 FIIE N EL
REIEIE NEL

number of passengers arrived
number of passengers transported



REREEEANE  maximum number of passengers in peak hours
R ticket

e ) passenger ticket

JOEREL  fast extra ticket

FrARINEREE  express extra ticket

EM#HZZ  berth ticket

VEE 2 platform ticket

JRANEL reduced-fare ticket

22 student ticket

/NZEE child ticket

WRIEZHENZE  disabled armyman ticket

INIF Sy passenger ticket for international through traffic
MITEEL, BEZE  coupon ticket

FCHZL substituting ticket

EHIZE  periodical ticlet

INFHIRZEAE  service pass

TEEEH I ticket availability

ITZAEFEIZ consigning of luggages and parcels

TR KIE acceptance of luggages and parcels
ITZAES AT dilivery of luggages and parcels

ke passenger transference

AFZH  route diversion

it takeng wrong train

JWI’  missing a train

IR 4 overtaking the station

REHZEFe sS40 passenger train crew

REINETSHIE  crew working system of passenger train
REFNZERTeH]  crew poolng system of passenger train

R ZEALSEH]  assigning crew system of passsenger train

R HNZEALZEH]  responsibility crew system of passenger train
HIZE5L  train attendant

H|ZEK:  train conductor

F#  train police

RIBE passenger traffic density

R B S T HIk TR through speed of passenger train

it 2 ) 2 20 i JE ) ) turnround time of passenger train set
FIZEZEJRFEE  number of passenger train set required
BEPFHHEAR average car-kilometers per car-day
FIZESF 8% NEL  average number of passengers carried per train
FZEZ R ZE  percentage of passenger seats utilization per train
BEZGEFFZE  percentage of passenger seats utilization per car
B T2 Wi railway freight traffic

g tric 4l railway freight traffic organization

LA PETRIZ Y specialized freight station



Bk operating station

ek

IR S W7
piiBUER W87
RA G
BEEIZE  loadi
7R R IES

non-operating station
stub-end type freight yard
through-type freight yard
mixed-type freight yard
ng and unloading track
weight bridge track

W storage yard and warehouse

HETRI  storage yard
KN warehouse

1| A - %D
H EERYis i
BN S
BERIR
HEZETRIER
PigYELES
THRIN I8
Hikig ki
R ZH 25 4
FEELibes )
X IRLIS K
JUB W e )
HEFEH
S ST}
B
W)
KEEG)
e
e B2
R EL S TR )
(YY)
e 52
G152
G52
BRI
HI Y
By
QTHSJ\%
Rz B AR
Tevic s
TR HIF
iitic
wkiz
AT

private car
1% monthly freight traffic plan
ten day car loading plan
car planned requisition list
daily car requisition plan
goods category
planned freight traffic
through traffic
car loading by groups
rational traffic
cross-haul traffic
excessively long-distance traffic
repeated traffic
ineffective traffic
car load freight
less-than-carload freight
mass freight
bulk freight
stack-loading freight
packed freight
fresh and live freight
tank car freight
inflammable freight
freezable freight
light and bulk freight
heavy freight
car load freight unloaded at two or more stations
consignment
freight transit period
consignment note
car loading list
consigning of freight
acceptance of freight
dilivery of freight



BRIk freight operation at originated station
FeWnRNis/EN  freight operation at destination station
ez /ENl  freight operation en route

eWIbRic  freight label

B traffic condition

WHMiE  carseal

YL transhipment and rearrangement of goods
WY HAEH  traffic diversion

FeJE  freight traffic source

Ty freight flow

TeliieE  freight flow volume

Ty freight flow diagram

TeWRIEMEET  tonnage of freight despatched
YIFEMEEL  tonnage of freight arrived

TeWnicikii%r  tonnage of freight tranaported

TR AH  tonne-kilometers charged

iEE /AR tonne-kilometers operated

et density of freight traffic

TEZEFrCE EE  marked loading capacity of car
RZER#E  static load of car

R85 E  dynamic load of car

WEHEBEFFR  coefficient of utilization for car loading capacity
A HP*&E serviceable work-done per day

IR out-of-gauge freight

R B2 52 classification of out-of-gauge freight

HBIR TR A4 examining rack for out-of-gauge freight

W KTe¥  exceptional dimension freight

HHE T exceptional length freight

TEWIHER SR freight turning rack

TeWEE R 287 distance between centers of freight turning rack
P4 straddle

L ez R3S device for stopping buffer action

W2 idle car

TRWE O IREAALFS  lateral shift for center of gravity of goods
IE O IYNA LIS longitudinal shift for center of gravity of goods
LEHEFY  concentrated weight goods

HEEL center of gravity for car loaded

HZEFE O center height of gravity for car loaded
G perishable freight

RE TR frozen freight

AHITEY)  cooled freight

BIUKFT  re-icing point

PIRIZ%  transport under controlled temperature
{RIEIS%  insulated trainsport



Iz refrigerated transport

i

IniEizH  heating transport

BXisH  ventilated transport

Vi Hi PR permissive period of transport

NS international through freight traffic

BRI IETT T joint responsibility of railway

KiEH  originating railway

FiLH  destination railway

I HEE transit railway

IRZRi: eIV agreeement of frontier railway

PRk g R AIE e agreement of international railway throangh freight traffic
PRECIE FEMIZEYE  international through freight shipping documents
FRECIZ TR A8 #5258 acceptance and delivery list of freight for international through traffic
BRICIE EMAZH5 58 acceptance and delivery list of car for international through traffic
PRECIE 23t transhipment of international through goods

[ bRtz 4 i 5 transferring of car from one railway to another for international through
traffic

TeWIAZRERT  freight transfer point

AT R organization of train operation

BRESATZEHZURI]  rules for organization of train operation

ZEAT 2 T AE4 instructions for train operation at station

% train

%) train set

AN ESmA  passenger train formation

iR B A 2 passenger train

72 IRZE fast passenger train

i B TR 2 express train

R EIAFFAIERZ  through express train

] BRIDE I i 2 ) e 4 interantional express train

BBk 54 through passenger train

BWNIRZESIZE local passenger train

T RB R & 5 4 suburban passenger train

REHIE mixed train

JRIFFIZE tourist train

R EIZFZE  through train originated from one loading point
IrERELIAFIZE through train originated from several adjoining loading points
TEHILF| through train with empty cars

fEHEIAF%E  shuttled block train

HITHI unit train

HAEHE combined train

HAREIZXSIZ  technical through train

EJBFIZE  transit train

XEFIZE  district train

% pick-up and drop train



X BNz #5 514 district transfer train

WXA/Nig# %)% junction terminal transfer train

% A 2 railway service train

5| % B B bR AE railway train load norm

I EKE converted car length

Tk TAEH L organization of station operation

uh 7t station limit

EhEE  class of station

TeF 4 transit car without resorting

HIAHE A transit car with resorting

AuEMLE  local car

R E train reception and departure

ITZA1%E7%  train block system

25 [E]|A]fEV%  space-interval method

iHA] A 7L time-interval method

PHEELEE  written liaison method

TSR running token

JpHH%E  blocking

HEH route

THE 2% 13 % preparation of the route

HIZEEE% train route

A 2R3 shunting route

iEidikEE  through route

BB receiving route

R Gt departure route

AT IEES parallel route

HOGH I % conflicting route]

FFifES  clearing signal

KHMES  closing signal

fid A 4 break-up of trains

g 2HH 2 make-up of trains

i1 7%  detaching and attaching of cars

W% 4 taking-out and placing-in of cars

HEX IR % push-pull shunting

Ty IgiE % humping

HifREE{F I A detention time of car in transit with resorting
EEZEI ] car detention time under accumulation
TR {5 B k] detention time of car in transit without resorting
rhELE 2SI (B I A] average detention time of car in transit
XE/EN double freight operations

— RNV -S54 85k A] average detention time of local car for loading or unloading
PSR number of inbound and outbound car handled at station
AR station technical working diagram

BIAEL  carson hand



FIZEFi4R  train list information in advance
B ZEpfi i train list information after depature
L carflow
AN organization of car flow
BN ZE w1 Kl freight train formation plan
K car flow routing
H)Z=F:m train destination
IZESm A% number of cars in a train
YIZEIZATHIZIK  timetable
B ZEI1E4T4  train path
EAT I up direction
47/ down direction
B eI train number
O ZEIR scheduled train number
WL B locomotive working diagram
F47i547 B parallel train diagram
EFATIEITE non-parallel train diagram
rZRIZ4T  train diagram for singletrack
MLz 4TE  train diagram for doubletrack
X147l train diagram in pairs
ATz 4T train diagram not in pairs
1BIEFIZ/TE  train diagram for automatic block signals
HAIZATIE  primary train diagram
51847 variant train diagram
25 1) g i 1) time interval between two adjacent train at station
AN[EIES BIA (A FE BT TE]  time interval between two opposing trains arriving at station not at the
same time
2 2 [i] i B ) time interval for two meeting train at station
[6 77 A A ZE 2% K TR BRI ] time interval for two trains despatching in succession in the same
direction

BB A 25 [A] B [A] time interval between trains spaced by automatic block signals
BHiIRE transport capacity

SIEBURi carrying capacity

LiTpesla traffic capacity

s E 2% fluctuating coefficient of freight traffic

Re Itk 230 coefficient of reserved capacity

X [H]d i 5E ) carrying capacity of the block section
IEATEJE A period in the train diagram

B A 7 PR X A restriction section of carrying capacity
FIZERR A% coefficient of train removal

B TAER AR plan of technical indices for freight traffic
BZH  number of car loadings

FH1ZE%  number of car unloadings

FLEEFH  number of loaded cars received



ZHEAE  number of loaded cars delivered
PENTZEH number of empty cars received

THZZEH number of empty cars delivered
IBHZETAFE  number of serviceable cars turnround
BHWILAEX  local cars to be unloaded

#3Z%  loaded cars to be delivered at junction stations
BLETEITHR  percentage of empty to loaded car kilometers
R average car-kilometers in one turnround
TR average car-kilometers per transit operation
ENEEHZE  local loading and unloading rate

W JAERA] carturnround time

EHZfRHE®  number of serviceable cars held kept
WEHERE car kilometers per car per day
HIZEEEE train density

HARMEE  technical speed

FIZEW K IE A Z percentage of punctuality of trains despatched to total trains
FZEIGATIE A ZE  percentage of punctuality of trains running to total trains
A% adjustment of car flow

B E adjustment of car loading

= E adjustment of empty cars

%ML reserved cars

B TAEH &I day-to-day traffic working plan
W H PR daily and shift traffic plans
ZEuhfENkitR]  station operating plan

ZEuhPEiHR]  station shift operating plan

M Bt R]  station stage operating plan

AR TR shunting operation plan

HZEiATIHEE  train operation adjustment

BHEEK  trainguard

YIZESESE train class

JIA4TZE train running in reverse direction

H|ZEIiEZ%  train running delay

Bl TR train waiting for a receiving track

HIZEAREE  train stock reserved

Y EfEiE withdrawal of train

BN running of extra train

BT %E traffic program

5L train spacing point

£ AT block post

HBIFT  auxiliary block post

3y station

2=ik3k  passing station

#1THE  overtaking station

Hila]%G  intermediate station



X EZif  district station

T 5 20 X Bk transversal type district station
W X B longitudinal type district station
PR ZHE network marshalling station
X gsHsE  regional marshalling station
M5t 4HsE  local marshalling station

B e i ) A 4
B B G 2H v
B YR A g 2 v
XI5 22 i
X IEI B A G 2H v
X7 A g 2H v

unidirectional transversal type marshalling station
unidirectional longitudinal type marshalling station
unidirectional combined type marshalling station
bidirectional tranxversal type marshalling station
bidirectional longitudinal type marshalling station
bidirectional combined type marshalling station

FHEYmZH355E  main marshalling station
B4, auxiliary marshalling station
Hzhibgmdyt  automatic marshalling station
% izyh  passenger station

EiF %8s through-type passenger station

SRz vk stub-

end passenger station

B rizk mixed passenger and freight station

frizyl  freight station

ST IEEE  stub-

end freight station

ARz through-type freight station
e nh  transhipment station

TMk¥h  industrial station

#EVEYE  harbour station

[E1ZuE  frontier station

FREEIZ G international through traffic station

BEHG  junction station

HiAR¥E  technical station

P ix A railway junction terminal

=K triangle-type junction terminal

+FIARA  cross-type junction terminal

JiFRAKH  longitudinal arrangement type junction terminal

I HIAAMRA  parallel arrangement type junction terminal
RER4]  loop-type junction terminal

IBETHRA  combined type junction terminal
X4 stub-end type junction terminal

Pl 2% arrival and departure track

R departure track

Y%  marshalling-departure track

FZ44  storage siding

WLZEFEITL  locomotive running track
W52 locomotive waiting track

274228 catch siding



WEAELR  refuge siding

Jkek  stub-end siding

L4 private siding

B washing siding for passenger vehicle
P48 2:  connecting line

iM% round about line

K loop

WA E AL  diametrical line of junction terminal
B4k depot siding

FLELR  servicing siding

R0 2k  central lines of track
IPIEHEIX L pushing track of hump
LpigiF A2k uound about line of hump
HE4TZE  hard running track

WATE:  easy running track

ZiR track group

ik 4K total track length

LRI WK effective track length
WEZE 4 draw-out track at grade
TB# 42 B insulated switch section
TB#HCH  switch layout

BT no-humping car storage
iy yard

&I  departure yard

2K receiving-departure yard
HiE3%  through yard

HBh%Yy  auxiliary yard
Hi4Zk  herringbone track

gl hump

U T hump crest

g =it 55 caleulate point of hump height
DY EHEIL R 43 pushing section of hump
Up IR 9y rolling section of hump
T & platform of hump crest
DR 257 [r) rolling direction of hump
faii el simplified hump
AEHLMALTEIE  non-mechanized hump
HUitbBel%  mechanized hump
FHEbLEWE  semi-automatic hump
Hah{bElgE  automatic hump

W 5% speed control device

JIESS  retarder

JF#E TN dowty retarder

JniETR  dowty accelerator



TR T dowty accelerator-retarder

ATEGE TR dowty controllable retarder

i #E2E  skate throw-off device

15448 stopping device

4748 stop buffer

#I5hHL  retarder location

&) f& il 2 spacing braking

HAHIsh  target braking

LR favorable condition for car rolling
WEAF|ZM unfavorable condition for car rolling
TR A RH 7 basic rolling car resistance
TRZEIRBUNIE ST rolling car resistance due to wind effects
B#PBH S switch resistance

HIBhEE velocity hump crest of retarder

XUHERIE  single rolling on double pushing track
XUHEXIE  double rolling on double pushing track
JE#3%  coupler compression grade

HERE TS pushing speed

ZEHHE  coupling speed

Vi 28 N\ [13# % entrance speed at retarder
Vi 2 L L13# B release speed at retarder

4, KT stop short

A RS point type speed control system
4 HE RS continued type speed control system
FIERFE RS point-continued type speed control system
MEATZA hard rolling car

HH4TZ%  middle rolling car

217%  easy rolling car

BT easiest rolling car

el s &5 hump height

LEEZAMTI  hump profile

I acceleerating grade

thlE3  intermediate grade

TE 7 X 3 gradient within the switching area

TR TR rolling speed

i &5 separation point

Ak cars per cut

U WA A B break-up capacity of hump

2 R e e carrying capacity of station throat
AR AL /] resorting capacity of lead track

P REEITHRE S carrying capacity of receiving-departure track
ZyhiEIL R 7 carrying capacity of station
ZEGEMHIEE - station throat

Ym2HRE make-up capacity



Pl %1%  flat marshalling yard

I 41%  hump yard

LRI ZEL L3 hump yard classification throat
IR 7234 R340 tail throat of a hump yard
MHIEEIE 7% throat point

MHIEEX KB throat length

bR fouling post

Py bumper post

VB station site

HEBRAZ X crossing of routes

TXHif# crossing untwining

it 25k 4 passenger building

Pk platform

HiiE  underground path

ITEMEGE  tunnel for luggage and postbag
VAT Y station sqrare

REREFT  passenger car servicing depot

iR 2% FT  passenger stop point

vk yard drainage

FTHHAE  scattered freight storehouse
1Z8%%  operation office for train receiving-departure
u5H%  yard controller” s tower

IETHHZE % shunter’ s cabin at hump crest
UpIEIELE '3 couper’ s cabin at hump crest
#zh51 %=  brakeman’ s cabin

PIE;  switchman’ s cabin

B #7EH s switch cleaner’ s cabin

{£5# signal tower

HLZE  locomotive shed

FEREFE  freight container

E X AnHEFESRES  GB freight container

PrbrufE LSS 15O freight container
EHS%3E4E  general purpose container

T HEREF specific purpose container
FANXEXEEEF  closed ventilated container
W IHEEZEF  open top container

BB AERA platform based container
TFHEERM  platform container

RIREREA  thermal container

AIERER  insulated container

PIRESESE  refrigerated container

TN#EEREFS  heated container

FEREESEFE  tank container

FHL R 2 FE dry bulk container



R EE  tare mass of freight container
LRI E  payload of freight container

Herdhe stacking capability
2 [ 5 restraint capability
FH A BE floor loading capability

K2 weatherproofness

fifE corner fittings

X Ai#  fork pockets

FI1E%  door seal gasket

K%M goose neck tunnel

e pallet

FHEAEL  flat pallet

FATHIFE AL single-deck pallet

XHFER:  double-deck pallet

FaFLH boxpallet

SMAEAFEEL  post pallet

B¥i%:  transport package

LIRS flexible freight container

Atz RbR&E  pictorial markings for handling of packages
YA Y KRy A labels for packages of dangerous goods
ABEIEHIRYE  transporting test for package
ERALIZH  containerized traffic

otz pallet traffic

LRSS freight container traffic

RH I handling

EHWEALMAL  handling mechanization

BEWEML A3t handling automation

R H handling capacity

BEIEMLZHZY  organization of handling
BEEE  handling volume

BEEIEH  handling quota

BEITAEH  handling sheet

R EH AR actual tons of handling

BEENH M converted tons of handling
FEEIHLMAE L E  handling volume by machine
FEEINMSEIF 2 percentage of machine handling in good condition
BEEINUMFI 2 utilization ratio of machine handling
] FE 24 ) handling by shipper-self

RHFHF  rate of handling charge

HERDAEMY  stacking operation

T stack of freight

F5|E LHEA tractor and trailer

B AL loading machine with chain buckets
B2} #1 %ML unloading machine with chain buckets



WEHEEI 4HL  spiral unloading machine
X% fork-lift truck
BRIz e 4 safety of railway traffic
B RG T safety system engineering of traffic
PO o = B safety management of traffic
IEHI AR safety inspection of traffic

PO e R [ safety evaluation of traffic

PO T g A3 safety supervision of traffic
BT RS safety control system of traffic
Frlfidk  accident record

HHA  accident investigation

FHIM  accident forecast

FHHWEEE  accident indemnity
HiEEEM  accident information management
FHHHr  accident analysis

TULE IR responsible accident

JETHFHEH  nonresponsible accident
TS train operation accident
frizdil freight traffic accident

HizH passenger traffic accident
ITHEFNR luggage and parcel traffic accident
HRH grave accident

KEF#  serious accident

—f&HiH  ordinary accident

HlE S accident threat

HIZEHE L train accident

WZHEFEH  accident in shunting operation
o collision

B forcing open of the point

Bi#Z%S  overrunninjg of signal
WLZEZEWRAR  rolling stock damage

WL ZE 5T 1% runaway of locomotive or car
ITHF W traffic interruption

EIEF L explosion accident

KR fire accident

ERFEHM  loss accident

WAEFEM  damage accident

JEH s decay accident

S5YHE T contamination accident

B wet damage accident

ERAE separation of waybill from shipment

%Xﬁ delivery mistake

Te41%%  damage rate of goods

Fe 2% mistake rate of goods



TEIF IR loading and unloading accident
TA55%E#  accident on duty

REART: passenger casualty

FHHFE  accident rate

T2 casualty rate

Y Ea ERes protection signal

FHHIES  accident signal

HE(ZS warning signal

MERES  calling help signal

K55 fire alarm signal

WI{ES  torpedo

KIEfES  torch

HHRBEE  accident rescue

RIEPN  breakdown gang

BAEWLE  breakdown locomotive

IR EN; RERME wrecking crane
1E5%%  wheel skid

X ] closing the section

BEES restoring traffic

BRI railway transport economy
BRgitR]  railway plan

BRI B TR long-term railway plan
BRAEEIHR] annual railway plan

iR EIEHTT R passenger traffic plan
Rz volume of passenger traffic
W28 turnover of passenger traffic

ik & )i average journey per passenger
iR BT AL coefficient of passengers travelling by trains
Yzt k] freight traffic plan
eYnictiaE  freight traffic volume
TR turnover of freight traffic
TYIFiafE average haul of freight traffic
Yz A% coefficient of freight traffic
I GFIHA economoic investigation of freight traffic
57 H %58 converted turnover

BN forecast of traffic volume

ML iz F & rolling stock utilization plan
RN H car kilometers

MEMA B gross ton-kilometers

HLZE/AHE  locomotive kilometers

HIZEN B train kilometers

RERIEZE  ratio of freight cars under repair
Y I average train gross weight
HLZA1E3  ratio of locomotive under repair



BRI E T railway fixed assets

R85 355 low value and easily wornout articles
HIEAAE  tangible wear

THAREE  intangible wear

[i5] 72 7 P K AE capital repair of fixed assets
KIEKI plan of capital repair

BH&Eit k] plan of renewal and upgrading
AP IHZE  basic depreciation rate

2ZE 5T IHZE  camposite depreciation rate

AHTIHZE  classified depreciation rate

FEARE TR plan of capital construction

FERF W capital construction investment

[ 58 B PR fixed asset investment

BHER effect of investment

T H & project management

It H vRAh project appraisal

FEI LYk plan of labor and wages

PIRER T4 number of railway staff and workers
BRizi 4 B9 sh A P2 %  labor productivity of railway transport
FRMERI 1R material supply plan

RIS TFR]  material requisition plan

BRINAS traffic cost

BYIATIR]  traffic cost plan

sl traffic expenditure

RENABERA  cost per passenger kilometer
2RI N A cost of charged ton-kilometer
G HE A cost of converted ton-kilometer
FFEIH variable expense

HLZRERE  locomotive energy consumption
EVAFSZHY non-operating outlay

REZAN  passenger fare

FEARZM basic fare

R %%  insurance charge

wWisty  freightrate

s
e EIE M special rate

Ynia BFE  tariff kilometerage
13 E R charged weight
Wit 'S freight tariff No.
TEWNEH R freight rate

i ¢ miscellaneous fees of goods traffic
BRERIAS: railway finance

[H 52 ¥4 fixed capital

[ %P2 Y original value of fixed assets

general rate



[i5] 72 7 FE AR AR scrap value of fixed assets

[ B F7IE R rate fixed assets retirement

G EEHZEHE  rate of fixed assets renewal
WMENHE4E%  turnover of current capital
BHI N traffic revenue

IBHINZE  rate of traffic revenue

BEERN clearing revenue

L4 special fund

BipxaikE4  railway construction fund
BRigis i H A 4 railway traffic turnover fund
455 economic accounting

ZHHE economic effects

BRI 55 R railway finanial result

BRI 55 TR railway finanial condition

BRER IS KA railway traffic profit
W55 YL H A financial statements review
S HER RS financial management information system

5 communication
s information
JH path

JiiiE  frequency channel

ki frequency band

AR frequency

i  telephone channel

Z k2 H multiplex

52 H time division multiplex
wisy 2 H frequency division multiplex
HH audio frequency

W4 voice frequency

S5 radio frequency

FHER S odd-even check code

%if%  coding

fifthh  decode

W modulation

il demodulation

G detection

£33 carrier [wave]

VWl amplitude modulation

W frequency modulation

VAl phase modulation

&A% delta modulation
fkbZmtd %] pulse code modulation
743 Tk 1 i) differential pulse-code modulation
Px] 2% network



P level

Wi gain
TR attenuation
ik loss

REE  sensitivity
PR selectivity
H 23 s fa il automatic gain control
AP noise
SR crosstalk
I E##%  near-end crosstalk
i far-end crosstalk
HiRES  crosstalk meter
{ZMEL  signal to noise ratio
Ll decibel

FEbdE  bit
EbHF%  bitrate
i baud

R rectifier

WA inverter

Falk#s  voltage stabilizer

Pk choke

OKEE  amplifier

s frequency converter

TRAAS  mixer

PR e%  oscillator

K #%  detecter

JEP A filter

fE5IZE  transmission

HBIEM  communication network

B ik digital telephone network
FEiEEM data communication network
L Hi#EfEM  private communication network
1  telephone

AALEELE  videophone

HA4=i  video conference

Fr b EG TS still picture videophone
M) FiZ loudness

[EERER=gYIE S peak speech power
i volume

IXTEZS  transmitter

ZiG%s  receiver

HAL  earphone

E#s  loud-speaker

FHL  handset



JRR B2 Pl induction coil

M54 anti-sidetone device
AL signaling circuit

X #  hook switch

fE5 5 R4ES  signal generator

WA R HEHNL magneto

E58MAKAESS  tone and ringing generator
HEAESHEE  alarm circuit

58 dial

et X3k 55 rotary dial

Ak 5 key pad

{54 HA  signaling current

FRELEEAL feeding current

ROLHL  central battery

AHFEHL  local battery

HLiGHL  telephone set

WEATHLIEHL  magneto telephone set
FHHLIEHL  common battery telephone set
B ZH 581 automatic telephone set
e S HELHIENL  rotary dial telephone set
Fed ARl key pad telephone set
ATPLEELEAHL  videophone set

el B iEHL  portable telephone set
SEEHLIENL  recording phone set

A HIENL  loud speaking telephone set
LUk AZids  head set

fHFE  plug

ffifL; fHME  jack

fhFLHE  jack strip

fZ54T signallamp

TETETIEES s ML EE  message register
LG telephone network

LG public telephone network
LM private telephone network
N HLIEAEHM public switched telephone network
% circuit

MR leased circuit

L H L private circuit

liila subscriber

FnyH calling party

Y F called party

%EH: connection

H:r hanging up

WHUIREA  off-hook



HHUIRE  on-hook
%5 dialling
RSHk dial impulse
PR ringing

HIRE  re-ringing

AU ring current
IyBE sever
W5Wr monitoring

Y% forced releasing

HPAIACZE 28 intermediate distributing frame
MEZSE main distribution frame

MG test desk

5] N2 subscriber's main lead-in

PP ENL  subscriber's main station

Gk extension

fE5ERE  transmission performance

F A s disturbing channel

WeEREE,  disturbed channel

CIR:eER intelligible crosstalk

AHfEHEE unintelligible

fEH L, #5F 2E  signal to crosstalk ratio
IR 530 near-end crosstalk attenuation
Wi S far-end crosstalk attenuation
[F[f  echo

&% side tone

T ) & speech side tone
PRI 7 ) & ambient noise side tone
Ryl =N

ZHE7  volume meter

A[EEE  intelligibility

JEMIEE  articulation

G HLE  voice-operated anti-singing circuit
IR ESE  threshold level of voice-operated circuit
iG55 telephone traffic

5% percent of call loss

LRIEFIHZE  line efficiency

BB percent of call completed

B grading

ZRAHZE open wire

Wlzk  copper wire

W steel wire

il N 2 copper-clad steel wire

R LZR  steel-cored aluminum stranded wire
%21 insulator

FifH  crossarm



FLF pole

TR EE T AT reinforced concrete pole
RIEAT  test pole

23 FF  terminal pole

ST cross-over pole

fiFF angular pole

h4k  stay

45 cable

A4S coaxial cable
R[] ey LR liaky coaxial cable
Xt FR L2 symmetrical cable
JHFHE4E  central office cable
FEBEHLZE armoured bable

ZEAHZS  composite cable
BLSHYS aerial cable

M RHLZE  ground cable

HFKHZE  submarine cable

Femki4s  shielded cable

NAEHY  emergency cable

EIEHSE  ductcable

EHHEYS  buried cable

JKJEHEYS  subaqueous cable

HERIHZE  entrance cable

FFHL% main cable

BoZiH4s  distribution cable

B link cable

M4 formed cable

FEEHZ  stubcable

TnEHEZE  loaded cable

LA cross-connecting box

Ini&FE  loading coil box

YE4E  distribution box with protectors
2% & distrbution box without protectors
B2k high frequency terminal box
VLECAZ[E#%  impedance matching transformer
Mk gas-tight block

A% cable duct

HIIES  cablesleeve

F4L  hand hole

HZ5hr41  cable marking stake

MR 78 S 4EP7i% 4% cable gas-feeding equipment
WAGHETE %% carbon arrester

FoSEEEE 2% gas filled arrester

Vi & BE TR 2% ceramic arrester



PR35 protector

G P i 2k Pl longitudinal choke coil
HER 2R drainage coil

WEZ  lightning conductor

Zasihek aerial earth wire
H_LETAES  pole balcony

2Rk PR 2% pulse echo fault locator
K EAIHIX  halogen leak detector

A AR ultrasonic leak detector
HL ARG R ZS  cable fault detector
SHIAIRI  gas-sensitive leak detector
JEMRE  meger

ELAHME  direct current bridge
FHPTEEMF impedance bridge

SyNE s admittance bridge
IREXEEBH loop resistance

22 HBH insulation resistance

A FHTHPH  unbalanced resistance
FrPEBHAT  characteristic impedance

e sag
xR pull

XA transposition system

FEARAZ X [ b fundamental transposition interval
T XAW7  deviation from transposition interval
TXFEH  transposition index

A X[X  transposition section

L RINE  lumped loading

TET5EE loading coil spacing

T RARY cascade protection

SN E reference equivalent

Ki&iE{EM  toll communication network

MEMHX4 communication center

JHEEHX4]  communication center of reilway administration

JIE{EMXZ]  communication center between several railway administration
IBIERR4  sectional communication center of railway branch administration
JB{E EMXZ]  master communication center of railway whole administration
B vtk terminal toll office

TLKBIEEM  trunk communication metwork

JR KRB EM  railway administration toll communication network

T2 KI&EE  trunk communication

JR L KIRIE G toll communication within railway administration

KR HIEM  railway long distance telephone network

BT E prefix number for railway toll call

KR HEAEZ ML toll telephone switching system



Kig#E4:4  manual toll switching board

KigFHBhEg:4  toll switch board for semi-automatic operation
K44 toll service desk

KBMES  trunk dispatcher switchboard

6% &  recording desk

PIK 4  chief operator's desk

54 information desk

48  cord circuit

JRE J HEL % operator's circuit

Ak g H4kds trunkcircuit

gk g A 4k8s  outgoing trunk circuit

NG E N NG i £ incoming trunk circuit

T overflow call

IER4k alternative trunking

K& Hs#4  toll automatic dialling

KigF H B4 toll semi-automatic dialling

R KR ESNELE  point to point toll automatic dialling
K#EHEZIHELE  toll automatic telephone

K EF G ZE2:  toll automatic switching repeater
KIRHIEFT  toll telephone office

K& k2 toll junction line

FENY(ES  calling signal

5%  dialling tone

= busy tone

[0]#4%%  ring back tone

BH1E warning tone

e click

EEREEBL  high frequency section

SHEREEL  audio frequency section

AT LE  signal to low frequency interference rate
PR )m[Z] frequency offset

gL channel linearity

WIIEREIER  carrier channel connected to telephone line
PO G 43S carrier adaptor for dispatching telephone
SN ZHL  pilot unattended repeater

A 2R R R RS intermediate line filter

HPEAIZEZE  basic group distribution frame

BRI 228 supergroup distribution frame

R4 incoming equipment

TLAE RS trunk dispatchting telephone

SRy 2R VR LT dispatching telephone within railway administration
T4 HIE  trunk conference telephone

JRk W H TG telephone conference within railway adminidtration
2 leHl 2 IS conference telephone of full-distribution system



HMELHI 2 LG telephone conference of semi-distribution system
SRR RAL conference telephone central board
2RIl conference telephone tandem board
SR AL conference telephone subset

A carrier frequency

S5 pilot frequency

#HiW  carrier leak

HIEE pregroup

it basic group

R super group

F#  master group

T flat regulation

FHA slope regulation

HAlE carrier frequency synchronization
TS channel net loss

HPEIE  carrier communication

HH 2R (5 open-wire communication

PO NGRS RGN symmetrical cable communication
F#HH25EE  coaxial cable communication

W%l repeater station

BEELHRu, group through-connection station
283 terinal station

WG & AL carrier telephone terminal
I HIEIE SN carrier telephone repeater
HAEHEHL  attended repeater

T ANHEEZHL  unatended repeater

HALRSE  carrier supply system

EBh T 5248 automatic level regulating system
W24 equalizing system

MHERSE  remote power feeding system
W5iEfE R4 service communication system
HEEZGL alarm system

B AN Uiy 2 sudio frequency terminating set
PR signaling equipment

BEUHHI2E  group modulator

BEfEAS:  group demodulator

BEORS:  group amplifier

LRI S line amplifier

AR EE  carrier amplifier

SR EE  pilot amplifier

WO EE  regulating amplifier

RASHUOK S transmitting amplifier

WASTHRES  receiving amplifier

FIR%E  master-oscillator



RRE TSIk % ringing signal oscillator
TRk building-out network

fiELL  artificial line

RAEZE  htbrid coil

JrIRIPER %% directional filter

LRERIEL A% line filter

I E S %8 crosstalk suppression filter
5l NZ2  lead-in rack

RIEZE  test rack

FINRIGEZE  lead-in test rack

ZE M2 psophometer

AR EE  white noise test set

H % level meter

IRATHLF 3R selective level meter

WEEEA 24 channel basic noise
IBFEE 2435 busy hour crosstalk and noise

LR IR line noise
il R inter-system crosstalk
% o 5 inter-channel crosstalk

B FREE channel frepuency characteristic
EIRIEIREE  channel amplitude characteristic
TG e B T channel signal to crosstalk and noise ratio
EMIRNIAFR  channel singing margin
PRSI oML PCM terminal

By Sk digital multiplex equipment
RAGIMRAX  code error tester

AL E S EAL  phase jitter tester

M4 9% pattern generator

e sample

#i  quantizing

FIWRME  decision value

JEY 4 compaanding law

—KBE  primary group

T U#  secondary group

% code rate justification

A A 4k regeneration and repetition
SERTEIE timing jitter

M X HL35  local telephone network

PRgHX 1S railway local telephone

B R single-office system

Z J5%]  multi-office system

JyHLiEFT branch telephone office

UL HELLEFT  central telephone office

LB tandem telephone office



YHL{EFT  minor telephone office

ANTLHIEFT  manual telephone office

Hi[X L5 AZHeHL  local telephone switching system

WA G el magneto telephone switch board

FeEHIERZ#l  common battery telephone switch board

paZ e R I step-by-step telephone switching system
MWHERFEIEAZHAL  crossbar telephone switching system

BT HIERZ L electronic telephone switching system

TR IEAC#AL  stored program controlled telephone switching system

it K#s  register

KhL2%  code sender

PEIDEE  decoder

Fr&EAE  marker

BHiGH direct plug-in subscriber

BRI P limited subscriber

FEFhH P special subscriber

R P distant subscriber

B AR 28 RS (] R 4k 28 interposition trunk

S EEF 4k, inter office through trunk

FfHEJE TR calling subscriber demandeur

s HlZ R 770 called subscriber release

HEAEFIEJRTR called and calling subscriber release

X B fE division communication

HRRIE A S HLUE; UG interstation telephone

FIZEHE WAL train dispatching telephone

PRizifEHLE  freight dispatching telephone

FL 77 B LT power dispatching telephone

FEMHEE  track maintenance telephone

XA G track-side telephone

Mr b SF 4 HL I buidge and tunnel guarder telephone

X [A] 1 #5 4281 track-side telephone switching device

HLHBHIE  tarty-line automatic telephone

HHEN  VF selective calling

A general calling

g group calling

FALI individual calling

p=prinli ARSI dispatching telephone control board with VF selective calling
A L TE AL dispatching telephone subset with VF selective calling
Gk AR IS 4 EC#s  tandem distributor for dispatching telephone with
FV selective calling

A T Yl 15 A selective calling and talking box for dispatching office
FikFELHIESHL  tarty-line telephone control board with VF silective calling
FikFEILH G2 BC S  praty-line telephone distributor for VF selective calling
S= DY AL A AR AN IR party-line telephone subset with VF selective calling



Hk i H IR TESE %S bridging filter for dispatching telephone with VF selective calling
FEHEHLE SN command telephone control board
FIZEHEIR AR train out report telegraph

DAUBYpGER = station-yard communication

BRpgyk N HIE  railway station telephone

POEHLTE  switchman's telephone

HiGEET 2% concentrated telephone unit

T EHAENL  control set for sound amplifying in yard
Y54 speaking post in yard

bistan optical fiber

ARG LT single-mode optical fiber

Z A RIYE4T graded index multimode optical fiber
% core diameter

(ENEIER cladding diameter

Wi ®)Z  coating

Y% 5345 refrative-index profile

BUEFLZ numerical aperture

Hii7E4A  mode field diameter

O BE core concentricity
SANE non-circularity of core

4[4t total internal reflection

f£ 545 guided modes

RS radiation modes

JRHMAE  leaky modes

T AL attenuation constant
OEUEH chromatic dispersion constant
i) near field

il farfield

IEEK  cut-off wavelength

LT bandwidth of an optical fiber
Fe LR i 4 optical line terminal equipment
ST OGINZE  average optical output power
BWHLREE  receiver sensitivity
BEWHLEISTEE  receiver dynamic range
TR K operating wavelength
YetEHiti . optical transmission mode
HelE optical source

WOt laser

TR #% optical detector

FERAE  optical connector

HIERCAS  optical adapter

T A optical attenuator

RYi4E system margin

Ye#EA  optical interface



WAL 2% optical fiber distribution frame

it optical fiber cable

ZE5OEYS combined optical fiber cable

InsEMIEE tension member

% sheath

ZZPE  buffer layer

T4  interstitial wire

Feih A48 jelly filled type optical fiber cable

FRRYEP A48 gas maintenance type optical fiber cable

Fe ARt EENL  optical fiber fusion splicing machine

Y)W 2%  optical fiber cutter

LT RIBEHL  optical fiber stripper

Heditek optical fiber cable joint closure

£ protection sleeve

YeIhE il optical power meter

FasEtE  stabilized light source

YerF I s X optical time domain reflectometer

Fif I HC Rayleigh scattering

FEVE/R I Fresnel reflection

RIAEHES  backseattered signal

FeefHe4ikE optical fiber splice loss

HETEIE R4 optical fiber communication system
WA T LIRS optical fiber digital line system

YA R4k optical regenerator section

K7 B optical digital section

LR BRAR Y U 5 % optical line protection switching equipment
WHLARSE  supervision system

R H wavelength division multiplex

PRI IE R railway radio communication

RS AN WA A railway mobile communication

BT 4kiE (S relay radio communication for railway
BRI LR B inductive radio communication for railway
BB S single side band communication

BT HIEfE  simplex radio communication

FIAEA T L BIE(E  same-frequency simplex radio communication
S T HIEAS  different-frequency simplex radio communication
M LT HE{E  duplex radio communication

W LI BB semi-duplex radio communication

X T2 o2k IS compatible simplex-duplex radio communication
s/ B WP minimum available receiving level

BN E R minimum receiving field strength

g E median of field strength

THHJE  interference voltage

T interference field strength



#F WL carrier-to-noise ratio

f£5 T conducted interference

YT radiated interference

HiATH intermodulation interference
TWTH  cross modulation interference
FEST4E  same frequency interference
AFiEFHE  adjacent channel interference
PHZET4L  block interference

#RIXT#  overshooting interference

A5 T3 electric traction interference
T T3t industrial interference

EAf&E#E  forward propagation

JIAA&RE  reverse propagation

Z1:4EF,  multipath propagation

Wik fading

T3 interference field

i %X field strength coverage

S9HIX weak electric field area

BEiEgS X weak electric field area in tunnel
BBIEHEIX  communication blind district
FESTHEX  same frequency interference area
37X near field area

TLIX far field area

23[R 1% 4% 77 2\ space-wave propagation mode
JERNAERE 7. inductive transmission mode
WS 720 transmission mode with waveguide line
TRt E S 25 L% )7 transmission mode with leaky coaxible cable
ST relay transmission mode
TG radio station

MEHG; MG base station

#ahH G mobile station

G portable radio set

MLZERE locomotive station

FRHEE train conductor's station
LR station radio set
O S center station

TG wireless transmitter
To£k F-#EHL  radio paging set

ZHEH A radio repeating set
BEIE 48 3%  tunnel repeater
PEIEFEES  channel selector
PZHIEPESS  group frequency selector
SERREL  directional antenna

4 A K4 omnidirectional antenna



TT R L4 R 2 disc-loading locomotive antenna

TR EHTSHIZE KL vertical loading folded locomotive antenna
IE(ER R 2% peak detector

THE VA R0 2 quasi-peak detector

FEMER S average detector

WITHRIERG 28 root mean square detector

TCEH THIEAL  radio interference meter

HL R 2R [PE] electromagnetic compatibility

TCEHLSFEIRAS  radio set in stand-by state

SR diversity reception

2¥[0)534E  space diversity

PS4 frequency diversity

FIZETC L HESS  train radio communication

BN RPN ETLHIEE  inductive train radio communication
FIZETCLE HHIS 2248 train radio communication system
FIZET LW IHE IS radio dispatching communication for train
BRI HIERE  radio communication for train reception and starting
FIZENV S TC L HE E  radio communication for train service
HIZET#E  broadcasting for train

PG| L HIEE  radio communication for multipleoperated locomotive units
YRR B IO LR HL i passenger radiotelephone on train

BN ZETCEL A ML office equipment for radio train dispatching
FIZETCE v BB #6425y H1 transfer branch set for radio train dispatching
FEIETHR /M2 power divider in tunnel

EHIE 5K A control signal detector

W54 waveguide line

IHIEER  calling request

WA calling order

JH 15 A calling block

RO EE calling check

EEZNisall self-loop test

EBEFER telecontrol repeat

iR frequency group mode

PU4iZH 77 four-frequincy group mode

JharFEE 7R indivdual synchronized mode

kR 7. transmission synchronized mode

REEREWCT A tracking-receiving mode

PR REE 7. frequency tracking switching mode

ARUE D) 6 R threshold for channel switching

B E f D)4 fixed-point frequency switching

#1555 control signal

WM{fES monitor signal

PE T NES path free signal

FIETH{ES  channel free signal



AR Sl
B 7 b i
IR s A RN =
il 37 B N JE A
Hia % LB S
W T LR S
FIRETE Lk H I {5
5 BTk IR

ST B P R R

WEESHE
RafshEsE
WZERRIYA(E 55
BRERS I HIE S
ERERBI A I FLIEAS
it R4 o 4 FL i AS
T8 M4 I 4 s S
W?%F%%% G
G ZEFEI AR IR
FI R 5 a2 vl
TR YEE T I E
BLS 4B T L FIEA S
L 55 AEAE To 4 FLIEAS
equipment
TR T o4 HL IS
Bhse vt Jo g H s S
GE T2 HIE S
ol B 7 o 2 F IS
BRER AN IO FIEA S
R o4 FLIEAS
RARH T & ARG
BIaH FE T L ARG
BRER AR E
BRER N SR IS
R L Sukiiy w4 ke
TS
PR AL
18 W A AL
Jite 25 ] VR AL
o S M AR LA

selective call

pilot audio frequency signal
selectivity signal
emergency signal
emergency call

selective call with audio frequency coding
selective call with digital pulse coding
station-yard radio communication

inductive communication in yard and station

radio communication for passenger service

radio communication for shunting
radio communication for train inspection

radio communication for number taker
radio relay set in yard and station

shunting tone
emergency braking tone
shunting calling tone

radio communication for railway railway warning
radio communication for railway protection

radio communication for protection of construction
radio communication for highway crossing protection
radio communication for train protection

train approaching sensor

H{% radio communication for warning of train approaching

radio communication for track maintenance

radio communication for maintenance of locomotive

radio communication for maintenance of signal and communication

radio communication for engineering construction
radio communication for survey and design

radio communication for track walker

station and freight yard radio communication
radio communication for railway public security
radio communication for emergency purpose
radio communication for train relieving

radio communication for special train

short wave communication for railway

short wave communication for railway emergency
single side-band short wave station

short wave radio communication vehicle
railway TV
monitor TV for passenger service
TV for passenger information service
monitor TV for ticket check



vz LA monitor TV for yard and station

WAL AL monitor TV for freight yard

SR HYE TV for railway commerce inspection
4 TV for inspection

ESPOEHAM TV for record vehicle number
EOWAEM  monitor TV for gateway crossing

YIZEHEE A cable TV on train

AKFWEALEAL  monitor TV under water

BRI Hh kIR A microwave relay communication for railway
R gk (= analog microwave relay communication
Bk ks (s digital microwave relay communication

T A microwave communication

B @ s mobile microwave communication
WIIEIE D microwave communication vehicle
PEIEE satellite communication

N B REE emergency satellite communication

BELAE communication satellite
HiERYEG  earth station
ZEE I ER S vehicle earth station

o fE spread spectrum communication
BRAE A frequency hopping communication
EhilfE  mobile communication

N NEfE personal communication

BRI TICL HERE  radio telecontrol for railway

DRI ZENLAE LR B IEHE  radio telecontrol of locomotive for shunting at hump
TCLEHEIEE  radio distance-measurement

TN E ST  radio locomotive signal

T HIHZE(SS  radio shunting signal

P2 (55 radio shunting signal at hump
P HIHZESS  radio operated signal for level shunting
FIR[IE{Z]1M telegraph network

HIRiE{E  telegraph communication

LAY code

HALHL  teletype

ANTHARHL manual telegraph set

FHLEE key

40T RAIRML  tape transmitter

W SCERGHL  Chinese character code translation equipment
AL keyboard

IR &AL carrier telegraph terminal

N Z B H R time division multiplex telegraph equipment
AL telegraph switching equipment

HEiHE 5 K442  start-stop signal generator

HIHE SWARMNR S start-stop signal distortion tester



FHFHLAR  telex subscriber's telegraph
TRWIHETS  Morse code

TLEAT BRI B protected 5-unit numerical code
BT, simplex operation

XL duplex operation

W LI B {E half-duplex operation
B single current

XUt double current

HREZE  telegraph rate

fIAAE  bias distortion

FEPERSAE  characteristic distortion
ASHRNESAE  fortuitous distortion

1k start-stop type

A 4= carriage return

47  line feed

iB#  back space

[] B space
TH blank

Hi4fL feed holes

LSl  code holes

HLESAZ#  circuit switching

A message switching
fEERIENL  facsimile transmitter
fEEAEWAHL  facsimile receiver
fERUCR ML facsimile transceiver

M AEEAHNL  photographic facsimile apparatus
AEAEEHL document facsimile apparatus
HBEiE(E  data communication
BHRE5H%E  datasignaling rate
BfEi% % data transfer rate

R B frequency shift keying: FSK
MR EESE  phase shift keying; PSK
SRS Manchester encoding

T HEHI %A binary encoding

Xt #|9mfS  doubinary encoding

Z P4  multilevel encoding

i/ 98 message

bt heading

ek header

1% text
fi; 4340 packet; package
EAEN block

H4t  interchange
#HHLI%  transparent transfer



A& throughput

IRAEF K state transition diagram

Pil; BN access

EAF; DT option

B default value

B[] data network

AN FHEHER public data network

LA private data network

GRS Gy IR hierarchical network
WIEMZE  tree network

B ATE mesh network

EIEMZ star network

PRI X 2 ring network

Lrp AL centralized network

AN 4% distributed network

THENLMNE  computer network

ETM  communication subnet

FLAZHN 5 43 2HAS 6 A packet switching network
450 node

WX 2% HLi% inter operation

WX 2545 network management

TR G % open system interconnection; OSlI
M gateway

MZEM4%  bus network

LRI ethernet

BEMY communication protocol

X e [l ) I AE two-way simultaneous communication

MAAE B EIE two-way alternate communication
HAL A one-way communication

ERBERE synchronous communication

S IEE asynchronous communication

MEHLE  virtual circuit

M TALH  duplex transmission
BT ALY half-duplex transmission
HL T AR dimplex transmission
JATAE%T  parallel transmission
HATfEHT  serial transmission
[[2546%;  synchronous transmission
SBE% asynchronous transmission
XUAMERT  bidirectional transmission
HE LS unidirectional transmission
RRKAEHT  burst transmission

#H baseband

FHrfE T baseband transmission



ZEEPEH] error control
ZEEWE error recovery
4569 error detecting code
AJH55Y  error correcting code
ARG parity check

X Y e vertical horizontal parity
%2 Hi%ER multipoint connection
RN %SRS point to point connection
IEM{ZiE  forward channel
XIA{EiE  backward channel
fZ1E% %  channel capacity
HAEEERE  datalink

BRI link management
ZBEHE multilink

376 element

BB time slot

HZMNZ  automatic answering
EHzhEN] automatic calling

Wi A% distortion

MRS block check

IR Y broadcast call

Fmy; FEIF calling

e B called

= Y

FAF character
TSI character check
AHT- 1R 1] coherrent modulation

H4E%5  combined station

FEthl 15

control character

Pk control station
&I cyclic code

B data
HHRfEE

data channel

Bl s %4 data circuit terminating equipment
BE&mik4  dataterminal equipment

FErids  concentrator

ik data station

Z4y % differential modulation

g ek e differential phase shift keying; DPSK
[N, echo effect

Kr[A2E  bit synchronizing

HLELSFRS common channel signaling system
AR (ES  end-of-block signal

IEXE M 55 end-of-text signal

fEaE {55 end-of-transmission signal



R ZEE bursterror

SRERRE KM error correction by information feed-back repetition
SRE R error correction by feed-back repetition
ZEEERIN error detection

[EHWAE  inherrent distortion
BERREMY link protocol

MFE  procedure

Fuh master station

M3k slave station

WA Z  modem

AT A packet switching
IKAREL L permanent virtual circuit
¥if; R polling

P selecting

F U5 primary station
PR EFNFE recovery procedure
B R B PR 1% request data transfer
ZHEREZ  residual error-rate

455k secondary station
155 o A signal quality detection
A E{ES  start-of-block signal
LI5S start-of-head signal
IEXHFUGES start-of-text signal
fIEfES  start-stop signal
g%k store and forward

KiE(EIE  transmit channel
PIRfEIE  receive channel
JEfEH] flow control

i window
lah jitter

FHZE  congestion

KA 225 undetected error
Pi{EiE  wide-band channel
FEREIY  virtual call

gifiithhl  abbreeviated address
WILERR; RIZE bit-error rate
WFH  character-error rate

WFH#  block-error rate

hAji% 4 intermediate equipment
WH(5iE  logical channel

HEA  redirection

P protocol

ZHAPML  interactive protocol

[ AFF WL character-oriented protocol



[ A L bit-oriented protocol

e protocol specification

BERRYEHIINAE  link control procedure

FEARTIEE RS HI AL basic link control procedure

WSS FSF communication control character

HAiE retransmission

— MR conformance testing

HIEML front-end processor

B{EALFENL  communication processor

B 54|28 communication controller

HEEN communication interface

ML REe, YRS packet asssembler/disassembler; PAD
s o320 XK i packet mode terminal

itz frame format

TERFF  delimiter

MWiE 4T frames start delimiter

Hoht address

JRAHHE source address

& il destination address

R A connection mode

TiEH )77 connectionless mode

s K#  originator

P ¥ receptor

A Hh 2 iy local terminal

O R 2 iy remote terminal

R5%&5i  dial-up terminal

o5 AU iy virual terminal

Xa{E%5  wayside signaling

%E35{E5  signaling at stations

{55  signal

N
W A5
BafES  daysignal

WIEMES  night signal
BRGEMES  signal for day and night
bt ERer fixed signal

#0155  movable signal
MLEES: VIZEBZNES  cabsignal
HHI{E%  groundsignal

F155 hand signal

NG5S flashing signal
HZEHIES  speed signaling
WEHEHIE S  route signaling
ITH455  trainsignal

|

visual signal

|

B
5 audible signal



W4 55  shunting signal
HITES: WES  proceed signal
HEEES  caution signal
JRIE(ES  restriction signal
fE%155  stopsignal
%555 absolute signal
KHES permissible signal
X155 receiving signal
KZAES  departure signal
BI{ES through signal
51955  calling-on signal
TE S5 approaching signal
LViNER= repeating signal
WSS obstruction signal
WIEfES  humping signal
HEFMES  start humping signal
RTTHEAE S permissive prehumping signal
TGS humping fast signal
PR HEIRE 5 humping slow signal
NIEES down jump trimming signal
JAiEBfE5  backing signal

IR G shunting signal to prohibitive humping line
B AMRHIfES  most restrictive signal
WRFRHI{ES  more restrictive
K ALES  most favorable signal
BKAYES  more favorable signal
HOHES conflicting signal
(EREETZN signal aspect and indication

BRI N wrong indication
fLiEE 8 false indication
HRIEE range of a signal

(ER=PIT signal at clear

S5 signal at stop

fZ5HL  signal

BAT{E5HL  color-light signal

EHEABITESH: Z240E5H multi-lenses signal
A EITE 5P searchlight signal

EWRIE5HL  semaphore signal

HUWENZ SHL  mechanically operated semaphore signal
HENER S SHL  electric semaphore signal

LRI AE 5L single wire semaphore signal
MELENAZSHL  double wire semaphore signal

S 5L high signal

BG5S dwarf signal



{55428 signal bracket

{E5HF  signal bridge

HHE 5Pl home signal

HE Sl HAEESHL  starting signal

MHEE S S RE Sl advance starting signal
LR ES5HL; LR RE5HL  group starting signal
HEEEESHL  route signal

B AE 5 ML route signal for receiving
KIEHFIRIESHL  route signal for departure
BEREBIRESHL.  route signal for receiving-departure
JHIES ML block signal

FEAAESHL  main signal

ME{ESHL. dependent signal

W&E{ESHL  distant signal

ITHAE5HL  train signal

WZAE5HL  shunting signal

IEIEE 5L hump signal

WIEER{E5HL  humping signal repeater

HEWI{E 5 ML obstruction signal

W25 {5541 approach obstruction signal
HorE 50l repeating signal

XA ZE(Z 5P signal for shunting forward and backward
MH %S 5 #1  signal in throat section

JAZ 5 ML signal for stub-end track
HERESHH modular type signal mechanism
Fones  indicator

MR IRES  route indicator

KIEFRKINE  departure indicator

WK IR shunting indicator

KIEL IR KPS departure track indicator
TB#F 2% switch indicator

ELFR2%  derail indicator

LR RN 7R 8%  track obstruction indicator
KESFKR%:  water crane indicator

EPELIREE  buffer stop indicator
WARIE 75 £~ 8% switch indicator with level

v FibR  station limit sign

Tiskr  warning signs for approaching a station
{55 TRbr  signal out of order sign

A interlocking

IRt % interlocking equipment

LRSI centralized interlocking

BUARAE A B8 mechanical interlocking
AR BT electro-mechanical interlocking



LR L 7R
i SRV R S
FA R Ak HE
prid i SR

electric interlocking
FRICEH  all-relay interlocking
AT BB
SETES  route type all-relay interlocking

individual level type all-relay interlocking

TAL-2k B A S EE PR microcomputer-relay interlocking

MALEEAE  microcomputer interlocking

K3ty HE AR AR relay interlocking for large station
ZIN i R AR relay interlocking for small station
WX B SEP I interlocking for shunting area
HAENBAEPEST  unit-block type relay interlocking
MR ESEPES  modular type relay interlocking
e EF IS non-centralized interlocking

BEATAR DT interlocking by point detector

FATES ST interlocking by electric locks

T BB interlocking by electric locks with color light-signals
BN FE B ERE)  interlocking by electric locks with semaphore
FLEE B FAT 85 4T interlocking by electric locks with electric semaphore
Hzh&ik  automatic lighting

Bl locking

1 % P route locking

BB A approach locking

HE AT 1A check locking

[X B A section locking

4 Z K4 check 4mm opening of a switch point
BiibERE prevention for repetitive clear of a signal
LA A electric locking

HUBAH]  mechanical locking

FENIHA normal locking

SAIE  reverse locking

TEJAAH] normal and reverse locking

i release

HEERFRET  route release

B — B route release at once

HEEE A BUABL sectional release of a locked route

N Lt manual release

g N Tt manual route release

B NTMST manual release of a locked switch
FREF AN Tf#81  manual time release

ANPREF N TA##8T  manual non-time release

EHSBRE RS automatic time release

W AR released by checking two sections

Y e released by checking three sections
PU5GA  released by checking four sections

SEA T %

basic route



Xof [ B B 30 % route with overlapped section in opposite direction
JIE ) St route with overlapped section in the same direction
JESEREES  successive route

#F78  indication

Pt RN approach indication

®XFEIR  departure indication

%~ switch indication

{55~  signal indication

E5IFEFE R cleared signal indication

S5 MEIR  stop signal indication
HEMBUHE R route locking indication
NTAR4IE7R  manual release indication
4%~ button indication

B ENMEIR  switch normal indication
BRI switch reverse indication
Rk #E IR track occupancy indication
XE SRR section occupancy indication
MR ZR  switch locked indication

KA FER  spotted indication light

W IR strip indication light

% alarm

FAT L W22 4% alarm for burnout of a main filament
KT 22 by 22 4% alarm for burnout of filament
JEWTE T 22 R % fuse break alarm

IR grounding alarm

B alarm for a trailed switch

B A5 switch starting

B switch in transition

B#IRF)EE)  sequential starting of switches
TE 7 7 2 A6 sequential transiting of switches
JaEkEd]  local control

M EFEH]  dual control

HEFIHEHE  route setting

ik, presetting of a route

EUHBEEE  to cancel a route

R4t released route

I route selection

A% to hold route for shunting

rhigiR (e, HR3TIR - midway return operation
BjyE s, protective turnout

WHNEZR,  switch with follow up movement
RBiiE 72 interlocked switch

AEBRBE 2T non-interlocked switch

EIE T centrally operated switch



JE4ErhIE L locally operated switch

IBEEX  interlocking area

AEECAEX. non-interlocking area

T X B section with a switch or switches

THXBL  section without a switch

LREEIXBr  track section

il X B approach section

B—HEIX B first approach section

B HEIXEBL second approach section

=R B departure section

BB EXE  first departure section

BB EXEL  second departure section

BRI interlocking chart and table

i interlocking table

R route sheet

e 4z non-vital circuit

il FEL B energizing circuit

HIAHLES; HORFES  self-stick circuit

v M 5% geographical circuitry

“k HL IE B i parallel relay network

JEHLEREEMEE  series relay network

ok H I E AL I I successively worked parallel relay network
FALKT single break

Py double break

HEHEKA  repeated checking

W PEAG: £ H i polarity checking circuit

B2 JFHEE  sending and receiving separated circuit
KKAEHLE,  apark extinguishing circuit

FEABBIHE  fundamental interlocking circuit

HEE RS route selecting circuit

B A PR B locking circuit

fRALHLI  release circuit

SSHIEE,  signal control circuit

SSNLAATHEE  signal lighting circuit

TEFPEHI B switch control circuit

FONHLH  indication circuit

BEAHEES  liaison circuit

XTHBE A& HEES  liaison circuit with block signaling

B ZERC R HEE  liaison circuit with automatic blocks
FEB A ZEEL R K liaison circuit with semi-automatic blocks
v R R SR HLE liaison circuit between stations
Al R LM liaison circuit between yards

WIS BCBE Z HLER  liaison circuit with a locodepot

v NIE B RS liaison circuit with highway crossings within the station



ARSI 4 1)

circuit to hold a route for shunting

JEiEHI L local control circuit
NHIERG YRS protection circuit for approaching heavy down grade
FIRLLH AR, protection circuit with switch lying in receiving-departure track
B RN 2 HES  route indicator circuit
KRR~ departure indicator circuit
WZERINZSHEE  shunting indicator circuit
B S through button circuit
EEd 4 H % automatically through button circuit
$##E#lE  control desk

B4\ G operating console

FRREL  indicating panel

4% control panel

44 manual release button panel

[Al =424 %L agreement button panel

HeE unit block

2H [m modular block

H47%  unit block assembly rack

ZEE%8  composite rack

445 unit block rack

ZHIHEHE  modular block rack

4% distributing terminal board

FEHIG #HIT  control desk element

ORIl pull-out button

Eir g3l push-in button

HE2 %4  nonstick button

A E 3z stick button

o indication lamp

{555 /~%  signal repeater

b0 light strip

JCit%%  bus-bar

ek T terminals on distributing board
HJFuE 7 terminals for power supplies

HEu T terminals of a unit block

HH%F  terminals of a modular block

gk A relay case

k2R R4 shock absorber base for relays
AFIEEF transformer box

JEhiElAL  local control panel

M H 25 & underground cable terminal box

M ﬁﬂ@'ﬁ cable terminal box on a post

cable branching terminal box
intermediate cable terminal box
cable terminal box



BE44H  point detector
TB 7R switch lever
{5598 signal lever

SEE pipe installation
S %A pipe compensator
A pipejaw

EFAT pipe link

1k deflecting bar

HAMN right angle crank

CINEvLi) adjustable crank

FENF  escapement

BRI 2% plunger lock

A 2% switch-and-lock mechanism

RufiFf  front rod of a point

NG adjustable switch operating rod

SL3EE  wire installation

S EFN wire-adjusting screw

S % EE  wire compensator

$LF4 horizontal wheel

SRS % vertical wheel

SLSIH  wire carrier

S F4040  horizontal wheel assembly

=52 signal slot

HuEREfELS  track treadle

A4S electric lock

BEM M 2% contacts operated by semaphore

B #s  pole changer operated by semaphore

1%E  block system

[X[A][41%€  section blocked

X2 A]  section cleared

X 15 5 section occupied

HiGHIZE  telephone block system

A MZE  electric staff system

H K JE electric tablet block system

FHFHZE  semi-automatic block system

ke HB)HZE  all-relay semi-automatic block system
BALRAK 2 F B A2 single track all-relay semi-automatic block system
XLk - 5B ZE  double track all-relay semi-automatic block system
Hzhl#%E  automatic block system

FALA] H B ] 2 single-directional running automatic block
XA EEIHIZE  double-direction running automatic block
HAGE B2 automatic block with coded track circuit
ik E S 1ZE  automatic block with impulse track circuit
BAESIHZE  automatic block with audio frequency shift modulated track circuit



WA A B H12E  automatic block with polar frequency polarize track circuit

Tt AL H M %E automatic block with AC counting code track circuit

iHiE 3% automatic block with axle counter

“RINBETNZE  two-aspect automatic block

=RINHEINIHZE  three-aspect automatic block

JU S~ EBNHIZE  four-aspect automatic block

M1ZE5r X block section

HEXE overlap section

R IX B overlap protection block section

Bj3 X B protected section

£y L] coding during train approaching

{55 signal location

HH{E5 A single signal location

JFEES 4 double signal location

Ti/riH1ZE  preworking a block

R &IT1%E  block cleared

HUVHIFI%E to cancel a block

ITHEEH  to transfer of lighting indication

H1ZEHL  block instrument

A HL  electric staff instrument

HAS BBl electric tablet instrument

FHEHZEN  semi-automatic block machine

PEAE train staff

PR tablet

PREHENT2S  staff pouch

PR ENFZIHL  automatic staff exchanger

BRI 4 tablet pouch

PR E S UHL  automatic table exchanger

FHRLERZS  staff with a key

DY IR s ) R 4t humping control system
Hsh{LIEI& 248 automatic hump yard system
FHIMIEIE RS semi-automatic hump yard system

WAL BE %% mechanized hump yard equipment
AEHIRALEE IS4 unmechanized hump yard equipment
E¥ miseroute

FrASKE carspace

BE  catchup

il  cornoring

BhAKE  distance-to-go

STERIES, 4rBUER, branching turnout

Ul S A electric interlocking for hump yard
FERIEN; FBhfEMk  manual operation
HERRIEOENL: 2 EZMEN semi-automatic operation by route
HzEMEN  automatic operation



W LRIGRIEE S tangent retarder

W& NYEGESE  master retarder

ZEHIRESS  group retarder

IR 2 H|ZIRZS  retarder in closed state
JRIE B AR retarder in working state

IR ZREAARZS  retarder released

IR BRI IR AL clearance of a retarder

WRCEE H3hiEH] automatic rolling down speed control
BT speed measurement

MRS distance-to-coupling measurement

il weight sensing

fllfH. rollability measurement

Hab S 533105 automatic car identification
LPIENLZERE4E remote control of hump engines
TG s G FE P 5 H]  automatic switching control of humping yard by
routes

HEVETE F H3hiH]  automatic control for humping speed
HPRFT#ESEH]  target shooting

MIRALIL S classification list conveyer system
THILMIE 2SS radar speedometer

TEAPUHESS  car retarder

ZERRNNIESS  car accelerator

HEZE/NER  propelling trolley

it \EE  air reservoir

RG2S clearance treadle

KA B#%  water separator

KUE T FES:  manometer regulator

RE &8 51 %  air pipeline pressure governor
HEERGETE 2% route storing devices

L5 electropneumatic conveyer
HEMEI%E#  electric motor operated conveyer
AR IR IZS  presence monitor

WIZEE S cabsignaling equipment
HAWIZEIES  intermittent type cab signaling
HELEHIEIES  continuous type cab signaling

Pa i ANLE(E S approach continuous cab signaling
Hzhf5E2%  automatic train stop

HzhfE%E  automatic train stop equipment

BN ANLZEIES  inductive cab signaling

WL SIHAX B. cab signaling testing section

WIZE(S S1EF A cab signaling inductor location
%% wayside equipment

WA locomotive equipment

ekt bl receiving coil



HLZ &M% locomotive inductor

Hb AN 28 wayside inductor

RIS wheel detector

F:F#  cab signal box

TR acknowledgment lever

il acknowledgment button

JrIAEA%E2S  directional switch

FSTUR N #8  single frequency inductor

XU 2% double frequency inductor

ML test loop

FIZEIGATIEHI RS train operation control system
FIZEHBIRE  automatic train speed restriction
YZEHEIE4T  automatic train operation

TR stopping a train at a target point

I TESEH]  automatic train door control
FIZEHEHE  automatic train speed regulation

WL Rz IE A approaching announcing in cab

T8 A5 2% highway level crossing announcing device
BHHZMES  automatic level crossing signal

EZEIF4AK  automatic operated barrier

18 E 45088 highway level crossing out door audible device
EO#IEX B approach section of a highway level crossing
1B HIEWE S highway level crossing obstruction signal
JEI{E5 ML highway level crossing signal

EO{E 54414 highway level crossing signal control panel
Y)W mi4%%0  button for cut-off an audible signal
=ARINDIR RS highway level crossing flashing signal

B OREEEMES  remote surveillance and telemetering for highway level crossing
WEMEN{ZS  bridge obstruction signal

Mr 5218 FN e A% bridge announciating device
BEIEEMI{ES  tunnel obstruction signal

BEIEE AN % tunnel announciating device

WS 51440 obstruction signal button

P remote control

E(E remote surveillance
EN  telemetry
= remote regulation

X EESE  remote control for a section
WX remote control of a junction terminal
WEEF LN control office equipment of CTC
WEEB P field equipment of CTC

rh4kul  repeater station

2R 5 field location

X B remotely controlled section



FaE I % controlled object

TIN5 indicated object

A dispatcher's control

a2 ) centralized control

ZEykiEH]  station master control

WERE, fRAERRRSA dispatcher's supervision system
EBEXE remotely surveillanced section

W55 surveillanced object

PEIFE AL cyclic scanning system

IR By X, IEFEE(S 431X directly surveillanced subsection
R By X, mFERE(E 40X relayed surveillanced subsection
plaw S directly survaillanced network

TEFE M 4% relayed surveillanced network

415 controlling point

W45 controlled point

EHIEAY control cycle

FoREW indication cycle

FIZEAIE K~ train position indication

ZEIRFEIR  train number indication

2% I8 occupancy indication

S~ delaying time indication

ITHCW4  train movement recording equipment
BATEHEZAX train diagram plotter

PUEHEE  track circuit

BEHIERE  DCtrack circuit

TIHIE M ACtrack circuit

W AFIE R, valve type track circuit
HELEAHIEHB  continuous track circuit

fik R EE L pulse track circuit

HADHUE R coded track circuit

SINPIEHE  overlap track circuit

WAIEHEE  polar-frequency pulse track circuit
TG B jointless track circuit

WHPIEREE  frequency modulated track circuit
BAEIE RS frequency-shift modulated track circuit
KRR KIS B asymmetrical impulse track circuit
T BHLPIERES  AC counting coded track circuit
MEHENIE RS phase detdcting track circuit

T PIEHEE  open type track circuit

B IE L close type track circuit

R ARBIEHER  single rail track circuit

XA RPUEHEE  double rail track circuit

BB R DAL coding of cintinuous track circuit
JEiE2S K track clear



Ji& 1 5 track occupied

STEERN. shunting effect

HUEH B BIRA shunted stated of a track circuit
PUE A EOIR S regulated state of a track circuit
i%HLYG  feed end

2 ¥R receiving end

—iEE % single feeding and multiple receiving track circuit
TERSHLPH; EAJRMFEFE  ballast resistance
WEFEHT  rail impedance

SR ; /7 itESE shunting sensitivity
FRUEsr % RIS ; SR> URE standard shunting sensitivity
Wi {#F%  broken rail protection

A ENIE IR serially connected track circuit
FERERENIE K multiply connected track circuit
MBI EHIIS  track storage effect

HIEA IS track galvanic effect

i shunt

ANTL4#  manual shunt

B 4> 4  instantaneous shunt

BIX B dead section

HUEHE>E  cut-section of a track circuit
FEIXEB cutsection

WHEAZ X polar transposition

—IkZ¥  primary parameter

“XZ¥  secondary parameter

W 44%%  rail insulation

W% insulated joint within a turnout

RNIR A4 2% insulated joint located within the clearance limit
BENE 28 track lead

BkZk  jumper

PENFELEL  rail bond

FEET WP 4k plug bond

PRI EELEL welded bond

HUEE A ERE  track transformer feed end

HIBEZ AT RS track relay transformer

HUEHPIAE  track reactor

HUEAFFHLS  track rheostat

BiPrA8[E 2% protective transformer

oA 2% impedance transformer

HMUEAFELSFE  track transformer box

PREHZT  relay

A front contact

Ja4% M. back contact

EfIHEA normal contact



SALFER reverse contact
M4 contact closed

B contact open
kAR kAR IHE  relay energized
kAR QR AR L relay released
W JEC S [] pick-up time

FERUET[A]; ¥ NESIE) drop away time
A transfer time

B ] pole-changing time

R B[R] slow pick-up time
ZEIUT Al slow release time
MASfE  pick-up value

TAEE; EaWH{E  working value
WEM  rated value

FEJBUE; 7% FMH  release value
HMAE  pole-changing value
RIEZEL  release factor

kB REUE  relay sensitivity
Bk contact pressure
WK £ 4]  magnetic circuit

B ARY  contact system

Ak front coil

Jak  back coil

HLRZ4k L #%  electromagnetic relay
D4k ES  code relay

Bk 4 DCrelay

T A AC relay

THMkHESE  AC-DC relay

kP4t S impulse relay

LRk 2% transmitting relay; transmission relay
R4k 2 shelf-type relay
AR GE S plug-in type relay
B4k H2S  gravitation type relay
4k E B spring-type relay
N4k S thermal relay

BRI LS  rectifier relay

TRk 2% neutral relay

Bk H 2% polarized relay

A4k 2% polar biased relay
HAEYKHEE:  combination relay

T T ALk ES  AC two element two position relay
Rk HEE  slow-acting relay

KL 2S  slow pick-up relay
SEIMARHLAS  slow release relay



REKHE LS quick-acting relay

TRIK 2K 2% quick pick-up relay
IEHHEEZE  normal acting relay

Bl switch machine

HLENEAHML  electric switch machine
SR  electropneumatic switch machine
VRS RNL  electrohydraulic switch machine
KINR LRI heavy duty switch machine
POEFERIHNL  quick-acting switch machine
554 driving system

B RS  locking system

[EBh)JF A% switch circuit controller
BEPRELLE RS frictional clutch

BEPRAE L, WA frictional working current
sHEFF  throw rod

Z N indication rod

AR locking rod

1E% right-handed machine

%% left-handed machine

ZhfE  stroke

B trailable

Y dissectible

B84 dissectible pin

#5| 77 tractive force

TAEHIR  working current

i1 locking force

411 releasing force

EhEERFT  operating rod for driving a switch
FoRIEREFT  connecting rod for indication
HANMML 2235 E  switch machine installation
BEfLE$]  DC power supply system

T EH]  AC power supply system
TBAfLHH]  AC-battery power supply system
F7ftH  floating charge power supply

T HLJE  main power source

#%HJE  stand-by power source

ity centrally connected power supply
T2kftH,  main linely connected power supply
FRBEH  looply connected power supply
— IR primary cell power supply
b ftHL  storage battery power supply
B st rectifier power supply

JBAHYE  AC-battery power source
ZAFHLYR conditional power source



JilAEEE  directional traffic power source
L HLYR centrally connected power source
Je3 R FELIR locally supplied power source

S SN AT HLE  signal lighting power source
HIKEA  emergency lighting

Hah#e#, HahP)#  automatic switching over
HJE5E  power supply panel

TIHLJEE  AC power supply panel
HiRHJEFE  DC power supply panel
ZAFHJEBE  conditional power supply panel
HIEHE LB power switching over panel

HLE 3 %28  automatic voltage regulator
EzfE  automatic voltage regulation
FhiH & manual voltage regulation

TB 70 ) F YR power source for switch control
BEBEHIE  power source for switch operation
TB 73RN IR power source for switch indication
P24 YR power source for relay control
FoRITHLJE  power source for indication lamp
[NYGERYE  flashing power source

K5lras  fuse

BEFE S lightning arrester

-2 4 fail-safe

AEEME  reliability

Za safety

Hix/p¥  wrong handling

S A% 4 failure to the safe side

BEI /AR instantaneous loss of shunting
LT interference from neighbouring line
o FL T4 high voltage interference

W T harmonic interference

WIRZES| T8t diesel traction interference
THTI  lightning interference

HRBiA false locking

HARARET  false release

iR S 5 wrong clearing of a signal
HHRXM{ES  false stopping of a signal
E#KEFIR  loss of indication of a switch
BHHAREIR  false indication of a switch
B3 f# false release by itself

JRBIA  missing locking

JRAESEL  missing release

KB loss of interlocking

5 H power failure



HJEME  voltage below level

JT22Wr22  filament burn-out

YEWr 222 fuse burn-out

HEAR plug-in trouble

L%  wire lead drop out

$efEARKR  not well maintained

KAEAR  notwellinspected and repaired
it L wihs construction interference
MIEAR  bad material

%A badinsulation

WA A K bad rail insulation
EMAR  bad contact

T 7 A g 4 switch thrown under moving cars
AN NS human failure

P o 3 emergency treatment after failure
#EE R restoration after a failure
HpEFLE failure accumulation

W2 progression of failure

B close up

X[E)3H4  section closed up

BEE4T switch closed up

B 15 H equipment out-of use

Vawii] put into operation

hn#E sealing

ik breaka seal

G5 MLET )T s {554 inadvance of a signal
G5HUET s A5 SHLAJT  in rear of asignal
PHATE relay room

HJE% power supply room

& HIhE battery room

fitfR=  acid store room

#ZEHlE% control room

BEESENLE air compressor room
TEIENIZEE S hump mechanics repair room
MIESh /1% hydraulic pressure engine room
5541  signal maintenance

& fA4EE periodical maintenance
H®4Ef8  current maintenance

Tiki4EfE  preventive maintenance

# 1% corrective maintenance

11%If&  planned maintenance

EZ:E  on line maintenance

B 2:1%  off line maintenance

¥1%  alternative maintenance



{5 5% h1&  signal centralized maintenance
(EREE-3 signal renovation

559 signal intermediate repair

fE5HfE  signal fault

WA misuse fault

YiEilE  hindrance fault

TH®I4  Dry stone pitching

WA Grouted stone pitching

WEWHEREEL  grass planting by hydraulic jetting
+ T &/# B geo-technic synthetic material
PIEF A Throw-filling stone

¥e3EYb 47 Sandstone for exchange-filling

FIWEHE  Color-painting stake

P Guard rail

HEZEZCH#F  Frame-structure medium bridge
HFLEEMAEIR  plate-covered culvert of single span
— R BEIX (R TC 422k lay jointless rails in the sections with a throughout completion
KRIWIMAL FEEEALZHEEE  track leveling and lining with large maintenance machine
N T TCER B dispersing and lock-up of the stress
A EEES  Safety-Quality Control and Environment Protection Division
ZE5 0N general Service Office

TFRE6 % Engineering Laboratory

T H#H  tool track panel

BRIEE %5 railway coach wagon

FIEHL  unit rail

HedEuk Transferring station

2ik%%  evading line

AVETSIK living sewage

VWA Clay-bound macadam pavement
uifg TR after-station works

PHEPEE:Y,  Track Panel Assembling Yard

WHL city power supply

Bk track material

WsEHE  finished track panel

E®RKIE  close streaming method

FE4H%IE  fine lining and leveling

FE#:  surrounding fence

A2 hanging rail

FERLELYS track connection station and yard

Fb base pit

WIAHLE  diesel locomotive

FERXPHEAE "2 to/fro track panel production line
BB track crane

R thermit welding



BB LE 528 rail telescopic adjusting device
A4 unit-work undertaking system
+THH  geo-technical material
HRESERITH  beam-reverse-loading gantry crane
PE 5 shunter

XL walkie talkie

¥k guard rail point

[ HL  Tamping Machine

BCE %45 Ballasting and Shaping Machine

B 1k % Power Stabilizing Machine

PR  rail check machine

JE#AL  road roller

HR straight edge

fifi 45 hard bending

i twist

Ryt flaw

E burr

&  folding

K45  rust removing
7 welding

1Ek normalizing

J/K¥%  water cooling

WE straightening

B fine grinding

A5 fault detecting and checking
R4 trial production

GRS type test

TiiEA%h4%  pre-formed rail gauge
BBIA rail gap slices

WESIHHL  hydraulic rail setter
TR rail grinder
BafE4(ES  mobile stop-sign
BaR#EES  mobile slow-down sign
WL train dispatching line
L towing line

IEIEZE  hump line

%, BkIE  railway railroad
(TSR railway science
BRI AR railway technology
BRI railway classification
AR private railway
FRYERNER % standard-gage railway
RN narrow-gage railway
KR meter-gage railway



k7R

broad-gage railway

LGB single track railway
ML double track railway
2B multiple track railway
AR heavy haul railway
[EprSrds high speed railway
MR suburban railway
kA Ak industry railway
IR mine railway
2B elevated railway
ML forest railway
WIXEk#E  mountain railway
BEA%LEE  existing railway
Bk newly-built railway
L% reconstructed railway
L k% special purpose railway
%% branchline

B railway special line

HIRIZIR A railway line for mixed passenger and freight traffic

S EEIEAT
BRI

X [a]

X B
LIt
ey =
TN
S HEHEEN
B 5

train diagram
construction length of railway

section
district
wheel load
axle load

maximum allowable axle load
axle load limited

clearance diagram

WL R4 L SRR A clearance limit for upper part of rolling stock
W4 FER AL clearance limit for lower part of rolling stock
Y1528 M HAER  track-train interaction

ti#E Z% adhesion coefficient
3 wheel slipping
#5770 mode of traction
WHARE  loading coefficient
HE  speed

FF4# ) continuous speed
YIEE  balancing speed
BEEE  maximum speed

G FEE  critical speed
HEIE heavy haul train
R 4 high speed train

R K A exceptionally long and heavy train

B ZEIE T R

train collision



H|ZEJEiE  train tail collision

FIZERERMAT train rear end protection

i4§iz5)  fore and aft motion

Y R4 train running in

H)ZEhifd train running out

H|ZE4 8 train separation

Y)ZEEi7E  train overturning

Y5112 train dynamics

Y eS8 712 train acrodynamics

WIZEZSRES)  vibration of rolling stock

A IrdRsh longitudinal vibration

FiRPR5N  lateral vibration

FEEYRB)  vertical vibration

EWES) rock-roll vibration

WIZEZEHFIFR  resonance of rolling stock

MLEZE b impact of rolling

MNEphdi  longitudinal impact

iy lateral impact

FEEppidi vertical impact

fizubgr S ENLE3EME automation of synthetic operations at freight station
TSR B 501k automation of traffic control

AL EE BB automation of synthetic operations in marshalling yard
YKz EREE RS railway operation information system
PR R G railway data exchange system

BE RS simulation of operation system

BRgE  railway law

PRIBVE railway act

BRI A% railway code

BRSO EALFE regulations of railway technical operation
Bk g BEiE international railway through traffic
FrECIZTIE  agreement of international through traffic
FREEIZIET  protocol of international through traffic
PRk g s A 2 convention of international railway through traffic
B e ik newly-built railway construction
AT unit project

B LFE  part project

AUTHE  item project

AT AT R 5 pre-feasibility study

T H @ proposed task of project

AJATYERESE  feasibility study

Clarans preliminary design

HAREIT  technical design

AR altered design

RIS individual approximate estimate



ZESMEZL comprehensive approximate estimate
WEE BN adjusted sum of approximate estimate
ERS checking of investment

KHMEE investment estimate

fE%FEFE  index of estimate

TR %  reserve fund of project

T IRE  final accounts of completed project
Bk FH right-of-way

B - railway reconnaissance

HIEHE  topographic survey

HFIAE  geologic survey

KCHLFIHEE  hydrogeologic survey

VS %l RN survey of soil and rock composition
T AHYER A R physical and mechanical properties of soil and rock
+4%r35  classificaion of soil and rock

BEIEFEE /2% classification of tunnel surrounding rock
4K excavation prospecting

YR geophysical prospecting

JRALIK i situ test

B 1A dynamic penetration test

PR 53 N5 standard penetration test

X 35k i regional geology

TR R engineering geology

AN R 5 unfavorable geology

IR 5 special geology

KB %R meteorological data

UREEIR freezing depth

TR R engineering geological map

YKIHAE flood survey

JTEIHA  river course survey

KX AEAFE I survey of catchment basin characteristics
A main river channel

WiHii#E  design current velocity

Wit mifE; Withrm  design elevation

Ji St /K67 historic flood level

MriskizK 3L hydrology of bridge and culvert
IKFAZ hydraulic radius

MRt survey and design of bridge crossing
JKIEYE  slope of water surface

JKICME: hydrological survey

P AR catchment basin of debris flow
HEKAR  flood frequency

WiHME  design discharge

it/KAL design water level



Wit /Kid 24k designed flood hydrograph
VPRI allowable scour

— Bl general scour

BREgIIE railway survey

LR g B route reconnaissance

I preliminary survey

oL T2k photoelectric traverse

HIZME  topographical survey

REA LM ; IHZME  survey of existing railway
Y2, "i#Z  mean square error

LRI e center line survey

HZRHE  center line stake

IKHE R EFEIE benchmark leveling

FAEE RN E; P center stake leveling

£ #5155 curve control point

TR intersection point

BIZZ 5 auxiliary intersection point

af  deflection angle

435 W) A auxiliary deflection angle

AAFRITAI A plane-coordinate azimuth

RIRfA  quadrantal angle

Z4i#H  plane rectangular coordinate

Wi ik broken chain

W aE projection of broken chain

W = broken height

BRES M B & BRI railway aerial photogrammetry
BRI B railway aerial surveying

PR TR FIZIK  remote sensing of railway engineering geology
B segment of survey

FTi g £ aerial surveying alignment

MiAMZ S field control point of aerophotogrammetry
L HEEl index of photography

=MEEE trigonometric leveling
BEiEIAAMEHITE  ouside tunnel control survey
Mrh&e & survey of bridge axis

TR R R 2k engineering geoligic location of line
K] distribution of stations

FF AU repayment period of capital cost

a4 ek paper location of line

B I B section of sufficient grade

4 overlapping line

PR length of station site

i R R grade of station site

B/NZEEE minimum radius of curve



#iZk  circular curve

Bghzk  simple curve

Sz  compound curve

NFH  double spur grade

BRI maximum grade

I A E  critical grade

13 momentum grade

Y1l 3 balanced grade

HEME  harmful district

TEMEB:  harmless district

W B grade section

W B K length of grade section

W E2  algebraic difference between adjacent gradients
X hzk  vertical curve

SYWEFBE level stretch between opposite sign gradient
OB ZE I flat gradient for starting

Hefll; #:i21  change side of double line

BVFN A1 allowable stress design method

R BT plastic stage design method

W PRAR A& B limit state design method

MEM SRARAS Wtk Al SR vevhk probabilisatic limit state design method
HijE 2% seismic coefficient method

HEAMIE  rock subgrade

kL8 EE  subgrade of special soil

ZFER R FE subgrade in permafrost soil zone

FEIR S T IO A subgrade under special condition
TS SR embankment on plain river beach

T EKEE embankment on river bank

W subgrade in slide

AV B RSSE; WEITREHLB KL subgrade in karst zone
Ve A EL 3L subgrade in debris flow zone
PRALEEWIA]  subgrade cross-section

&A= critical height

W toe of side slope

i berm

43T borrow pit

HEI classification of filling material

JESZFR#E  compacting criteria

MIXFEERE relative density

M EREME  determination of nuclear density-moisture
PRIEAIRMNE  determination of bearing slab of subgrade
FREHE  lime sand pile

ERE  directional blasting

R shallow hole blasting



RALIERE  deep hole blasting

EllutriPer pin-point blasting

FA BN blasting for loosening rock
253 pot hole blasting

P4+EE  retaining wall

EipaeEe: 1 gravity retaining wall
ERERED] cylindrical shaft retaining wall
DUHREEE caisson retaining wall

PR guard wall

85 A side ditch

e suspended ditch

K hydraulic drop

SUIAE  chute

HE/KHE  drainage channel

BIKIE blind drain

BE leaky pipe

F4LHEK  horizontal hole drainage

W3t HKWIE  sand drain

BIKEKSE  immerseable embankment
e slope protection

SIRIE  diversion dike

[EybiEdk  stabilization for sands by afforestation
X EE  wind-break wall

By XM wind break fence

b titt,  sand liquefaction

WRAMIENG % standard live load for bridge
Wi a8 bridge load spectrum

P B AT IE R equivalent uniform live load
Witfi#,  design load

*h principal load

fH%,  dead load

+JE77 earthload

FKIE ST hydrostatic pressure

%71  buoyancy

HIZE3E% live load of train

FIZEB 0071 centrifugal force of train
FIZEphdi 77 vk impact force of train
i Z% ceofficient of impact
NATIEM %, sidewalk loading

FIZEHB 71 braking force of train

HIZEZ25] /) tractive force of train

A%, wind load

FIZERE A FEIE ST lateral swaying force of train
WIKIE S pressure of water flow



VKJETT  ice pressure

%K 71 frost heaving force

¥Rikfi#a  particular load

M REHEEE RO 5 77 collision force of ship or raft
HifE S seismic force

HifEZIE  earthquake intensity

HiEZEY  earthquake magnitude

i TAi#  constructional loading

g4 loading conbination

BREEHT  railway bridge

FIZEMF  viaduct

BH drybridge

¥5THf  masonry bridge

WM steel bridge

HIHEENME  riveted steel bridge

/4N T bolted and welded steel bridge

S EME all welded steel bridge

JEE P2 3 i B WA high strength friction grip bolt
HETEREIEEE  torshear type high strength blot
A RIIRTF bolt wrench with indicator

JREEEM  concrete bridge

WAEEELEMF  reinforced concrete bridge
TN S 1R EELHF  prestressed concrete bridge
SeEKIETAN 1142 pretensioned prestressed concrete girder
JaiKIETIN J1 post-tensioned prestressed concrete girder
BB TR F7IREE AT partially prestressed concrete bridge
ZEEHF composite beam bridge

KEESE  shallow girder

TRETRGE  girder without ballast and sleeper

fA % 2H  simply supported beam bridge

HESEEMF continuous beam bridge

BEZH cantilever beam bridge

W#  slab bridge

0 hollow slab bridge

MGt plate girder

TIER  I-beam

FLE  boxgirder

FETEZE  trough girder

MiZe  truss

P2k sUHT28  demountable truss

MIZEMT: WIKIHE  rigid frame bridge
MM B stressed ribbon bridge
=ZMr; MMF suspension bridge
FHMF  cable-stayed bridge



HEHF  arch bridge

[ sk TG fixed-end arch
XUEHE  two-hinged arch

=44#t  three-hinged arch

2 iEH  open-spandrel arch
RITHE: TYERTNIYERE  tied arch
JE IR FRAF Nielsen systen bridge
Je R ARAIE R REEAT N NIPEHE
fighd tie and inclined suspenders
WEEIHF  movable bridge

RJEHF  bascule bridge

“FJiEtt  swing bridge

FHEEMF  lift bridge

IEZEHE  right bridge

FIZEHF  skew bridge

HIZEHF  curved bridge

HiZ:  curved beam

¥ K#F  super maior bridge

KAF major bridge

HfE medium bridge

/MFE - minor bridge

BLZEHF  single track bridge

XM double track bridge

Z 26 multi-track bridge

1IEMr;  EMF main bridge

5|#F  approach spans

AR A deck bridge

AR through bridge
WUZEH  double-deck bridge
KAMERE  permanent bridge

GBS PEMr s {[EHF  temporary bridge
PEfR; B span

#%  clear spam

H34K  overall length of bridge
/i E s underneath clearance

Nielsen type Lhse bridge; rigid arch bridge with

TP ERE  center to center distance between main girder

A panel length
o depth of girder

Bt camber

AL deflection

i [a] panel

Hi%s; 45fL  anchor span
%, ML suspended span

Mgt 325 #) superstructure



JEAR
R
REGIR
S%FF
HEFF
RHFF
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AR 24
A 22
BN 22 o]
ik 153

£ NGIE b
5 L
BEST AN
AP L
T /7 7%
B
P
e
HETH
PR
FEL Ak A
P
HEIEZE
PR
2P

web plate

flange

flange plate

chord member

web member

diagonal member

vertical member

suspender hanger

stiffener

panel point

gusset plate

splice plate

lacing bar

Jk45 & lateral bracing

sway bracing
braking bracing

portal frame

stringer

floor system

end floor beam
jacking floor beam

2% auxiliary girder for controlling angle change
strain ageing

carbon equivalent

steel wire

bundled steel wires

steel strand

stirrup
longitudinal reinforcement
bent-up bar
erection bar
constructional reinforcement
tendon

sheath

haunch

archring

archrib

rach crown

rise of arch

springing

soffit

intrados

extrados

cable plane



iz cable

Mg suspension cable

R cablesaddle

B socket

HitE  anchorage

MrGLIEEFE  ballast trough

Wi % guard rall of bridge

Mrigg$ A guard timber of bridge

M EANATiE  sidewalk on bridge

HATH foot plank

WS refuge platform

{H%5%%  expansion joint

IEXF MR orthotropic plate

757KfL  drainage opening

H45%50E  track fastened directly to steel girders
PUBIESAE; B4 A1F  shear connector

X B bearing

[i5] 7 > fixed bearing

SPARSZEE plate bearing

PREIZE rocker bearing

RIS E roller bearing

B 1] 3¢ spherical bearing

WA SZE  laminated rubber bearing
FMG S E pot rubber bearing

WK wortex-excited oscillation

ik galloping

B flutter

IR  spoiler

XM wind fairing

WREIREY  natural vibration period of bridge
TFIZZEMFIE  bridge erection by floating
BEMFHMLAL YL erection by bridge girder erecting equipment
T2 ¥k erection by incremental launching
it 22i%7E  launching method

BB B VL erection with scaffolding
BEETEYS  cast-in-place cantilever construction; free cantilever segmental concreting with
suspended formwork

TEEINEEE i T.0%  segmental span-by-span construction using form traveller
WA closure

EHBEE travelling cradle

Tk jack-in method

WEEEER T, ¥AHi T erection by swing method
R 2K P T T hydraulic tensioning jack

M REB458)  substructure



M abutment

B AN E  gravity abutment

HE XS buried abutment

iR & anchor slab abutment

U JEHr & U-shaped abutment

H5:MF &  abutment with cantilevered retaining wall
&5  abutment body

AR front wall

&1 abutment coping

HEE  wing wall

&Gt filling behind abutment
Mris pier

20 hollow pier

SEARMRIH solid pier

/)M gravity pier

FZYEME flexible pier

#2048 braking pier

M column pier

V M58 V-shaped pier

F 5 AR round-ended pier

B M circular pier

FETEMFEL rectangular pier

HEZE AL pile bent pier

e pier coping

Bl A railing around coping of pier or abutment

G bearing platform

Mr Al bridge foundation

R spread foundation

UIFE A open caisson foundation

FRUTHER  floating caisson foundation
i)l cutting edge of open caisson

FEl#E  cofferdam

XUEEAN | B 4G FLIEAY double wall steel cofferdam bored foundation
TN TEEEFLEEA  prefabricated steel shell bored foundation
e HEVIFHIE slurry jacket method for sinking caisson
A EYIHE air curtain method for sinking caisson
NIV EEA S pneumatic caisson foundation

B tubular column foundation

BEFEAY  pile foundation

TiHItE  precast pile

B2 HENT SHHE  auger injected pile

BEYERE  friction pile

XM bearing pile

EEFLAHE  bored pile



¥25LHE  dug pile

A steel pile

BEHE  steel pipe pile

BIHRAE  steel sheet pile

WAt sheet pile

ABE timber pile

BN 357 Y e AT reinforced concrete pile
Wbk sand pile

B&EWPE  sand conpaction pile
IEHE pile follower

WAE test pile

iE pile casting

HEAES5 925 heavy tamping method
KEHIAF5 5 mothod of lime-soil replacement and tamping
SRS regulating structure
T koK spur dike

i3 longitudinal dam

7R ) river bed paving

TS wharf

HEZE  bent

JIF-ZE  scaffold

B BRI railway culvert

A LA aperture of culvert

IR pipe culvert

FEIR box culvert

Hti®  arch culvert

AR slab culvert

JEJE /7 inlet unsubmerged culvert
#1700 outlet submerged culvert
e s 77 20k inlet submerged culvert
BT inverted siphon

N ATIR tidal river

UK ice drift

BRERECUE  railway car ferries

BUERE  ferry station

BUERRME  ferry trestle bridge

JEH  ferry boat

UG RUERIE]E ferry slip
BRERBEIE  railway tunnel

&F%IE  mountain tunnel
HILPSIE  over mountain line tunnel
FALRRETE single track tunnel
MELfEE  double track tunnel
L% multiple track tunnel



ZEykkEiE  station tunnel

R BEIE super long tunnel

KF%iE  long tunnel

HFKREE medium tunnel

fHB%E  short tunnel

BEIERE  tunnel group

ik T 3t 11 tunnel entrance

Bk T H 11 tunnel exit

WY 1B front slope

{Eh] tunnel portal

JHTIHE  tunnel portal frame

Ut AIA T end wall tunnel portal

=R post tunnel portal

#REAIATT  wing wall tunnel portal
HR5ZFT]  ear wall tunnel portal

G FET]  bench tunnel portal

FHFTT  skew tunnel portal

) lining

L arch

WEE side wall

J&HR  floor

BARAAH  integral lining

A moulded lining

A B AT lining of tunnel portal section
HEW; BE4]  composite lining
WIS primary support

“UH secondary lining

FEEZ  isolation layer

WS4t shorcrete bolt lining
NEEBATH; Ak B AT ] anchor-section lining
BeIEIREE 4] extruding concrete tunnel lining
FE#JZ  thermal insulation layer

bEIE L K RS expert system of tunnel
5 surrounding rock

Bl 1 7 pressure of surrounding rock

FA ST 71 relaxation pressure

TEARE /) deformation pressure
EERERG self-supporting capacity of surrounding rock
Ui H ket A]  self-stabilization time of tunnel
#MPL S elastic resistance

MWL) grouting pressure

A/ impact force of falling stone
P E VR, MR buried depth of tunnel
Hb IR geothermal dradient



MW /7  crustal stress

TiFiAr & deformation allowance

4215 subsurface excavation method

Hi$27:  open-cut method

FEERPEALE  drilling and blasting method

Wi EiAI 3% shotcrete-bolt construction method
JEHEHLE tunnel boring machine method

JE K473 shield method

UUEYE immersed tunnelling method

Wi P23 full-face tunnelling method

S ERIFFZ3%  partial excavation method

5% benching tunnelling method

IE&GME positive benching tunnelling method
G negative benching tunnelling method
$I  heading

EF&H1E  top and bottom heading method
55 top-heading method

JRFI22%:  hopper-shed support tunnelling method
BELEIT29E mushroom-type tunnelling method
EE S50 side heading method

B S50 single side heading method

XUM S50 twin-side heading method

o T Sk top and twin-side bottom heading method
RIS JT4275  spectacles type tunnelling method
#ETSYT  advance heading

¥ K enlargement

N excavation of side wall at intervals
EHIEBE controlled blasting

TR smooth blasting

THELIRAH presplit blasting

ek fEHtvE  side wall first lining method

#842  overbreak

RK¥%  underbreak

HIM  topcleaning

i mucking and removing

HHIZH  track transportation

THIEH  trackless transportation

HEREHT closing the toop of lining
AR RE L [Fl3 rebound of shotcrete

BSiETIIE  tunnel holing-through
FEiEBTEiR 2 tunnel through error
BEIEBLIE  tunnel through plane

G293 temporary support

FPESZ#  member support



WL % steel arch support
Wi R EE S5 shotcrete support
A& anchor bolt support
W44 shotcrete and rock bolt support
ARG system anchor bolt
R R S advance support
HERTEFT  advance anchor bolt
INGETERK pre-grouting with small duct
TRkt dry shotcreting
EHHREEL  wet shotcreting
WL PEBUEEE LT half set shotcreting
b7k 1E%E L waterproof concrete
VIR precutting trough
HBITIE  service gallery
BH shaft
#F inlined shaft
BEH  transverse gallery
FATSYT  parallel heading
FEEIE  transverse passage-way
XHEEARME  shaft connection survey
F5iERi 7K waterproofing of tunnel
By 7K 5 2 classification of waterproof
Bj7K)Z  waterproof layer
Bi/KikJE  waterproofing coating
Fiz 1 & 2 pressure grouting of tunnel
1E7KAY  water stop tie
H4  blind ditch
B 1 12 i 8 A permanent ventilation of tunnel
EHRIEX,  natural ventilation
HUBGEX,  mechanical ventilation
KiERGE K ventilation by air passage
PEIEIE X AT % ventilation curtain
B vk FE1EH piston action of train
BEIEIEXIRL:  tunnel ventilation test
B&iEjE TJE)X.  construction ventilation of tunnel
K& B X, ventilation by pipes
FHE AKX ventilation by ducts
BEIERT R ¥ tunnel anti-disaster equipment
B T8 K 5 tunnel fire hazard
BEIER SR E  tunnel warning equipment
BEIETHBG 5248 tunnel fire-fighting system
FEIE L YE  tunnel gas explosion
BEiE s =8 tunnel monitoring measurement
[SE SRR tunnel ground subsidence




BEIEHETH YT tunnel arch top settlement
BSIEJEKE:  tunnel floor heave

B5iE HA0I#%  tunnel perimeter deflection

BEiEH 7%  tunnel surrounding mass deflection
BEIENE  tunnel reconstruction

BEIEVEEC  under cut of tunnel

i T B T top picking of tunnel

BEIEEH.  cover arch of tunnel

i TIHA  construction investigation

Jifi THES:  construction preparation

fiFH  expropriation

J¥iE  removing

s rented land

THEME  delivery-receiving stake

MEHRAEE  staking out in survey

A HES  cut-fill transition

EAFEAE, HHE volume diagram of earth-rock work
TS % engineering transportation

THEHFr  bidding for project

TRERAN project quoted price

TRERA contracting out of project

TFEAE contracting of project

MTE  total budget

LI individual budget

#FEAE  total output of building industry

I TF:  temporary project

KAGES TR large-scale temporary project
NG TR small-scale temporary project
TR transition project

EHI TR dominant project

K TFE  key project

WM auxiliary facilities

I8 2R HA PR time limit for opening to traffic

i T % construction scheme

TR completion repport of construction work
it TR A EE planned manangement of construction
M&it R R network planning technique
TEHIEE construction method system

i Tr“fH  construction output value

Jiti TH)JE  construction profit

Jiti THUFI P2 utilization ratio of construction machinery
Jiti THUMSELF%  ratio of construction machinery in good condition
HLZ ML power shovel

REY2LHL dragline



R HE AL backhoe
455N clamshell bucket
LML bulldozer
ZEAML  loader
HraUHriENL  belt conveyer
SFHEML  grader
YREHE LML vibration compactor vibration roller
JEEEHL  roller
LA diving drill
WEAML  crusher
FAREEN; T floating crane
Y5 RACENL  cable crane
HHRRE  aerial ropway
Il  electric winch
Ham4; HIEH  electric hoist
TR0 jack
FTHEAL  pile driver
SEMFTHENL  diesel pile driver
WEFTHENL  hydraulic pile driver
PRENUUIRMENL  vibro-driver extractor
JEH AL crawler pile frame
HEIKESHL diving drill machine
BN drill machine with casting
B KR centrifugal pump
HZKE vacuum pump
HIHKE  deep well pump
K IR axial flow pump
157K%  driving pump
FEEATSIESEHL reciprocating compressor
WA S E46HL screw compressor
g U8 ML single rotary compressor
JKIRHIER  cement pump
RIEELEBFENL  concrete mixer
RS AL drum concrete mixer
HETE S e RHRBE L3 HEHL tapered reverse tilting concrete mixer
HEFAGEN RSt Hi BNl tapered tilting concrete mixer
o il VR Ak T FEHL forced concrete mixer
REEELEERE concrete mixing plant
fai iR B4 FESE  simple concrete mixing plant
REELHIXR  concrete pump
BEELFEZ  concrete pump truck
TR F 2L concrete lifting bucket
WA EANL  bar straightener
WAVIBAL  bar cutter



WA AL bar bender
WA RINL  bar cold-drawing machine
FHEANREE LRI 2 immersion type vibrator for concrete
PR EE LRI A plate vibrator
BEELIRBhE  concrete vibrating stand
Kkikhi & stretching bed for longline production
BHEMAT A ZEREENL  cross stay derrick girder erecting machine
4[| SRR E ML full circle girderr erecting crane
Xﬂg’ﬁﬁmﬁm double cantilever girder-erecting machine
$ LY IN single beam girder-erecting machine
ﬂﬁm double beam girder-erecting machine
éﬂﬁi@ﬁﬁm assembly type girer-erecting machine
&ML bridge fabrication machine
FHHr bateau bridge
JIREFFE fabricated universal steel members
itk form
HAEMIH  combined steel formwork
VE BhARAR slip form
JEFH5 AR climbing shuttering
WS4 w22 soffit scaffolding
WA ‘*? BEFLE L rock drilling jumbo
_Lﬂ\iﬁ ML vertical claw rock loader
N2 APL crab rock loader
*ﬁﬁﬁfi shutter car
%)% bunker train
%4 storage battery car
L bucker loader
PANCILL (A large scale ore car
P rock loader
TR EE AL dry shotcreting machine
EEHREET AL wet shotcreting machine
HIEBHEEE ML half wet shotcreting machine
iR LA T shotcrete manipulator
RN AHL  pneumatic rock drill
JE#)  shield
B 28267 installation vehicle for contact wire
Ff A 4 operation vehicle for contract wire
HEIKZEE  dumping truck
SRR FEHL bucket elevator
AT AL safety techincal measures
GEHE safety education
ik accident report
KEPEHFT  disaster geology
N projecting mud soil



27K gushing water

BT  roof fall

A rock burst

PLHTR H gas projection

HIRIFZ: #28lt  cut the vertical earthwork bottom
Jits 13 construction protection
Bi¥E i S5 protecting acoustic signal
7 B covered protection

i ENYET nearby protection

ZAREE safety distance

NGk T hiding-place for personnel
FFEAT  refuge place

Eoae ce: Y=l safety place

Z4x4  safety rope safety strap

L4 safety net

REGH  safety belt

B R24F  protecction railing

2 safety in utilizing electric energy
GAHIE safety voltage

TH B it fire-fighting equipment
k1] fire protection gate

Wiesft  fire-fighting apparatus and materials
F&@-kr  fire protection strip

By K4 R fire protection distance
HEH  gas control

Biig#E  antiskid shoe

22 8E  insulant shoe

7 EA %S falling protector

FH%-#% stop device

AW lifesaving appliance

By e lighting protection device
R4zl protective earth wire

Ry e protective grounding

fil R 22 %% electric shock protector
bRt blasting protection facilities
IGig =il quality management
JiEARIE  quality assurance

big=cctil quality control

PR N quality system

THREFEKLK:  inspection of engineering quality
Faile TAAA#T  hidden project inspection
BRI A AT sampling inspection

L& measure

U EFSEE inspect by instrument



215 overall acceptance

3% selective acceptance

THFEMWE  evaluation of engineering quality
THREFEIC  acceptance of engineerying quality
FAJZ&IL intermediate acceptance

B LR qualified project

FERR TFE  sample project

i TE U delivery-receiving acceptance

FREE LK track foreman

Mol BB B track

HUELER  track structure

HWEHIE  ballasted track

ToiEEIE  ballastless track

HeE2k  jointed track

AT raillink

KH#%  long rail string

MO JLAEAL track geometry

BMEENSE  gauge widening

W it £k spiral curve clothold curve

=YL cubic parabola curve

K= deficient superlevation

i surplus superelevation; excess elevation
KA O INEE  unbalaned cenrifugal acceleraion
MIZEIEX  curve versine

Mg /% track mechanics

MIBZN /1% track dynamics

HMUETRFIHE track strength analysis

Pl JLAPIRAEAL - track deterioration

HUERRL  track failure

BB HE S rigidity of track panel

IR AR rail supporting modulus ; track moulus
WS S BAPERSE modulus of elasticity of rail support
HUEMN 7] track stresses

HiBfaE M stability of track

#23kFH 7 joint resistance

RS ballast resistance

I/ toe load of fastening

/B EMIN. 77 rail/wheel contact stress

NN rail
Bk rail head
P rail web

E4H  alloy steel rail
G4V KB head hardened alloy steel rail ; quenched alloy
il &% corrosion resistant rail



PRAE LN

standard length rail

FEH compromise rail
BRI rail cant

W T AL
g k4
P it g
Wik
Pk
BIERSk: 7K
Ak

#a Zk

i 45 248 25 Sk
PRk
WRAESS
Rk
SRRk AR
Sk b T 2% ik
L7 I €22
S B SRR
kg,
FIERE  claw

gage line
rail gap; joint gap
structural joint gap ; maximum joint gap structurally obtainable
rail joint
opposite joint ; square joint
2925 supported joint
suspended joint
insulated joint
glued insulated joint
welded joint
frozen joint
compromise joint
flat joint bar
Jet; BRI head contact flat joint bar
fiJet ;s BAESLFMR head free flat joint bar
compromise joint bar
JEMEHE  track blolt ; fish bolt
bolt ; hook bolt ; anchor bolt

s HIEEREE Z 4% rail fastening

TEET ;s k4T
FEETEET
IREGEE]
IRFR IR ST

T st L]
HAR  tiepl
fob 3 pad
R 5K
5 4 ]
ZEEHR TC 2%
ST TE

B € 4%
H4¥E railb
itz <IN Y
L7/ e Y i

B TR
ZNEE7IR Y

R ApIE

s HISRET track spike ; rail spike ; dog spike
elastic rail spike

screw spike

bolt-screw spike

sulphur cement mortar anchor ; sulphur cement mortar anchorage

ate

frost heave board; track shim for frost heaving roadbed ; frost shim

spring washer

wedged rail anchor

spring rail anchor

anti-creep strut

race

insulated gage rod

sub-rail foundation ; sub-rail track bed
: BUMIA  broad concrete tie
longitudinal tie

slab-track

AK¥k; FEA  wooden tie
THIRL treated wooden tie
= untreated wooden tie

kL steel

tie



BEELRL concrete tie

#KL switch tie ; turnout tie

JakL  shorttie ; block tie

& crib

R ballast bed

IEIER asphalt cemented ballast bed

TBIE)Z; JEMEIR  ballast layer

S ballast

TBWEZEL  ballast grading

BB SEE  Los Angeles abrasion test

WEAIERE  stone ballast

W HEIERS  slag ballast

YUAIERE  gravel ballast

Wi  sand ballast

JfE  subballast

EREE  thickness of ballast bed; depth of ballast
ERTEE  width of ballast bed

TH R AE shoulder of ballast bed

BHUEA]  clearance between wheel flange and gage line
BiZEN#E  inscribed to curves

HiN#  freeinscribing

BAJE N wedging inscribing

Fr N static inscribing

ANk dynamic inscribing

PUEAFIR  track irregularity

FEASATIR - static track irregularity; irregularity without load
BB dynamic track irregularity

OB U RSB/~ Z  track geometry tolerances
MUEZATE  track deformation; track disorder; track distortion
PUEFR AR track residual deformation; track permanent deformation
BT gage elastically widened; elastic squeeze-out
BB AHIKF track cross level

B A track alignment

PUERT G SK: AT &K longitudinal level of rail; track profile
—fayT; Hh twist warp

i BT visile pit of track; visible low spot of track; track depression
HUEREYT; MR loose tie

B BV  mud-pumping

RSk depressed joint; battered foint of rail

PE3LiESE closed joint; tight joint

K#14%  excessive joint gap; wide joint gap

LRBEIC4T  track creeping

HuEsE  track buckling

Bk BN PELSEFE  total wear of rail head



Yk E B PUEKIEREEFE  vertical wear of rail head
BT BB BSL MBS FE  side wear of rail head
BELIE R, YUELIRIEEEFE wave-type deformation of rail head
Bk S A corrugation of rail head; rail corrugation
BB IR BRI short wave undulation of rail head

L KIRIREEH  long wave undulation of rail head
Bk D #E LR rail end batter; saddle wear of rail end
kAR flow of rail head; lipping of rail head

Bk rail ends unevenness in line or surface
WEAGHE rail defects and failures

AT engine burn; wheel burn

WEEE M rail corrosion

A flake crack; shatter crack; small nucleus fissure
%A nucleus flaw; oval flaw

Bk Y gage line shelly cracks

Bk spalling of rail head

BkJE#: crushing of rail head

ek EEEZ  vertical split of rail head

HumgiZe  rail end breakage

PluiEl f ;. #mfEE%  rail end chamfering

ERFLEI M A FLEIRE  bolt hole chamfering
I2#:FLIN5%E  bolt hole cold-working strenthening

MoK FEEZL  horizontal split of rail head

PEEE 2 piped rail ; split of rail web

WL rail cracks

Bk Rk head checks ; hair crack of rail head

&igh1E  intermediate repair of track

LREkYE1Z maintenance of track

#/ BT spot surfacing

ATHACIEE  out-of-face surfacing

fiE  raising of track ; track lifting

HpbidiE  measured shovel packing

HUE gage correction ; gaging of track

fkiE  tracklining

FIEJKF  adjusting of cross level

2f IEVEFEIE 2L string lining of curve

SRFE R E 2R 115088 string lining computer ;  string-line calculator
W 5%, $H51%15%  adjusting of rail gaps; evenly distributing joint gaps
O 4% dispersal of rail gaps; adjusting joint gaps up to standard
SFEANHL  staightening of kinked rail

TEAZENHL; HEIRENEL  resurfacing of rail

LI rail head reprofiling

PELAEXTFRIBTHIFT 5 asymmetrical rail head profile grinding
J7IEERL  tie respacing ; squaring of ties



AKKEBIE  preservation of wooden tie

ARMZIIR incising of wooden tie

MIARZE  tie plug

ARG Z%EE  antisplitting device

HETER  ballast tamping

FFILEPR  ballast ramming ; ballast consolidating

JGIFIER  ballast cleaning

FHIER  ballast trimming

Bl PR fastening-down temperature of rail

TN AR strss free rail temperature

h AR neutral temperature

IRE /] temperature stress

ILE fJl¢  temperature stress peak

HOES IR SR critical temperature of track buckling
H45X; FEIZIX  breathing zone

HBHAE  flash butt welding

YR thrmit welding

JEHEEL  inventory stock

FH#  second hand rail ; relaying rail

24T yellow board ; speed indicator

B bR kilometer post

HiZEhr  curve post

YRR grade post

MriZ%5  bridge post

BEiEAR  tunnel post

B bR section sign

AT RZ WBE  rail creep indication posts

kR whistle board

Wi T4t 268 line occupation for works

B 2522 BRAE VB T working time between trains
FEMEHHEMNARS  computer aided track maintenance and management system
PRI track charts

Fr % 7 H maintenance of way expenditures

s eS| rules of maintenance of way

HMUEFEP FRvE  standards of track main tenance

e K equibalent track kilometerage

MUBSiEFES track quality index

TE [T grade crossing pavement ; surface of grade crossing
1% kR warning sign at grade crossing

EIMHE  side barrier at grade crossing

B turnout ; switches and crossings

BRI &5, WITIE A symmetrical double curve turnout ; equilateral turnout
BIFEMIIES;  unsymmetrical double curve turnout in the same direction
—IEZ stmmetrical three throw turnout ; three-way turnout



KBS, left hand turnout
X crossing
TAYIEZ, slip switch

HRAZIER, single slip switches
SR EH, double slip switches

L crossover

BB 357 scissors crossing ; double crossover
PATIE 2R parallel crossover

ik ladder track

BLRIE R, mixed gage turnout

TE 75 2k branch line of turnout ; branch track of turnout turnout branch
S22 radius of lead curve

SHiIZk P offset of lead curve

I FL center of turnout

BIX  frog; crossing

X 5%  frog number

B#ZH turnout number

B4 end of turnout

HIZE2R#L  curved switch

R FE R iy theoretical point of switch rail
R actual point of switch rail

RENIREG  heel of swith rail

HiZEH 751864 turnout from curved track
BOGOHIEIRRYG  theoretical point of frog

B 0ELAREG  actual point of frog

WY kG toe end of frog ; frog toe

B#HFL:  reference line of turnout

B4 K total length of turnout

ERHISKE theoretical length of turnout
EREPRKE  actual length of turnout

EFHIL SR theoretical lead of turnout

B AT WK front part theoretical legth of turnout
B R rear part theoretical length of turnout
TB 70 S bR K rear part actual length of turnout
RENKE length of switch rail

WX HETE  toe spread of frog

WY ERTE  heel s[read of frog

RENFNFE  throw of switch

PSS OHEREIRG  check gage

PIPER guard rail face gage: back gage

A switch angle

B WHME  throat of frog

s switch

[B] Bk AR PIL A loose heel switch



A O movable-point frog

AIEE Y. movable-wing frog

Bifi X obtuse frog

HIZEH# X curved frog

FEAHL  stock rail

HEN wing rail

HEZEZYH turnout guard rail

KA switch point guard rail

R EE  switch protector

REAMENT  reinforcing bar

2R AL permanent way machine

LR EEHLE permanent way tool

HUEMNLAE  track machine

TEWENLME  ballast machine

HEMM tamping machine

FSSZHLM ballast consolidating machine
ERETEIHHLM ballast cleaning machine
BMATRBEISHIME  rail-mounted handling and transportation machine
HIBR A track geometry measuring device
ZLB4 safety protection equipment

26 BT FEALR permanent way clearing machine
N 2R B ML rail/road permanent way machine
INFAZR RN R AYZEERHLML  light permanent way machine ; small permanent way machine
PRIENL  track lining machine

JRIESE  track lining tool

ACIEHL  track lifting

EHE L track lifting and lining machine
WEESFLAL  rail drilling machine

AL FLES  rail drilling tool

BEEHL  rail grinding machine

BEHZE  rail grinding car

BEENF 2 rail grinding train

BEFLHL  rail cutting machine ; rail sawing machine
WELBHES  rail tensor

HHL2% rail straightening tool ; rail straightener
BEAITANL  rail-head edges planing machine
EELHE ™ML rail weld seam shearing machine
EEAE 2% rail shearing device

WLE2ET: 1248 T  rail screw-bolt power wrench
HuE AN 3R 2%  on-track rail lubricator

TEHANE RTINS on-board rail lubricator
Bkl tie replacing machine

AFEEFLYL  wooden tie drilling machine
FIEETHL  spike driver



EIEETHL  spike puller

TREEMIZAEEEEUHL  concrete tie dowel drilling and pulling machine
JiFL#E  tie respacer

AFEHIFHL - wooden sleeper adzing machine

FARRXFNHGEML  porable pneumatic tamper

THRNRIGFENL  portable gasoline-powered tamper

N ESSEML  light hydraulic tamping machine

WIERSENL; WEH# % hydraulic tamping machine

FZ0 RS [ 4, [, ik EE auto-leveling-lifting-lining-tamping
machine

BOREEE ML ballast distributing and regulating machine

TEEAL  ballast plow

YUEHL  crib ballast removers

WAL ballast recoliecting machine

FLIAIFSSZHL  crib consolidating machine

BRI S5 SEHL  ballast shouder consolidating machine
SWrHER ST SZHL  full section ballast consolidating machine
BRI S SEHL  subballast consolidating machine

R AYETHHL - medium ballast undercutting cleaners
KE\EETHL  ballast cleaning machine eith removed track panels
INRURRJERTE ML small ballast undercutting cleaners
KEPIEL  power generating rail car

KHEETHHE  self-propelled power generating car

HE V4 railflatcar

KAz E S 4 long welded rail transporting and working train
FHELL  track laying machine

B HHNL  track panel laying machine with cantilever
=L rail laying machine with cantilever

[TV HENL  track panel lating gantry crane

HELBIZE  track laying train

TFETEE L work train with camp cars

HUER A /NE track geometry measuring trolley

MriiR 3624 bridge test car

ARG ZE  rail flaw detection car

WENAFEAAL  rail flaw detector

LR RS EEZE  rail profile measuring car

BRI AE A rail profile gauge

HIZEH IR AL train speed monitoring device

B ZERT R4S train approach wairning device
WAL land slide warning device

B IEUKES  sewitch heater

FFAHL  ditcher

PR EHL  weed killing machine weed killer

HEER; 1B track gage



JiREE N universal rail gage

E5T4E  spike hammer

HE/K R track level

BHU/NE hand cart

HiZHEK  surface drainage

HiFHEZK  subsurface drainage

IR filter

FREEFAEC soft spots of road bed

A4 rock fall

% frost heaving

TEEFE  ballast tub

JEWEFE  ballast box

IEB4%  ballast pocket

IS ballast nest

JEI R mining subsidence

Bt flood control

B¥iEUKE  frost damage in tunnel

755 %  snow protection bank

iR snow protectin hedge

hiyll slotting

Fill 3% slope cutting

DFEHEBGPY vegetation on slope

fi%  gabion

TR, T A geotextile

+ T TR geogrid

M sodding

BIGVREYIE  treatment of frost heaving track
HIEEHRI  track shimming

HLAL A NG 138 electro-chemical tratment of soil
Mk 7K ST hydrologic observation of bridge site
Mr B2 46 7 A5G bridge rating test
BUFMRERE  working stress rating

A ABUHGE  load factor rating

Hzh 715/ %E  autostress rating
HEHMPZY excavating foundation for checking pupose foundation examination by
excavation

BEIEJR7K  tunnel leak

FHZHT  lining cracking

Wi intermediate coat

%  topcoat

THuE  field coat

T.J % shop coat

TR RS dry tamped cement mortar
R4 concrete cracks



WG S corrosion cracking of steel bridge

PR fIJEhZ44L stress corrosion cracking of steel bridge
FEiER K3 measures against tunnel fire

BEIE#E X, tunnel ventilation

FEiE [ HEZK  tunnel water handling

R RE BT shotcrete repair

MrbEFR maintenance of bridge and tunnel

WL H£9%  regular maintenance of bridge and tunnel
WMr k2 & 41 comprehensive maintenance of bridge and tunnel structure
MrigdrfL opening enlargement of bridge and culvert
JUE PR scouring and sepositing around pier

MrB%1%5F  bridge and tunnel patrolling

PR F 5 clearance improvement

NG T 1] strengthening of steel bridge

GBS {4 shoofly

BT TAE  precautinary work against flood
KEHAE  rush repair of flood damage to open for traffic
&I rain gage

HtK# ¥ flood inundation on tracks

957K #k  forestation against flood

HEYEME regular maintenance of buildings and structures
VO major repair of buildings and structures

5 & inspection and repair of buildings and structures
WLZ locomotive

WIZEFHZE  types of locomotive

MLEZ; HLZEWE  locomotive ratio

#&I5HLE steam locomotive

WIANLZE; S<iHALZE  diesel locomotive

H7JHL%4  electric locomotive

PRS5EHLE  gasturbine locomotive

Z17%4H  motor train unit; motor train set

E motot car

#4 trailer

BRIRTF2eHLZE railway trunk line locomotive

THHLE industrial and mining locomotive

il passenger locomotive

lid)@PL%E  allocated locomotive

JEfic/E8HL%  un-allocated locomotive

YHEMHLZE  disposal locomotive

JEHEHLE  un-disposal locomotive

VLA locomotive in operation

KiAEHLE  locomotive under repairing

#%FMWLZE  locomotive in reserve

FFEHNLE locomotive waiting for repair



HLZEHAL  leased locomotive

HLZHREE  locomotive retirement

LR % B locomotive service capacity
HLZEFHARITIE  locomotive technical specification
H); X axle arrangement

aZehitsy  bogie pivot center

WLZE4%hEE  locomotive total wheel base
WIS ) 285085 locomotive wheel base of bogie
ML I 5 fh PR locomotive rigid wheel base
HIZEKSE  locomotive overall length

ML B locomotive height

WIZEHS ERE  calcuated weight of locomotive
W% 44 EE  locomotive service weight
HIZFE &  locomotive weight

WIZEXEEEE  locomotive adhesive weight
HEER, MifTEEFE  axle load transfer
¥EBREBEMNH A adhesive weight utility factor
WIZEE &AL weight distribution of locomotive
BXHEENE  lateral play of wheel set

HLZEEER  locomotive noise

#H; KIM™E  heatvalue

MLZHIME  coal for locomotive

ML 4E0  diesel oil for locomotive

MLAH electricity for locomotive

ML #E S converted coal for locomotive
FRUESE  standard coal

HLZE T 7 lubricant for locomotive

#57K  water supply

/K#S  water crane

5 /KALFE  water supply treatment

JFNEK water softened in boiler

JFAMRIK water softened out of boiler

oK water softened

17K water purified

“hKaks 457KPF water supply station

W55 B  locomotive depot

WIZEizFEX  locomotive running depot
WLZERAZEL  locomotive repair depot

WIZEHriREX  locomotive turnaround depot
FIZET LW R4 train radio dispatching system
ML IR locomotive supervise and record apparatus
W= locomotive failure

WLZEASI %P locomotive tractive characteristic
HLZERHE  total locomotive efficiency



WIEREZH  efficiency of locomotive at wheel rim
WIZEAEFNTh# transmission efficiency of locomotive
WIZEARSHPERZ locomotive tractive characteristic curve
LA FE ThaR i £ locomotive power curve at wheel rim
WLZEA5] /72 locomotive tractive effort curve
WIZETZE S 4 dh 2k predetermined tractive characteristic curve of locomotive
FRFRINZ; BEINZE  nominal power

ARIEHADIR; #EIFE maximum service output power
L2ty Br) P output power at wheel rim

ELIh#  power/weight ratio

tLEE & weight/power ratio

PN ARFR TR specific volume power

WLZEZ:5] 77 locomotive teractive effort

A5 /) tractive effort at wheel rim

HBhEE5| /1 stsrting tractive effort

¥5&E 725 /7 adhesive tractive effort

Fr4:425] /7 continuous tractive effort

FEABHF]  basic resistance

1T 7 running resistance

AL BIBH 7 starting resistance

BINBE /7 additional resistance

B RE ) gradient resistance

MiZEFH 7 curve resistance

S air resistance

B ;s INEEFA 7] converted resistance

HEEHI RS speed control system

BniE  acceleration

Tl deceleration

{H#  constant speed

T 77 acceleration force

J# 7] deceleration force

HIZEHZ  train braking

#lzh 7758 brake mode

S5 air brake

HZH|E  vacuum brake

I pALHIES)| dynamic brake

W5 hydraulic brake

HLEHHIZ)  rheostatic brake

A3 regenerative brake

HaSHI5)  electropneumatic brake

EReHl3) energy-storing brake

Nl P eddy current brake

WisHI5  electromagnetic rail brake

M5 tread brake



FMHIB)  disc brake

HLZEHIZEY locomotive braking period

WIZERIZIEEE  locomotive braking distance

WLEAEMF FC/EFH /7 brake shoe force per axle of locomotive
#lZ  braking

MrEcHlsh  graduated application

BMANEAHIZT  undesirable emergency braking; UDE

S release

BEIEGMR, —IRGER  direct release
B B 2% ik graduated release

b=liis leakage

7eX;  charging

FELL; F8SAL charge position

TR LA overcharging

BAER; FHFRA recharging

HERR; dEFRS  overcharge

NEE Ay graduated increasing

T S I & brake pipe pressure reduction
I EIE  overreduction

JEERE  local reduction

B L split reduction

BN FJIE  full servive reduction
WHJE  quick service

K2/ quick action

Al XJEZ  false gradient

FIZER K7 train pipe pressure gradient
PRIEE 2R stopping at maintaining position
5oy stopping at release

SR fA TR release propagation rate
HIZhE  braking propagation rate
WLZEHIZWHL  locomotive brake gear

S ESENL: XZE air compressor
WIESS  pressure regulator

25 A feed valve

T reducing valve

WIS C K locomotive distributing valve
Y  transfer valve

JEZR LA strainer check valve

W% ZUBUAI  locomotive emergency vent valve
EEAR 2] high pressure safety valve
RJEAR 221 low pressure safety valve
ToEE S B A no-load starting electropneumatic valve
MK 288 oil-water separator

ML main air reservoir




S THEES  air dryer

b3 E  sanding device

W4  sand box

P sanding valve

b 4s  sandingsprayer

HE2Ms  emergency sanding

Hzh#d  automatic sanding

[EBRRN.  slack action

L/V LEfE L/V ratio

5 MR F& pantograph-contact line relation

MLZEZEG|XBL  locomotive tractive district

HLZEAZH  locomotive routing

FF AL single-arm routing

XUB 22 #%  double-arm routing

FERALH semi-loop routing

PEIRATHE loop routing

IEAC R circular routing

FHAZH short routing

KA long routing

BB through routing

WLZETeS5HIE  locomotive crew working system

WAL T system of assigning crew to designated locomotive
HLZE4 3% H]  locomotive crew pooling system

WLZEFHRH]  locomotive caboose crew system

ML driver

BIFHL  assisant driver

e 5" ML driver instructor

"4 fireman

W4z H48Fr  index of locomotive operation
WIEHNEAEV.  preparation of locomotive for leaving and arriving at depot
W4 8% complete turnround of locomotive
WLZEAE B 15 B s (1] detention time of locomotive at depot
W4 B #:EES  diatance of one complete turnround of locomotive
W4 B # TR period of one complete turnround of locomotive

MLEET AR locomotive running kilometers

W EIT AR converted running kilometers
WEREAT A running kilometers on the road
HEhEIT AR auxiliary running kilometers
AREEATAR leading locomotive running kilometers
HBHLET AR light locomotive running kilometers

BN EEITAR multi-locomotive running kilometers
MEHEAR average daily locomotive running kilometers
WIZEF25] B average gross weight hauled by locomotive
WIZEH & average daily output of locomotive



BHVIESE number of locomotive in service
WMAEFEZE  coefficient of locomotives requirment

HPHLIZAT light locomotive running
SHLZEEG] ;. SHLEECZES|]  double locomotive traction
EZ kGl multi-locomotive traction

Tl A%HLZE  leading locomotive

AL assisting locomotive

¥ML banking locomotive

ML A2 traction for train exceed mass norm
WL FE i 4 locomotive diapatching order

WL EBHE T8 running service-bulletin of depot
FAHLE  driver’ scab

FNLEEIN G driver’ sdesk

AN EEH S E  simulator for driver train-handling
WIZEBZ#  automatic locomotive operation

WL R T locomotive maintenance

HLZERME  locomotive inspection and repair
MLEKAEIEFE  classification of locomotive repair
FIEHLEBE steam locomotive boiler washout repair
W& 1% locomotive repair in works

HLZEBE  locomotive repair in depot

HIZEE WIS locomotive periodical repair

HH#E  routine inspection

ZITRE A 471 running inspection

HLZEG1E  locomotive temporary repair

TE WK 1E repair based on time or running kilometers
RSB repair based on condition of component
N component exchange repair

lio k- H 445 repair with interchangeable component
TREF4Ef5H]  preventive maintenance system

42 3 period of inspection and repair

HH: monthly inspection

SERL A B running kilometers between predetermined repairs
ERIFE time between predetermined repairs
HHVEEMEH  repair beyond the scope of repairing course
K15 It standing time under repair
KB AR ARZM  fundamental technical requirements for repair and inspection
AT 2 HFE technological regulations for repair and inspection

PR FERR limit of wear

FAZRR locomotive repair limit
A5 FH B operation limit
rhE] T 2 A8 56 intermediate inspection at the technological process

% turning facilities
L2y turntable



WL45 ¥ & imid RE carrying capacity of locomotive facilities
WL 3% special equipment for locomotive operation
WIEK L acceptance of locomotive

HLZERIZH  locomotive trial run

e A5 type test

PERERYE  performance test

H e predelivery test

HARL:  brake test

25| IR traction and thermodynamique de traction
/1256 dynamics test

o PG strength test

it AMEIREE  durability test

AT FEMERYS  reliability test

B4TIRE:  routine test

SR 7 ST, special test

WA PEIREE  investigation test

HLRLS  analogue test

WIZJE %  locomotive logbook

IERTEWAL RS DC electric locomotive

FALTR) A2 I R TG single-phase AC electric locomotive
B TAHZ R SINLE  single-phase industrial frequency AC electric locomotive
X EHI L AIMLZE dual voltage electric locomotive
KA 1] FIH1 4 dual frequency electric locomotive

Z R LA multiple system electric locomotive
TR A H LR silicon rectifier electric locomotive

e T BT A LG thyristor rectifier electric locomotive
Z AT SJHLZAE thyristor converter electric locomotive
M FEIEHRSNZGZH  subway motor train unit

HIRH]  current system

Hifl  DCsystem

BT AAC i single-phase industrial frequency AC system
BMEARAS Hifdl  single-phase low frequency AC system

Z LS HRFRHLE  nominal voltage at pantograph

WIEHR voltage regulation mode

EEMIEE  high voltage regulation

fRJEMIE  low voltage regulation

R stepped voltage regulation

Teg i & stepless voltage regulation

AR & phase control

B & chopper control

B ERYE DS rheostatric control

i mode of rectification

#5448 traction convertor

Z5|1HAFLE  traction invertor



Z=5| 25 J %% traction frequency convertor

AT 25| A H5i%%  variable frequency convertor
HPriE4  DC chopper

B EER S single-phase bridge rectifier
=HAMF NI EE  three-phase bridge rectifier

AT EERL 2 controlled bridge rectifier
SRR 2 symmetric half-controlled bridge rectifier
JEXTAR A N 2 asymmetric half-controlled bridge rectifier
TEERAEE  silicon rectifier device

N A B E  thyristor rectifier device
ihHEEE R AE E  excitation rectifier device
£ mode of electric drive

HinfEsh DC drive

28-H L3 AC-DC drive

2-H-AZHifEs)  AC-DC-AC drive

Wik mode of speed control

A3 s 1) variable voltage speed control

AR B variable frequency speed control

AR R TR pole changing speed control

EHIKEN 773 mode of axle drive

G R 7St ) resilient gear drive
MITEG#6TX5l  solid gear drive

BRI 5 IR B single reduction gear drive
XUMIRIE K 528K double reduction gear drive
HHEZIHLIRE)  monomotor drive
AL O 3EKE)  hollow shaft motor drive
Jim%hEXs)  cardan shaft drive

7 VAL )| individual drive

HEE)  coupled axle drive

EAFIKS)  rod drive

HEFEBHLE coupled axle drive locomotive
WSTAE BN individual drive locomotive
WL W& EBIHL%E  rack locomotive
A5 LALLM traction motor power supply system
BLZESE b locomotive centralized power supply
a2 s 4ti bogie individual power supply
SISt motor individual power supply
R circuit on side of overhead contact line
5| HM  traction circuit

IR braking circuit

JEPHLEE  filter circuit

HIBNEEES  auxiliary circuit

FIZEALEHLE  power supply circuit for train
S control circuit



#EHIHEJE  control source

BHMHEE  battery circuit

R4 command circuit

HEL B H i lighting circuit

YR HH  instrument circuit

I F I interlocking circuit

G5 signal circuit

TR starting circuit

RYTHLHE  protective circuit

7ML electronic control circuit

25 1) B iR electropneumatic brake ciucuit; E-P brake circuit
By 25 5 B v AT DR LIS anti-slip/slide protection circuit
GHEINEE  audio communication circuit
HZERES  electric coupler

B HIERESS  electric automatic coupler
WIZEEECHEIZERSS  multi-locomotive electrc coupler
ki Z= 5| FEh#H1  pulsating current traction motor
TimAZG EIHL  AC traction motor

BaAZ AR G| HEhAL  single-phase AC traction motor
n e & XA 5 BEH1L  bogie mounted traction motor
S series excited motor

FEBIHLEIHL  shunt excited motor

fhJih B ENHL  separately excited motor

[F2ZEEIHL  synchronous motor

S HEIHL  asynchronous motor

AT A [a) A% BN AL alternating current commutator motor
3PS totally-enclosed motor
HERECHEBINL ventilated motor

SREE XA HEBIHL force ventilated motor
BHLHEIPL; LPEHBEZIHL  linear motor

BHZ R HEIHL  linear synchronous motor
HZHLEE%  motor speed

EHSHLAE®E  runaway speed

ALY motor characteristic

LA H; BTN motor torque

JASNEESE  starting torque

IE(E#4  peak torque

il Bl A braking torque

KA H Dy 3 maximum output

JASNHEIR  starting current

IEMEHHER  peak current

AR H Y transformer EMF

EEIRE SN mean voltage between segments
Friaf e E  maximum voltage between segments



WikiYy: s full field

/MG minimum field

Wi 59%  field weakening

WipHs9 2% coefficient of field weakening
{EINE#E L speed ratio on constant power
2%  commutator

HAXZEPE  armature coil

YJJEZE  equalizer; cable bond

Lz shaft
ET stator
L rotor

F AR ZEE mainpole coil

kAR 258 interpole coil

FME 2 P compensating coil

BEiEHLEE  cast frame

oINS welding frame

B HLEE  semi-laminated frame

%S KA full-laminated frame

2 E  brush gear

fil4#2  brush-holder

% brush box

HLEl  brush

Ui#e  end shield

okl EE2EE  suspension bearing

T RHEHN.,  main generator

TMEKHEN  main alternator

HEh AR HAL  auxiliary generator

B IiEH| A #EHL  DC control generator
BELE#ENL  DC exciter

BERAHEIEEIHL  DC quxiliary motor

S HEEIML  asynchronous auxiliary motor
2 ENL B air compressor motor
AL ARk servomotor

HEMPL  synchro

MH K ML tachogenerator

WL 5|48 JE2%  traction transformer of locomotive
DREEG|AEJERS core-type traction transformer
T Z=5| A2 E2%  shell-type traction transformer
H #8754 JE%%  traction autotransformer
WIEZS| A28 regulating traction transformer
ARG A E4S  tapped traction transformer
IR AR 5 R R A% oil-immersed type traction transformer
BRAE#E  rectifier transformer

HLJEAS [T 2% supply transformer



B AR I 2% 5
[l 028 e A%
kA2 s 2%
PR e A%
(ERCR\ IR
TR s 2%
LR
SR
]

IS T

RN
EBERTERN

i T 4

75| LA
T R
puR) LR AR
il Bl L AR
JEP R
EaMICER AR
e iR
LB L P A%
il sl L FEL A%
pu) LNk
Fe s FLFH &%
RN
il Bl H BEAR

il Bl H B T
AR 1 L BH 2%

JEP R A
e iR
TRY R A%
fatleRasd
HMER AR
ERU

HA TR A
AR A

Hute 2 IR

synchronous transformer

isolating transformer

pulse transformer

control transformer

signal transformer

excitation transformer

regulating winding

excitation winding

auxiliary winding
train coach supply winding

natural circulation

forced circulation
forced guided circulation

traction tractor

smoothing reactor

transition reactor

braking reactor

filter reactor

sharing reactor

commutation reactor

staring resistor

braking resistor

transistion resistor

stabilizing resistor

regulating resistor

braking resistor cubicle
braking resistor grid
non-linear resistor

filter capacitor

commutating capacitor

protective capacitor

starting capacitor

compensation capacitor

line circuit-breaker
line vacuum circuit-breaker
line air-blast circuit-breaker

HiEEW #2s  DC high speed circuit-breaker

5 L g

current collector

2 M5  pantograph

PG
XU 52 L 55
7k
55T
5

single arm pantograph
double arm pantograph

pantograph bow

pantograph pan

pantograph horn



M5S0 pantograph cylinder

YT supporting insulator

E=HZ S conductor rail collector

ZHHEE  shoegear

8 collector shoe

FL R HEfM 2% electromagnetic contactor

B DC contactor

Ty AC contactor

HL S A28 electropneumatic contactor

HEHEmZS  grouping contactor

LR RS line contactor

Wiz 998 2s  field weakening contactor

HIEhBEf 2% braking contactor

JihliE %% excitation contactor

AR EE  auxiliary contactor

WHEFFR  tap changer

IDAZR=Z DS position changeover switch
AT B HEBITL  drum position changeover switch

L AR SIS cam position changeover switch
Z25|-HIEN AT #5455 power/brake changeover switch

S IA%%  reverser

LRI IT R current system changeover switch

T HLR I #EHF5%  main circuit transfer switch for shed supply
4 B R P AT 5% auxiliary circuit transfer switch for shed supply
FHIRSS  short-circuiting device

PR earthing switch

5| FEIHIFEE JF 5 traction motor isolating switch

B TIPS S isolating switch for main silicon rectifier cubicle
EEFANL SRR B 9% fault isolating switch for phase splitter
PRI JEIE 2% isolating switch for control supply

A ML driver controller

WZEFEHI 2% shunting controller

HL 2SI Bh 3% H] %% E-P brake controller

H 22T self-reset push-key switch
FEEXILEIFL non-self-reset push-key switch

HLI®  electromagnetic valve

HZI®  clectropneumatic valve

HY IR electro-hydraulic valve

RY71®  protective valve

52 HL 5 HL A pantograph valve

By S b A anti-slip sanding valve

By L AT R 2 anti-slip/slide protection device
MEESAMEEEE  axle load transfer compensation device
REBAMESEE  power factor compensation device



HL IR 2k A%

voltage relay

R4k #  current relay

B4k L 2S  time relay

thAJ 4k HL 2% intermediate relay
S speed relay

ILEk 2 temperature relay

JE 14k H 2%  pressure relay
RHEJE4EHES  under-voltage relay
HRAk S over-current relay
RS  tachometric relay
TIEAE FEES  flow relay

Pk 2 earth fault relay
KJEZKHL 2 air pressure relay
L2k 2 oil-pressure relay
Bk ES  starting relay

T HEERHEHE  main circuit socket for shed supply
543 By PR 2 FH 47

auxiliary circuit socket for shed supply

P HL ZE 4@ 2 control circuit socket for shed supply
B A A multiple unit socket

I B B A2 printed circuit board socket

PR T 2

voltage regulator

IR SE  temperature regulator
L EFE/REE  notch indicator
HrEong:  digital display

HIHLE BB driver's cab electric heater

FHLEHXEEE  driver's cab air heater
HLAIGIE  electric heating glass
B E  electrical measuring instrument

g B AR
g B HLITR

traction motor voltmeter
traction motor ammeter

JilRE IR R excitation ammeter

WA HEE  auxiliary circuit voltmeter
FEHI R VE LR control supply voltmeter
FEH VR EHIRZE  control supply ammeter
WIZEHEJE X locomotive speedometer
B HE R  single-phase wat-hour meter
HFICSRAX  tachograph

HL A% 2% voltage sensor

AL ZS  current sensor

JE S 1&3%  pressure sensor

HEEAL IS speed sensor

IR EAL K E%  temperature sensor

B E /&S  DC current transformer
WIEEE 2% valve type arrester



S discharger

IS flange lubricator

Ptz & ¥ earthing pole

BRI R earth return brush

FrEXT marker lamp

FEATHEAT  bogie lamp

%54T  side number plate lamp

PRZAT train staff lamp

LT writing lamp

HEHHLT  illuminating lamp

F87~4T  indicator lamp

KW\ air horn

= KW high tone air horn

K XD\ low tone air horn

W siren

iPAEE  vigilance device

WLZEZH 3 J5 R 25 5985 inspection and test of locomotive after completion of construction
—HMEREE  general inspection

MRERL  weighing test

RS ARSI E MR test for over-all  air-tightness of compressed  air
equipments

AR R AN B HHRYS  test for sealing of body and external equipment
ZH 556 pantograph test

AR RIS dielectric test

HBTPT RS ARG AT checks for prevention of accidents

AWK test on safety equipments

SIS RGIRIE  checks of battery charging-arrangement

BRA IR test on ventilation and cooling

A HIEREE test on air brake

HiZRi@ITS206  curve negotiation test

WIZEIRFZHIMIE  measurements of vibration parameters
HBIFLALIREE:  test on auxiliary machines

MLA IR  test on speed regulation

T IR IR R 40856 test on short-circuit protection system of main circuit
TR T 2485 test on overload protection system of main circuit
kit HL RS test on internal overvoltage

Ghipid IR EG test on external overvoltage

MLZE Ty 2 R E50 e measurment of power factor

HLESCRNE  measurement of efficiency of locomotive

IR E 2 LIl ZE measurement of percentage of harmonic current

AR F IR starting and acceleration test

1Z47BH 773056 test for running resistance

A HI S5  electric braking test

JEARRRIALE  test on filter efficiency



b E K test on sanding gear

TS TAESMAE  check on working conditions in the driver's cab
ML SN BAHLE: diesel-mechanical locomotive
I3l N BRI 2 diesel-hydraulic locomotive

oL AL S N IRELZE diesel-electric locomotive

WIS 40 diesel coach set

LEtiMl  diesel engine

TRFELEMAL two stroke diesel engine
PUPFFESEMAL  four stroke diesel engine

fRIELE ML low speed diesel engine

rh# LSl medium speed diesel engine

EELEAL  high speed diesel engine

WELEMAML  supercharged diesel engine

JRS imESHY R S5 ML turbocharged diesel engine
HUARHE 5891 engine-driven supercharged diesel engine
P21 S5 two-stage supercharged diesel engine
HEHALEMPL compound-supercharged diesel engine
SHEZE X LEML  opposed-piston type diesel engine

vV BIZEHL  V-type diesel engine

H ZL8HL  H-type diesel engine

JKALEMAHL  water-cooled diesel engine

SELEA  cylinder bore diameter

MifE-12  crank radius

T IEATRE piston stroke

fTREFIAR L stroke/bore ratio

HEMKSE  length of connecting rod

EFFEE  connecting rod length/crank radius ratio

SELERKHFR maximum stroke volume
SELER /NS minimum stroke volume

SELLAERR stroke volume
MR total displacement

E charge

TAEME¥  working cycle
HESATFE intake stroke
JE4E4TFE  compression stroke
JZRKRAT #2 expansion stroke
HESATRE  exhaust stroke
BoAEAL; BOAERS  valve timing
¥ <342 scavenging period
SR blower scavenging
FRIES scavenging pressure
HAERE intake temperature
HSET intake pressure
B ESIRE  exhaust temperature at cylinder head outlet



WEENESIRE  exhaust temperature at turbine inlet
WREIZAKEL  expansion ratio of turbine

HESURE  exhaust temperature

HESTE exhaust back pressure

BRARIES residual gas

AR EZE  coefficient of residual gas

7 EZH  coefficient of charge

FR A coefficient of scavenging
HETSA  excessair factor

KL air/fuel ratio

58K scavenging efficiency

JE4RUE S E S compression beginning pressure

JE4R& k)] compression terminal pressure
JE4ath SIRE compression beginning temperature
R4 2% s compression terminal temperature
45 compression ratio

HRE4E L effective compression ratio

B BRBEIRE  maximum combustion temperature
FEZ 1K 2% p I expansion terminal temperature
K% 55 expansion terminal pressure

K 2 AR Fa 4 polytropic index of expansion
A law of heat release

R~ indicator diagram

NI 280 fullness coefficient of indicator diagram
TAELFE  working process

¥87”3)  indicated work

TR/ #EZE  indicared specific fuel consumption
BRI FEZE  effective specific fuel consumption
PR #EE fuel consumption

HLHVE#EZ  specific oil consumption

HLIBW#E & oil consumption

2H/SHAEE air consumption

B FER  specific air consumption

KAKIRF firing order

e timing

WAL combustion process

Rk ignition
Zk atomization
M JH IR R injection rate

WEHHALEE  law of injection

BOMERSE M continuous injection angle
HmHERT /A advance angle of fule supply
WEMAPERT M injection advance angle
MR sensible combustion period



JalRH  after burning period

Mk supercharging

WIEE 7] supercharging pressure

WIEEL  supercharging ratio

JRSIRFCHAIE  exhaust turbocharging

WUBIEIE  engine-driven supercharging
EJEME constant pressure charging

k4 E  pulse charging

WIEHYA  charge inter-cooling

WE2s LR discharge temperature of supercharger
Mg 4% surge

B [E]-THIARE time-area value

BEAEWSHABEE  direct injection combustion chamber
wE = AABEE swirl combustion chamber
BRAEPREEE  spherical combustion chamber

w BIPREEE toroidal combustion chamber
BRI extruding swirl

AR intake swirl

R carbon deposit

45k caking

SRS, SEImHL LAEFIE  engine detonation
ML knock

JES3§4Y exhaust purification

HESME  exhaust smoke density

FFEET% continuous power

BIETNZ  corrected power

fe7RIN#E  indicated power

HRIhHR  effective power

MR Th#  mechanical loss power

B AKIIFE  maximum power

LRy P power per cylinder

F+Ih%  volume power

T FE AR piston area

BN FETHIAR T R piston unit area power

(- DIES reserve power

RS ZE coefficient of reaerve power
SEIFE IR S mean indicated pressure
FHIERES mean effective pressure
FHIMUAR S E ] mean mechanical loss pressure
HUBZE%  mechanicial efficiency

FRRIEEE  indicated thermal efficiency
HRAAREZE  useful thermal efficiency

FRFREEE  nominal speed

RIRT S EHE  minimum idling stabilized speed



B EIZE  rate of speed fluctuation
F#ESH# R  instantaneous speed change rate
TEFEPIEE mean piston speed
AT thermal load

ML ZEL  coefficient of intensification
JiH limit of smoke

LEIMHLIFEE  net weight of diesel engine
S8 cavitation

ML lubricating oil carry-over

#BS vlow-by

Hifl  piston scraping

Hod piston seizure

K& run away

FRAE R SIRL standard atmospheric condition
IFEEEE ambient temperature
AAXTIRSE relative humidity
eI diesel engine characteristic
sk, A load characteristic
R

AR universal characteristic

AR MR AT R speec regulation characteristics
A no-load characteristic

B4 running-in

SEMMLAEBNIRES  diesel engine starting test

BT MEREE  cylinder power equalizing test

AL TR EH3HIRY  minimum steady speed test

B A2 B A minimum no-load speed test

POPATIRLS  heat balance test

T IRLS:  over-load test

WIEZECHLIRES  turbocharger matching test

SER  cylinder block

Hi#h%H  crankcase

HIFHFEIER 2 crankcase breather

SEIMMLSCHE  engine support

iHEVEl e explosion-proof door of crankcase

WA &8 oil separator

T FEV FI N piston cooling nozzle

vt cylinder

SHLE  cylinder liner

KE water jacket

954 scavenging box

B connecting box

ISR FE pump supporting box

FH#h&  main bearing

't speed characteristic



T T main bearing cap

1EHERl KRS thrust bearing cap

FHE  main bearing shell

IEHERIEL  thrust bearing shell
1EHEPR  thrust ring

T HKEZ2H:  main bearing stud

TR IZEEE  main bearing nut

%l crankshaft

HIfE%E  crank pin

Hi#i%  crankarm

Mi#s  crank

il P45 crankshafr counter balance
k¥ flywheel

B R AE S  crankshsft vibration damper
fEMIRAR2S  silicon oil damper

T B IR 2% silicon spring damper
B HEEE  pendulum damper
X IREs  spring damper

JSFE  piston

HIKVEZE  one-piece piston

U4  composite piston

TN ZER  piston body

7 ZE3L  piston head

TR IEME  piston skirt

A E piston bush

JGZEIR  piston ring

RIN gasring

I oilring

TGRS piston pin

%A connecting rod body

ZEFATE  connecting rod bush
AL connecting rod bearing shell
%S connecting rod cap

EFFIZEFE connecting rod bolt
EFFIEEE connecting rod nut
T main connecting rod

BIEF  auxiliary connecting rod
SEL#%  cylinder head

KELHEIERE  cylinder head stud
KELFHIEEE  cylinder head nut

Ti#k=  precombustion chamber

TR HE  precombustion chamber nozzle
RN indicator valve

KT valve



A1 inletvalve
HESIT  exhaust valve
SRE 5 valve spring
SIIBE  valve seat

[INSE valve guide
RIS valve rocker
A valve cross arm
SIT3EMF valve push rod
R roller rocker

SITHEENLF  valve rotating mechanism

%84 camshaft

HS1M% inlet cam

HESM%  exhaust cam

WEIHME %S injection pump cam

B IER 5% crankshaft timing gear

A IERT 5% camshaft timing gear
WSS IRE) UGS I SME B A% governor drive gear
W IR IR BN Ui % s WUHIRfEBhUi%E  injection pump drive gear
WEMZRAE SN2 E  injection pump transmission mechanism
Hzimif2EE  injection timer

WEIHZE  injection pump

F: ZEAR A plunger matching parts

F:ZE  plunger matching parts

H:ZEE  plunger sleeve

i ELE  delivery valve matching parts

Wi EE  delivery valve seat

WEH#E  fuel injector

W ME 14 injector nozzle matching parts

BEMMEEL IR nozzle needle valve

BOMMEALIRA  nozzle needle valve body

BEIRMETELS  injector filter core

=R high pressure fuel pipe

JHIEZE  governor

WE RS speed-governing system

SRS

T

WA R R S speed-governing servomechanism
R RS power regulating system

M RAEEhEEE  transmission gear of tachometer
sl E R diesel engine tachometer
EHINE S starting accelerator

#EHIMLA control mechanism

HBHEREEE  overspeed trip

KAEFEEE  emergency stop mechanism

W N sliding type barring mechanism
[ #EZEHLK  rotary type barring mechanism



WECHEIESS  turbocharger

ESML blower

S HE inducer

JESHLHAE  blower impeller

JRSim%e  exhaust turbine

HEIR  nozzle ring

¥ &A% diffuser

/4% intercooler

WS4 airinlet pipe

HASFEFE  air inlet pressure stabilizing chamber
HS R exhaust manifold

HESSZ®  exhaust branch pipe

HESH  exhaust box

WEE  bellows

HAZE  scavenging pump

W I11E3) hydraulic transmission

FAPEIN R J14E5))  single-circuit hydraulic transmission
ZEIRI F14%5)  multi-circuit hydraulic transmission
R IINLAE B) hydromechanical drive

B JIHLAAE ) hydromechanical drive with inner ramification
XTI FINUR AL Bh gydromechanical drive with outer ramification
TG I INURAE B hydromechanical drive with dierct step
WRIMESNFE  hydraulic transmission gear box
WIS hydrodynamic reverser
FoPEECAHTY main elastic coupling

thE %648 intermediate gear box

EEIGEFE  axle gear box

EHEHIAS; AL AE  starting torque converter
BEACHIZS, IBHRMES  running torque converter
WHEAITCHE hydraulic unit

WIBE 2% hydraulic coupler

WAIH3h 8% hydraulic brake

WSS W 1A% 2% hydraulic torque converter
AHI; R torque ratio

HE  pumpimpeller
WE turbine
S%: guide wheel

TAE%  blade wheel

HINE  input shaft

AL, A torque converter shaft
i output shaft

Hela il reversing shaft

B oil feed pump

4% changeover governor



W I1%1501®  hydrodynamic brake valve
WATHIE R hydrodynamic brake operating valve
FEEIRHIH  filling limiting valve

IFH & gate valve

A M 44  gate change-over valve

e PRI standstill detector valve
TREHAS I temperature regulating valve
#HIH  control pump

P54TH  idle running pump

BHIIKEE cooling water pump

B ES  radiator

BHIXJE  cooling fan

TG P preheating boiler

PRIMETIEIL  fuel feed pump

PRIMFHIE RS fuel prefilter

PRIMASTE S  fuel precision filter

HLZE  lubricating oil pump

EHNHLIMZE  starting lubricating oil pump
HENPLMZE  auxiliary lubricating oil pump
EENLHIZE  high pressure lubricating oil pump
LIS 2% lubricating oil filter

HLIHCFHIE RS lubricating prefilter
EOAMLIHIEE S centrifugal oil filter

B ESSHLMBETE#%  oil precision filter for turbocharger
MU AT He g% lubricating oil heat exchanger
MR JEES ol bath air filter

BRI S ETE #%  steel sheet mesh type air filter
e E S RIETE S cyclone type air filter
EEMBEYEEE  clutch operating device
HBUEZ hydrostatic pump

#E S35 hydrostatic motor

%4 safety valve

HHEMEL  oil cylinder of shutter

B frame

MLE#AE5| 4 draw beam

A& front window

] & side window

FMLEERS  driver's chair

B171%E  power room

A#H1E cooling room

HL2$%  electric apparatus room

JERHM  sun-shield

WRHAE  fuel tank

HAIZE  fuel level gage



MR fuel dipstick

HhimAhA&  axle end bearing

HuHh Bl axle suspension bush

FEF  driving gear

MBhik%  driven gear

5|2 E  draw gear

RIIFF  draw bar

WIENLZE  coal fired locomotive

JEENLG gas fired locomotive

Bk ZEISHLZE  single expansion steam locomotive
HIKAZEIENZE compound expansion steam locomotive
K5 77 modulus of tractive effort

fe7r325] 77 indecated tractive effort

itPrAz5] 71 boiler tractive effort

RELAES] /7 cylinder tractive effort

& A 425 7 critical tractive effort

8RB/ 1 2% coefficient of indicated pressure
WL Wik cut-off

THAEEWTEL  calculated cut-off

IENERTEME  thermo-characteristic of steam locomotive
RRE evaporation capacity

958 evaporation capacity for engine

7K KRF  rate of evaporation

HBE¥XZE  rate of evaporation for engine

K rate of heat release

BBE mixed coal

AU moulded coal

KBS coal water slurry; coal water mixture
AR Y& equivalence of coal

WG4 boiler heat balance

AN BREEIIRZE  heat loss due to incomplete combustion
HUBAS 52 S BRBE 528 heat loss due to combustibles in refuse
HEMH#HAHE 2L heat loss due to exhaust gas

HdJC heat dissipation

iR ZEZ  total boiler efficiency

Wb Z  net boiler efficiency

BREERR  combustion efficiency

BREE  drafting efficiency

WLESR locomotive boiler

KH  firebox

A KFETIM  roof sheet

WKFATIMR  crown sheet

Jatk  back sheet

EH  throat sheet




ik side sheet

JECFE mud ring

PR grate

S fire hole

JF1] fire door

HtH&  arch brick

PEEEE  arch tube

i RH¥  brace

KAEW; TRIGEM  firebox tube sheet
YR ashpan

i boiler barrel course

KUAFE  flue [tube]

/INURE [smoke]  tube

JWF  smokebox

TSI TEATE I smokebox tube sheet
EXEEE  drafting apparatus

Z R exhaust nozzle
ZRWEIE  exhaust nozzle seat
WHHTS  stack extension

BE apron shell

EXEE blower

AIEEM  draft plate

K2R spark arrester netting
MAFERIT  smokebox front
JAFE/MT smokebox door

F44EHR  smoke deflector

I#HE  superheater tube

I#AE  superheater header
MIMIZEILE  saturated chamber

I #HFKILE  superheater chamber
FERE steam pipe

SeFFIE  pilot valve

Fi  mainvalve

FE TR quadrant

THA dry pipe

TEAWHEEE  air preheater
HKEEE feed water rigging

W b AE K2 attraction injector
e 20 7K#8  non-attraction injector
YhKTIHEEE  feed water heater
RENA/KHHEEE  mixed feed water heater
HINGS;  JEAE combining chamber
%K% cold water pump

#UKFE  hot water pump



1E[9 /& boiler check valve

K HEZKIE  blow off valve

YebiiE  washout plug

Withic 4% E boiler safety device
/KF  water gage

KH: water column

ia%E; B fuseble plug

IR turret

R whistle

7RELE  cylinder bushing

REIRTS  front cylinder head

KRG back cylinder head

R EH%  cylinder saddle

%% steam chest bushing

K packing

YRELHEZK K cylinder drain valve
+3% crosshead

+73k A4 crosshead key

+7 L% crosshead pin

ZYFHW M multiple bearing type guide
P mainrod

ZIRMLZEEFT steam locomotive side rod
Ji 4 knuckle pin

EIRIRAE E  walschaerts valve gear

TR I piston valve

[5 52 V5@ rigid piston valve
ENAIEIE  adjustable piston valve;
0 FF  eccentric rod

& combination lever

N 71EIFHL  power reverse gear
BZ)FH reverse lever

MU AFR  name

Gl TR temporary works

X IENL  steel butt welding machine
WTIWHL  steel cutting machine
WA ML steel bending machine
WA ENL  steel straightener
ZIIHENL  A.C arc welding machine
I EEHITHENL  diesel engine track pile driving machine
RS H G single drum low speed winch
K HLHL  generator

HEIVR%G  truck dump

REHEMNL  truck crane

R truck crane



R truck crame

/K% water tank

BRI ZE flat bed

#%4  tractor

IERIESNEE  clamp-on vibrator

WARIEsE internal vibrator

JEARHELHL crawler bulldozer

JE A BESZIEHL - crawler excavator

HAT IR Bl auto vibrating roller

1ML tamping machine

WEMEAHAL  asphalt spreader

IKIAEFENL  mortar mixing machine

BHAEHANL tyce loader

W54  grinding wheel machine

[FFEHL  disc saw

ATHIE  carpenter shaping machine

+ 45T earth and stone works

J&E A N L HZHEHL crawler excavator
FBORE A FEAEE  grinding crushed stone grinding station
FHER EEEHL  staticroller

R F LB towing sheep foot roller

L35 frog tamping maching

5 iEHl  scraper

BHIAEHANL tyce loader

FaE L HERINL stabilization soil mixing machine
“FHUML  leveling machine

D35 920 slope compacting machine

YIRAC  physical testing device

HE I A SO ATLZH concrete spraying-mixing piling machine units
JRE MY S BT HL2H rotary spraying-mixing piling machine units
THEPAMML  plastic sheet pluging machine

ML impacting drilling machine

B &ML spray seed machine

J&E 2 X B FLAHL  crowler electric down-hole drilling machine
SERAENL  air-driven rock breaker

HLEEHL  electric welding machine

F &G pneumatic drill

HLENE S ESHL  electric air compressor
WIRZ S EHHL  diesel air compressor

/KM water pump

FZLBONEIKIE  single-level centrifugal water-cleaning pump
AFJE%%  transformer

MIET TN oil jack

AN culvert works



V5/K%  sewage pump

BHENL  mixing machine

JEZh#E  vibrating tube

M4 crane

FIHEAL  pile drivor

%% concrete pump truck

Z4EHL  excavator

MrZHlm  bridge works

PAE . beam erecting crane
HEARE lorry

KA HL down hole drilling machine
TR o = FEHL  concrete forcing mixing machine
TRGE - Fak 4 concrete transition truck
TR IR concrete vibrating tube
HZMIE electric oil pump

sKFiT /7T tensioning jack

T 7T beam jack

KIHE mortar pump

LML winch

e R L4 diesel engine generator set
i cable hoist

PR, A arm driling machine
3LIK shaping machine

IR lathe

MR %4 bridge static loading testing device
T HAE  anchor

MG B L double gird bridge erecting machine
IER%E  flat bed

BEIENLIE  tunnel works

HLE)2 JEHL  electric air compressor
XML blower

=EEEFLER three arms jumbol
SRBRARAET  air driving drilling machine
XURIERZE  mortar grouting pump
RN wet-mix shotcrete
MEIZEZRML  side loader

FIRIAREAR & 2 lining platform

AR HLHL  diesel engine generator set
Hi7KHL  water pumpping machine
EZENLZE  high level operating car
WETHL  bitsharpener

NI station yard

B FZ ML crawler excavator

"L lorry



17E &M track crane

IR lift

WML mortar mill

EEELHEEAL concrete mixing machine
PRH9%8  vibrating tube

2 JEHL  air compressor

4R grinding saw

T PEHL  disc saw

£4%5  benchdrill

/K% submersible pump

WHI%Z  concrete pump

FHEAE hand car

ML ELHLIE  locamotive depot

¥2+Hl  excavator

HEIVR%G  truck pump

fEEE T internal hoist

JRH98E  vibrating tube

Jifi THLEE  construction elevator

HIE THENU  track works

Rl tractor

HHEHL  belt saw

HUmPRZEHL  track end rust removing machine
[&] 52 AN L AL fixing track welding machine
RAIEKHLR  intermediate frequency normalizing lathe
WELFTBENL  track grinding machine

DU A EANL  straightener

¥5EEHL  fine grinding machine
ARG ultrasonic gauge
HICREFZE{X  hardometer

PETRIFS ML  surface inspection machine
HENT  hammer dropping machine
#E 1 static bending machine

PEANL  straightener

KA air-cooled equipment
BT single-beam gantry crane
BHATESE  movable gas-pressure welding equipment
BB MC Y track inspection recorder
JEITHZENL  gantry crane

B IR drilling machine

HEEFLIL  track hole drilling machine
HEFLL  tranck sawing machine
MRLZHSZE  sleeper delivery wagon
KHEHLLA  generator set

H EE 244 ballast delivery wagon



EPERE D track lifting and lining tamping machine
FCfiti 4~ ballast distributing and regulating machine
WELFTBEZ  track grinding machine

J& A RIE R IF RISHL crawler ballast collecting machine
BEHZ  track grinding machine

TEWEPESHNL  ballast spreader

PR EMAL  vibrating roller

WIAHNLZA  diesel locamotive

PS4 flat bed

HUEEML  track crane

HIEZE  rail car

BB M4 track inspection car

HIEZE  oil tank

BMbE P74 sleeper production equipment
2283k HL  steel wire anchor heading machine
iK$Hi/N%F tensioning car

= TR high pressure oil pump

REEHEIED concrete grouting machine

IR IRESN % vibrating board

ESESNE  high frequance vibrating tube
FEEFIBHANL  insulating agent spraying machine
BUBEBAHL  track deform machine

X% forktruck

TR S VIEIHL  prestressing steel bar cutter

M2 EHL  bridge type crane

AKIRERT steam boiler

X% fork

WEHAEK  common lathe

fll;K  shaping machine

BEIR milling machine

WEHL  grinding wheel machine

BEEEEN,  single beam crane

R T SR hydraulic pressure test machine
JIREREHRIGEHL  material universal test machine
KRR EENL  cement sticky sand mixing machine
IKVeIFHAEFENL  cement mortar mixing machine
KIRIEHIRESNE  cement sticku and vibrating platform
IKIEH BTN  electric cement bending resistance machine
HIKWEA  boiler

P A bending resistance clamp

PUEJE  compression clamp

JKIBHEAL  cement plastometer

22 [ PRI HL  steel wire repeat bend test machine
EEELINE =P M concrete accelerate curing box



FEARLGHL  mixing test machine
TR - SR 72 X concrete rebound tester

afe
BRI

platform balance
balance

FHeATEINL portable cutter
FRUEFEP 'S standard curing room

HL G X T4 electric heat blower
FRUEIRZN & strand vibrating table
THZEJE /73t piston pressure tester

i 13

compression meter

HaR IS ML static loading test machine

HEREHL

SN
TKTEAX

maintenance machine
transit

level

AR track flaw detector

Bt
LR B
) 1175

track tempreature device
track inspection car
7% tractor

BLA# L4  ballast ditributing and regulating machine

T 745 2
AL [
FaEY
AR
iiKe
HE 4
T
PEHAL
BB
ITEENL

75 turnout tamping machine

7% continuous tamping machine
stabilizer

flat bed

box car

ballast loader

grinding machine

track sawing machine

hole drilling machine

grinding machine

FR KR acetylene welding equipment
PR thermit welding equipment
EPELIE AR welding end inspeciton ruller
WECIENL  hydraulic lifting machine
WEFRIENL  hydraulic lining machine

Ha
R as
HEBER
T

AL
PG

H &
L

RIS

R

track straightener
rerailer
track gauge
oil jack

hoist

light-van
transmiter receiver
walk talk

jeep
material delivery car



PR#y%s  vibrator

BYEH]  grass cutting machine

AR 4 water supply and sewage equipment
HAMFEZA Vacumble septic pump vehicle
RN KR A2 sodium hydrochlorite disinfector
B TREE#  electrical equipment

EEJF A high voltage switch box

fRJEJF M low voltage switch box

B B wall switch

SR ML diesel generator

B JJHJEME  power electric box

MO BERS  Socket box

HEBAC B AE  Lighting switch box

HAML  axial blower

2R air condition unit

JEIHEFALAL  welding smoke purifying installation
TR %154kl acid mist cleaner

K122 maintenance work shop

FLE AR AL EHL  electrical two beam bridge type crane
M) A% electrical flat-bed

NP 4 road-track convertible bus

BB & movable lift platform

e % current charge equipment

MK &8 oil separator

MAKGERS grade separated warehouse equipment
%Y holdyard

gL s E  Safety and protection monitoring system
FEEF%  disconnecting switch

B S sectional insulator

B4 car washing platform

L hold House

B EF 44 movable Lift and hydraulic pressure type platform
B RS sectional isolator

MK EH ol separator well

TEM % road-track convertible bus

WIET 5 hydraulic pressure lift platform
B G movable lift platform
T TE DR %4 accessory washing machine
HE%  grease pump

IR IG RS test power box for air-condition
% SAEHE]  a spare parts storage

BHM YA battery fork truck

2ZHLZH air condiction system

e Z LA e Battery room



TR/ S AR FE 248 acid and alkaline gas treatment system
XML exhausts fan

P BT MEPES  isolating switch room

b B o 22 A= B 97 48 1l e 4% Safety and protection monitoring system
FHANLEEL  external process pipe line

YeZEE  car wash house

BRI car body wash equipment
AT S ESEHL Steering gear air compressor

T TR Thermal regeneration desiccators
45755 Bl #s  compression air distributor

JaAHIZE  cooling tower

JEXFH  Exhaust fan

HLERCEM A EHL  electric two beams bridge type crane
BEh UL T4 movable hydraulic pressure lift platform
FLHHL  charger machine

KB T H pneumatic tool

VEMMZ  grease pump

B WPFEHL  dust proof grinding machine

&3 &E5K  table drill machine

AL ZUEG R vertical drill machine

&3&E5K  table dill machine

B ENL  accessory washing machine

T HiERS  main phone system

1/3 {5452 One-third octave

1/3 {5422 One-third octave analysis

U &% U-beam

Z¥RZ  Vibration level Z

2% = Cloud chart of vibration level Z

— R e Primary suspension

TRERSIEER Secondary radiation noise

TR TR Second order ordinary differential equations
TR e Secondary suspension

TT{H  Intervention?value

T.JGUiR&  Post-construction settlement?

=M%E Triangle series

=YL Twist

= 4R AKHIEAL?  Three dimensional layered ground model
+TE&BHME  Geo synthetics?

AP Irregularity

AP  Spectrum of irregularity

i — i EER S R E R TR Finite element equation of vehicle and slab track
coupling system

ZEH¥IT  Vehicle element

ZEHEBITGIFNEE  Kinetic energy of vehicle element



LR ILHIFAE? Potential energy of vehicle element
AT FERLRE Dissipated energy of vehicle element
ER—HIER S R YE Vehicle-track coupling system

R — B S RGAEPRICITFE?  Finite element equation of vehicle-track coupling system
e BIIE- R B KRR & 22482 Vehicle-track-subgrade-ground coupling system

IR SH Basic parameters of vehicle
LT R4 Vehicle subsystem

i Wheel

Kk Carbody

ERIE  Wheel?flat

AP Wheel irregularity
ZEARIE A N ? Vertical acceleration of car body
ZEARINTEFE  Car body acceleration

AR Integration?by?parts

XEZEFAL Double layer model

K TFRH)E  Cement asphalt mortar

K TFREHNIE  Stiffness of cement asphalt mortar
VIS AR e AN Damping of cement asphalt mortar
Te4EL % Continuously welded rail track
TeaEL Ik kaEtE  Stability of continuous welded rail track
TMPREN  Random vibration

ToRE#NIE  Ballastless track

P ET£R1%  Chinese trunk spectrum

DI Center frequency?

H 5 2AF Boundary condition

1L Boundary effect

)i Power spectrum

ThZEKEL  Power spectral function

IJRiE R Power spectral density
ThREZFEpKEL  Power spectral density function
WES  Historic buildings

WESIARLEN  Historic?timber structures
WES A4 Historic stone structures
WESRELER)  Historic brick structures

hnit Reinforced soil?

JALRR#?  Weighting function?

TN E S48 Acceleration mobility

i 4R Total amplitude of acceleration
TNEEEAZE  Acceleration RMS

HFrME Target value

SEAZTE M Grade crossing

FRapELL Y Stationary random process?
“FEatt  Riding quality

FREMEZEZL? Riding quality level



SFRatERRAE  Riding quality limit

“FRattiedr  Riding index

fiF?  Rock cave

IEARPE]RH Orthogonality principle

1Bk Main line

ENAEIRAY K% Regularized mode shape?function
74 Safety

MR Impact vibration?

$45  Mobility

ZM4-2H  Motor car

B8 Dynamic characteristic analysis
Zh115%¥  Coefficient of dynamic force

B 730 N5 Dynamic response analysis
BRIk Dynamic finite element method
B HIT Moving element

B Dynamic deflection

BZhEE  Kinetic energy

BN 7] Dynamic stress

Bk 2 Anti-freezing subgrade layer

MIEEEL  Stiffness??ratio

NIEEHIRE  Stiffness matrix

SIS Ergodic

FARAIFE  Resonance frequency

HiE  Track

HIEA  Track deformation

HIER A4 Track residual deformation
HUEHIT  Track element?

HIBZEAMIE  Track equivalent stiffness?
HIBEN S12F R Track dynamics model
BUIETT A AP Track alignment irregularity
MIBNIE AL Track stiffness unevenness
HUERIEZRAS  Track stiffness abrupt change
PUIEEARAFIR  Track profile irregularity
HUEPIEAFIR  Track gauge irregularity

HUE B Track transition

BOE I B VRS i Remediation?measures of the track transition
HUERE A2 E T Lateral stability of track

UG R FERTE  Track foundation?elasticity?modulus?
HUEFREE NI Complex track foundation stiffness
HOERRERIE  Track foundation stiffness
HUERREBHE  Track foundation damping

OB JUT RSB Z Track geometry tolerance
Ml JLAPIRA Track geometry

HUEINEEE  Track acceleration



HIUERK A% Track recording car

HUEACHE  Mass transit

LoRERAY AP0 Parameters of track structure

OB R ¥ IT? Generalized beam element of track structure

OB G5 F B S M FE R AR Continuous elastic?foundation beam?model of track structure

BB S MR L B 22 A One-layer continuous elastic beam model of track structure
BB S ML UE 2 AY Double layer continuous elastic?beam model of track structure
MBS RS = 22 Three layer continuous elastic?beam model of track structure

—

BB S R L Y E 28R Four layer continuous elastic beam model of track structure
OB lG FEE  Track critical velocity

HUESEE  Track deflection

HIERE  Track spectrum

HIERTfE A Longitudinal level of rail

BUESEE  Track strength

HIBSRIES)  Strong track vibration

HUE/KF Track cross level

HOEK AR - Track cross level irregularity

PUEFENLASFI - Track random irregularity

HOE-FEE- K =45 R 7GR Three  dimensional  finite  element model of track
-tunnel-ground

HIE-PEIE- K- = 4G TR G Three dimensional finite element model of track -
tunnel-ground-building

HuE4EEhrE  Standards of track maintenance

HUEPRE)  Track vibration

HIBET R4E? Track subsystem

BUEEAFIN  Rail gauge irregularity

PUNEHRNIE?  Rail?pad stiffness

HURHEHRFLE  Rail pad damping

BRLEBAIFIERIE  Rail pad and fastener?stiffness

MU EHCFNF44-FHJE  Rail pad and fastener?damping

HPEEAEN?  Transition?irregularity

WIZESN J12#YEREFRYEE  Locomotive dynamic performance standards

TXIEAREIE  Cross iterative method

T B H Ak Overlapping subways

XSFiE  Overlapping tunnels?

F1F  Rail fastening

Y ZZ)i % Dynamic load of moving train?

FIZE-BE AR RS 2248 Train-track nonlinear coupling system

B ZE-HHERIE- IR A 240 Train, ballasted track and subgrade nonlinear coupling system
A [H E ) National key cultural relics?

st Convergence

WSS E?  Convergence accuracy?

AL S v D) Convergence criterion

W5 % Covariance



HIRJC Finite element

HIRICITFE  Finite element equation

HIRICHIFE  Finite element mesh

HHEHIE  Ballasted track

A HESIIE BT A Ballasted track element model
HHEFIE- B E- K& KRG A Model of ballasted track-embankment-ground
system

HHE-TCHEHIE L JE B Transition between ballasted track and ballastless track
E A1 K% Auto-correlation function

H#REs)  Free vibration?

H#&H%?  Natural vibration frequency?

MIREZ | Bouncing vibration

B InzhE 77 Additional dynamic pressure

¥J75 %  Mean-square deviation

¥JJ7H  Root-mean-square

PR Root-mean-square spectrum

YA Mean

Y7 Mean square

PR B4R Fast Fourier transform

PUE B BUE M 45 8 Fast inverse discrete Fourier transform
Wi#E  Asphalt layer

WTEIER  Asphalt trackbed

WA Asphalt?foundation

W B RS Ballasted track with asphalt?foundation
MEEHRE  Asphalt layer

HEEARES)  Torsional vibration

A 5 HUE R E Newmark numerical integration
PSR EAME  Sound environmental quality standards?
i %% Displacement

K% 44 Displacement mobility??

AR THZEE  Displacement power spectrum

P FErR Displacement function?

B Equation of motion

Z\n) /7 Longitudinal force

FHHT Impedance

FHJE Damping

FHJELt Damping ratio

FELJEHiF:  Damping matrix

FHJE R 2L Damping coefficient

RFE  Slab track

PR RHE e Slab track element model

W RN IE-FZREOREA!  Slab track-bridge element?model
M RAE R 5 T Moving?element of slab track

&1 Wave number

coupling



TP J77% Wave number-frequency domain method
WWE  Wave speed

¥t Parameter analysis

HhEEEF  Sampling theorem

BRI One-layer beam model

BT — RSB S 5T Moving element model of a single wheel?with?primary
and secondary suspension system

ARSI M B 7753 B Y Model for dynamic?analysis of a single?wheel passing through?the
bridge

BTG RN A rAur B ) Element equivalent nodal load vector
FICHIEAERE  Element stiffness matrix

FICFEMEE  Element mass matrix

HLITRE JE R RE Element damping matrix

AR lterative method

[i] 72 AL R Fixed coordinate?

[EH 4% Natural frequency

I oAk it BB B UIC, International Union of Railways
WEHRS) Environmental vibration?

g Freight car

Gy ES Freight train

WK V- %515 H12? Building horizontal vibration?analysis?
YIRS IRE? Building vibration limit

HiAs B H T2 Lagrange equation

% Wheel-set

¥%¥  Wheeland rail

AR L 1 B2 2? Wheel-rail nonlinear contact
BHEMNIE  Wheel-rail contact stiffness

BHEMRE /) Wheel-rail contact force

Bt 2 Wheel-rail linear contact

BHAEAER  Wheel-rail interaction

BHMEFE  Wheel-rail noise

BHAER 777 Wheel-rail force

B EJEHR  Rate of wheel load reduction

RR$-1A%% 7142 Euler-Bernoulli beam

KKHi%E  Euler beam?

WAEHE  Soft sub-grade

A Soft foundation

#HE  Potential energy

FAGHER T Relaxation factor

FRIEME ?Limit speed

£G#%  Rail line

REEE Track?fault?

FESEFE?  Mass matrix

a2 Bogie



Ha e fEE Distance between bogie pivot centers
WMHIEAZE  Urban mass transit

IR T DX IR S R Bl bR v Environmental vibration standards in urban area
KRB Pitch vibration

AR Rail pad

PSR BARGER  Steel spring floating slab track
BN A NG Rail vertical acceleration

EELEERERIEE  Rail foundation stiffness

BN LA A Rail supporting modulus

WG IR 7 Rail flexural vibration?differential?equation?
BN R B AL Rail bending?vibration wave number
WEIREN N AEL  Rail vibration attenuation coefficient
W2 i B Hamilton principle

ZEREERS Structure-borne noise

BRIk Railway line for mixed passenger and freight line
izt 2k Passenger line

FInLRMEAFIE  Track irregularity of passenger dedicated line
MEHEZ  Nanchang Metro

T RE Flexibility matrix

i1 Statistical average value?

ZHESN?  Bending vibration?

HHTE%  Coherence function

AR BUERE  Correlation coefficient matrix

I Correlation

FHHEAEH Interaction

MNIFEHERE? Global stiffness matrix

Mgk A E? Global load vector

MR EHFE? Global mass?matrix

MPHJB4EFE  Global damping matrix

{5454 Octave band

TFUTHREN Bouncing vibration

FAE  Elevated?track

FZAHIEAZHE  Elevated mass transit

RIR B High frequency?vibration

FBENLAEE  Gaussian random variable

[ High speed

R 4 High speed motor car

R A ZEE R Surface waves induced by high speed train
FOEFZEEEFRME Noise limit?for high speed train
EEAR R ELIE SN /)% High speed railway track dynamics

fe High speed trailer

FEHLAE  Dissipated energy

fii#kF & Load vector

B itk Discretization?



Mr 45 1 BE 2 Bridge structural damping
M 527 JE I i Bridge bearing??stiffness?
fii#%  Overturning

W% 2% Overturning coefficient
BVFRENEE  Allowable vibration velocity?
FF  Attenuation rate

TS Attenuation characteristics
HESYY  Velocity mobility?

#REF Loss factor

FFEHFE  Characteristic equation
FRIEAE  Characteristic vector

FFIEH  Characteristic value

PRk Fi¥ERE Railway boundary noise
BREgEER Railway noise

B I 7 bR Railway noise standard
FEAMKEL  Sample function?

TR HIER  Precast?track slab?

Ji 5554 Loading point mobility?

JH S SNZE  Loading point receptance?
¥Rz Vibration

JREFRUE  Vibration standards?
PEBhI K 2 Vibration wavelength
YR Vibration analysis

PREINHE S Vibration acceleration?
PRENINEZ L, Vibrational acceleration level
JREhAERE Vibration energy

PRENAMA?  Vibration frequency

WRBIEYY Vibration evaluation
PRENEWAFPE  Vibration attenuation characteristics?
PREE S Vibrational velocity level
PREhAiF%?  Vibration displacement
PRAIKE?  Mode shape function?

FIREE  Roughness

LI Spring stiffness

IS EFEREE  Spring suspension
FEE-FHJEHLIG?  Spring-damping element
PR AR Resilient rail pad

FMEFIE Resilient rail fastener
R85 5 Weld?boss

TREE LR Concrete approach slab
TREELHRL  Concrete sleeper
BEELE Y IKE  Concrete supporting?layer
FPK  Subgrade bed

FHPRERZ Surface layer of subgrade bed



FHIRE)Z Bottom layer of subgrade bed
FEENIEE? Reference?acceleration

IR AR e e Vibration and noise reduction?
IRARFAE Damping fastener

BRI E9ER 2 Weak formulation of governing equation
WL Beam element

MUK Sensitive wavelength
BEHLAEE?  Random variable

BEWLA TN Random irregularity

Bl AL F2 Random process?
BENLIL FE BT 4 4E Numerical characteristics?of random process?
BEHLIRL: ~ Random test

BENLA PR JC  Stochastic finite element
BEMLiZZ)  Stochastic motion

BEWLHESN  Random vibration

[ Z%  Derailment coefficient

IR 2287 Harmonic response analysis
BENH T Moving?element method

% 5017 % Moving loads

BEhf %,  Moving axle loads

E I YN Moving coordinate

B R 2 Interpolation function

E# Turnout

TEHE Ballast

EEMOELSEME L Equivalent continuous sound level
FEIASEIE  Shortwave irregularity?spectrum
8 BLIH-25 3 Fourier transform

f# HIH %458 Inverse Fourier transform
i Expectation

&Fi&EM:  Comfortableness

e 4 Rising speed train?
/NS E?  Minimum-phase velocity?
B Unevenness of level at rail joints
ZNJEHE  Superposition principle

faii& 4 Harmonic load

fAli%¥4 5 Harmonic excitation

fali4RE3)  Harmonic vibration

fi#HTiZ  Analytic method

5S4 Cross-point mobility

287 Embankment

F  Subgrade

PEFENIEE  Subgrade stiffness?

PRIEBHJE ?  Subgrade damping

% Trench



AL EY Road-bridge transition section
P& PEIL ¥ BY ?Road-tunnel?transition section
B FE Frequency band octave
A Frequency
BRIEIE R Frequency modification coefficient
A Frequency spectrum
ARE Sy Mt Frequency spectrum analysis
AR Frequency characteristics
Ay M Analysis in frequency domain
B Al Rayleigh wave
HFIBH e Rayleigh damping
pikea kel Mathematical expectation
BUEFRS>  Numerical integration
Wzt~ Hertz formula
HWAR  Cut-off frequency
HAAEIR - Static track irregularity
15 Modulus
TS Mode
ARSI Modal superposition

/4

BT Modal analysis
it Model
i3S Tunnel

FasE M Stability

fa&i#%  Steady displacement

Fa&¥Es  Steady vibration

MEEE T4 German low interference spectrum

fE S T4 German high interference spectrum

Fia1 /7 Lateral force

WA&RY  Coupled system

MEIRD) Coupled vibration

Xl Wheel tread

FETHIAN IS 2] BEF#E? Wheel tread uneven wear?

R EEN Box-girder?structure?

PRI Rubber rail pad

MIERL?  Rubber particles?

BAEIR  Solid bed

B2 E e Mud?pumping

bl Warning?value

FEHRIEFEE R R % Specifications for aluminium tank cars

Bepguk N s 5% SR Technical specification for crossing signal equipment
within the station

BRI IX AE 5 5 % AR %M Technical specification for crossing signal equipment in
wayside

Bkl G A RRAE M B 7 Emission standards and measurement methods of railway



noise on the boundary alongside railway line

TIAE L E 3 kV A DL N BRI R 25 (R 2R)— MM Insulated cables (wires) for
railway vehicles of rated voltages up to and including 3 kV--General

AETEE HLE 3 KV A LAk AL 42 22505 F L0 (FL ) #7811 1SS IR SRS S 2 1 R L 4 22 205
FHHEZE (B 2E) Insulated cables(wires) for railway vehicles of rated voltages up to and including 3
kV--Amendent 1:Cross-linked polyolefin insulated cables(wires) for railway vehicles

HABN EMRSI SR/ The limite of noise emitted by railbound locomotives

BRETZ 13538 s A.C.Voltage of electric traction for the railway main lines
PRSP R AL 4 2 AR Rolling stock gauge for standard gauge railways
FRYEFUEE BRI PR 5 Structure gauge for standard gauge railways

BRI ZER T 235 Safety glass for railway rolling stock

762 S KPR ERER AL AR 2 AR SN @R AL IR 5 4 K A FE A ST Locomotive and  car
clearance boundary and structure clearance boundary for 762mm gauge railways--Classification
and basic dimensions

RIS G S A IR 22 A VUIEN]  Safety code for inspection of packaging of
dangerous goods transported by rail--General specifications

BRIz fa R e AR TG MV MEREAL S Safety code for the inspection of packaging
of dangerous goods transported by rail--Performance inspection

B e e I L Ve Y ®  Safety code for the inspection of packaging
of dangerous goods transported by rail--Use appraisal

BRI AELINEL ()

TolbAMb T k. ERIEH %4 IRE  Safety regulation for railway and road transportation
in plants of industrial enterprises

PRI FEANZEHIFEN  Axles steel for railway locomotive and wagons

Tk AP BR B TE 122 4 br i Safety standards for railway level crossing in industrial
enterprises

B ZE LS FIR IR Rubber brake hoses for railway locomotive and car

Bk RN AR 225 Rolled solid wheels for railway

BE% I FHFI#55E  Rough-rolled tyres for railway

FrEHAE B S 5 10 #5: S EERSF S Public  information  graphical
symbols for use on signs - Part 10: Symbols for railway passenger service

rhAE N BN [ 2k 4 42 i 244015 Code for railway stations of the People” s Republic of
China

A SR BTE HE 2 Railway tank car for liquefied gases

PR PN HTFE4E  Steel flat pallets for railway goods traffic

B 2 ZE PN B A PR S /77 The limiting value and measurement method for the
interior noise in the railway passenger coach rolled steel rails for railway

PREREBERHEARZEM:  General technical specification for railway passenger car

PRER AR SR 5 IR6 N  Rules for inspecting and testing of railway passenger car
after completion of construction

Bk g vk B Rk BB RE i BT (E40=13%) Calculated methods of carrying capacity
for receiving and dispatching tracks at railway marshalling station(3-stage/3-yard)

BRI R AR & Hth Lead-acid batteries used for passenger trains

BRR IR Is A A ARIE  Terminology for railway passenger transport



B TE Z AR 5 N A8 55 G BT AR 2 IR B B 5 0 bt Mechanical vibration--Measurement
and analysis of vibration to which passengers and crew are exposed in railway vehicles

BRERE ST Lamps for railway signal

BRI el AR ARTE  Terminology for railway station and terminal

AHEEFR RS WEIRNEER 5357 BEERE 4 Guidance system for public
information - Setting principles and requirements - Part 3: Railway passenger station

AE AR F DL IS AT PR AR R R S TR E 75 Measurement  method
of radiated radio interference caused by moving electric locomotive on AC electrified railways
AL SR TE Bl Y e 4 LRSS T LI & 7775 The measurement method of radiated
radio interference from contact system of AC electrified railways

HREREEHFRE  Standard for subway lighting

BESPEIEARTE  Terms for railway tunnel

PRAEPUER B LA R IR A & 2 1 3. KE & /77% Checking of rolling stock clearance for
standard gauge railways - Part 1: Methods for inspecting

PRAEPURR BRI R R A 2 2 340 BRSAYML Checking of rolling stock clearance for
standard gauge railways - Part 2: clearance treadle

PIB R A A PAT I S) J1 52 BEVEE AR5 /775 Dynamic performance evaluation and
test method for particular class vehicles and tracked machine

A ERTE AT it RE LR 2 BB R &M General specification of
microprocessor-based protection equipment for electrified railway traction power supply system
BRI 0T R ENLATHCE TR RS IR 254 Inspecting specification for railway wagon
dumper and bulk cargo unfreezing warehouse

W PE A EIE TRES78hE ERT  Labor force quota for subway engineering in
city transit system

WUAIRBH 1 ZE 18 i B 5| AR Bk 6 s T N R HRBNATMI R Mechanical  vibration-Measurement
of vibration generated internally in railway tunnels by the passage of trains

BRERNH MRS BB 180 — R ERE AR ()

BRERNVFH ML A% S 55 2 5 LasAF mAML ()

BRERN ] MLEEM AW 53 o LS BB ()

BRERN ] MLEEM AW 54 800 LS ZRBEE s R ()

BRERN ] MLEEM AW 555 W LS m REwas R ()

BRI LR BABREDRE ()

BRIBE N 24 ] AR TE SE L2 SR A 44 0] Glossary of terms for railway locomotive--Names of
component parts for diesel engine

BN 2R ARAE 2RV RS Glossary of terms for railway locomotive--Terms of steam
locomotive

R ZE 4R AR IE RN E T34 4 PR Glossary of terms for railway locomotive--Terms of
component parts for steam locomotive

YIENLZE R ARIE W I 1ME 8 RS Z 534415 Glossary of terms for railwaylocomotive--Names
of component parts for hydraulic transmission system

BENLE L AARTE NIRYLE R B3 B R F 407 Glossary  of  terms  for  railway
locomotive--Names of component parts for diesel locomotive auxiliary device

BRENLE A ARTE N IRDLZE AR L 1 22230/ 4477 Glossary  of  termsfor  railway

locomotive--Names of component parts for diesel locomotive body andbogie



BRIENLZE LR ARG 28 S 3l 28 B Z 54415 Glossary of terms for railwaylocomotive--Names
of component parts for air brake equipment

BB E LR ARIENIAHIEARIE  Glossary of terms for railway locomotive--Terms of diesel
locomotive

BB ZE 4R AR IESEHHIARIE  Glossary of terms for railway locomotive--Terms of diesel
engine

YIENL A 2R ARAE W 1R sh RS Glossary of terms for railway locomotive--Terms of
hydraulic transmission

BOENLEMB EA RN A RAE M E 7% Noise limit and measurement inside
driver's cabs of railway locomotive and powered car train-sets

BB LIRS 1 8B4y AT Railway vehicle vocabulary--Part 1:Basic vocabulary

BB RS 10 30 R 4E M@ 1% 4 Railway vehicle vocabulary--Part  10:Equipments
attached to the passenger car

BRE RN 11 350 B R M )B4 Railway vehicle vocabulary--Part 11:Equipments
attached to the special purpose freight car

BIE AN ER 2 34y EAT3EE Railway vehicle vocabulary--Part 2:Running gear
BREZEIRNCES 3 ¥ 0:HI5h%EE  Railway vehicle vocabulary--Part 3:Brake equipments
PRIEZESRENLEE 4 3 T h X424 B Railway vehicle vocabulary--Part 4:Coupler ,
draft gear and vestibule diaphragm

PRIEZESRENLEE 5 #0221k Railway vehicle vocabulary--Part 5:Car body

PIEZESRENLEE 6 #hr:]. &W AHIFH2EE  Railway vehicle vocabulary--Part 6:Doors -
windows and their operating devices

BREEETCEE 7 50 KR RS SIATEEE Railway  vehicle  vocabulary--Part
7:Heating, ventilation and air conditioning equipment

PRI AR A 8 BBy 2h /K. HE/KZEE  Railway vehicle vocabulary--Part8:Water supply and
draining equipment

BREZESNIACES 9 ¥ /< E Railway vehicle vocabulary--Part 9:Electric equipment
PPN ARSI AR Acoustics--Measurement of noise emittedby railbound
vehicles

BB 2R 8 1 RV ARG 4 e e Railway vehicles--Specification for evaluation
the dynamic performance and accreditation test

IERERE SN Rules for inspecting and testing of failway freight car after
completion of construction

B NN S8 I ML A T BN A I € 777 Test method of petroleum ether insolubles
in lubricating oil for railway locomotive diesel engine

T A FE A bR S N BB bR Marks for urban public transport--Mark for subway
EEN AL FARIE S ENL  Lifting appliances--Vocabulary--Railway cranes

B ZEAELEE 18 FEAME  The operating for railway shunting — Part 1: Basic
regulations

PR ARV 10 584y HIMLIEIE/E  The operatingfor railway shunting — Part 10:
Operating for the auto-hump

GRS 2 34 HERAENL  The operating for railway shunting — Part 2: Preparing
operation

YRR 28 3 3. 2 EBMEIEIE/E . The operating for railway shunting — Part 3:



Operating for the mechanized hump

B AR 56 4 ¥ [R5 5el&/EL The operating for railway shunting — Part 4:
Operating for the simple hump

e EAEN 25 5 H e FiAEHZk/ENL  The operating for railway shunting — Part 5:
Operating for the shunting neck

B AR 56 6 ¥ dmZHA4AFL The operating for railway shunting — Part 6:
Operating for sorting trains

BB AR 58 7 ¥ A ZH4E/E L The operating for railway shunting Part 7: Operating
for the train detaching and attaching

e EAEN 2R 8 ¥4y HUEZEMH{ENL The operating for railway shunting — Part 8:
Operating for taking out and placing in wagons

HIREZEAEN 9 By {ZEHZEA/EN  The operating for railway shunting — Part 9:
Operating for standing wagons

Bepg iz RiE  Terminology for railway freight traffic

B NN AES) /1S & Measurement of noise in engine room of diesel locomotives
HRATEH 4R RIE  Terminology for train operation

PR gmAL vk i dmae F1E TR (=44 =%))  Calculated methods of sorting capacity for
railway marshalling station (3-stage/3-yard)

WIRSGEREER AR ()

ANFEWNTEREERARZSE ()

T ARME ) R ER S EN 2R . SREN TR F ELIT EHE ()

PR AFHER S KIRE ()

%IRRT BRI 3R Rubber pads for under railroad concrete sleepers

PIEEMH T RRE BRE ()

BRETR BRI AR General technical specification for railway freight car

TahAR PEEHLZE R R S R E A R R ()

BahR SREEHLZER ERR S R R % ()

H AL ERIE TR % HAR AT ()

TTAUE LI 3kV K LA ERESHLZE M A (FREk) RN T R R 4 Sk B ML ZE ZE 3
4T (FHZR) ()

EAUE LI 3kV K LA ERESHLZE R Al (FR4k) SR ORGSR LR ZE A
4T (FZR) ()

EAUE L kv K DA EREEHLZE E A s (FRER) LIRS Sk B 2R 5 R i
(L) ()

A A ERE X S R B LT ()

M AERTE F BRES ()

LRLEAWERTE A S RS B 1 ER . MU RS ()
ZRLHEARERTE A S B RS B 2 0 MR B ()

BRESHLER SR HEARKE ()

BRESEIRSIAR BEARKE ()

RS ALy R EE R A M R e R (RN ()

X T o R B A A BRHERAGE ()

B SR P A R R A B AR ()

FLNEIZH B 1. BRKIEH ()



PRERVLEE . AR ()

BRES IR IR AR SR ()
BRESIR IR S AR A RLRE ()

BEN I E PR BTERTE ()

AR ST RN B INEA S RS RTE ()
BETIERRES&IHE ()

BRERENEE PR FH ELALEN ()

BRIETR E S 4WAS  Wrought aluminium alloys sheet for railway freight cars
ik THE railway line engineering

R SEIER)I  railway reconnaissance

BREgIRZ: kB4 railway  route  selection;railway  location;approximate
location;location of railway route selection

255 economic investigation

HFAE  geological survey;geologic survey

W E R0 project comparison

BREgEhR EERIER  railway exploration

BREgIE EENE  railway survey

24 N route survey;profile survey;longitudinal survey
HIZEI & curve survey

REA 2RI & survey of existing line;survey of existing railway
BRI EREZL K railway map

ELE  location of line

BREg VT ERIEW T railway design

LR track design

S aiihrann plane design

Wit longitudinal section design

FEWTI ¥ 11 transverse section design

M2kt curve design

FyhwT station design

vh it design of stations and yards

FruERGT  standard design

2RI line grade

BREEBR I ERIEFR S railway clearance

HIFRA  construction clearance

WiHHE  code of design

WitbriE design standard

BRigLRRE SERIELZES  railway line

P2k ERIEMZ  railway curve

2% FI 2k transition curve;easement curve;spiral transition curve
INFAREZE small-radius curve

HiZk-4%  curve radius

HiZk#E S superelevation on curve;cant;elevation of curve
RiEE  inadequate superelevation;deficient superelevation
KMCPATINEE  unbalanced acceleration

railway



WiE  gradient

5 grade;gradient;slope

PR fh1) 5 P ruling grade;limiting grade

YT grade compensation;compensation of gradient;gradient compensation
WEHMELE  refuge siding;catch siding

MEAENE  double track interpolation

BRERIERLE POEIERZE  railway connecting line
FEiE A 2k line in tunnel

Mrk 5l £k bridge approach

Uizl siding

uh K length of station line

Bigbrd EEARE  railway sign

WbkR  fouling point indicator;fouling post

e .02 track center linejcentral lines of track
2GR B 2R 1A EE distance between centres of lines;distance between centers of tracks;midway
between tracks

LRI ZRIKSLES  track test;road test;running test
PRSI SR FEELIEN L railway subgrade;subgrade
WAEMIE  soft soil subgrade

YIRS FEE  desert subgrade

i 3 permafrost subgrade

ik L3 subgrade in swelling soil zone

PRFEFLK  subgrade bed

#3E  embankment;fill

E#gIR  high-fill embankment

%% cut;road cutting

RMEE  deep cutting

%8 road shoulder;subgrade shoulder

3 side slope

iyl revetment;slope protection;pitching
BILIEE) subgrade slip

WG landslide preventive treatment
BFEHEK  subgrade drainage

SARIHE/K MR plastic drainage board

B SR i ] subgrade strengthening

+ T8 geotextile

P8 74HY retaining walls

Hi5EM  anchor plate

it anchor bolt

PLIEHE  antiskid pile;anti-slide pile;counter-sliding pile
hnit reinforced earth

F#  vegetation

BRI subgrade protection

[9TE /Ay protective engineering



B34k protection forest

B5¥>  sand proof

@b stabilization of sand

#1SH>  sediment transport

ERMIESY)  roadside structure

HE7KVE  weeper drain;weep drain;drainage ditch;drain ditch
PiXHE  wind-shield wall;wind-break wall

FE k% sound-proof wall

55 MF snow fence;snow guard

HUEFEE  track theory

HUEBETE  track design

MIEZH  track parameter

Lo El track gauge;rail gage;rail gauge
BEEMTE  track gauge widening

HURH  cant of rail;rail cant

HIBE /1% track dynamics;track mechanics
HUEFL S track resistance

7N iV} trackbed resistance;ballast resistance
#1[# }7  fastening force

BN 7] rail stress

BB A& /) track bearing capacity

BB EME  track stability;stability of track
IR SHIESCE  track test

BHIICR wheel-rail interaction;wheel-rail relation
AN /1% wheel-rail dynamics

BHAER S wheel-rail force

BHPERE wheel-rail contact

Fef S /7 contact stress

BREEHE HUEBOEPIE  railway track;track
s FERERS ;HE  track superstructure;track
BEAHIE  heavy track

TEHALHIE  broad sleeper track

HRaHiE  slab track;slab-track

BAKIERHIE  monolithic roadbed track
BifRHLE  anti-vibration track

FAEIE  elevated track

ToEE2k % jointless line;continuously welded rail track;jointless track
Mr BB 25 bridge deck track structure
BEIE N ELIESE R track structure in tunnel

WEL steel rail

AN heavy rail

KL long rail

JEEKANEL  long welded rail

4545  shortened rail;standard shortened rail;fabricated short rail used on curves;standard



curtailed rail

AT
& SN
44
A
R
B4
A
SR
ek
JibERE K
Hthehe S
e 3
AR
o AR
it
AT
i A
IR
e
Rl A
e
i
LT
4t
FRIBe
pines
LB A
LR Sl
BB
At
b

H.  heat-treated rail
alloy steels rail
used rail
rail steel
FL rail bolt hole
rail gap;joint gap
rail welding seam
compromise joint
expansion joint
welding joint;welded joint
track section insulator;insulated joint
adhesive joint
fish plate
fish bolt
fastening;rail fastening
elastic fastening;elastic rail fastening
4 elastic rod type fastening
ff  separated fastening;separated rail fastening;indirect holding fastening
f  clip fastening
rigid fastening
ring
spike;track spike;rail spike;dog spike
threading spike;screw spike
tie-plate;tie plate
rubber tie-plate;rubber tie plate
anticreeper;anti-creeper;rail anchor
gauge tie rod
underrail foundation;sub-rail foundation;sub-rail track bed
sleeper;tie;cross tie
wooden sleeper;wooden tie
;L concrete sleeper;concrete tie

BRI ;TEEURL  sleeper slab;broad sleeper

KL
R
Ik
LR
Bk
BT
HEIZN
[LFEBENZS
BAKIER
IRERERZS
ARRER

steel sleeper;steel tie
composite sleeper

points sleeper;switch tie;turnout tie

bridge tie;bridge sleeper

track panel;track skeleton
rubber pad under sleeper

track bed;ballast bed
ballast bed
monolithic track bed;solid bed;integrated ballast bed;monolithic concrete bed
bituminous raodbed;asphalt roadbed;asphalt cemented ballast bed
asbestos ballast



BRAE D ballast cover

HUERE %4 track auxiliary equipment
WIS rail lubricator

ALEE 3% snow melter

B2}  replacer;re-railer;rerailing device

FiEss  derailer

EPY bumper;bumper post

B switch;point;turnout;switches and crossings
FTFFIE AL single point;simple turnout;lateral turnout
XFFiEF;  double turnout

=B three-throw turnout;symmetrical three throw turnout;three-way turnout
R I 7 high-speed switch

PILEAE R, tangent turnout

BB turnout design

W E switch crossing speed

WX frog;crossing

BRI Y. integrated cast frog

FANEEY. manganese steel frog crossing

JRRERY. welding frog crossing

HEHX  combined frog;assembled frog

CIEII IR 8 movable point frog;movable-point frog
CIFE R 8 movable wing rails;movable-wing frog
REL switch point;point tongue;switch rail;tongue rail;blade
MR  slide chair;slide plate;switch plate

AL guard rail

T2 curve of turnout;lead curve

T 7 By ith £ curve following turnout branch line
JE2E  track cross-over;crossover

BB ERA passing switch

BREIE T EKIEE T railway crossing

SEAZTE M level crossing

EOM  crossing slab

TE % 1H crossing road surface

MARSE X 3IAE grade separation

LRk . track construction

Il TFE  rock excavation

+ 5T earthwork

HI7 filling

207 cutting

+754%k  mass dispatching

LRk THLM  track construction machinery and equipment
HUERI T track construction

HUETFE  track construction

HUEH® track laying



Wi ballasting

MFE® sleeper laying

g rail-laying

A3 track panel assembling

HAEREiZ  track panel loading

HMABLHL  track panel base

WEESE  rail welding

WAL FE  rail heat treatment

WEE® rail laying

WEEE  rail locking

BHHW switch laying

BB THLM  track construction machinery
LRI tracklaying train;track laying train
FHHPUHL  rail-laying machine;track laying machine
WPEHZE  rail welding car

JEHHL  steel rails weldeding mill;rail welding machine
AN,  track panel assembling machine
MHHZIEZE  track panel transport car

FRFLML  sleeper-laying machine

B ZE  ballasting car

FRIENL  ballasting machine

FHIEZNL  turnout-laying machine
RRERKANHIZIE L welding long rails transport car
/1% E % dynamic track stabilizer

LREIRA track state

% B subgrade defect

Ui settlement

WHiEA ;f6fn collapse rock

B EJ  frost boiling;mud-pumping
PRFEZE/K  subgrade water damming
BRI subgrade seepage flow

B S Rl subgrade erosion

PR vibration liquifaction

il freezing and thawing

%K frost heaving

b= freezing damage;frost heaving

FE snow damage;snow blockade;snow drift
¥3#E  sand damage

HUEIRA  track condition

HUEAEH  track deformation;track disorder;track distortion
B2k depression of joint

=fbL warp;twist

ELEET  rail creeping

TEPUHIE AELE buckled track;rail buckle



5
L
LI 2
AL
Lk
L
LR
BTG
LA
L
ABIFAL
BB
PRI
U T
Bt
H e
Rt
W B
HUERI
R
HUER
AR
e
RN
BB B
R
FE IR
i
LI
P
5
e
]
=
ik
G
e
LI
LT
A
ST
LR
LI A
BRI

rail fatigue
rail failure;rail defects and failures
rail fracture
rail crack;rail crackes
rail head shelling;gage line shelly cracks
rail bubble;rail corrosion
rail wearing
SIREEFE  undulatory wear
bolt hole crack
S frog failure
wooden sleeper cracking
SR sleeper damage
ballast contamination
track maintenance
track maintenance;maintenance of track
routine maintenance;current maintenance
repairing on condition;repair according to condition
inspection tour
HLE  track detection equipment
track gauge
track detection
#HE  disaster detector
54 ultrasonic flaw detector
% rail detecting car;rail flaw detection car
ZE RS L track inspection car;track recording car
ML EEYE L high-speed track inspection car
track maintenance operation
track lifting;raising of track
ballast filling track lifting
track realigning;gage correction;gaging of track
tamping
weeding
herbicide
snow clearing
anti-freezing
snow melt
snow melt agent
rail heating
rail grinding
straightening of kinked rail
rail replace
rail detecting
rail repairing welding
rail gap adjusting



N AIEL stress-relieving

BRI rail temperature

LR R rail lubrication

BB sleeper replacement

BN fastening operation

HbiE#h  sleeper mending

MUARBGJE  timber sleeper treating
B#FRY switch maintenance

¥ switch replacement

BEAD frog welding and repairing
HERTEMY  ballast operation

JEWETETH  ballast screening

BT H: ballast replacement

BRI ballast trimming

MiZE7:9"  curved track maintenance
RIREM RS track management system
TR L track maintenance organization
el track maintenance planning

iy maintenance time
e maintenance period

e %4 track maintenance safety

PIERET AR A S T 2%, 0 F R 45 B train approach warning device
FEMTiE  track maintenance quality

FEEEHLAAL  track maintenance machinization

FIEE 215 track raising repair;track intermediate overhaul
A PN major repair of track

LRERTHT ZRIKXK1E  track renewal;track overhauling

LRig12HE  track restoration

BxAes ARIEHE  railway emergency maintenance
FEEEHLME  track maintenance machine

HLIENL  track lifting machine

ERIE L track lifting and lining machine

#5E ML tamping machine

#5144 tamping wagon

EPRZ5HHL  ballast compactor

BOREHEHZHL  ballast distributing and trimming machine;ballast distributing and regulating
machine

TEWETEIHHL  ballast cleaner

YUEHL  crib ballast raker;crib ballast removers

TEREEE L ballast replacement equipment

IBERIEFINL  ballast cleaning machine

ML HHL  sleeper replacement equipment

ENELEE L rail replacement equipment

AT EENL  rail grinding machine



WEAFTEEZ  rail grinding wagon

HHEE  rail straightening tool;rail straightener

BEFLHL  rail saw;rail cutting machine;rail sawing machine
WEINAES  rail heater

SRS rail gap adjuster;rail puller

TEETHL  spike driver

FZ5HL  snow-breaker;snow removing machine;snow remover
2% snow-fighting vehicle;snow plow;snow plough
FR¥EHL weeder;weed cutting machine;weed cutter
TGN ditcher

FEUKHL  ice crusher

FEEEHLE track maintenance implements
WENLE hydraulic tool

HIEZ%  track car

FTFiE#E  up and down track device

K HLZE  mobile power plant car;generator car

CEE TR comprehensive track maintenance machine
WUk 7R B s mechanized maintenance base
T maintenance of way branch

KABBN  capital repair brigade

T.%5E engineering district;maintenance of way section;track division;track district;track
maintenance division

FEM AT track maintenance worker

T.55%) maintenance of way shop

& rail welding plant

MUARBGE) ™ timber sleeper treating plant

KAY  quarry;stone-pit

BRTE ZE 5 rolling stock,railway vehicle,railway car
%% wagon.freight car

¥EFIZE  special car

WK% steel-wood car

4&JE%  all metal car

% two-axle car

VU4h%  four-axle car

JNHHZE  six-axle car

i %E  rogie car

KL articulated car

hZEE motor-car

$£#1%4  controlling car

Z17%4  powered car train-set

£i% combined car

fi] S5 2% simply equipped coach

%7 substitute passenger car

MEZ % double-deck coach



R4 car with axle generator

T4 car without axle generator

i 2 seat coach

i % semi-cushioned seat coach
BEZ cushioned seat coach,soft seat coach
] sleeping car

fififib 4~ semi-cushioned berth sleeping car
M cushioned berth sleeping car
B dining car

TZ5%  luggage van,baggage car

HEECZ4  mail van,postal car

TH%  observation car

NEZE service car,private car

CHZ culture and education car

E=J7%  hospital car

PA%  ambulance car

REE  testcar

4ef8%  maintenance car

16824 dormitory van,train crew car
HIBH T ZE  track inspection car
PUERG S rail faults detection car
BEIEHEEC A tunnel-photographing car
RAM AL structure gauge detection car
K7 %%  track scale test car

KHLZE  generator car

W7 boiler car

RIRG  relief car

Wi 2 open-top car,gondola car

W2 covered wagon,box car

P& flatcar

T 2E tank car

% coalcar

WAHZE  gravel car

W A% orecar

JE3+%  hopper car

/KL  cement car

#iR%  thermal car

FE#ZE  insulated-cover wagon,insulated box car
TNk 2% ice-cooled refrigerator car
PRSI eutectic-ice-cooled refrigerator car
R4 heater car

BB NiEZ-  refrigerator and heater car
WA %5 mechanical refrigerator car
BASHIMAJEZE  mono-unit mechanical refrigerator car



HLATYIZE  mechanical refrigerator freight car
WA K HLZ  mechanical refrigerator generating car
WA K ZEL4.  mechanical refrigerator car train-set
#XZE  ventilated car

WHtZE  fish car

TIHIP AL office car for peddler train

# % poison car

LA container car

KKEYIZE  heavy-duty car,high capacity car

M- 4= depressed center flat car

X4 twinned flat car

EJe%4  schnabel car

H &I %4~ side dump car

K%L long rail car train-set

SERIEEVE | power station car train set

TR/ [ longitudinal direction of car

ZE AP ) transverse direction of car

2 Bify end of car

—frvi  “B” end of car

—Ahrug o “A” end of car

LA position of axle

2N A position of wheel

LY A position of sill

T2 hright fron top of rail to coupler center
AR length of car

AT L width of car

R height of car

ZARKPE length over ends of car body

JREEK length of underframe

FEARK length of tank barrek

ZEAKTERE width over sides of car body

JREKE  underframe width

RN EK  inside length of car body

RN FE  inside width of car body

ZE AR PN AT TH] 75y inside height of car body

ZEAR N R inside height from floor to roof centre
HO R TH height of floor from rail top

EREE GOAFOEE)  length between bogie pivot centers
A4 HhEE  total wheel base of car

AL ratio of car body length to length between bogie centres
K equivalent length

55 7 [H) i side bearing clearance

HE loading capacity

WM E  servicing weight



MEE gross weight
BeEHE B 28 reserve coefficient(or surplus factor)
e ERI4E  bogie structure

B 1) 4 ) bogie side frame

of spring deflection



