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Abstract: With the increase of metro operation years, the total passing mass of trains continues to accumulate, the state
of rail surface gradually deteriorates, and diseases increase gradually, mainly manifested as fatigue damage on the rail
surface, spalling, fish-scale cracks, corrugation, scuffing, rail gauge corner hypertrophy, and poor contact light band.
These diseases not only aggravate wheel-rail wear, reduce the smoothness and comfort of train operation, but also may
cause the safety risk of rail breakage, seriously affecting the safety and reliability of line operation. Rail preventive
grinding has become a key technical means for active rail maintenance. To optimize the construction organization of rail
preventive grinding on operating lines and build a scientific and implementable quality evaluation system, this paper
carries out the practice of rail preventive grinding combined with operating lines, conducts research on the optimization
of construction organization from multiple dimensions such as plan, personnel, machinery and materials, and
systematically establishes multi-dimensional quality evaluation indicators and evaluation methods including rail profile
(Grinding Quality Index, GQI), grinding depth, contact light band, corrugated wear, grinding surface roughness and rail
surface hardness around the core goal of grinding. Through case verification, the research results can provide theoretical
basis and technical support for the optimization of construction organization and refined quality control of metro rail
preventive grinding, and promote the development of grinding technology towards standardization and precision.
Keywords: Operating lines; Rail preventive grinding; Optimization of construction organization; Quality evaluation system;
Grinding quality index (GQI)

03lE

ST TBS S — Rh-E 2 e T, Bt
HUHA B G5 R B A R R S O BB (T RS TS, AT %%
BEHLET . MR . R IETIRE .
U LRI B e | R AR A, A
A B TR RSB TS T B TS, MO BB
Fode . FTESZEEIR . DUREIRE: . BUHAEEHT . Sk

VARC &S5 )7 2 THE TR, S GraNE it T
PERLERR, REEMTRIE . TR TRIR S5
1 ST T EEE X

T SRR T I A I I R A A %
MR AR VBRI 510, THERENE R T AR R RS
RERE, RRWPRIEE, AR
PRV R, THERIZIRERE, BCERPICR, FRIRECHIRIR

85



MR ZBEHAGE 852 H

ISSN: 2661-3697(Print); 2661-3700(Online)

g, WEARAE ARy, PSRRI TR e
2 e THARK
2.1 PRI F

BNTS TS R ORESE . 195) e, IXERR
THREN T R RAETAS RRE | 1RS | EBi T ngT
EVERI SR, IERNE TR SeB N S T R (Y
PR, EGEERES FhE TUH 2 HER 76 0 5 Feis B N
A e TIHA], AR BRI RN S e BRI X B 4
BB 12 ImZES T B
2.2 AHUEMELL

NGRS TR TSI JINL. HEORBIEAG . W
wEARAMZERE, VLEMEESEENIITEE. &8
WA BEEN 2T E . SRR, BRI, MR
B HDRERER . 0% . TARGHS IR, BT
HUEN AR, FTEUHEE SR,

23 FTEBEIR K

TERATBERT T 7T R T B it B S D BESIIE, AT
BELE G4 2, FTRECRR R EOR

(1) BRFLMRK: R Thmmd R T, 2Bk
IR NEAEE A AR TR R A RO PR S e, sk
IR BT =R, TRFTEE T M e 20K

(2) ESIHREL THRIGE . ST N E i E S
TG SK T REEE T E R TR e, AR — X B
SIS E TN T E ST R ST E L TIX B
P SN L A TR B 5 B L B

(3) FTEEThRERS . IEF TS T RS S T DDA
¥, GEETIRE. HIEhERE. 1RALIhRE. NEGEITIIRE
&, FHREEER TR BRI

(4) SEEHEFERE : $TEEEERIEHTR
fr. HEAELRE, HHREEREEN NN S RdZ I EF TR
2.4 BIHEHHIA

AT ST 2T T 2R B I 6 TR A A
EFHLUT A5 :

(1) LRBA | SRR MABIRS L, e
gk, hxiE ., BSIREREE, WLk, g, SHRLRIRA TR ENICEE,
PP EE . FIE . SR EAIRNE, RIFEEERLE
EHIEST BRI

(2) — BB X BEARSHITRHFTEE, FTE/ N A

B2 DA 50m $RIHTER, RZITdBENMES, &EFT
B RN T AR TS, iR T B IRl
EEA

(3) KA, FRAeE . Btk . S imaEi
T PUURINES . PRMRSEE | BRI . AR THEDLRZ
DR AP B IS T B AR R IR F TR, X RIRE
TEAE MR A A THR 5

(4) RAEESERLEEXEITEERR IEFH BRI
T, WTRTREAATE SRR E R At A TR
2.5 BITRITEIRE

FF RIS T B VR R P A AR S E AT
PRk, IEZBEfTh < 30km/h, (A1 403 < 25km/h,
B/ NEREZE (R < 300m ) B < 25km/h, R 2GEf TR
FERRH] < 10km/h.

2.6 thiAE&

BEREE TR AT B — Tk J 22380
LB EZETIE, TETSES. FHS. FH. 5.
BB ST ABM AR S, TST 3 Tit
R, WEEESRITRE . R, SR TR eTRE
PATIRE, ST RS TIEE; STl e HEyiE
FINLTRS RS, SHIFTELEBITHE, WRMTERELZL
G5 (E5 LT EE i T IX B Semm o Tt s 2 7l
N AS SRR N E s ZEM T L REE TIT R 22 RO
TR HT R 2R0E MR, TR RINM® R fEiz
TTHAX ]I A TRk s IR s ST i . R XL
LT BB R RRLR R T sh AR Ss s Risil 1015 115
. HIFERS TIE, BB A B B LR SR
TR TS | $2HFTRE I R A i
3 MM TARG EFTEE L
BAFTELR

(1) B T4 RIS E AT RS g e h
&, WREHIRERIT;

(2) HETFRIE L2240, iE it s
TAVERST, WITE TR ER . FTESE. (ElanTiss
TERMELAR . 8505

(3) FTEEHBITREWEIXE], KT/ NE TR
O TE D 2 DL EETIREE, MRl SRRk
FEAE RGN, VRN ALRERE T 5

(4) FTBEEBITEIE SR g4 E s i,
TEELREE DT NEMGBEANT MBI B, HE 73T
&/ NIRRT

(5) BEEYHRBIEARA, FTEERIESIME s S E
REARIS N TR A TN TSR, VR IR i
i 15km/h, SEFRFTELSOIE R, BAHTEBR, 5



REZBHRAGE 8452 H

ISSN: 2661-3697(Print); 2661-3700(Online)

FTERINIAERIREZE, W& AR ;

(6) WEEIE TR, BEEDE S, FTEBLREPHRIEL
PRGOS TR M, AR RRh TR T AT,
R T BRI IGaE , LR Z eG4 Tt
YN i: i Vamabri e e

(7) BUFTELEERIG, KITEBEEEELE, BN
E NN FERFF BRI G, THET e esE, HEIRHE R
O,
32 FTEBHARER

(1) PR EEFTES . SR EREEN, RIEREL
AT N BRI B E ST BT BT B R AR
EHEIE . ISR AR | R E I A &=,
W BRI AT EE R FFTBER: 00 4TBE 7 i . TSR 300 FTRE
23, FTEEZR 60° FTEE 33, it 12 WHFTEAG TR,
Dt IEE R,

(2) PUEHEHRE . PUETEHRE 2 R AL R13
gk, BT R13 MbR DS, WEEMTENL . JE
b B ivE SEHEIURE LR L, 2SR ERHIAS T

PEETEDI AR | RN, RN ESTEE R AT
BEE 00 FTEE 33, FIBEZ 30° FTEE 438, FIBEZ 60° F7

P& 5 I, it 12 ImFTEEA ST
(3) P EABESoRE : DU ABESoN E 2L RN
=

BR13 ST LAY, 1225 DTSR N 2
ISR EAN T . RRFTEER 00 FTEE 3 3w, FTBEGE 30°
ﬂf**m}@ FIBEZ 600 FTPE 33, Lot 12 ImAU4T A A

.
4 [REIFMIERR %

BN EFT B0 B bk e B i TS, sLil
“ORACERE . 1RTHRERR . ERIBERE" , AXASHT
TR LU . IE IR E T BB LRI RbR S 572,
PRI E ISR . R, . M. FIESE R
FERIRERE , VAT T S i T b S R TR,
R,

4.1 BRIEMIEtR R iR

PR TERR: BUEUBEIE K GQI BRI 5% ($TEE
FREFER, HMAT 0-100 2] ., GQI RFNREILS
BTEDERG AR, WA EMEN GQL S . W Wit
HAETE R 2 B S5 TE ETEE GQL TEfR, Wi
ZIK,

TEN T RSB AIIOS+T BE X BB
PEATREM, BRI BERAT 2 M, dhigeX BORiEE

RIEFERDT 145 (R <
600m<R = 800m, 800m<R =

400m. 400m<R < 600m.
1200m. 1200m<R <
2000m, 2000m<R<3000m, 3000m ML F3A=3s) | [Elih
LR /DR 1 S, SRR T B DRS NIARHIX I
(1) BSEETEITEANERR: SRS T
AR &8 AEREEI, SELFMIRIELE 1.
F1 B MHEFGQIEMTEHR
g4 R H ANk
GQIfEbR =85 =70 <70
(2) HUBZREE TP E R : BB TN DX [R]85
LIS H BN, TN AR . &1 REKE=M, SE5X
HHrifcE LR 2.
2 B LT MIsTR
GQUHEPR {3 Ei e
=85 =70 =70 =60
60% 80% 60% 80%

4.2 REIFMIERR %

PR FERR . LA O DX S TV s 2 O SE At 4T B
= 0.1mm.,

TR 53 SRAEER T SRl T S
NI TEELREE
4.3 I MR R A%

PR RS : S RIOETT O BEREA 25 ~ 35mm; H4&
kA i v Nl s A sl (PN P ES N s K e 5 S
WS EREUE PR ESN; #hZ E A R
o' E R e (R R T I3, B S Hh2 2
HO R i ) B A o

FEIT3E: R B AL A
MEIR.

4.4 BT MIEtR R iR

FENIRIR: ISR T BTN R RILER 3.

K3 HENPFTETENIEHR

FreE AR 540

JEEE, 11E&E

PR RS I T R O

I PR R
Fe (mm) 10-30 | 30-100 | 100-300 | 300—1000
FREERE (mm) | 600 600 1000 1500
BEFEHE (mm) | 0.02 0.02 0.03 0.15
FeVFEERE SR 5% 5% 5% 5%

TEN 592 R AR BRI SRS T B RS, I B
NI TE R IR IETE HW’M&%EE 3 KI5 8 KNl
&, WEREANTREERE; E0UEFTEEHE 30m,
EE VIR E 5 2R i e TN TR
4.5 FARE MR R T

TEOFERR: FTEEHEE < 10pm,

87



MEZBEHRHAGE 8452 H

ISSN: 2661-3697(Print); 2661-3700(Online)

TP SR EHE MRS AU SR T S TR ML
B, BRZRB. EABIERBOE S, F—dkar=nbee
BT EEIX B2 /Dl 6 N, & A (B 25 R R R RR
T B AR Sk M T BE ARV (T
4.6 EEIF MR R A&

THNTEFR: BTG T B R R R N, VRN
HEMTEEE .

THN 5 R EE ST B PR R TR I T B T e
B, HRZREr. ELREMSEBONE S, RS R R
KA TR RACIE (T
5 SEfI 5 iE
5.1 LB

AN 1 SEIFLR X RIVE A B FISA M T BE o B
MR, ZEREEIREE 100km/h, PEEIS A 60kg/m, R
FAR BN T BT RS TR, $TESRECA BT
XI 12 38, AU BTG 1km 2%, A
THNEbR SN TT1:, W TEE R TR AT
5.2 IEHRETIEE R

(1) BB : #20E bR PFON 7 B I T BS B IE
FATIIAN, T EEEUEE R 5 (E SEE T B R R R
GQIIEPR, TEERILE 4. FTEGHRATETE GQliA
RS 6 S, AKREH 4 5, REERETN = 85% 5
60%, BB TR R

R4 MATEREBIZETEE

EORA | FTEERT | FTEEE | SRAGQUENR | BB TERR
M 74 85 R =85
M52 77 82 oy =70
M3 75 83 eyl =70
M54 73 86 R =85
M5S 72 85 R =85
M6 74 85 MR =85
MW7 74 83 ey =70
M8 78 86 R =85
M9 75 85 R =85

&0 73 81 i =70

(2) FTEECREE . FTPEIX BE TR & 5 TR R
BERENE 5, PURDOR SN AFTERE = 0.1mm, 2
PFUTTERR.

RETEREMNER
5, PRI L2 53 M54
FTBEREE 0.105 0.11 0.115 0.1

(3) SFOLHT : RN TR, U
TSI M JREE XIS, R R IR 6. REEROE

88

WA 27 ~33mm, BELHHEEROCH E RN, ik
B AEOET RIAIPN I, S R P TEbR .

R6 HEEHEENER
Frif(E25~35/
TR | SREs RS o
AL HHR
AL JEEIDKO+450 31 28
M2 FEEIDKO+600 30 29
B M3 B DKO+800 27 33
7 -
M54 FEDKO+400 32 28
RS FEIDKO+550 33 31
M&6 FENDKO0+750 27 32

(4) PUENBZEE . IRNTARGIESTEERT . 5 A
W37, ¥ERRIZ N T T TabR, Pl Bl B i
PR 7> 2I57E 5% AN, R FHTERR.

R7 JiR RN BRI EFR

iE| MHEHEHE-DKO+450—DK0+650

] 10~ 30 30~100 | 100~300 | 300~ 1000

K| AR | A | AL | 2| AL | R | AL

/\2'/_\’\ /i‘>

BEFEIE 0.002]0.001 | 0.002|0.001 | 0.002 | 0.001 | 0.002 | 0.001
(mm)

ﬁéﬁa 2% | 2% | 2% | 1% | 3% | 3% | 1% | 1%
TiiH MEEHE-DK0+750-DK0+950

] 10~ 30 30~100 | 100~300 | 300~ 1000

‘/ﬁﬁ(mm)

IR B | | B | B | AL | AR | AL

BETHE

kel 0.0021{0.001{0.002{0.001 |0.002 | 0.001 [ 0.002 | 0.001
(mm)

ﬁjﬂ:iﬁﬁﬁ 3% | 2% | 3% | 2% | 3% | 2% | 3% | 2%
A%

(5) BUHMIRERS : R FTRLRERE (N A S TS FEE
THLRERE, ZE B RE S P 5.1 wm, HBCEHL
HREREFIS(E R 5.09 wm, & BN R TR BE 5T AL
FFUMERR.

(6) FTREMAERE : RAEHEXLCEE R T
PEIX B e . AR TREEE R, A IS 5 ECAE
FEE, EEEF A 2B T BERIE RSP E 0 HB308,
FT S R RS SPA 0 HB301, A5 BEFT B2 BT R B S5 {E %
HB310, FTEEGHEEFIIEA HB293, 1SS IRl
BETRE, iR UM ERR .

_/T|:|1:HA

ISR B PFINTRFR KT 1 SERIELREENTT
BOVEFT S SR AEA TR, REETE . BREE . O . B
P | T A TATAELRE R RTRY R - T B AR a5 e PN TR S 2
R, TFNEEREHE

SCBIBSE R A SRR T2 . &3, PEOY



MRZBEHATR 8% 2 1

ISSN: 2661-3697(Print); 2661-3700(Online)

FEEREE . BT, RENS R S TR T BE R EKCE,
AR S SR R %
S22 3Tk :

[1] SR kb B A PR A B T H0. 03T B -
M]. dbit: HEEEHREERAT, 2020

2] EZEN. BREAT R/ NEARBZR AN IR 5
M- %ﬁi@fﬁiﬂi'wﬂ 2022, 50(10):34—40.
(3] HHE, aris, XIS, Wi HuE s s s

PEFTEE TN iR oT )], PR ERRES, 2024(5):89—-94.

89



	钢轨预防性打磨施工组织优化及质量评价研究
	李学平
	昆明地铁运营有限公司，中国·云南 昆明 650000


