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The RMS values for recorded snenmeters on diltercis chord engths have been
caleutated for entire section {or up ad doven lines sepaiatory or Al! recordings done

between Janvary 1008 and December 2000 and tabulated vaduces have been shown i
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Annexure-HI-1/9
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3.2.3

3.24

3.2.5

3.3

4.0
4.1

Minimum and Maximum Values

For identification of best mianstained blocks and worst mamtained blocks, the SD
values of entire section have been analysed to pick up i uinimum and maximum
value of recorded standard deviation [or various parancciers end tabulated in

Annexure-lV,

Analysis w.r.t. to CFD

Cumulative frequencey diagram of “lock wise SD values have been drawn for various

parameters. CFD of each parameter 1or one year were superimposed in one graph. All

the parameter wise superimposed CFi graphs are placed at Annexure-V-1/14 to

14/14.

Analysis w.r.t. Percentage lengti of track requi-'ur planned and urgent
o &

mainienanee

Al the recorded S.DL vaduees of various parameters fo. ant i section have been

analysed w.r.t. to planred and urgent SO limits of various param:ter to calculate the

peresntage of track which exceeds e dard down standocds for any one or more

parameters. The calculated percentage of track recurang vupned and urzent

maintenance have been tabulated and placed as Annexure- V1L,

Parameter wise Indices Fased Analysis

‘IRCs also give the parameter wise ‘ndices and TGl for every block of 200m. The
analysis has been done o work out the average value of pe ameter wise index and
TGI for all the recorded blocks. These parameter wise indey value, and TGI values
have been tabulated in Annecure-VIi-1/13 & 2/13. Furtha, year wise average of
these section wise average values of parameter index and TGl have also been
calculated and shown in the'same tabic of Annexure-VIIi-! 3 & 2/13

In addition to above the minimum and maximum value of narameter wise indices and
TGI for all the recorded blocks ci tae section have also been worked out for all the
recordings and tabulated in Annexure-VIH-3/13. CFDs of block wise TGI for all the
considered recordings have also b drawn and CEFD plots o ane year’s recordings
have been superimposed in one graph. These CED graphs are placed as A nnexure-
VIiI-4/13 to 13/13.

DISCUSSION OF THE ANALYSIS DONE

Peak Based Analysis

From the analysed results tabulated and cepresented graphically in anaexure 1/1 to

1/9. Following is observed.

a) The percentage of track noi co.afoiming tG para 607(2) >t :FPWM consicerirg all
paramclers varies from 36.2% te 771 5% (Annexure 1 e 100,

~

Fape 6 of 11
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4.2

b) The percentage «f track which is having TGI > 86 and not conforming to para

¢)

d)

007(2) ol IRPWiIA considering all parameters varics from 31.86% to 67.81%
(Annexure 14 to 1/9).

Twist and gauge are the main contributing paramewis ¢y .ncrease in percentage
of track not conforming t. para 607(2) of IRPWM. The »2reentage of t-ack due to
twist and gauge paramcter varics in the range of ¢.3% to 68.9% and 21.8% to
46.3% respectively. h
‘The contribution due to aligniient parameter is on higher side and varies from
25.1% 10 35.4%.

The percentage of track not conforming due to uncctiness parameter is very low
and varies from 4.2% to 7.5%.

It is pointed out that the pear. ased TRC resulte hove been analysed for short

chord only as the tolerances hive been wpecilied for - hoc el ra only.

Standard Deviaticn based Analysis

a)

b)

Average SD and RMS value of the section for all the ja-.meiers in both ur wrd dx
lines are much less than the pianned inaintenance litnir. Furtner these vaiues of
the section in up and down lin¢ for all parameter are more than but not very far
away from the new uw .k toit;ance. The maximum and minimum value of
average SD and RMS vaae in eil the recordings for up end down ine aloag with
relaying tolerances are given in table-5. -

‘Table-5

Parameter Limit for " Sverage SD value B _RMS ;;lucs ]
Newdy fuia 1 Manx. Min. | Max. |
travk %
UN36 | 12 J 4 e s T
UN-9.6 2.5 2.8 3.2 2.9 3.4
TW3.6 | 175 | 18 | 34 | 18 36
TW-4.8 2.5 S22 4.0 | o .2
CAL72 | 15 | 14 | 18 | 4 | z2 |
| AL-9.6 1__ 25 20 26 1 2.0 A 31__‘
G ez s s T

[t is observed from the data tabulated in annexure 2/2 and 3/2 that the variation in
average SD value and RMS valus i a vear and in th2 «eme month of differen.
years is not too large. The raxmnum variation in terme {7, «centage in one year

and in same month of all the iwo year recording is giver L'y 7 in table 1o 8

~

Page 7 of 11
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¢) It can be observed irom the
which icquires urgent maintenance varies from 1% to 10% ix

pereentage of track,

up line and 1% 1o 3% in down line of the section,

twbuitea data giver

1 the annexure-7 that the

The pereentage of track, which

reguires planned maintenance varies from 2% to 5% pereent in up line and 2% to

6% pereent in down line.

4.3

Parameter wise Indices Based Analysis

) The variation in average individual parameter Index and TGI of the section in
both up and down line for all the considered recordiigs is not very large. This
shows that the average maintcnance standard of (he section does not vary

significantly over ‘ime.

‘The minimum and maximum value of average parameter

indices and TGI over various constdered recordings and percentage variation is

given in table-11.

Table-11

-

Paramcter _F I’ !l‘~v'i NDLS) I NDLS »~HW}.) :
Ave. | Ave. | % A»[] Avg. 6]

Min. Marx. vatiation | Min. | Manx. Vi mallon
I value | value value_" v_alue '
S Y I S 71 T ’ 250
11 54 99| 8333] 56 E RS 96.431

Gl 83" r1e| 3253 84! 111 32.14
AL L 79) wosl 038 s 113l 3780
TGl 0| 1ol 3750 92 102l 1087

b) The average values of parameter wise Indices and TG

31 ! the section in both up

and down line is much better than the urgent and planned maintenance lraits. The
values of block wise individual parameter indices and TGI in the section varies in

a large range.

The vatue of indrvidaal parameter index and TGl of some blocks

are much lower and even less than half the value speciii=d for urgent maintenance

liits.,

‘The range of Min. and Max. value for individua! parameter Index and TGI

over the considered recordings are given below in table-12.

Table-12

Parameter / | UP (HWH-NDLS) DN DLS-HWH)
ral Min. value | Max. value | Min. vate | Max. v lue
in block in block in hock in blcck
w10 s I 145 |
T T o 155 1 160 |
I T 140 10 140
Al 7 165 o 160
TGl S 140 e 160

Page 1C o 1!
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5.0
.5.1

5.2

5.3

5.4

55

CONCLUSION AND RECOMMENDATIGNS

The average performance of the section both i up and dowr 1iies, wocked ot on the
basis o’ SD, parameter wise indices and TGl s very good. Generally the valees o1 SD
and parameter indices are far better than the values specilics for planned mainterasce,
There are stretches of Uk in whici: 5D, individual paramcter index and TGl vaiues
of blocks remain bctter than the tolerunces specified for newly laid track in all the
considered recordings spanning over a period of two years, This indicates that it is
possible to maintain the track at much better level. Thus the is a need for proper
identification of bad stretches and their maintenance need: in 1 scacrally good section
whicl: will not only improve the bea stretches but i sap ove the over all
performance of the scctiom.

There is a vast difference in the maintenance requirement woiked ot on the basis of
SD/indices based track standards and peak based track <tndards.  Maintenance
requirements worked out on the bas:s of S based standa-ds i n the rang: of «;-
33% where as on the Husis of peak based standards this full; in the -ange of 38.9 to
73.2%.

Percentage of Track which is taving ['Gl > 80 and not conliming to Para 607(2) of
IRPWM considering all parameters varies from 31.86 to 67.81 (Annexure 1/4 to 1/9).

Peak based track standards are specified for beyond 110 knisi and above uoin 140
kmph only and S based standards are also specified for 16 sped bands i.c. less
than cqual to 110 kmph and bove 11) kmph. There is a need to lay down these track
standards in different speed raages between 60 to 160 kin'

LR RS S

Page 11 of 11
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]

(V0T not mieeting puid 6u7T (2) o /PN R

- Railway :-ER,ECR,NCR ,NR
-+ Route :- HWH-NDLS
Line :-UP

Year of Run 2008 2009
Month of run JAN APR [JULY JOCT JAN APR JULY OCT
 TRC 7965 7965 L7963 L7763 L 7960 7565 7965 7965 !
"Route speed (kmph) >110 >110 L >110 1>110 1 >110 >110 - >110 >110 |
Length of section 1445 1445 1443 | 1443 . 1445 1443 1445 1445
Recorded KM 1298 1416 | 1402 1408 | 842 1304 1230 1386
No. of km not conforming on account
of- | f ]
Unevenness peaks >10mm<=15mm (#) |27 . 135 25 13t 23 33 40 N
Une\enness peaks >15mm 6% 100 79 71 31 70 91 72 |
Twist peaks>7.5mm<=12mm (#) 830 581 | 1581 152 |47 % & |80
| Twist peaks> 12mm 707 593 716 [ 207 7333 140 137 123
Alimnment* pesks>imm<=i0mm (#) 183 265 1265 F330 _ 47 220 207 246 B
lAlumm«em*  poukss L 0mm 1203 208 30! 1360 00 = 319 349
* Gauge peaks>6mmn, 438 1422 375 100335 490 570 608
[ Km not conforming on account of ; ] ] N ~
P evenness | KM 72 105 . 81 78 54 78 : 98 8i
Percentage 5.55 7.42 5.78 5.54 1 6.41 5.98 1797 5.84
Twist KM 894 732 275 260 417 172 1187 156 R
Percentage 6888 15169 11961 1847 149.32 3.19 11520 1123 |
s Alicwment* | KM 1342 1388 | 383 476 TIed 1429 E T
| e S N (P K XU B TS S F N 0
S 138 B A - T R 608
| | Percentag: 3529 29.80 (4101 426, 17yss 37.58 46,54 43.87
Fotdl (After accounting for common 058 { 40 L e70 | 738 s67 598 3 633 683 i
KM) ' | !
Percentage(%) track km not conforming | 73.19 15632 48.43 5241  '£734 0 (4586 15325 49.28

Note :- * Taking th~ <ame tolerance in floating and loaded <condition
# In case of more than 10 peaks per kilometer

125914
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Railway -ER,ECR,NCR.NR
Route :- NDLS-HWH
Line :-DN

Year of Run 2008 2009 '
! Monthof run JAN APR [JULY OCT 'JAN | APR JULY OCT
1IRC 7965 7965 L7965 17965 7966 7963 7965 7965
_ Route speed (kmph) 1 >110 >110 >110 >110 >110 >110 >110 >110
Length of sectior 1445 1445 1445 1445 1445 1445 1445 1445
Recorded KM 1330 1138 1362 1407 1359 1338 1403 1418
No. of km not conforming on account
of- ! i ! :
Unevenness peaks >10mm<=15mm (¥) | 1§ 14 12 15 11 12 17 22
Unevenness peaks >13mm 160 32 L S0 77 75 39 o9 7
Twist peaks>7.5mm<=12mm (#) 717 320 194 124 484 |71 34 60
| Twastpeaks:-idmm ‘390 370 o tise o pves o fdee 20 st 11607
. Alignment* peaks~ Smm<=10mm (%) | 191 251 ‘200 13261 1352 | 294 224 23
thgnmunt* peaks>10mm | 284 270 ‘ggz_z {359 349 314 318 293
Gauge peaks>6mm 417 282 452 33 442 422 519 137
Km not conforming on account of :
Unevenness | KM | 62 58 57 77 73 62 103 81
. Percentage | 4.66 4.57 4.19 547 5.52 4.65 7.34 5.71
R s e kR B Rk A I N O € R 7 T B
e LSRR T T T o SEHOTTNS
 Ahgnment* | KM 5 1546 |34 =20 a3 413 330 | 393
Percentage | 2311 3040 25.% | 2987 | 33.33 30.87 27.08 27.86
i Gauge KM 447 232 462 351 442 422 51 437 ';
Percentage 33.61 24 78 33.682 37.74 32.52 31.54 136.99 30.82 |
' : Total (After accounus. for common 842 ‘ 534 527 797 544 % 614 551 !
L KM) , i e
LPercentage(%) track km not conforming | 63.31 | 5044 13921 441 58.65 40.66 £ 43.76 38.86

Note :- * Takirg the same tolerance in floating and loaded condriton
# In case of more than 10 peaks per kilometer

125915
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HWH-NDLS JAN-2008 T'.C-7965

TGIBAND | TOTALKMWITHINBAND |KMNOT CO;;F;I(:(;\MNG PARA g;:‘;f&ﬁb:‘: O?PBAA:ADG?;‘CI)(;) MAINTENANCE FZQUIRED OF TRACK-TM-11
>=80 1078 731 57 81 NO MAINTENANCE REQUIRED
<80-<=50 199 108 99 50 NEED BASZD MAIN"ENANCE REQUIRED
<50->=36 "5 15 55,00 4 PLANNE S MAINTS WANCE RECUIRED
<36 6 6 100.00 URGENT MAINTERANCE REC ZIRED
TOTAL 1298 950 73.19
’ HWH-NDLS APR-2008 TRC-7965
| TGIBAUD | TOTAL KM WITHIN BANS IKMNOT COG%‘;‘(‘:;V“NG PARA ;’5?&%?;&‘:0‘;‘5:‘::62?(;) | MAINTENANCE REQUIRED OF TRACK-TM-11
>=80 1200 | 643 | 53.58 NOMANTENANGE REQURED
<80-<=50 190 E 175 ] as 11 NEED BAS =D MAIN”ENANCE FEQUIRED
<50-+=35 14 ; 12 ; 85,71 PLANNE D MATE NANCE REC SRED
<36 12 10 i “;:33 JRGEN™ MAINTENANCE REC SIRED
TOTAL KM 1416 £40 58.32 1

TEHIND ] D11 KM AeUR B AR ORI

HWH-NDLS JULY-2008 TRC-79% 5A
KA RNOT CG ¢

NEIRWLNG PARAL  wasD:
. i

b MAWTENANTE o0 38D O TS OWTEN 7
>=33 - 1194 S /'::': T NO M onsr T8 ‘?L'-"‘T: B8]

<80-<=50 191 182 NEED BASED MAIN-ENANCE REQUIRED

<50->=36 13 . 1z PLANNED MAINTENANCZ REQUIRED B
<26 4 2 URGENT MAINTENANCE REQUIRED

TOIAL - 1402 69

125917

(/f.—]-n.mx;mu vV



HWH-NDLS OCT-2008 TRC-7965

TGIBAND | TOTALKMWITHINBAND |KMNOT COGP:)F;I(D;;WING PARA g&if&ﬁr:(:ol:::ﬂiosg%) MAINTENANCE REQUIRED OF TRACK-TM-11
>=80 1215 549 4519 NO MAINTENANCE REQUIRED

<80-<=50 180 176 97 78 NEED BASED MAINTENANCE REQUIRED

<50->=38 11 14 T L0u.00 PLANNED MANTENANCE REQUIRED
<36 2 2 100.00 URGENT MAINTENANCE REQUIRED

{ TOTAL KM 1408 738 ' 5241

- HWH-NDLS JAN-2009 TRC-7$65
TGIBAND | TCTAL Kl WITH N BAND  |KM NCT CONFIRMING PARA]  %AGE OF KM IN BAND NOT MAINTENANCE REQUIRED: OF 1R ~Jh-TM-11
: 607(2) CONFIRMING OF PARA 607(2)

i >=80 ‘ 594 324 54 85 NO "-,"AINTF.NA—N'C__&..'?EC:JIE'D-— N
<80-<=50 291 ! Se —.' os 1 ) NEED BASED MAINTEN-SCE RECUIRED
<50->=36 16 15 9375 PLANNED MAINTENANCE REGUIRED

<36 11 11 A 100 00 URGENT M&NTENANCE REQUIRED
TOTAL 842 567 67.34

MOUHLNG v e020ne T
i

i

[Ty

TOTAL MM var 1 vk fomne, | D7SUROYSONT IS PARS, TRk OF KU M BAND NOT
. &< ] CON.t {_le!‘u CF PAR- 807(2)
>=80 1131 4 1 37 93 NOMAINTENANCE REQURED |
<80-<=50 165 161 o7 £ NEED BASFN MAINTEN ANCE REQUIRED .
<50->=36 8 8 100.00 PLANNED MAINTENANCE REQUIRED
<36 ¢ o T R 77 T URGENT MAINTENANCE REQUIREL
TOTAL KM 1304 &8 4586 ;

6/S-]->1nxauny



HWH-NDLS JULY-2009 TRC-7965

i
- '
~ L {
'

LTC =L KiA|

TGI BAND TOTAL KM WITH IN BAND  {KM NOT CONFIRMING PARAI  %AGE OF KM IN EAND NOT MAINTENANCE REQUIRED OF TRACK-TM-11
507(2) CONFIRMING OF PARA 607(2)
>=80 1031 464 45.00 NO MANTENANCE REQUIRED
<80-<=50 174 188 95.40 NEED BASZD MAINTENANCE REQUIRED
<50->=36 20 20 100.00 PLANNET MAINTENANCE REQUIRED
<36 5 5 410,00 URGENT MAINTENANCE REQU'RLD |
TOTAL | 1230 655 | 5325 . L |
HWH-NDLS OCT-200% TRC-7865
T - o
TSI BAND TOTAL KM WiTH IN BAND  ¥M NOT CONFIRM:MG PARAL - WAUE O Wid 1N £.0400 NOT FMAINTENANCE REQUIRED OF TRAGK-TM-11
807(2) CONFIRMING OF PARA 607(2)
>=80 1204 507 42 11 NO MAINTENANCE REQUIRED
<$0-<=5 163 157 95 32 NEED BASED MAINTENANCE REQUIRED
<5r__". RPN 3¢ N - P .

SRt ALY

s



NDLS-HWFH JAN-2008 IRC-7865

TGIBAND | TOTALKMWITHINBAND [(MNOT ccg;;.(:)mme PARA ;@‘;‘ifR%’: :{;" o‘:‘f:RNADS’;?(;) MAINTENANCE REQUIRED OF TRACK-TM-11
>=80 1122 647 57.66 NO MANTENANCE REQUIRED
<80-<=50 188 178 $4.68 NEED BASZD MAINTENANCE REQUIRED
<50->=36 9 9 100.00 PLANNE > MAINTZ \ANCE REQUIRED
<36 8 8 100.00 URGEN™ MAINTE\ANCE REQUIRED
TOTAL 1327 842 63.45
, MD! S-HWH APR-2008 TRC-7965
TGIBAND | TOTAL KM Wi IN BAND KM NOT coer;r::{r:)mme PARA éﬁ&i?wﬁrfgo':::&%z%) MAINTEL:ANCE REQUIRED OF TRAC!(A.V"'M-”I*.
>=80 .9ga ’ 434 43.36*‘ NO MANTENSNCE REQUIRED
<80-<=50 132 132 - $9.25 NEED BASED MAI~ENANCE REQUIRED ._i
<58->=35 15 o i 100.00 ! FLANNEZ MAINTZ WANCE REQUIRED
<28 2 2 ' 160.00 URGENT MAINTENANCE REQUIRED
TOTAL KM 1138 574 50.44

NDLS-HWH JULY-2008 TRC-7965

«' [ FTT CONFIRMING TARA]  %AGT D€ 107 00z &0D oot 1
i e s - WL TR-QUTRED OF TRl NET z;
il _ S NG “ A CE REQUIRED N
— Ter2s NEED BAST) MAINENANCE REQURED |
130.00 PLANNELD MAINTEMANCE REQUIEL K
2 100.00 URGENT MAINTENANCE REQUIRED
534 od.2 1 '

i.0724

6/L-I-aamxaUnY



NDLS-HWH OCT-2008 TRC-7965

TGI BAND _|

T-TAL it WITHIN BAND  |KM NOT cc;r;:n(;:)mme PARA é@%ﬁi&?&”&‘;ﬁ%’;ﬁ; MAINTENANCE REQUIRED OF TRACK-TM-11
>=80" 1235 468 37 89 NO MAINTENNCE REQUIRED
<80-<=50 156 143 9187 NEED BASED MANTENANCE REQUIRED
<50->=38 12 8 66 57 PLANNED MAINTENANCE REQUIRED
<36 4 3 ~e 55 URGENT MAINTENANCE REQUIRED
TOTAL KM 1407 622 44 .21
NDLS-HWH JAN-2009 TRC-7965
TGIBAND | TOTALKMWITi4 (1 BaNn |KM NOT CONFIRMING PARA| %ACE OF KM IN BAND 1:OT MAINTEN.ANC E REQUIRED OF TRACK-TM- 7 *
607(2) | {TNFIRMING OF PARA 607(2)
>=80 1035 483 | 4557 NO MAINTENANTE REQUIRED
<8(.<=50 281 276 ! 98 22 NEED BASED MANTENANCE REQUIRED
| <50->=38 20 28 l 03 32 PLANNED MAIN™ ENANCE REQUIRED
| — Sk .
<38 13 0 ; 73 22 URGINT MAINTINANTE REQUIRED
TOTAL 1359 ! 797 £3.85 |
NDLS-HWH APR-2003 TRC-7965
TGIBAND | TOTAL KM WITH IN BAND :KM NOT Ci’:\i'{?‘"“ PARA :;A?E”?f:fC'SPBAA:NAD:iOTA | MAINTENANCE REQUIRED OF TRACK-TM-11
BEE Pe 42 S T N LAANTE
B0 En i L s T e ’ NEED SASED MANTENANCE RIQUIRED
<50->=35 T 5 e 1 PLANNED MAINTENANCE REQUIRED
<36 0 5 0G5 - URGENT MAINTENANCE RCQUIRE
TOTAL KM 1338 544 40.56
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NDLS-HWH JULY-2009 TRC-7965

12592,

TGIBAND | TOTALKMWITH IN BAND |KM NOT CONFIRMING PARA] %AGE OF KM IN BAND NOT MAINTENANCE CEQUIRED OF TRACK-TM-11
807(2) CONFIRMING OF PARA 607(2)
>=80 1231 460 37.37 NC MAINTENANCE REQUIRED
<80-<=50 156 143 9167 NEED BASED MAINTENANCE REQUIRED
<5 36 12 '8 86,57 PLANNED MAINTENANCE REQUIRED
<36 4 3 7500 J URGENT MAINTENANCE REQL 'RED
TOTAL 1403 6814 43.76 1 )
NDLS-HWH OCT-200¢ TRC 7965
¢ TGIBAMD | TOTAL ¥M WITH IN BAND |KM NOT CONFIRMING PARA|  %AGE O¢ »M IN BAND NC™ } MAINTENANCE REQUIRED OF TRACK-TM-11
807(2) CONFIRMING OF PARA 607:2, |
>=80 1246 397 31.86 NO MAINTENANCE REQUIRED
<80-<=50 156 143 91.67 NEED BASED MAINTENANCE REQUIRED
in 8 £2.00
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