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iJST OF ANiiL;XURES 

Aiinox.No. !:;crip*ioii 

I 1/1 to 1/2 : Concorclnnco Toble vv.r.t. para 607(2) or 
I ^ ir^pWivi-io?5b 

' '\!'A c;i;i|.)liii;:ii ".pir-sMiiniioii (jf l̂ oak Bci.v:ij 
Analyis '.v./i. pacA G07(2) of lRPWM-1936, 

: 2''"! /'.verc-'̂ 'o ou vaiiies for all parameters on 
ciifferant chord len;;llis for up and down line. 

No. of 
Facias 

"?'J :o 2/9 

3/1 

3/2 

Year iv;';i; ana moa'Ji •./isfv coniponson o) 
averrî jG SD value:;. 

GraiHiioal repr(;oO;2!tion of avorarjo :L'> values 
of various parameters alor-g with newly laid • 
track li'iits, planrr-M' and i;:cjent maintenance 
limits. 

RfvlS values of SD values for all parameters on 
different chords for lip &. fJn line. 

Year wise ?:'HI mori'h wise ;om()arisf)'i u R'vi? 
value.s. 

j 3/3 to 3/9 ; Graphical reprer-ontr'tion of RMo values of 
I ' various paiamct^Ms /i i(j"j vvilh nev.'ly laid t̂ ack 
' limits, [dannc'd r̂ -.d riCifMit maintenance I r li's 

4 Minim!:: 1 anr! max:!::uui "miuf; of rT;corflo 1 SfDs 
of vaficss fjaisuiifde-:.:. 

5/1 to 9/1''1. ' Superimposed Cri •', A block v/ise SD values 
for various parameieis. 

6 f-'ercentagc of track id variou's recordiiK! f̂ î laid 
down TCI & INDICf-S limits. 
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I n ' r o f i u c f i o n 

I 'MI-L I:; ()(ir ol ' ill!: nxr . l iM[r , Jr. i i.'ili;: li ui'liil;il n-{jM;;<-|!)cnl,s Ii.W llllinii 'g il J'llilway 

sv.'Jeiii i-ioin s;ifi,-ly ;in(i c o m l o n j.uiiil c^'vicw, lc;ick i.s -a iui iv; ! lo bo nuii/Uaincd as 

p c hiicl (lovvii SI;!IK1;II(,1S i lie d c inlioiis l i o m ihis iii'c Jh the m in inu i in at Ino l ime o f 

layinu, a n e w l iack . Cjcomctricai paiaimMcrs o f llic ii'ac!-. ( iceri- 'sra.c wi th t i m e & 

p:iss;i!:,c of Iraflic and iiiiprovi.- with the main tc i i a . i cc inpu t s . Q u a n t i t a t i v e 

m c i s u r c n i c n l (d 'vai iOi ' , , [n; •, ;•:.,' :i,;:;iy - a r a n i c t c i ' ' is d o n e by track r e c o r d i n g cars . 

;! f[!iai)l)i;;iivc a .s t '•• 

I . 

i; 111 • • .1)1 iii;:i;;-(.' ol Uack ' n c n i c a s n ' c d vaJiics ol v a r i o u s 

C!- 1; <L,c()i!}<'frv p^iunKici •: ••;': 'M,\<]\II:\-'!\ willi I he laid d o w n slanckirds. 

2 . L : : i! ( i o ' ^ n s t ; n ) ( i a r ( ! s i o r InsMMi! H a i h v a y ' { ' r a c k 

2 . i P - ; d v i i n s c c i ' I V a r ! . SUx^'luu)-: 

2. i . i [J\)[o ca i iv O'-'s l^aci^ liru'iMjiri;: •>: i ;r \ai"K)iiS iraci^ pai"anic;ci>. wuix m e a s u r e d m 

nna.'oyiic r:'-i!i and p^Cik hw^vxl ai\; ' \ 'si . ' : w a s d o n e n i a n . s d l y / T h e (^crfor n a n c e o f ' r a c k 

widi ies|)ei.i lo vaiioii:; p;i;:ii:i;-!>-! \\;i:, nssessed iiy e o i n p a n n y , !ne niuiihci ' o f .-caiks 

ai)()ve ce i l an i lhr(.:sh()id v;ihies and k d n n i e l . e wise Irar.k was cale .^oriscd in A, 1.5, ( ' (V: 

1) ca(ei.y)iies baseci on ihc nurnkiei oi'p-.iik,' a b o v e d i r ie ren l kiid d o w n th resho ld v a l u e s 

for •'':iiioiis j i a i an ie le i s '\\\^ ' i ini l ' ''(•; \ . ; i i ous cal l :,i)iie,; o l ' l i a c k a r e ^ ivc i ; iii the 
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N o ' c In e.mdi (•;iic"oi\' up io ,i ,ii,:' m u m i,!' 10 peaks laay W: a l l o w e d to exceed (he 
liniils. '\\\c lo.'.ic i 'u r; i ic; S; is; (ton o f Hack in v'adoiis t ' t l tyyory i n d e t a i i - . d 
!)clow-

» \\ nwwhci " r f ) c a . . .-xccdi/ig Ine liniil o l ' a cal(;u,()rv a r e m o r e than JO, 

ihe i 'aI ' 'yo7\ will • :• (he i;r,\! Inybci (.sijcyoiy >: \' i l ' l l i e i c a i e \.\\') to 10 

P'eaks !!i a p a i a n i . m v ; : : ,m ' ' niai ' i i i l i ide ak-.ive A' eal ' . 'c/iiy l imit, Uic 

ea ley .o ; \ ' o l llial pa ;a : . , c . a \. lil be A Hike , ! , n ,• nioi e llian Id peaks 
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The I ' M S vahies !br recoidee ' •:;;!i;!ieler,s on d iHe ' j i ' ehord engtl is have been 

calcuhiled for enl i re .seelion Co; up .-.nd d o w n hne.s .sep'^iah ly ,"or al! r ecord ings d o n e 

lx:l\veen January lOOK and l )e -.eml);'!- 2010 and labidaleci ••ahies liavc been s h o w n in 

,Annexi i ie -n i - l / ' ^ '1 he yeai i'-i^^ a\er.:!-',e o f these ' ' 'MS value.'- h a - e •ilr.o been 

\v.;i,';e(l out and shown in !h-,- nite. :;!inexiii' •. In addi t ion, li.e ca lc ida teJ R M S va ' uc s 

of var ious pa ramete r s ''.)r ent-r. ' s c e c o n have been arranged niontli w i se and yea r w i se 

!o eon ipa ie the perfor inanee ;i:r(>ii::h o'.!| tiie yeai" and in ihe s ame mon th o f different 

\'eai'.- and labiilalec! in / \ n n e \ i i r e - ' i i - .'.̂  i:!e RMS v ; ' ! i , s ; f var ious paranie ie .« .ire 

also , ..•presenleti g iaph iea l ly ,:i.!i'::; vi:!i ! ie\ . ly hiid track hnw .: phuin(xi m a i n t e n a n c e 

]]yi)i[ ' '.iid uri^jnl nia inn-nance i-n^il^ U • eoM^narison a:K' •''. '. • d ;>! ,Annev' . . ro- ' iI-3/9 to 

P,'i/;c ."'•.o''/ / 



3.2.3 Minimnin aiid Maximum V'aincs 

I't)i iciciililicalioii oi iicsl iiiaii;!aiiicd blocks and worst luaiiilaincd blocks, the SD 

values ofcnliic section have bteii analysed to pick up t!,'.' Mhumwrt and maximuiil 

value oT recorded standard' c-jvution for various p:.ian'c:'-rs rnd tabulated in 

Anne.\ure-IV. 

3.2.4 Analysis vv.r.t. (o CFI> 

Cumulative frequency 'iiagram o-"Mock wise SD values have been drawn for various 

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

the parameter vvise superimposed Cl'u graphs are placed at Annexure-V-1/14 to 

14/14. 

3.2.5 Analysis w.r.t. I'eicentafje leiiglii of (rack rcqui'"ri' planned an J Lrgenf 

maintenance 

All llic rccnrdctl S.IX v;ili;es cl' v;;r!;>us p.'irameters !.)• cut a sc -tion hav'e bCv-;i 

analysed w.r.t. to planned and urgent SD limits of various param-tei to calculate the 

|)cr( .nlagc ol' (rack which cNcccds lb" laid down slanc'o'ds lor any one or more 

parameters. The calculated perceiitage of track requ r.ng vcpncd sad urgent 

maintenance have been 'abulatcd and [JIUCCJ as Anne.\ure-\'!.. 

3.3 Parameter wise Indices Based /Analysis 

TRCs also give the parameter wise "ndices and TGI for every block of 200m. The OD 

analysis has been done to work out the average value of or. ameter wise Jidex and 

TGI for all the recorded blocks. These parameter wise mile.', value, and TGI values 

have been tabulated in Annecure-Vill-l/13 & 2/13. I'urlhei, year wise average of 

these section wise average values ol parameter index and TGI have also been 

calculated and shown in thesanie (able of Annexure-Vlli-! ' 3 & 2/13 

In addition to above the minimum and maximum value of parameter v/ise indices and 

TGI for all the recorded blocks oftne section have also been worked out for all the 

recordings and tabulated in Annexurc-V!iI-3/!3. CI'Us of block wise TGI for all the 

considered recordings have also bu ;ii Jrawn and CFD pl.Hs o 'one year's recordings 

have been superimposed in one graph. These CFD graphs aie placed as ,-nnexure-

Vin-4/13 to 13/13. 

4.0 DISCUSSION OF THE ANALYSIS DONE 

4.1 Peak Based Analysis 

From the analysed results tabulated and represented graphically in annexure l/I to 

1/9. Following is observed. 

a) The percentage of track noi co.ifoiming to para 607(2} if iRPWM consictrir'j all 

parameters varies from 3C.2% Ic ' '•. '.i'/o (Annexure !,! •(> i /jV 

FaMC 6 of II 
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b) The pcrccniiigc rTirack whicli is having TCil > [>() am! not conibnning to para 

607(2) of IRPWM considcrinti all paiamctcrs varies from 31.86% to 67.81% 

(Anncxnrc 1/4 to 1/9). 

c) Twist and gauge are the main coniributing parameicii JC\ .ncrease in percentage 

oftrack not conforming ti. para 607(2) oflRPWM. The )crccntagc of 1-ack due to 

twist and gauge parameter varies in the range of ('''.3% to 68.9% and 2-1.8% to 

46.3% respectively. T 

d) The contribution due to alignment parameter is on higher side and varies from 

25.1% to 35.4%. 

e) The percentage oftrack not conforRiing due to unc.ciino.ss parameter is very low 

and varies from 4.2% to 7.5%. 

I) It is pointed out that the pcu't. 'r.\.sc6 TRC result': h. v, U'cn a.nalysi d for short 

chord only as the l/lcraiiccs hrw. i.cen '.j/ccined for .M'S.i LK' r<\ only. 

4.2 Standard Deviation based Analysis 

a) .Average SD and RMS value of Hic section for all the j a.-..inciters in both ur, urc' d'l 

lines are much less than the planned maintenance I'mur. Furtii'̂ r these values of 

the section in up and down line fo.'- all parameter are in^̂ rc than but not vd^ far 

away from the new i." ..K toiwance. The maximum and minimum value of 

average SI) and RMS vauic in i'll the recordings for up i nd do-.vn line along with 

relaying tolerances are given in table-5. 

Tahlc-5 

Para meter 

UN-3.6 

lJM-9.6 

•rw-3.6 

•l'W-4.8 

AL-7.2 

AL-9.6 

J.l„.,J 

Limit 'or 
Newly l;e'J 

tra::k 

1.2 

2.5 

1.75 

2.5 

1.5 

2.5 

1.0 

;\\'eragc 

1 M;n. 

1.4 

2.8 

1.8 

2.2 

1.4 1 

2.0 

12 

SD value 

Ma.x. 

1.6 

3.2 

3.4 

4.0 

1.8 

2.6 

1.5 1 

RM.̂  

^ Mill. 

1.5 

2.9 

1.8 
-> i 

4 

2.0 

1 3 

values 

! Max. 

1.7 

3.4 

3.6 

4.2 

3 4 

1.7 , 

CD 
O N 

b) It is observed from the data tabulate;! in anne.'cure 2/2 and 3/2 that the variation in 

average SD value and RMS value hi a vear and in ih: .'.amc month of different 

years is not too large. TliJ n a.xiiiuini vacation in tenr..-, - I j . .rentage in one year 

ana in .same month of all llic ;\vo year recording is give t,e\, ' in :;ab!e j •o •'. 

I'afteTofll 



I; i l Ic-f. 

P;ir;uiKiiT.s 

;TW-3.6 

TVV-i 8 

AL-7.2 

A I,-9.6 

GAUGE 

i 
1 

2008 

1.62 

3.08 

2.5 

2.83 

1.54 

2.23 

_^ 1.43 

I ' c i c c i i l ; 

"20 J" ' 

3.05 i 

2.08 1 

2.36 ! 

1.65 1 

2.38 j 

1.42 { 

1:1' \ ' : i l i;ili( 

0.06 

0.03 

(.i,''I2 

0.47 

0.1 1 

0.1 5 

iJ.Ol i 

II i )V( ' r a V 

3.70 

0.97 

16.80 

16.61 

7.14 

6.73 

0.70 

Cai hi !!/ 

;.7I 

3.35 

2 69 

1 69 

2.47 

).y/ 

iii<-( iiVVI 

Avcrai'.c 1 

1 164 

1 3.23 

1 2.14 

2.46 

1.91 

2.79 ( 

i.54.j 

^^VDIS) 
<MS values 

variation 

0.07 

0.12 

0,55 

0.60 

022 

0.32 

0.03 

r /'')agc 

1 4.09 

3.58 i 
i 20.4. i 
\ '9.61 ! 

13.02 

12.96 ' 

._,I^:J 

•r:il)lc-7 

Paramcicr.s 

UN-3.6 

i'"^TW-3.6 
I 

T\V-4.^ 

7 L - 7 " 2 

Pcrccnla;-!,c '̂ariatKin (.)\ :x a ycai' ih u,) ii )<: { 1 IVVi i-NDLS) 

AvcraL'C SD values I /\v(.'.iagc RMF v'a'ucs 

AL-9.6 

GAlJGr; 

20fJ8 

1.56 

? O.i 

2.41 

2.73 

I 5(^_ 

2.25 

1.38 

2009 I \-;iria!i()i: ; %;i<!,c I 2'' 

2,05 

?.M 

\SI 

2 26 

1,32 

.̂ .i,0<' j vaiai/^ 1 , -%age 

0.;:.-; ; i.02 

' • • • ) / I \\ \\ 
i 

O.io'; 14.94 

0::^ i 15.38 

0,01 I 0.64 

0,0' I 0.44 

0.(l̂ . ' 4.35 

i . ) 

•> I ^ 

1.6;-; 172 

2 41 i 2.51 

1.45 i 1.43 

0.00 j ,;r;) 

0.01 ^ 0 J 2 

0.^5 14.00 

O.'H I j5.4^1 

0.04 _2J_8_ 

M,15 

0.02 1.38 

Paranuclei I Pcrc'ciU; ;,o'aria'i.iii in same Dionlii (!''!•',;'•> cars leecjrdi/iy 
I ;ii l.)'liiu;(IIWll-:-.:;.,Si 

i Avcra •.•SL'a!-r-; | RMS values 

I ̂ N-<) (. 

•rvv-3 6 

4'\V-4.X 

AL-7,2 

AI.-9.6 

,lan • M;v 

7 .'8 ; 2,2'' 

0 iv , ] . ] : 

!7.:^0 : 2 7 , 9 ^ 

i 2 0 .>2 ' 2 M V 

I 2 3 , 4 4 i 7 ,55 

i 25 64-.' 0. IH 

-^•il Ocl ' ,lan ' Ape i hn. Ocl, 
I ' ' ' " 

I '•̂ ' • 1.70 I 7 V) ': y? I o*)7 i I 54 
/') .(>j, (^2- 3 . 4 5 J 

') I ( ) ( > : I 

^-^9 I 23,55 • j.>n \ 0.1 I i 25.54 

• ''- i ••' i'' j 25 ')K I ; 7f; ! 2 47 j 29.01 

(i I 8,0 i S.:i5 : 2(, I M <)8 j 7 17' ; .5;.; I 0 "̂ s ' 12,63 

. I'^ij'/: •'i \' .'.' 



T:il)lc') 

\'i!anu'(c[' 'crcrtmi'''' 

UN-3.6 

UN-9.6 

in DN i i i ic(NlJI,;- ! '^''^h 

' :0S values 

Jai l , I ^•!a 

5.62 i 57.' 

I J i l l 

7,00 

T\V'-3,6 

TVV-'I.8 

AL-7.8 23,.Sf 

A I.-0.6 

0 , ! " i 5,-!') ' !0 

:̂  ',6 M .̂ 2 I 29,8! 

27,00 2 ()'•] 

9,,vi I 1.2/ 
_,- i_ - -_ 

20/13 I 10-11 j o .OS 

).01 ' 3.0ii i 2 9-; 

(,)cl. 

1.83 * 

3.96 

6.78 

lA 1 

9.13 

(> ( I T 

•••1.16 i 

Jan 

1.0 

7..''i 

10..^ 

13,8 

41 ; 

47 2 

l i . ^ : 

1 

1 040 

i l,SO 

• 26 2 1 
• 

. v.)8 

,i :-^ 

^ • • " 

; >;2 

- -
! JuK 

1 0.73 

0.29 

4 .60^ 

3,86 

0.43 

— - -
Ou. 

1.77 

5.43 • 

_13.j_2 

15.76 1 

17,17 

2 01 1 15 09 

3,02 i ]3,i)6 : 

c) C.'i'D of vaiious paraiiictci". it)r all the coii.sidcicci iixoniiiiys are placed as 

.•iiiiir>aii(.; S l-'ioiii IIR' T'lD, ciTcciilaiH,: of liac,!: i;. -aiioa.s iccordii'i'S for laid 

down individiia' )araii!'.'lcrs ./dico;: .'nd 'IXd lia\'C iioai. .voiAcd oul and placed in 

lahiilai form ;i.s A.'iu'.xiirr \''l • loai IPC lal)k; placed a. Aiine.aiie VI it is cbservcd 

llial llic vaiialion in pc; .ciiai: .ifliack in dirieicnl if>'()rdii)i.; lor various iiniits of 

indices and TGi is not lu,) iaii i.;, i; indicates that standard ofni'Mntenance over the 

(:()ii,sidfT(.'d p(a iod 'i, ,slali:(' 

d) /Mdiutiid) avaaa!!;' Si) cuui RMIS values of all Ihe pir; n::'i;i's ibr ilie section are 

niiicli bcllor than laid down plaiiiu-d maintenanci,^ limits, which siiows that the 

track ofllic sccliv);: :.. ucr jia!,';.' g(Jod i'ui there arc nuri'mcr orblocks in the section, 

(he SI) values iV" N'liicl!, !(•' • .ruuis oaraniclci' v,,ics ,aunijcantly and in i^iany 

cases llic SI) \al''(;s arc wiasc lliai! planned and/or urf^cnl niainlenancc limits. On 

die other hand (I ' le are hioc!,:,, wiiicli h;ive SI) values i)eller than the tolerances 

laid down for newly laid tra-k Tii is indicates tkiai i; is possible to maintain the 

li'ack lo /iiLicli l icllei ' sianda,;:' IK ranL'c over .-. n SI2 values ol" various 

paraniclci's varices in all l ln: (.:":;^:ril•r('(i rccoi'diiav; :.:r abukilcd hci )w in table 

10. 

! able-10 

Paramcler i l ip line (i iWI 1-NDLS) 

I UN-3.6 

' IIN-Of) 

: 'rw-3.6 

I •r\v-4.8 

A 1,7.2 

AL-9.6 

CO ' I).6 

; ) ' . • )<) 

i),8 - 8,1 

0 :•• i 2 

O.a Ĵ,̂ • 

0 ; - '• S 

0,8 - 7 8 

Down line (NDLS-HVVH): 

0,8 - 6.3 

0 0 - 9 6 

iy 8 - ').9 

c.-- 9 0 

-' ;. oo 

0) • - 10.0 

0 7 - 5 8 

t o 
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c) It can be observed iVoP! ih;: (abuhteci data givci i;i the aiiiicxurc-7 that the 

percentage of track, vvhie!) ici|iiire.s urgent niaintc/iancc varies lioi:) 1% to 10% l\: 

lip li/ie and 1% to 5% in dtivMi line crthc section. The percentage of track, which 

reqiiircs planned niainlenance varies from 2% to 5% percent in up line and 2% to 

6% percent in down line. 

4.3 Parameter wise Indices Based Analysis 

u) The variation in average individual parameter Indc.'̂  ;md TGI of the section in 

both up and down line for all the considered recordings is not very large. This 

shows that the a-'jrage mainieiu.nce standard of the section does not vary 

signincantly over 'iine. The minimum and maximum value of average parameter 

indices and TGI over various considered recordings and percentage variation is 

given in table-11. 

TabIc-11 

Parameter 

Ul 

GI 

Al 

TGI 

Ul 

Avg. 
Mill, 
value 

31. 
54 

83 ' 

79^ 

80 

'dlVvli NDLS) 

A/g. 
Ma.x. 
value 

')5 

99 

no 
<o:, 
m 

1 % 
variation 

6.74 

83.33 

32.53 

30.38 

37.50 

1 

Av,,. 
Min. 
value 

9! 

56 

84 

82 

92 

l,'l- : : NL)LS4IWF0 

Av*'. 
Ma,\. 
value 

% 
variation 

_no_ 
111 

: .30 ' 

96.43I 

111 
102 

32.14 

37.80 

10.87 

b) The average values of parameter wise Indices and 'fG! of ihe section in both up 

and down line is much better than the urgent and planned ir.iintenance liriits. The 

values of block wise individual parameter indices and TGI in the î ection varies in 

a large range. The va'ueo''individual parameter in'.;e.\ and TGI of .some blocks 

are much lower and even less tha î iialf the value specii; d for urgent maintenance 

limits. The range of Min. and Max. value for individual parameter Index and TGI 

over the considered :ecordings are given below in table-12. 

rable-12 

Faranieler / 
TGI 

Ul 

Ff 

GI 

AI 

TGI 

UP(l-lvVll-NDLS) 

Min. value 
in block 

10 

10 

10 

Max. value 
in block 

155 

155 

140 

7 { 165 

8 ; 160 

D.N' ;:;OLS-HWH) 

Min. va i;e 
in '•\'oek 

:J 

10 

10 

10 

lO 

Max. vi luc 
in hicck 

145 

160 

140 

160 

160 

^1 

t o 
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5.0 CONCLUSION AND RE( (ir'fMKNDATIONS 

5.1 riie ;ivei;i).̂ c j)cr(brm;mec of Ihc ^.Tlidii both iVi up aiui cioui! li i;,s, worked o'Jt on the 

basis ol'SI), paraiuclcr wise iiuiiccs and TCil is very good. ((Cii^nilly the vah'cs ol^SD 

and paianiclcr inchccs arc liir bfflcr Hum (he vakics spccilici fot phumcd niaifito/.J'.'icc, 

5.2 There are stretches oft", ck in vvhici: .SD, individual parameter index and TGI vaiue."". 

of blocks remain bcttet than the tolerances spccilled 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 :nuch better level. Thus ihcr is a need for proper 

identification of bad stretches and their .'Tiaintenancc need: in i i;c,icraliy good section 

which will not only improve !h;; icu str.'lches but -A i, ,i,i[ jvc the ovi r all 

performance of the sccti. m. 

5.3 There is a vast difference in the m untcna;ice requirement v.uiiced OLL on the basis of 

SD/indices based track standards and peak based track 't^.iidards. Maintenance 

requiicnients worked out on the bas-s of SI) ba.sed .standad; f;iiî  'n t'le rsngj of--r-

33% where as on the oasis of peak based standards this fi.!!; in the range of 38.9 to 

73.2%. 

5.4 Percentage of Track which is l;avin[: IGl > HO and not connjiiiing to "ara 607(2) of 

IRPWM considering all parameters varies from 31.86 to 67.;! I (Annexure 1/4 to 1/9). 

5.5 Peak based track standards are speciiled for beyond 110 knnu and above uoiO 140 

kmph only and SI) based standards are also specified for l,'(; spe^d bandj: i.e. less 

than equal to 110 kmph and ..hove 110 kmph. There is a mxd to lay down these track 

standards in different speed ranges between 60 to 160 ki-io'. 

st :fr st : t ; V * 

t o 
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niM's no!. n'iC'.uiia puia 6u7 (_j •A'W M) 

Year or Run 
Month of run 
TRC 
Route speed (kinph) 
Length of section 
Recorded KM 
No. of km not conformine on account 
of-
Llnevenness pe 
Unevenness pc 

a|cs >]0mm<=15mm (#) 
aks > 15mm 

Twist peaks>7.5mm<=12mm (#) 
Tvvisv peaks>12rT>m 

1 Alieninent* o" 
; Gauiie peaks>( 

3ks>fmm<=iOmm (#) 
iKs~ ' .0mm 

nnni 

Km not confonnine on account of 
•Jn;-:'. enness 

Twist 

''• 'MiirTncnt* 
1 

i C a i ' - c 

K \^-
Percentage 
KM 
Percentage 
KN* 
IV : . . , ; a age 

Ki\; 
Percentag-

Total (After accountins for common 
KM) 
Percentage(%) track kra no+ conforming 

Railway :-ER,ECR,NCR,NR 
• . Route :- HWH-NDLS 

Line :-UP 

JAN 
7965 

>no 
1445 
1298 

27 
69 
830 
707 
183 
293 
458 

72 
5.55 
894 
68.88 
342 

j 458 
35.29 
OvC 

73.19 

2008 
APR i 
7965 ' 
>!10 ! 
1445 
1416 ! 

• 

35 
i 100 ! 

581 i 
! 593 ; 
i 265 i 
' 29r 
i 422 

i ! 
i 105 i 
1 7.42 1 
i 732 I 
i 51.69 1 
1 388 i 
• 27.411 

.1 -̂  "̂  

i 29.80 
| b 4 0 
1 

i 59.32 

JULY 
7965 

>no 
1445 
1402 

25 
79 
1.61 

216 
265 
3C: 
515 

81 
5.78 
275 
19.61 
385 

575 
41.01 
6';'9 

48.43 

OCT 
7965 
>110 
1445 
1408 

31 
71 
152 
207 
330 
3 CO 

i"('00 

1 78 
5.54 
260 
18.47 
476 

1 GOO 

i 42 .6 ; 
i 738 

! 52.41 

1 
1 
j JAN 
i 796^ 
i >riO 
! 1445 
I 842 

1 

: 11 
, 51 
! :47 

333 
: 247 

i 

1 6.41 
j 417 
! 49.52 

i -" -•• 3 

' -9.5} 
j -^67 

i 
1 / " ^ "^ 4 

APR 
7965 
>110 
1445 
1304 

25 
70 
90 
140 
320 

78 
5.98 
172 
13.19 
429 
32.90 
419 
37.58 
59S 

45.86 

2009 
: JULY 

7965 
: > U 0 

1445 
1230 

3} 

91 
84 
157 
267 
3 19 

: 570 

; 98 
\ 7.97 
! 187 
': 15.20 

389 
, 31.63 

57u 
i 46.34 
j 6 5 5 
1 
t 

I 53.25 

OCT 
7965 1 
>110 
1445 
1386 

40 
72 
80 
123 
246 • 
349 
608 

81 
5.84 
156 
11.23 

i 414 

1 
1 

1 

i 29.87 1 
608 
43.87 
683 

1 

49.28 1 

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

3 n 
X 
B 
- J 

\ S 

1259 Li 



• 

Year of Run 
Month of run 
TRC 
Route speed (kmph) 
Length of sectior 
Recorded KM 

No. of km not confomiins on account 
of-
Unevenness peaks >10mm<=15mrn (#) 
Un-c-venness peaks >15inm 
Twist peaks>7.5mm<=12nim (#) 
Twist Deaks> •;. 

; Aligiinieut* pe 
1 AUgiiment* pe 

Iw.vi 
aks-onini<=10nmi {-) 
aks> 10mm 

Gar.ge peaks>6!Tini 
Km not conforming on account of 
Unevenness 

• I W i M 

1. 
r/iieument* 

Gauae 

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

2008 
JAN 
7965 
>110 
1445 
1330 

18 
<̂ 0 
717 
590 
191 
284 
4.17 

KM 1 62 
Percentaae 4.66 

APR 1 .lULY 
7965 ! 7965 
>110 
1445 
1138 

>110 
1445 
1362 

14 12 
52 
320 i 
370 1 

^•6 
94 
13« 

251 ' 2O0 
270 
282 

58 
4.57 

K'-"' ' "̂ 99 i 452 
PeicenUibi-. i oU.OS ' 39/^2 
KM i 33^ 
Percentase 
KM 
Percentage 

• Total (After accouimn., for common 
KM) 
Percentage(%) track km not conforming 

Note :- * Taki 
# I n a 

p.g the same tolerance in fl 
ise of m.ore than 10 peaks 

25.11 
447 
33.61 
842 

346 
30.40 
282 
24.78 
•'74 

1 

282 
4o2 

57 
4.19 
177 

J-'T7 

25.1 [ 
462 
33.92 
534 

63.31 1 J O . 4 4 1 39.21 

Dating and lo 
5er kilometei 

aded condition 

OCT 
7965 
>110 
1445 
1407 

15 
77 
124 
i<;3 

26] 
359 . "" 
5-̂ 1 

77 
5.47 

29.85 
S:,\ 
37.74 
622 

44.21 

J.'\N 
7966 
>110 
1445 
1359 

11 
75 
484 
466 
352 
349 
442 

•75 
5.52 

i 625 
! ^5.99 
1 • . — -

1 4>.J 

442 
32.52 
797 

58.65 

APR 
7965 
>110 
1445 
1338 

12 
59 
71 

2^4 """ 

314 
422 

62 
4.63 
141 

''l0.--^4 
413 
30.87 
422 
31.54 
544 

40.66 

2009 
JULY 
7965 
>110 
1445 
1403 

17 
98 
54 
151 

224 
318 
519 

103 
7.34 
i76 
\1 54 
3 SO 
27.08 

, 519 
: 36.99 
\ 614 

' 43.76 ' 

\ 
OCT i 
7965 
>110 
1445 
1418 

\ 

22 i 
73 • ; 
60 1 
io- ! 

293 ; 
437 '; 

81 i 
5.71 1 

! i -' — 

i 395 
27.86 j 
437 
30.82 
551 

38.86 
• ' 1 ' 

> 
9 
n 
c 

l-H 

i^59l5 



Graphical represntaiion of p'-a ( based An-iysis w.r.t. (-'. 
(Porr.ofi'.Kjo track not confirininy) 

Section:-Ncw Delhi-Howrah 
HWH-NDLS (UP LINE) 

UNI VI NNi;.!, |:i i.iin:iii r i ) | 

8.5 T 
« 8 -
S 7 . 5 -

S 6.5 - / 
S 6 H 

S 5.5 
S ^ 
^ 4.5 

4 -J 
Jul-Ofl Oct-OB Ffjb-OH Ma^.^'^ Auu-09 

MONTH & YEAR Of RECORDING 

IWISI (3.C1II UASt) 

7.5 -

S 6.5 

i 5.5 

S' 4.5 

4 -I — 
Jan-Ot Apt-C6 

O.l-Ofl Foh-CJ W^,.OS Any 09 D B L 

MONtVI a. Yt M l Ot 111 t: l) l l l l lM<. 

59 

S 39 

; 5 29 

•' 'i 19 

9 

A . 1 T X J 9' : -3/9 

Frorr.: .J.jn-2008 to:-IVIay-2010 

il'T .^.-IIWH (ONLINE) 

I! , ' I . ;, : • -X n M O R f i 

! L ; FatrC« FAy.09 Aug.O« D* > M M - I O Jun-10 

f/f . t i jt Yf',..or P'i;oRO'vci 

\ 

r,'.']ST (3.6m BASE) 

ALIGNMENT (7.2in CHORD) 

40 

I 35 J 

I: 
20 •' — 

J.r. UN A|rf >,» 

.e.NT {7.2m CHORD) 

MUNIH 4 Yl AH OP Ml (.OMtJINf. 

r.ii(A Umi» (t«B*i 

.. f i ^f^QFRLC,JnDIN3 

O N 

CO 

Jan-Oe Apr-OS Ort-OB r»b -03 Mav-0!i A^g-Oii D«; -09 

MONIH (L VEAR OF RtCOHUlNC 

• i-.rUM ^• V V J At ig- ,3 D-C-O-J mUi' lO J iCHO 

. V E A R O F R . C C R C I N O I 

OVERALL AFTER ACCOUNTING FOR COMMON KILOMETRF.RS OVERALL AFTER ^ . - : .L Tl . 3 FOR t C MMOW K,LC lETRERS 

.-^f ^ 

MONTH A YEAR OF RECORDING 



HWH-NDLS JAN-2008 T'.C-79S5 

TGI BAND 

>=80 

<80-<=50 

<50->=36 

<36 

TOTAL 

TOTAL KM WITH IN BAND 

1078 

199 

•'5 

6 

1298 

KM NOT CONFIRMING PARA 
607(2) 

731 

198 

15 

6 

950 

%AGEOFKM IN BAND NOT 
CONFIRMING OF PARA 607(2) 

67.81 

99.50 

MAINTENANCE R I : Q U ? R E D OF TRACK-TM-11 

NO ^•AINTENA.•vCE REQU;=^ED 

NEED BASED MAINTENANCE REQUIRED 

[p r jQO j PLANNED MAINTENANCE RECUIREL^ 

100.00 

73.19 

URGEN" MAINTENANCE REC_-iRED 

HWH NDLS ArR-?008 TRC-7965 

TGI BAND 

>=80 

<80-<=50 

<50-;-=3S 

<36 

TOTAL KM 

TOTAL KM WITH IN BAND ^ ' ^ """^ " "ToS) " " " " '^^ '^ 

1200 1 643 

190 j 175 

14 

12 

1416 

^ ^ ^ o l ^ ' f i f .':'?7,, 1 MAINTENANCE REQ.;i.RE-0 OF TRACK-TM-H CONFIRMING OF HARA 6C>:'(2) | 

53.58 

P2 1 1 

12 i 85.71 

10 

840 

So.33 

59.31 

NO M . A ; N T E N A . ' V C E REQU;=IED 

NEED B A f - D MAINTENANCE r r Q U I R E D 

PLANNED M^Mi'JTH VANCE REC JIRED 

J R G E N " MAINTE.S.ANCE REC_1RED 

1 

. . . ., 1 
>~so 

<80-<=50 

<50->=36 

<36 

TOVAL • 

T D ' A ' KM^V'TM M̂ n >;.,:• i 

1 1 9 4 

191 

13 

4 

1402 

HWH-NDLS JULY-2008 TRC-7965 
i%M NOT CONF(R„^,,siG PARA 

182 

2 

6 ' 9 

"/.ACA£;>'F KV, !r j > ' - . .-^0. i 

40.45 

95.29 

92.o( 

50.00 

48.43 

N'/.!;-JTENANC~ ' ' .•••, - ~n 0 " T~ - CK-TP-1 ' 

NO f.'.••-.••; ;:;r.,-.- : i ; '^''-'"•; ~:.'J 

NEED BASED MA!N~N. \NCE REQUIRED 

PLANNED MAINTE*>!ANC3 REQUIRED 

URGENT MAiNTEXANCE REO JIRF.D 

1 

i259n 



HWH-NDLS OCT-2008 TRC-7965 

TGI BAND 

>=80 

<80-<=50 

<50->=36 

<36 

TOTAL KM 

TOTAL KM WITH IN BAND 

1215 

180 

11 

2 

1408 

KM NOT CONFIRMING PARA 
607(2) 

549 

176 

1 i 

2 

738 

%AGE OF KM IN BAND NOT 
CONFIRMING OF PARA 607(2) 

45.19 

97.78 

TO'J.OO 

100.00 

52.41 ^ 

MAINTENANCE REQUIRED OF TRACK-TM-11 

NO MAINTENANCE REQUIRED 

NEED BASED MAINTENANCE REQUIRED 

PLANNED MAJNTENANCE REQUIRED 

URGENT MAiMENANCE REQ_iRED 

HWH-NDLiJ JAN-2009 TRC-7965 

TGI BAND 

>=80 

<80-<=50 

<50->=36 

<36 

TOTAL 

TC'TAl. Ki»1 WITH IN BAND 

594 

KM NOT CONFIRMING PARA 
607(2) 

324 

221 ! 217 

16 

11 

842 

15 

11 

567 

%AGE OF KM IN BAND NOT 
CONFIRMING OF PARA 607(2) 

54.55 

9S.19 

93.75 

1CC.00 

67.34 

MAINTENANCE REQUIRED OF i R -CK-TM-11 

NO MAINTENANCE =%E0U1RED 

NEED BASED ,VA INTE, \ " \C t REQUIRED 

PLANNED MAJNTENA.NCE REQUIRED 

URGENT M A ; N - E N A N C E REQUIRED 

"V'H-N": .' : . .>o_'i"-.Q T ; ; , " .—QCt; 

•vc! b-A-ro 

>=80 

<8G-<=50 

<50->=36 

<36 

TOTAL KM 

TCTAL v'.'i v . 1 I |-^ \.-l Z,-^t^^j 

1131 

1 6 5 

8 
r 

1304 

4>"^ 

1 6 1 

8 

0 

Si's 

:•- 'A-,.- | "••.Gc df-:<:. : : : B A . S O N O T 
1 0 O N : - I <WJ-%Z O F P A R - . 6 0 7 ( 2 ) 

1 37.93 

97.£S 

100.00 

-

45.86 

f,. M-;TF^'-rc:: RSQuiitu:: o:" TR-CK-rr.'--'-: 

NO MAINTENANCE REQUIRED 

NEED B.ASFO ^tAINTEN-\NCE REQUIRED 

PLANNED MAINTENANCE REQUIRED 

URGENT MAINTENANCE REQLMRED 

1 > a s 
(i 

e 

125913 
in 



HWH-NDLS JULY-2009 TRC-7965 

TGI BAND 

>=80 

<80-<=50 

<50->=36 

<36 

TOTAL 

TOTAL KM WITH IN BAND 

1031 

174 

20 

5 

1230 

KM NOT CONFIRMING PAFIA 
607(2) 

464 
I R C 

20 

5 

( 655 

%AGE OF KM IN EA.ND NOT 
CONFIRMING OF PARA 607(2) 

45.00 

95.40 

100.00 

100.00 

53.25 

MAINTENANCE REQUIRED OF TRACK-TM-11 

NO N'.i.^NTENAN'CE REQUIRED 

NEED BASED MAINTENANCE REQUIRED 

PLANNED MAINTENANCE REQUIRED 

URGENT MAINTENANCE REQU'Rt.O 

HWH-NDLS OCT-200b TRC-7965 

TGI BAND 

>=80 

<S0-<=50 

< 5 ' - . ^ 0 

TOTAL KM WITH IN BAND 

1204 

163 

: i 

KM NOT CONFIRMi"G PARA 
607(2) 

507 

157 

" 1 

%ACE C"" '.'lA iW iS^'.^iD NOT 
CONFIRMING OF PARA 607(2) 

42.11 

96.32 

'''..' ' ' _ 

MAINTENANCE REQUIRED OF TKAGK-TM-11 

NO MAINTENANCE REQUIRED 

NEED BASED MAINTENANCE REQUIRED 

' , . . ^ lN~r \':''\,.-\A^ic^.F.s:;'j'.-:r;:• 

; - - i C E K i C 

jTC-^ -LKMi 1355 

C 
n 



NDLS-HWK JAiM-2008 rRC-7965 

TGI BAND 

>=80 

<80-<=50 

<50->=36 

<36 

TOTAL 

TOTAL KM WITH IN BAND 

1122 

188 

9 

8 

1327 

KM NOT CONr-iKMING PARA 
607(2) 

647 

178 

9 

8 

842 

%AGE OF KM IN BAND NOT 
CONFIRMING OF PARA 607(2) 

57.66 

S4.68 

100.00 

100.00 

63.45 

MAINTENANCE REQtRRED OF TRACK-TM-11 

NO MAiNTENA.'vCE REQUIRED 

NEED BASED MAINTENANCE REQUIRED 

PLANNEr MAINT£'vANCE REQUIRED 

URGEN" MAirJTE.-xANCE REQUIRED 

Mr?LS-HWH APR-2008 TRC-7965 

TGI BAND 

>=80 

<80-<=50 

<50->=^35 

<36 

TOTAL KM 

TOTAL KM WITH IN BAND 

•994 

133 
9 

2 

1138 

KM NOT CONFIRMING PARA 
6C-'2) 

' i i l 

%AGE OF KM IN BAND NOT 
CONFIRMING OF PARA 607(2) 

43.36 

132 j 99.25 

9 1 100,00 

2 

574 

100.00 

5C;A-'. 

MAINTEi;ANCE REQUIRED OF TFIACK-^^M-11 

NO f.'A!NTEN.i.\CE REQUIRED 

NEED BASED M A : ' - ~ E N A N C E REQUIRED 

PLANNED MAINT?:\ANCE REQUIF-.ED 

URGENT MAIi\iT£*vi.NCE REQUIRED 

NDLS-HWH JULY-2008 TRC-7965 

<^o--.-=5a 

<50->=36 

[ <36 

1 TOTAL 

i2 'S 

.133 

9 

2 

1362 

132 
0 

2 

534 

o 2 . - j 

?'.25 

130.00 

100.00 

o9.k! 

NG - . ' ^ . v i r ^ : . ' , :£ ;s [ ;c ;U lK iD 

NEED BAS = 0 MAINTENANCE REQUIRED 

PLANNEC > . V ! N T E : ' V A N C E REQ!j;;<£b ] 

URGENT MAINTENANCE REQUIRED 

• 

fi 

e 
n 

i.j72i U 



NDLS-HWH OCT-2008 TRC-7965 

TGI BAND 

>=80 

<80-<=50 

<50-->=36 

<36 

TOTAL KM 

TTTAL fvM WITH IN BAND 

1235 

156 

12 

4 

1407 

KM NOT CONFIRMING PARA 
607(2) 

468 

143 

8 

3 

622 

%AGE OF KM IN BAND H07 
CONFIRMING OF PARA 607(2) 

37.89 

91.57 

66.67 

71.00 

4^.21 

MAINTENANCE REQUIRED OF TRACK-TM-11 

NO MAINTEN-.NCE REQUIRED 

NEED BASED MAINTENANCE REQUIRED 

PLANNED MAINTENANCE REQUIRED 

URGENT MAINTEN.ANCE REQUIRED 

TGI BAND 

>=80 

<8e-<=50 

<50->=36 

<36 

TOTAL 

TOTAL KM W r w \f: BA.U<^^ 

1035 

281 

30 

13 

1359 

NDLS-HWH JAN-2009 TRC-7965 

KM NOT CONFIRMING P A R A ) %.«.GE OF KM IN BAND f;OT 
607(2) 1 C C.\HlKMiNG OF PARA 6^7(2) 

483 1 - 45.57 

276 ' 98.22 

28 j 93.33 

i "^ 
797 

75.52 

5S.65 

MAiNTE^.•.^NCi= REQUIRED OF TRACK-TM-', ' 

NO M A I N T E N A N ' E REQUIRED 

NEED EASED M.MNTEN.XNCE REQUIRED 

PLANNED M.AIN'ENANCE REQUIRED 

UR07NT r /A lN ' rNANCE REQUIRE.} 

1 

NDLS-HWH APR-2003 TRC-7965 

TGI BA.ND TOTAL KM WITH IN BAND \^^ ^OT CONFIRMING PARA %AGE OF KM IN BAND NOT 
1 ; E07("? ' CO*."=l"?.'^ING Or PAr'A o!.^".Vl 

MAINTENANCE REQUIRED OF TRACK-TM-11 

<S0-;^-50 

<50->=35 

<35 

TOTAL KM 

136 

2 

0 

1338 

-i T " 

2 

0 

54'! 

£z'~d 

TOO.Co 

0.00 

40.56 

NEEC CASED i,'.A NT£i; , \ ' :CE REC'j :uED 

PLANNED MAINTENANCE REQUIRED 

URGENT MAINTENANCE KCQU:"ED 

125921 
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NDLS-HWH JULY-2009 TRC-7965 

TGI BAND 

>=80 

<80-<=50 

<50->- lo 

<36 

TOTAL 

TOTAL KM WITH IN BAND 

1231 

156 

12 

4 

1403 

KM NOT CONFIRMING PARA 
607(2) 

460 

143 

8 

3 

614 

%AGE OF KM IN BAND NOT 
CONFIRMING OF PARA 607(2) 

37.37 

91.67 

MAINTENANCE r.EQUIRED OF TRACK-TM-11 

NO WAINTE.NANCE REQUIRED 

NEED BASED MAINTENANCE RECUIRED 

KP ' , 7 1 PLANNED MAIS^PNANCE REGUiRED 

75.00 

43.76 

URGENT MAINTENANCE R E Q L R E D 

NDLS-HWH OCT-2009 TRC 7965 

TGI BAhlD 

>=80 

<80-<=50 

<50->-=^3e 

TOTAL K.y. WITH IN BAND 

1246 

156 

i 0 

KM NOT CONFIRMING PARA 
607(2) 

397 

143 

6 

%AGE Oi- KM IN BAND NC~ 
CONFIRMING OF PARA 60V;2i 

31.86 

91.67 

€0 CO 

MAINTENANCE REQUIRED OF TRACK-TM-11 

NO MAINTENANCE REQUIRED j 

NEED BASED MAJNTENANCE RECUIRED j 

PLANNED MA!S-"ENANCE REC'J'RED ] 

roTAL K;V 

c 
ft 

125922 



AVERAGE SD VALUES FOR A L L PARAf/Il-TlIU;; DN OiFFERENT C 

FOR UP AND OM LINE -» 

Aiiii(;>,iiro-ll-!/9 

>r> LENGTHS 

(; 

SECTION:-HOWRAII- NEW DELHI FROM : JAN-2i rOA/IAY-2010 

SECTION:- ROWRAM-NEW DELHI 

RECD MONT 

Jan-Oa 
Apr-08 
Jul-08 

Ocl-08 

TRC-NC LNI 

796f 
796i 

796J 

79G[, 
AVERAGE 

Jnn-09 

A;:i-09 

Jiil-09 

Oct-09 

7966 
7965 
7965 

1_,G3_ 

1 . G 1 

TV. 

3 ?7 

AL-, 

2.53 

.59 
1,n3_ 

J_52_ 
1.57' 

1.57 

79C5 
AVERAGE 

Feb-10 

May-10 

_79()'> 

796 u^ 

AVERAGE 

.60 

1.56 
1.40 

' 1 . 4 1 " 

2.04 

J.99_ 
2^50 

_1_.42_ 

1.57 

_ L 5 r 

'l_G2 

"1.5T" 
2.70 I 

1 '.'2 

2.08 

1.77 

2. !• 

1.7_6_ 

J.b9_ 
117 

GA 
1.40 

'j_5F 
1.5^^" 

UU2 

2.9;: 

1.65 

1_5_1 

.12:-

1.36 

' 1 4 2 ' 

, 1 ( , ' 

_3._1.', 
iOL 

3.0; 

1.34 

•302 

3.04 

3.0' 

2.'3i; 

f"W2 

'! 96 
AL2 

2.06 

•'.33 i 2.25 

2'j 

,• • - / . 

'.o3 

2,28 

2,33 
2.2.-

1 
.if- 2.6'^ 

.12 I " 2.^6 ! 

r. , 2.23 1 

,06 1 2.23 

.36 
'i 1 

2.38 

2.43 

2.2:. { 
.38 1 2.32 j 

SECTION 

[nCCO MONT 

Jan-Oa 

Apr-08 

Jul-oa 

Oct-08 

:- NEW DELHl-HOWRAH 

TRC-NO 

7965 

7965 

7965 

7965 

A W E R A G E 

Jan-09 

Apr-09 

Ju!-09 

Oct-09 

7966 

7965 

7965 

7965 

AVERAGE 

Fob-10 796G 

May-ICi 7966 

AVER AGE I 

UNI 

1.55 

1.62 

1.53 

1.56 

1.56 

1.46 

1.52 

TVV1 

3.15 

2.61 

1.90 

1.93 

2.4-

2.69 

1.83 

1.54 1.83 

1.59 

1.53 

1.42 

1.46 

1.44 

1.84 

2.05 

2.53 

2.53 
2.53 

..•\L1 

_1.39 

i 76 

• r 1 

1.5G 

1.72 

__1_G0 

1 51 

1.46 1 

, 1.57 ] 

1.70 1 

i.f^3 ; 

FRO'v 

j . JJ^5 
1 -,32 

j 1 39 

1.46 

1.38 

1 40 

1.27 

1.35 

1.25 
1.32 

1T31 
1.35 ) 

: JAN-20i\ 

ur.2 

2.93 : 
O H O ' 
0. \ 0 

2.93 

3.13 

3.03 

2,96 

2.93 

3.01 

2.96 

'/!','., i 

2.90 ;' 

, 2.07 ; 

'1 [1AY-2(,10 

V.2 . /\L.2 

' '. ' / 9 

2.':-;7 

/ i 1 

2.73 

3,04 

in 
> r._'/ 

i. ; , • 

/'lA 

2.60 

2.57 

2,15 

2,28 

2.25 

2.52 

2.30 

2.13 

2.08 

2_.26_ 

;"26 

2.47 

. .2,3L_J 

0 0 


