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INDIAN RLY CODE OF ENGG DEPT
(Second reprint edition 1993)

(Incorporates C/S upto No- 8 dtd 25.5.1993)

INDEX

 
	A/C Slip No.
	Date of issue
	Para No.
	Description

	36
	01.11.2002
	1244(iii)
	Security Deposit for Rs 2.0 lakhs to Rs 2.0 crores

	37
	24.03.2003
	701-E
	Kinds of Estimates

	38
	24.03.2003
	1102-E
	Dispensing with preparation of detailed estimate



IR ENGG CODE C/S NO. 36 dtd 01.11.2002 

(Authority: Board’s letter No. 88/CE-I/CT/1(Vol.II) dated 01.11.2002)

The existing provision in Para 1244(iii) should be replaced with the following: -

Para 1244 - Security Deposit:-     

	iii)
	for contracts more than Rs.2 lakhs and upto Rs.2 crores.
	10% of the first Rs.1 lakh, 7½ % of the next Rs.1 lakh and 5% of the balance subject to the maximum of Rs.10 lakhs. The amount over and above Rs. 3 lakhs to be recovered from the progressive bills of the contractors at the rate of 10% till it reaches the required value.




IR ENGG CODE C/S NO. 37 dtd 24.03.2003



(Authority: Board’s letter No.2001/CE.I/CT/17(Pt) dated 24.03.2003)

The amendments to existing Para 701-E may be carried out as given below:-

i) The figures “Rs. 10,000/- appearing in IVth line of sub-para ‘b’ may be substituted by Rs. 50,000/-“.

ii) The figures “Rs. 50,000/- appearing in Vth line of sub-para ‘b’ may be substituted by Rs. 2 lakhs”.

iii) The figures “Rs. 50,000/- appearing in IInd line of sub-para ‘d’ may be substituted by Rs. 1 lakh”.

iv) The figures “Rs. 5,000/- appearing in Ist line of Note-1, may be substituted by Rs. 50,000/-“. 

v) The figures “Rs. 50,000/- appearing in IInd line of Note-1, may be substituted by Rs. 2 lakhs”.

vi) The figures “Rs. 50,000/- appearing in IIIrd line of Note-1, may be substituted by Rs. 1 lakh”.


IR ENGG CODE C/S NO. 38 dtd 24.03.2003
(Authority: Board’s letter No.2001/CE.I/CT/17(Pt) dated 24.03.2003)

The amendments to existing Para 1102-E may be carried out as given below:-

i) The figures “Rs. 5,000/- appearing in 1102-(i) may be substituted by Rs.50,000/-“.

ii) The figures “Rs. 10,000/- appearing in 1102-(ii) may be substituted by Rs.50,000/-“.

iii) The figures “Rs. 10,000/- appearing in 1102-(iii) may be substituted by Rs.50,000/-“.

iv) The figures    “Rs.  50,000/-   appearing  in  1102-(iv)  may  be   substituted  by 

Rs.2 lakhs”.

v)  The figures  “Rs. 50,000/-   appearing    in   1102-(v) may be substituted by Rs.1 lakh



B. G.  METRIC SCHEDULE OF DIMENSIONS- 1973


INDEX
 

	A/C Slip No.
	Date of Issue
	Para No.
	Description

	17
	03.06.03
	Chapter-I General of Schedule- I
	Min. clearance below rail level upto formation level for NL/Doub/Electrification

	
	
	Chapter-II Stn Yard of Schedule-I
	Min. clearance below rail level upto formation level for Station yards.



BG SOD C/S No. 17
(Authority- RB L No.80/WDO/SD/10 dtd 03.06.2003)

Chapter-I - General of Schedule-I : Add a new item (c) and (d) in Clause 11(iii) after the item 11(iii)(b).

	(c)
	Below the rail level upto the formation level of the track on  straight and curves upto radius of 875 m.
	2575 mm

	(d)
	Below the rail level upto the formation level of the track on curves with radius less than 875 m.
	2725 mm


Following foot note should be added below the note (b) under Item 11(iii)

(c) The required clearances as mentioned under item(c) above will be applicable in case of new lines/doubling/electrification.

(d) The various fixtures which are attached to the track like traction bonds etc. and are required to be fitted with the rail can be provided and the clearance as mentioned in Item 11(iii)(c) and (d) above will not be applicable to these fixtures.

Chapter-II – Station Yard of Schedule-I – Add a new item (v) and (vi) under Item 11 after existing Item 11(iv).

	(v)
	Below the rail level upto the formation level of the track on  straight and curves upto radius of 875 m.
	2575 mm

	(vi)
	Below the rail level upto the formation level of the track on curves with radius less than 875 m.
	2725 mm


A new foot note (c) should be added after the note(b) of Item 11.

(c)  The clearance mentioned above in Item (v) and (vi) will be applicable only in new yards/electrification works. The various fixtures which are attached to the track like lock bar, point machine, traction bonds, point and signal rodding etc. and are required to be fitted with the rail can be provided and the clearance as mentioned in Item 11(v) and 11(vi) above will not be applicable to these items. 


 INDIAN RAILWAY PERMANENT WAY MANUAL-1986
(Reprint edition 1999 Incorporates C/Slips up to No. 27)

INDEX

 

	A/C Slip No.
	Date of Issue
	Para No.
	Description

	76
	16.5.2002
	410(3)
	Speed over interlocked turnouts

	77
	12.08.2002
	248 & 322
	BG- Rail sections for different routes and identification of different qualities of rails in the field. 

	78
	09.09.2002
	1408(1)(c)
	Use of multi-purpose Tampers and Off-track Tampers 

	79
	10.10.2002
	283(2)(c)
	Cutting of trees near track

	80
	02.12.2002
	264
	Ballast requirement

	81
	03.12.2002
	914(b)(v)
	Check rails

	82
	10.02.2003
	1122(4)(iii)
	Protection of rail dolley

	83
	25.02.2003
	606
	Frequency of Track Recording

	84
	08.5.2003
	170(6)& (1411(5)(b)
	Duties of Keyman & Lubrication of ERCs

	85
	13.5.2003
	256(1)
	Permanent closure in running lines

	86
	07.07.2003
	507(1)
	Conditions of laying

	87
	25.07.2003
	170(6)
	Duties of Keyman

	88
	15.07.2003
	250(2)
	Rail maintenance to reduce rail deterioration – Prevention of corrosion 

	89
	19.09.2003
	211(1)(v)
	Track diagram


 

 

 

 
IRPWM C/S No. 76 DT. 12.08.2002



(Authority- RB letter No.2001/CE-II/TK/4 DTD 16.5.2002)

The existing Para 410(3) of Indian Railways Permanent Way Manual may be modified to read as under:

(2) Speed over interlocked turnouts – 

(a) Speed in excess of 15 kmph may be permitted for straights of interlocked turnouts only under approved special instructions in terms of GR.4.10/1976.

(b) In the case of 1 in 8-1/2, 1 in 12 and flatter turnouts provided with curved   switches, higher speeds as permitted under approved special instructions may be allowed on the turnout side, provided the turn-in curve is of a standard suitable for such higher speeds. Extra shoulder width of ballast of 150 mm should be provided on the outside of such turn-in curves. When these conditions are satisfied, the speeds indicated below may be permitted on turnouts provided with curved switches. While permitting speed beyond 15 kmph, provisions of Para 410(4) may also be kept in view.

	Sr.No.
	Type of Turnout(B.G.)
	Permissible speed

	1.
	1: 8.5 curved switch 52/60 Kg on PSC Sleepers
	15 Kmph

	2.
	1: 8.5 symmetrical split with curved switches 52/60 Kg on PSC sleepers
	30 Kmph

	3.
	1:12 curved switch 52/60 Kg on PSC Sleepers
	30 Kmph


(a) the permissible speed on turn-outs taking off on the inside of the curve should be determined by taking into consideration the resultant radius of lead curve which will be sharper than the lead curve for turn outs taking off from the straight. 1 in 8-1/2 turnouts should not be laid on inside of curves.

A new para 410(4) be added to read as under: -

410(4)
:   Upgradation of speeds on turn-outs should cover a number of contiguous stations at a time. Before upgrading the speeds on Turn-out beyond 15 km/hr, the track structure of loop lines should be strengthened as prescribed.


IRPWM C/S No. 77 DT. 12.08.2002


(Authority- RB letter No.Track/21/93/0503/7 DTD 12.08.2002)

The Para 248(2)(a) be replaced with the following:-

(a) Broad Gauge: - The following minimum rail sections are recommended based on the speeds obtainable and the traffic condition: -

	Routes

	Traffic density in GMT
	A
	B
	C
	D.Spl.
	D
	E.Spl.
	E

	More than 20
	60 Kg
	60 Kg
	60 Kg
	60 Kg
	60 Kg
	60 Kg
	60 Kg

	10-20
	60 Kg
	60 Kg
	60 Kg
	60 Kg
	52/90 
	60 Kg
	52/90 

	5-10
	60 Kg
	52/90 
	52/90
	52/90
	52/90 
	52/90 
	52/90 

	Under-5
	52/90
	52/90 
	52/90
	52/90 or 60 Kg (SH)
	52/90 or 60 Kg (SH)
	52/90  or 60 Kg (SH)
	* 52/90  (SH) or 60 Kg (SH)

	Loop Line
	52 Kg IRS-T-12 second quality rails or 52 Kg (SH) 

	Pvt. Siding
	For sidings with operating speed more than 80 Kmph and upto 100 Kmph.
	Track structure specified for D route

	
	For sidings with operating speed more than 50 Kmph and upto 80 Kmph
	Track structure specified for E route

	
	Where BOX’N’ or 22.1 Tonne axle wagon ply or operating speeds on sidings exceed 30 and are going upto 50 Kmph.
	52 Kg IRS-T-12 Second quality rails or 52 Kg (SH)



	
	For other sidings with operating speed upto 30 Kmph
	52 Kg IRS-T-12 third quality rails also called ‘Industrial use rails’ or 52 Kg (SH)


Note:-
52/90 represents 52 Kg/90 UTS Rail section.

(i) Existing 90 R rails may be allowed to remain for speeds not exceeding 100 kmph.

(ii) On routes identified for running of 22.1 Tonne axle load wagons, 60 kg rails shall be used on all routes.

(iii) Head hardened rails should be used on (a) Local lines where dedicated EMU stock is running. (b) Ghat section with gradients steeper than 1 in 150 and/or curves sharper than 2 degree, (c) Locations where due to grades, curves, traffic density and type of stock, the rate of wear of rails is such as to necessitate rail renewal, on wear considerations, at a frequency of 10 years or so. (d) Routes where predominantly captive rolling stock is moving in close circuit movement, particularly with heavy mineral traffic. (e) The HH rails should be laid on continuous and long stretches.

(iv) *Second hand 52 Kg rails may be used on case-to-case basis, with the prior approval of Railway Board, depending upon quality of released rails available.

The existing Para-322 of Indian Railways Permanent Way Manual be replaced to read as under: -  

322. Identification of different qualities or rails in the Field –

(1)
First Quality Rails (T-12) – Indian Railways specifications IRS-T-12/96 gives the detailed specification of Flat Bottom Rails 60 Kg and 52 Kg of grade 880 Mpa, 1000 Mpa and 1080 Mpa. 52kg/m and 60 kg/m rails shall be classified as Class ‘A’ and Class ‘B’ rails based on tolerance in End Straightness. The rails shall have rolled on it, the rail section, the Grade of steel, identification marks of the manufacturer, month and last two digits of the year of the manufacture, process of steel making and direction of rolling of rail.

(2)
Second Quality Rails – These are rails with relaxation in sectional tolerance as provided in Amendment to IRS-T-12/96 but other wise conforming to T-12/96 in all other respects. The identification of such rails will be one hole of 6mm dia, champhered at both ends, drilled at the center length of the rail and at the middle of the web. These rails shall be used only on loop lines/sidings with speed restriction of 50 kmph. These rails shall be painted with orange colour on both sides of the web for a distance of 1 metre from each end, for easy identification.

(3)
Third Quality Rails – In addition to above two qualities, third quality rails supplied by Steel Plants are arising, particularly during the inspection of rails while producing first quality rails as per IRS-T-12 specification. There is no deviation in chemical composition or mechanical property in ‘Industrial Use’ rails from that of IRS-T-12. The deviations exist only in tolerance in surface defects, dimensions and straightness. These can be used in industrial sidings where speeds are limited to 30 kmph in BG and 25 kmph in MG.

The identification of such rails will be one hole of 12m dia., champhered at both ends, drilled at the center length of the rail and at the middle of the web. A marking ”I.U.” in 18 mm, size shall be stamped on both end faces or rail. The third quality rail shall be painted with white paint on end face of the flange and on both sides of flange for a distance of 500 mm, from each end for identification.


IRPWM C/S No. 78 DT. 09.09.2002


(Authority- RB letter No. 98/Track-III/TK/17/Vol.II DTD 09.09.2002)

The Para 1408 (1) (c) of the Advance Correction Slip No. 67 dated 24.4.2001 of Indian Railway Permanent Way Manual – 1986, be substituted as under: -

1408 (1) (c) – For spot attention/slack picking, multi-purpose Tampers and Off-track Tampers shall be used as a regular measure on Concrete Sleeper Track, in the following areas of application:

(i) Picking up slacks in isolated stretches,

(ii) Points and Crossings areas,

(iii) Approaches to bridges and level crossings,

(iv) Buffer rail joints/switch expansion joints in LWR section,

(v) Block insulated joints/glued joints in track circuited stretches.

For Off-track tampers, the working instructions, issued by Railway Board/RDSO as amended from time to time, should be followed.

As an interim measure, where Off-track tampers are not available, the packing may be done with the help of Crow bar/Beater, duly taking care that the concrete sleepers are not damaged.


IRPWM C/S No. 79 DT. 10.10.2002
(Authority- RB letter No. 97/CE-II/TK/8 DTD 10.10.2002)

The following may be replaced in supercession of Advance Correction Slip No. 71 dated 17.7.2002 Para 283(2) (c) of IRPWM-1986 to read as under: -

(c) “No part of the tree shall be nearer than 4 mts from the nearest live conductor. Any tree or branches likely to fall on the live conductor should be cut or trimmed periodically to maintain the safety clearances. The responsibility for wholesale cutting of the trees, i.e. cutting of tree trunks, will rest with the Engineering Department. In the electrified territories, however, the cutting of the trees shall be done by the Engineering Department in the presence of authorized TrD staff to ensure safety and satisfactory completion of the work. The day-to-day trimming of the tree branches, wherever required, to maintain the 4 m safety clearances from OHE shall be done by the authorized TrD staff and Supervisors.

In case of dispute, the decision whether to cut or trim a tree, shall be taken through a joint inspection of Engineering and Electrical officials.

The modalities to be adopted for cutting/trimming of the trees i.e. contractually or departmentally may be decided by the respective departments based on local conditions. Accountal and disposal of trees cut wholesale will be done by the Engineering Department while the disposal of the trimmed tree branches will be the responsibility of the TrD Department. The expenditure for cutting/trimming of trees to maintain safe clearance for OHE, shall be debited to revenue grant of TrD Department.”


IRPWM C/S No. 80 DT. 02.12.2002
(Authority- RB letter No. 98/CE-II/CS/2 DTD 02.12.2002)

New Para may be inserted as 264(4) and 264(5) of the IRPWM –1986 as mentioned below:

Para 264(4) - In new line construction, ballast requirements will be assessed as per the profile (to be adopted) given in 263(1).

Para 264(5) – The quantities assessed vide sub-para in (2), (3) and (4) above will be the net quantities of ballast required to recoup the deficiencies or to provide required profile/section. The above net quantities may be enhanced suitably (say 8%) to arrive at gross quantities of ballast for the purpose of procurement action in case measurements are proposed to be taken in stacks or in wagons at originating station.


IRPWM C/S No. 81 DT. 03.12.2002
(Authority- RB letter No GM(W)’s letter No. W.449/TM/CS dated 03.02.2003)

The existing Para 914 (b)(v) of Indian Railways Permanent Way Manual be modified to read as under:

(v) Check rails of level crossings are required to be removed for tamping operations, overhauling of level crossings, destressing of LWR or track renewals etc. Check rails should be refixed as quickly as possible and preferably before leaving site.

Should a situation arise where check rails cannot be refixed for any reason and trains have to be passed, a speed restriction of 30 kmph should be imposed besides ensuring that road traffic is diverted till the check rails are put in place. In case such diversion is not possible, temporary arrangements should be made for passage of road traffic till the checkrails are put in place. However, in both these cases, the check rails should necessarily be provided latest by close of next day. In such cases, a stationery watchman shall be posted to ensure safety.


IRPWM C/S No. 82 DT. 10.02.2003
(Authority- RB letter No.98/CE-II/TK/2/Pt.Dated 10.02.2003)

The existing Para 1122 (4) (iii) of Indian Railways Permanent Way Manual be modified to read as under:

(iii) – The rail dolley shall be protected by a flagman at a distance of 1200 metre on Broad Gauge and 800 metre on MG/NG from the rail dolley, on a double line in the direction from which trains may approach, and by two flagmen one on either direction on single line. The flagmen shall also carry three detonators for use in any emergency. 


IRPWM C/S No. 83 DT. 25.02.2003
(Authority- RB letter No.91/Track-III/TM/26 Vol.  III Dated 25.02.2003)

The existing Para 606 of Indian Railway Permanent Way Manual be modified to read as under:

606. Frequency of Track Recording – Track geometry monitoring of Metre Gauge routes is not to be done by track recording car. The Broad Gauge routes should be monitored by TRC as per the following frequencies (except for the routes where track recording is to be dispensed with):-

	i)
	Routes with existing speeds above 130 kmph
	Once in 2 months



	ii)
	Routes with existing speeds above 110 kmph and upto 130 kmph 
	Once in 3 months

	iii)
	Other Group ‘A’ and ‘B’ routes
	Once in 4 months



	iv)
	Group ‘C’, ‘D’ and ‘D Spl’ routes
	Once in 6 months

	v)
	Group ‘E’ and ‘E Spl’ routes
	Once in 12 months



IRPWM C/S No. 84 DT. 08.05.2003
(Authority- RB letter No.98/CE-II/TK/Misc/3 Dated 08.5.2003)

The existing Para 170(6) of Indian Railways Permanent Way Manual may be replaced as under:

170(6)(a) -
Where the beat of Keyman does not consist of PRC sleepers – The Keyman should ensure that, in addition to his normal duty of inspection and tightening of fittings, he proceeds in a systematic manner from one end and he must ensure that keys and fittings in at least 3 TP lengths are made perfect every day, with a view to complete the beat in a month.

170 (6)(b) -
Where the beat of a Keyman consists of PRC sleepers – The Keyman should ensure that in addition to his normal duty of inspection and tightening of fittings, he should also carry out in a systematic manner from one end, greasing of the ERC and eyes of inserts at the rate of 20 sleepers per day. Greasing shall be done as per the procedure laid down in para 1411 (5) (b) of IRPWM.

170(6)(c) – Where the beat of a Keyman consists of PRC as well as other types of sleepers, the work at (a) and (b) above, shall be done in respective lengths.

Existing Para 1411 (5) (b) may be replaced as under:

(b) Lubrication of ERCs – Grease Graphite to the specification IS-408-1981 Gr.O should be used for this purpose. This work should not be carried out during extreme of summer and heavy rainfall. At a time ERCs should not be removed from more than one sleeper. If for any reasons mass lubrication of ERCs is taken up, at least 15 sleepers shall be kept intact between any two sleepers taken up for lubrication of ERCs at the same time. The ERCs should be cleaned by wire brush and emery paper. The eye of the insert shall also be cleaned by suitable brush. After cleaning, grease graphite shall be applied to the inside surface of eye of insert and leg of ERC. Inside/Outside ERCs should be interchanged and fixed again. 

A new Para 1411 (5)(c) be added to read as under:

(b) The lubrication of ERCs and insert at the time of initial laying should be done 100% and thereafter should be done once in a year in corrosion prone areas and platform lines and once in two years in other areas.




IRPWM C/S No. 85 DT. 13.5.2003



(Authority- RB letter No.2002/CE-II/PRA/9 Pt.(CRS) Dated 13.5.2003)

The existing para 256(1) of Indian Railways Permanent Way Manual may be replaced as under:

(1) (a) 
Permanent closure in running lines should not be less than 5.5 metre in length. However, for locations such as 500 metre length on both side approaches of tunnels, tunnel proper, major and important bridges including bridge proper, deep cuttings and high embankments, the stipulations of para 1(b) below shall apply.

(1) (b)
Permanent closure in running lines, on locations specified in para 1(a) above, should not be less than 11 metre in length, between two adjoining fish plates.


The closure rails existing in track which are less than 11 metre, should be welded at least at one joint on either side to make the minimum rail length of 11 metre between two adjoining fish plated joints. Till such time this welding is done and the length of at least 11 metre is achieved, speed restriction of 30 kmph shall be imposed.



IRPWM C/S No. 86 DT. 07.07.2003

(Authority- RB letter No.98/CE-II/CS/2 dated 07.07.2003)

The existing para 507(1) of Indian Railways Permanent Way Manual may be modified to read as under:

Para 507-Conditions of Laying: (1) Alignment – SWR shall not be laid on curves sharper than 500 meters radius in both Broad Gauge and Metre Gauge. However, on PSC Sleepers, SWR may be laid on curves with radius not less than 440 meters.

Existing SWR laid on sharper curves may, however, be allowed to continue if there is no difficulty experienced in maintaining these lengths. Chief Engineer’s approval should be taken in such cases.


IRPWM C/S No. 87 DT.25.7.2003
(Authority- RB letter No.98/CE-II/TK/Misc dated 25.7.2003)

The existing para 170(6) of Indian Railways Permanent Way Manual may be replaced as under:

170 (6) (a) – Where the beat of a keyman consists of PRC sleepers – The Keyman should ensure that, in addition to his normal duty of inspection and tightening of fittings, he should also carry out in a systematic manner from one end, greasing of the ERC and eyes of inserts at the rate of 20 sleepers per day. Greasing shall be done as per the procedure laid down in para 1411(5) (b) of IRPWM.

170 (6) (b) – Where the beat of a Keyman consists of PRC as well as other types of sleepers, SE(P.Way) should make roster of keyman on monthly basis in the proportion of the beat, so that work mentioned in para 170(5) and 170(6)(a) are completed in respective length. On any particular day, however, he will do duties either as per 170(5) or 170(6)(a) only.



IRPWM C/S No. 88 DT. 15.9.2003

(Authority- RB letter No.98/CE-II/TK/Misc dated 15.9.2003)

The existing para 250(2)(a) of Indian Railways Permanent Way Manual may be modified to read as under:

250: Rail Maintenance to Reduce Rail Deterioration

(2)  Prevention of corrosion (anti corrosive measures) – (a) Anti Corrosive Painting

i)  Anti-corrosive painting of rails should be carried out in locations which are prone to corrosion.

ii) While carrying out renewals in these areas, anti-corrosive treatment should be given before the rails are laid in the track. The rust is removed and scales are loosened by wire brushing/scraping. Thereafter rails are painted with.

One coat of red oxide zinc chromate primer to IS:2074.

Two coats of Bituminous Emulsion to IRS-P-30-1996 to a dry film thickness of 350 microns (each coat to a minimum thickness of 175 microns).

i) In the case of rails that are already laid in track and subject to corrosion the rails should be given the treatment in the track itself. The rust and scales are first removed by wire brushes and thereafter painted with-

One coat of red oxide zinc chromate primer to IS:2074.

Two coats of Bituminous Emulsion to IRS-P-30-1996 to a dry film thickness of 350 microns (each coat to a minimum thickness of 175 microns).


IRPWM C/S No. 89 DT. 19.9.2003
(Authority- RB letter No.98/CE-II/CS/2 dated 19.9.2003)

The existing para 211(1)(v) of Indian Railways Permanent Way Manual may be modified to read as under:

Para 211(1)(v) – The permanent way track diagram of the railway line showing the type of track and fittings when laid, type of ballast, type of formation with classification of soil (to be carried out as per RDSO’s Circular No. GE-P1-May 2003), blanket thickness, type f formation trouble (if any) and indication of how the railway boundary is demarcated. Change points in the track diagram shall be indicated correct to the nearest meter (details as in Annexure 2/4 (Revised) ).


INDIAN RAILWAYS WORKS MANUAL - 2000
INDEX

 

	6
	21.12.2001
	802(a), (b)
	Ownership of land held by Railway

	7
	16.12.2002/

27.02.2003
	405A
	Passenger Amenities at Model Stations.

	8
	30.04.2003
	411(c)
	Nomenclature for level of Platforms.

	9
	19.05.2003
	208(b) &(c) 210(ii)&(iii)
	Quarters




IRWM C/S No. 6 dtd 21.12.2001

(Authority- RB letter No.98/LML/14/156 dated 21.12.2001)

It has been decided that the following amendments should be carried out to the provisions of Indian Railways Works Manual (2000 edition).

1. Para 802 (a) should be replaced with the following:

“The ownership of all land held by the Railway vests in the Central Government. Hence, it is the duty of every Railway Administration to preserve unimpaired, the title to all land in its occupation and to keep it free from encroachment. With a view to avoid any litigation, accurate and certified land plans of all railway land should be maintained after carrying out necessary consolidation and mutation, and boundaries adequately demarcated and verified therewith at regular intervals.”

2. Para 802 (b) should be replaced with the following:

“In making land use, special care should be taken to see that remains of archaeological and historical interest on Railway land are not affected. Interference with religious edifices, burial grounds and other places or objects which may be considered as sacred, should be avoided, unless they come in alignment of a line/yard or any new project.”

3. In Para 803 (d), the word ‘Indian’ as appearing before “Railways Act, 1989” should be treated as deleted.

4. In Para 804 (b), the second sentence should be replaced with the following:

“Possession should be handed over jointly by the representatives of the Railway and the State Government to the purchaser if the purchaser is not a Government Department/Public Sector Undertaking.”

5. Para 804 (f) should be replaced with the following:

“In all other cases, land will be disposed of at the highest offer and also if that is considered reasonable.”

6. In Para 804 (i), the first sentence should be replaced with the following:

“In all cases of disposals, conditions of restriction of uses agreed upon if any by both the parties may be embodied in the transfer of sale deeds. When the estimated value exceeds Rs. 5 lakhs, a prior reference should be made to the Railway Board.”

7. In Para 806 (a), the third sentence should be read as follows:

“Sufficient copies of certified plans after carrying out necessary consolidation and mutation should be made out and supplied to the Divisional Engineers for reference, a copy being kept in the cover of each relevant file.”

8. The Proforma (Table 8.1) for Land Records Register as prescribed in Para 806 (b) should be replaced with the following:

LAND RECORDS REGISTER

Division____________ Railway___________ Section___________

	 Engg. Divn.
	Land Plan No.
	Stn. Or Kilometerage
	Description
	Area (in hectares)

	1
	2
	3
	4
	5

	
	
	
	
	

	
	
	
	
	

	Cost of land acquisition/

relinquishment
	Reference to correspondence
	Govt. Resolutions & date of sanctioning the transfer of land
	Date of consolidation/

mutation with Revenue Authorities
	Remarks

	6
	7
	8
	9
	10


9. The second sentence of Para 806 (d) should be replaced with the following:

“These micro-films, however, cannot replace or reduce the need for original tracings signed by Railway Administration and Civil Authorities but would help in taking prints of land plans in case original tracings are lost/mutilated and in keeping copies with Supervisors/AENs/DENs.”

10. In Para 807 (d), the word ‘follow-through’ as appearing in the 2nd sentence, should be read as ‘follow up’.

11. Para 807 (e) should be replaced with the following:

“Final land plans, after mutation entries are carried out, should be sent to the Chief Engineer’s office for safe custody and record. Copies of final land plans should be made and kept in the Divisional and field offices for use of DENs, AENs and Section Engineers (Works/P.Way).”

12. Para 807 (f) should be replaced with the following:

“In case of Construction Projects involving land acquisition, it will be the responsibility of the Construction Engineers to hand over the land acquired, free of all encroachments and along with all records specified below, to the Open Line Engineers:-

(i) Land Records Register (Table 8.1) duly filled in; and 

(ii) The original papers viz. the notifications, awards, certificates of handing over and taking over of land and final land plan and schedule signed by the Collector, separately bound together.”

13. In Para 808, the letter ‘a)’ to denote a sub-para should be treated as deleted.

14. In Para 808(v), the phrase ‘one-fifth of a kilometer (200 meters)’ should be read as ’50 (Fifty) meters’.

15. Para 811 (iii) (b) should be read as “Plantation of Juli Flora or similarly effective bushes in the area”.

16. Para 812 (b) should be treated as deleted since the contents of this para are covered in Para 806(d). The first and the second paras of Para 812(c) should be re-numbered as Para 812(b) and Para 812(c) respectively.

17. The heading of Para 813 should be read as “Verification of Land Boundaries and Encroachments.”

18. Para 813 (b) should be replaced with the following :

“The Section Engineer(Works/P.Way) is responsible for maintaining railway land within the jurisdictions defined in paras hereinafter, without any encroachments or development of easement rights. He should prevent and remove encroachments, as and when these arise and where removal of encroachment is possible without taking recourse to PPE Act. Particular care is required to prevent encroachment on railway land situated above tunnels and below bridges especially Road Over/Under Bridges.

In cases where the Section Engineer(Works/P.Way), Station Master, Chief  Inspectors are not able to remove the encroachments on Railway land within their respective areas of responsibility as defined in Para 815 hereinafter, they should report the case to the Assistant Engineer/Divisional Engineer/Divisional Commercial Manager/Senior Divisional Engineer/Senior Divisional Commercial Manager and concerned Departmental officer in charge (in case of workshop/sheds)/Divisional Security Commissioner as well as the Superintendent of Police/Divisional Commissioner, and other Civil authorities verbally as well as in writing for further action.”

19. In Para 813(d), in the formats of Land Boundaries Verification Certificate and Details of Missing Boundary stone the term “PWI/IOW” should be read as Section Engineer(P.Way/Works).

20. In Para 813(d), the format of Details of Encroachments should be replaced with the following format:

Details of encroachments

	Station premises

/colony/ mid Section
	Location
	Rly. Employee/outsiders persons/others
	Soft/

hard 
	Area in Sq.m.
	Value of Land approx.

	
	KM

/EM Station (from –to)
	Reference to encroachment plan
	
	
	
	Value
	Basis market rate/notified rate/Rough assessment

	1
	2
	3
	4
	5
	6
	7
	8


	Approx period since encroachments existing
	Purpose: Perssonal/Commercial/religious/social other
	Action taken to remove
	Remarks

	9
	10
	11
	12


21. In Para 813(d), the format of Details of Missing boundary stones should be replaced with the following format:

Details of Missing boundary stones

	Date of inspection
	Location
	Description of missing boundary stones
	Action taken
	Initials of inspecting officers 
	Remarks

	
	
	Km
	Boundary Stone No.
	
	
	

	1
	2
	3
	4
	5
	6
	7


22. Heading of Para 814 should be modified to read as “Prevention and Removal of Encroachments.”

23. Para 814(b) should be replaced with the following:

“When an encroachment is in the process of building up, it should be removed then and there. In case the new encroachment is sought to be built by force, the Section Engineer will immediately contact his AEN and DEN, the Security Officers (RPF) of the Railway, the Civil and Police Officers of the District (directly or through AEN/DEN) in writing as well as by personal contacts without loss of time to ensure that the new encroachment is not allowed to come. The Station Master, Chief Goods Clerk, RPF Inspector, and other Section Engineers also will be equally responsible for taking similar action in their areas of responsibility as per Para 815 of the Manual. Headquarters office should also be contacted without loss of time if necessary.

The Section Engineer/Section Engineer of workshop concerned/Station Master/Chief Goods Clerk will call on the gangmen, khalasis to dismantle and remove the encroachment as soon as noticed. If during such process of removal of the encroachment the official(s) as stated above is (are) threatened, an FIR should be lodged with the RPF and simultaneously assistance of RPF Inspector be sought. The RPF Inpsector will provide the manpower and other required assistance to the officials for immediate removal of the encroachments and simultaneously lodge FIR with GRP, Civil Police as the case may be.

Senior Officers on the Divisions as mentioned above should guide the subordinate officials in doing their best to deal with the situation. Simultaneously, if the ground situation so requires the senior officers should contact their counterparts of similar rank/authority in the Civil and Police Departments of the State Government and seek their help to deal with the situation. The senior officers of the Division should also contact the concerned officers in the Headquarters and seek their intervention in the matter as necessary.

The officers in the Headquarters should contact their counterparts in the Civil and Police Departments of the State Govt. and request that required civil assistance be made available by them to the Railway officials.

As specified above, a well co-ordinated efforts should be made by officers/officials of different capacities and jurisdiction to achieve the ultimate objective that the encroachments are removed /dismantled within the shortest possible time.”

24. In Para 814(e) wherever the term “Section Engineer(Works)” appears shall be replaced with the term “Section Engineer(Works/P.Way)”.

25. In Para 814(e) the last sentence “A copy of encroachment plan should be handed over by the AEN to SMs/RPF inspectors (where Section Engineer (Works) is not headquartered)” should be read as “A copy of encroachment plan should be handed over by the Section Engineer(Works/P.Way) to SMs/RPF Inspectors/Workshops Supervisors in charge etc.

26. The number ‘814’ appearing to denote Para 814(f) should be treated as deleted.

27. In Para 814(f) the sub-para (a) to (d) should be read as sub-paras (i) to (iv) respectively.

28. Sub-para 814(f) (e) should be read as sub-para 814(g).

29. In the heading of the new sub-para 814(g) (earlier para 814(f) (e) ) the word ‘interaction’ should be read as ‘inter alia’.

30. Para 815(a) should be replaced with the following:

“At stations, the Station Master, jointly with nominated/senior RPF Inspector, will be responsible for preventing encroachments and for driving out trespassers by obtaining help also from RPF, Police and Section Engineer(Works/Pway) as necessary”.

31. Para 815(b) should be replaced with the following:

“In the goods shed, the Chief Goods Clerk wherever available and at other places the Station Master, jointly with RPF Inspector, will be responsible for preventing encroachments and for driving out trespassers also with the help of RPF, Police and Section Engineer(Works) as necessary.”

32. Para 815(d) should be replaced with the following:

“Whenever an encroachment incipient or otherwise is noticed in the station area, the Station Master/Chief Goods Clerk should take immediate action to have it removed. Assistance from the RPF and Engineering staff should be taken as necessary.”

33. Sub-para (f) should be added to para 815 to read as follows:

“(f) In case of locosheds/workshops, concerned (nominated) departmental supervisor (e.g. Section Engineer(C&W) for coach manufacture depots etc.) along with RPF Inspector shall be jointly responsible.”

34. Sub-paras (f), (g) and (h) in para 815 should now be read as (g), (h) and (i) respectively.

35. The new para 815(g) (earlier para 815(f) ) should be replaced with the following:

“While instructions contained in this para (a) to (d) would generally apply, it would be desirable to nominate Traffic, Commercial, Engineering officials as incharges of specified areas at medium and large sized stations to keep a watch on encroachments and take appropriate action for immediate removal.”

36. The new para 815 (h) (earlier para 815(g)) should be replaced with the following:

“Whenever encroachments are taken up under PPE Act, the concerned officials from Engineering (including workshops Supervisors), Commercial, Traffic or Security departments, as the case may be, would act as the Presenting Officer, and proactively help in expeditious finalization of the proceedings. Adequate training may be provided by IRICEN/Pune to the Estate Officers to make them well conversant with the provisions of the PPE Act, 1971 and also various avenues available to them while dealing with cases of encroachments. Course contents may include case histories and various relevant court judgements on the appeals against the orders of Estate Officers.”

37. In new para 815(i) (earlier para 815(h)), the term ”render all help” should be replaced with the term “play a proactive role”, for the full para to be read as “RPF should play a proactive role in removal of soft encroachments as and when existence of such encroachments is brought to their notice. They should also provide assistance in co-operation with State Police/GRP where cases have been decided by the Estate Officers.”

38. New Paras 815-A and 815-B should be added to the Manual to read as follows:

“815-A – Action to be taken while handing/taking over of charge by Supervisors.

(a) A joint field check on the existing encroachments will be mandatory part of the Handing over/Taking over of the Section Engineer(Works/P.Way)s’ charge. This should be followed by a joint signing at the end of the Encroachments Register on the number of encroachments in the jurisdiction. The fact that these steps have been completed, should be an item required to be specifically mentioned in the Handing over Note of the outgoing Supervisor.

Similar procedure should be followed by the concerned officials from Commercial, Traffic, Mechanical, Electrical and Security Departments.

(b)  In the event of fresh encroachments having taken place being noticed at the stage of handing over of charge, and which were not specifically brought out in writing to the notice of the officers/authorities as specified in paragraph 814(b) suitable adverse entries shall be made in the Confidential Records of the official(s) concerned, and he (they) will also be liable for DAR action.

815-B – Liability for D&AR action. It is imperative on the part of concerned Branch officer that for any new encroachments that come up on railway land, officials responsible for safeguarding the railway land are taken up under Railway Servants (D&A) Rules.”

39. This issues with the concurrence of the Finance Directorate of the Ministry of Railways.


IRWM C/S No. 7 dtd 16.12.2002
(Authority- RB letter No.94/LMB/2/175 dated 16.12.2002& 27.02.2003.)

A new Paragraph No. 405A may be added between the existing Paragraph Nos. 405 and 406 in Chapter IV on ‘Passenger Amenities, Stations and Yards’ of the Works Manual

Para 405-A:  PASSENGER AMENITIES AT MODEL STATIONS

The scheme of Model Stations has been introduced w.e.f. June 1999 with a view to upgrade the passenger amenities at selected stations. The facilities would be provided at Model Stations in accordance with guidelines laid down by Railway Board from time to time, subject to availability of funds.
IRWM C/S No. 8 dtd 30.04.2003
(Authority- RB letter No.2003/LMB/14/29 dated 30.04.2003.)

In Para 411(c), the term “Low Level” should be replaced by the term “Medium Level”, while keeping other entries unchanged.


IRWM C/S No. 9 dtd 19.05.2003
(Authority- RB letter No.2002/LMB/20/16 dated 19.05.2003.)

Following corrections/amendments may be made in Paras 208(b) & (c) and 210(ii) & (iii) of the Indian Railway Works Manual (Edition 2000):-

	(a)
	Para 208(b)
	Insert “Quarters – Type IV and above” in place of the existing “Officer’s quarters”.

	(b)
	Para 208(c)
	Insert “Quarters below Type-IV” in place of the existing “Other than Officers’ quarters”.

	(c)
	Para 210(ii)
	Insert “Of staff quarters Type-IV and above” in place of the existing “of Officer’s and Senior Group C Staff quarters” and also delete “Of officers’ Quarters” appearing on page 19, column 2, lines 4 & 5 of the IRWM.

	(d)
	Para 210(iii)
	Insert “in quarters below Type IV” in place of the existing “Group C and D staff quarters”.






INDIAN RAILWAYS  BRIDGE MANUAL-1998



INDEX

 

	A/C Slip No.
	Date of Issue
	Para No.
	Description

	11
	14.1.2003
	Chapter 1
	Scope of IRBM



IRBM C/S NO. 11 dated 14.01.2003 & 13.03.2003

(Authority- RB letter No.2002/CE-I(BR)/Seminar/II (73rd BSC)dtd 26.06.2002 communicated by RDSO vide letter No. CBS/PSBC dtd. 14/31.01.2003)
Following paragraph is inserted before Chapter 1 of the IRBM: -

“Scope:

The scope of the Indian Railway Bridge Manual is to bring out the practices and procedures for maintenance of bridges on Indian Railways. For design and construction purposes, the provisions of relevant IRS Codes will override those provided in this manual wherever the two contravene each other.”
 



INDIAN RAILWAY TRACK MACHINES MANUAL - 2000


INDEX

 

	A/C Slip No.
	Date of Issue
	Para No.
	Description

	3
	14.05.2003
	4.6.8
	Safety of workers

	4
	26.05.2003
	4.6.8(iv)
	Rules for movement and working of Track Machines

	5
	15.9.2003
	5.6
	Spl precautions while working machines in Ghat Section.


 


IRTMM C/S No.3 dtd. 14.05.2003
(Authority- RB letter No.2000/TRACK-III/TK/18 DTD 14.05.2003)

The following New Paragraph No. 4.6.8 in the Chapter-4 of IRTMM is included.

4.6.8:

Track Machine working is likely to produce a dusty atmosphere and/or heavy noise pollution. Hence, extra care is necessary at site to ensure safety of workers. For this, the following steps should be taken:

i) Hooters should be provided on the track machines. These hooters should preferably have remove control operation so that the Lookout man standing around 150 m away from the track machine can operate the hooter to warn the staff working on/around the track machine about approaching train on adjoining track.

ii) Temporary ‘Whistle Board’ should be fixed on the adjoining track, which can be moved along with track machine worksite.

iii) It is necessary that all trains passing on the adjoining track should be issued a caution order “OBSERVE HAND SIGNAL WHISTLE FREELY AND STOP, IF REQUIRED’. Such caution order on the adjoining track is necessary due to high noise level caused by track machine and large concentration of staff working around it.


IRTMM C/S No.4 dtd. 26.5.2003
(Authority- RB letter No.2000/Track-III/TK/18 DTD 26.05.2003)

The following New Paragraph No. 4.6.8(iv) is added under Para 4.6 – “Precautions” of Chapter 4 of IRTMM-2000 – Rules for movement and working of Track Machines as under:

4.6.8(iv): “The vertical and lateral clearance for OHE, Signal post and any other structure should be checked and adjusted before clearing the Block. It shall be ensured by supervisor working with track machine that there should be no infringement to Signal post, OHE and any other Structure as per schedule as per schedule of Dimensions”.


IRTMM C/S No.5 dtd. 15.9.2003
(Authority- RB letter No.2000/Track-III/TK/18 DTD 15.9.2003)

The following Paragraphs are added under Para 5.6 – “Special Precautions While working Machines in Ghat Section” of Chapter 5 of IRTMM-2000 as under:

5.6(xi):

No run through movement shall be done in convoy while moving in Ghat Section. Only one machine shall be allowed to move for run through movement in Ghat Section at a time.

5.6.(xii):

(a) Normally machines shall not work in convoy while visibility of track is restricted due to sharp curves and steep gradients. Where the working of track machines in convoy is indispensable i.e. like deep screening, track relaying site etc., the necessary block protection shall be done as per para 806 of IRPWM and special precaution shall be taken as per para 811 of IRPWM for the first machine facing the direction of traffic in double line section and for the front and rear most machines in single line section.

(b) The minimum distance between the machines when working in convoy shall be 50 m to avoid collision between machines and danger to life of machine and P.Way staff working with machines.

(c) It shall be ensured that there is no infringement to the adjacent track due to any part of the machine working on the track.


MANUAL FOR  ULTRASONIC TESTING OF RAILS & WELDS-1998



INDEX
	A/C Slip No.
	Date of Issue
	Para No.
	Description

	10
	2002
	Chap.3 to 7 & 9
	Flaw detection by ultrasonics

	11
	2002
	8
	Limitations of Ultrasonic flaw detection of Rails

	12
	2003
	Chap.9
	Procedure for detection of half moon cracks in  AT welds.

	13
	2003
	Chap.12
	Procedure for ultrasonic testing of switch expansion joint





USFD MANUAL C/SLIP NO.10 OF 2002
1 Existing Paras of USFD Manual (1998) shall be replaced and new Paras shall be added as under:

 
I
Chapter  3

 

(i)
Para 3.1
On Indian Railways, flaw detection by ultrasonics is carried out with the help of two different types of equipments viz. Single rail tester and double rail tester. The single rail tester has been utilized on Indian Railways for over 35 years and the double rail tester is of a relatively recent origin (developed seven years back). In addition hand testers of some designs are also being used.  Current list of RDSO approved sources of single and double rail testers with their respective equipment models is given below.  Procurement of USFD equipments should be done only from the RDSO approved sources (as per latest list).

 

(ii)
New Para 3.1.1:
Total life of USFD machine is 8 years.

(iii)
New para 3.1.2:
Maintenance spares be procured along with the machine and should be as per para 4.4 pertaining to maintenance spares.

(iv)
Para 3.3.4:
Due to frequent misalignment of probes on the fishplated joints and limitations of detection of bolt hole cracks having unfavorable orientation and size, it is desirable to deploy double rail testers on LWR/CWR sections.

It is desirable to deploy only the ultrasonic machine of the “single rail tester” for testing sections other than LWR/CWR, new AT welds and flange testing of AT welds by 70o, 1.25MHz probe.

(v)
Para 3.5 
Types of probes:
Following types of probes other than mentioned in para 3.2 and 3.3 are also in use. Details of probes and their uses are given at Fig. 35.

 

45o probe
For  testing Gas Pressure and Flash Butt Welded joints.

70o , 1.25MHz probe
Flange testing of AT welds

 

 

 

II
Chapter 4
 

(i) Heading of  Chapter 4 shall be as under:

 

“CALIBRATION, SENSITIVITY SETTING, MAINTENANCE OF MACHINES AND FUNCTIONS OF PROBES.”

 

(ii)      Para 4.1.1– The procedure laid down for ultrasonic testing of rails is broadly  

divided in the following steps:

a) Visual inspection of Equipments and accessories

b) Calibration of equipment

c) Sensitivity setting of the equipment and probes

d) Checking of the equipment characteristics

e) Testing and interpretation

 

a) 
Visual inspection of Equipments and accessories - Daily check
Ultrasonic equipment is to be inspected daily before start of work for proper function of plug holders, cable etc.  In addition battery condition, proper functioning of echo control, proper control and smooth movement of control wheel and alignment of the probe shall be checked by the USFD operator before commencement of the Tests. After checking proper functioning of the aspects mentioned, the instrument shall be calibrated according to the procedure indicated below.

 

b) 
Calibration of USFD: The ultrasonic rail tester is to be calibrated for 300mm depth range (longitudinal wave) with the help of a 60x50x50mm block of steel to grade 45 C8 of IS:1875 – 1992. 

 

Procedure of calibration

 

(i)
Switch on normal probe

(ii)
Adjust the on set of the surface echo from the perspex of normal probe to zero by using horizontal shift control knob/delay knob, provided in the electronic unit. 

(iii)
Place the calibration block below normal probe using water as couplant.

(iv)
Adjust the range by H-shift/Delay and range control knob simultaneously  so that following signals appear on the screen.

(v)       The location of signals for 300mm has been indicated below:


On set of the surface echo from the perspex at 0 main scale div.

 
 60mm Signal at 1 main scale Horiz.Div.


120mm Signal at 2 main scale Horiz Div. 


180mm Signal at 3 main scale Horiz Div.


240mm Signal at 4 main scale Horiz Div.


300mm Signal at 5 main scale Horiz Div.

 

  
The equipment is now calibrated for 60mm of steel per main scale horizontal div. for longitudinal wave.

 

c) 
Sensitivity gain setting of the equipment and probes– Weekly check  

 

The sensitivity of the USFD equipment shall be set up once in a week with the help of standard rail pieces as mentioned below:

 
Sensitivity (gain) setting: For the sensitivity setting of ultrasonic equipment and the probes, the following sequence is to be maintained.:

 

(a) Place the testing trolley on the standard rail piece having artificial flaws as shown in Fig. 3 for need based criteria and Fig.4 for conventional criteria.  Check the alignment of probes to make sure that they travel centrally in line with the axis of the rail head and web.

(b) Set the acoustic barrier of the normal probe at right angle to the 

longitudinal direction of rail.

(c) Adjust the gap of 0.2mm approx. in between the contact face of the 

normal probe and the sole of probe shoe.  Check the gap by keeping the straight edge of a 150mm steel scale on the sole using a feeler gauge or a stainless steel blade.

(d) Adjust the gap of the angle probes as in (c) above.

(e) Open the water nozzle and regulate water flow on the probes at an 

optimum speed.

 

d) Checking of equipment characteristics– Monthly check

The  characteristics of the equipment shall be checked at least once in  a month according to IS:12666 – 88 (copy enclosed as Annexure –XVI).

 

    The following characteristics shall be checked – 

a) Linearity of time base of  flaw detector

b) Linearity of Amplification of flaw detector

c) Penetrative power

d) Resolving power

e) Probe Index

 f) Beam angle

 

e) Testing and Interpretation :  After sensitivity setting, actual testing of rails is to be carried out and interpreted for follow up actions.  

 

(iii)
Para 4.1.2
Checking the function and sensitivity of probes

 

(a) Normal Probe:


The equipment shall be able to detect 5 mm dia. hole at the web-foot junction of the standard rail. The amplitude of the flaw echo shall be adjusted to 3 div. i.e. 60% of full screen height by the adjustment of gain knob of USFD. (position of potentiometer knobs in the junction box should be set at 50% rotation).

 

(b) Angle probe 70o  (forward & backward) :


 

The equipment shall be able to detect 12 mm dia. hole for need based and 5 mm dia. hole for conventional criterial in the head portion of the standard rail as shown in Fig. 3 and 4 respectively by both forward and backward probes. The amplitude  of the flaw shall be set to 3 div. i.e. 60% of screen height. This adjustment shall be done by individual potentiometer provided in the junction box.

 

(c )
Angle probe 37o (Forward & backward) (provided in single rail tester only):


 

This equipment shall be able to detect a 5 mm length saw cut at the bolt hole location as shown in Fig. 3 and 4 by both forward backward probes. The amplitude of signal shall be adjusted to 3 div. i.e. 60% of full screen height. This adjustment should also be done with the help of respective potentiometer.

 

(iv)
Para 4.2
Machine Maintenance- Repairs and Half yearly Schedule

 Maintenance: The manufacturer shall guarantee the satisfactory performance of the entire rail tester system for a period of one year from the date of commissioning of the equipment by the supplier.”

 

For proper maintenance after expiry of the guarantee period, railway should make proper arrangements for half yearly repairs of electronic and mechanical parts either under AMC with the manufacturer of the equipment or may develop suitable departmental facilities.

 

Each Zonal railway should create centralized depots for carrying out mechanical repairs and checking the Characteristics of the equipment etc., at least, once in a month 

 

(v)
New Para 4.3 - AEN(Open line) should do the sample check of the working of PWI/USFD.  This check can be exercised by him while trolly, when the latter is working in his section. 


 

(vi) 
New Para 4.3.1- The officer having technical control over the PWI/USFD shall exercise regular checks as per Annexure-XV of USFD Manual once in between two successive half yearly maintenance schedule carried out in the maintenance depots.

 

(vii)
New Para 4.4 -“Spares: The recommended spares for normal maintenance of the equipment are given below:

 

	S.
No.
	Item
	No.

	1.
	0o,4MHz Double crystal probe
	8 Nos

	2.
	70o(F&B) Probe 2 MHz,Double crystal
	8 Nos

	3.
	37o(F&B) Probe 2 MHz,Double crystal
	8 Nos

	4.
	70o 1.25 MHz single crystal probe
	2 Nos.

	5.
	Connecting cable (FD with junction box)
	6 Nos.

	6.
	BNC connector(Junction box 70 probes)
	6 Nos.

	7.
	Batteries
	4 Nos.

	8.
	Battery charger
	1 No.

	9.
	IIW Block(as per IS:4904)
	2 per depot

	10.
	60x50x50mm steel block(as per steel grade 45C8 to IS:1875-1992)
	1 No.

	11.
	Fuse(Cadtodge type) 0.5/0.75
	12  Nos


 

Besides the above, the spares shall also include probe holder, probe shoes, wheel drum and wheel tyre.  The procurement of spares shall be done from original equipment manufacturer or approved firms.

 

III. Chapter 5

 (i)
Para 5.1.3 (i)
 - Maintain proper record of testing, observations, echo pattern and echo amplitude of defects in the register in the following format.

 

	Section
 
	Date of testing
	S.
No.
	Loca-tion 
(Km)
	TP No.
	Rail No. L/R
	Defect position (head/
web/foot)
	Defect indicated by (00/700/370 /450)
	Nature of echo (shift/fixed)
	Echo amplitude
	Classi-fication
	Remarks


 
IV
Chapter 6

(i)
Para 6.3.2 - Defects detected by 70( , 1.25MHz probe (flange testing) are classified as IMR and OBS as per Annexure V.

V
Chapter 7

(i)
Para 7.3 - 
Classification of rail/weld defects: Defects in rail/weld shall be classified as per Annexure-VII.”

 

(ii)
Para 7.4 - 
Action to be taken after Detection of defects:  Following action shall be taken in respect of defective rails & welds:

 

	S.
No.
	Classifi-cation
	Painting on both faces of web
	Action to be taken
	Interim action

	1.
 

 

 

 

 

 

 
	IMR
IMRW
	Three cross with red paint
	The flawed portion should be replaced by a sound tested rail piece of not less than 6m length within 3 days of detection.
	PWI/ USFD shall impose speed restriction of 30 Kmph or stricter immediately and to be continued till flawed rail/weld is replaced.
He should communicate to sectional PWI about the flaw location who shall ensure that clamped joggled fish plate is provided within 24 hrs.

 

	2.
 
	OBS
OBSW
	One cross with red paint
	Rail/weld to be provided with clamped joggled fish plate within 3 days. 
PWI/USFD to specifically record the observations of the location in his register in subsequent rounds of testing.

 
	PWI/USFD to advise sectional PWI within 24 hrs about the flaw location. 
               Keyman to watch during daily patrolling till it is joggled fish plated.


 
(iii)  Para7.6 - Action to be taken after detection of defects in AT welds:  Action to be taken for defects in AT welds shall be same as at Para 7.4 and in addition to the following shall also be applicable for weld foot defects:

 
	Classification
	Painting on both faces of web
	Action to be taken
	Interim action

	Defective weld with 700, 1.25 MHz probe
	Two cross with red paint
	i) The defective weld shall be replaced within 15 days.
 

 

 

 

 

 

 

 

 

 

 

ii)  However, on track stretches where rail renewal is sanctioned, the defective welds shall be joggled fishplated and provided with 4 tight bolts and supported and visually inspected every month by an employee not lower than key man 

 

 
	i) PWI USFD to advise sectional PWI within 24 hours about the flaw location.
Sectional PWI to impose speed restriction of 30 Kmph till defective weld is replaced and post a watchman till joggled fishplates with clamps are provided.

 

ii)  PWI/USFD to advise sectional PWI within 24 hours about the flaw location.

Sectional PWI to impose speed restriction of 30 Kmph till joggled fishplating and provision of four tight bolts and supporting of the defective weld has taken place.


 
 (iv)
Para 7.8
Frequency of testing of rails and welds:  In view of the revised criteria of defect mentioned in Para 7.2, the testing frequency of 8 GMT has been prescribed.  Further to make inspection frequency dependant on the incident of defects following guidelines have to be adopted.  Whenever defect generation rate (failures in service and defects detected during USFD inspection) exceeds one per kilometer between  successive testings in a stretch, the inspection frequency should be doubled in that particular stretch.  While calculating the defect generation rate, only rail defects (IMR)/Fractures having apparent origin-other than bolt area and detectable  by USFD shall be considered”.

 (v)
Para 7.8.1 - 
After the initial testing of rails in rail manufacturing plant, the first retesting need not normally be done until the rails have undergone 15% of the service  life in GMT as given below (para 302(i)(d) of IRPWM):

For rails rolled in April 1999 and later, the test free period shall be 25% instead of 15%.

	 Gauge
	Rail Section
	Assessed G.M.T service life for T.12 72 UTS rails
	Assessed GMT service life for T-12 90 UTS rails

	B.G.
	60Kg
	550
	800

	
	52Kg
	350
	525

	
	90 R
	250
	375

	M.G.
	75 R
	150
	225

	
	60 R
	125
	-


 
“Whenever, rails are not tested in rail manufacturing plant, the test free period shall not be applicable and the rail testing shall be done at the periodicity given  below right from the day of its laying in field.” 

(vi)
Para 7.8.1.1 - Frequency of testing for all BG routes is given as under.  For other sections Chief Engineer of the Railway may adopt a frequency at his discretion.

 

	Route
	Frequency

	All BG routes
	After passage of 8 GMT subject to max. interval of one year as per table below:

	
	GMT
	TESTING FREQUENCY

	
	UPTO 8
	12 months

	
	> 8 < 12
	9 months 

	
	>12<16
	6 months 

	
	>16<24
	4 months 

	
	>24<40
	3 months 

	
	>40
	2 months 


 
(vii)
Para 7.8.2 - Frequency of testing of welded joints by 00 & 700 probes shall be as per para 7.8.1.1.

viii) Para 7.8.2.1  - Testing of flange portion of AT welded joints by  700 1.25 MHz probe by hand probing, shall be done after  80 GMT for  first testing for all AT welds  (Conventional as well as  and SKV ), after initial acceptance test.  Subsequent tests for conventional AT welds only are required to be done after passage of 40GMT.  In case of SKV welds subsequent flange testing is required to be done when weld failures due to defects in flange exceeds 1% in  a year in a block section.  A round of testing be also carried out after 8 years life on incidence of 1% gross failure in a block section since the second test i.e. the next test after initial acceptance test.

 (ix)
Existing Para 7.8.2.2 (a) is deleted and Para 7.8.2.3 (a) shall be renumbered as 7.8.2.2 (a).

 

(x)
New para 7.8.2.3 shall be included in place of existing para 7.8.2.3 (a).

 Para 7.8.2.3
- Through weld renewal shall be planned when total weld failures (IMRW and DFW) exceed 2% of the population of thermit welds in a block section.

 

VII
Chapter 9

 

(i)
Para 9.2.3 Sensitivity:
The equipment sensitivity shall be set for normal, 700 and 700, 1.25 MHz probes in accordance with the procedure laid down in para  9.4. The sensitivity so adjusted shall be considered as normal gain sensitivity and shall be utilised  during ATW testing. The senstivity level shall not be altered during the course of testing.

 

(ii)
Para 9.3.2
Probes:
During ultrasonic examination of AT welded joints, the following probes shall be utilised:

 

(a) Normal (00), 4 MHz
Double crystal fitted in  trolley

 

(b) 700, 2 MHz

Double crystal fitted in  trolley

 

(c) 700, 1.25 MHz
Single crystal for hand probing.

 

(iii)
Para 9.3.3- Cable: One co-axial cable of suitable length for connecting 70o , 1.25MHz probe to flaw detector shall be used. The length should not exceed more than 5 m. 

 

(iv)
Para 9.4.1- Calibration: The equipment should be set for a depth range of 300mm(longitudinal wave) by adjusting  depth control knob suitably. Each division, therefore, shall correspond to 30mm (longitudinal wave).
 

(v)
Para 9.4.4.5
70o , 1.25MHz probe shall be connected to the socket available in the ultrasonic equipment. The selectors switch may be set to single crystal mode. Move the probe towards the 3  mm dia hole drilled at the middle of flange through  the AT weld and manipulate knobs to obtain a 60% full  screen height on the CRT.

 

(vi)
Para 9.5.1:

 

Till such time more exhaustive studies are carried for strengthening the initial testing of AT welds, any flaw signal obtained by normal probe in the head of 40% height or more shall be treated as defective AT welded joint.  Any flaw signal of 10% height or more obtained from the normal probe either from the web or the foot location shall also be a cause for rejection of the AT weld.

  

(vii)
Para 9.5.3 -
70o , 1.25MHz probe shall be placed on the flange at a distance of 180mm corresponding to position ‘L’ in Fig. 18. Such that ultrasonic waves are directed towards the weld. The probe shall thereafter be moved slowly in a zigzag pattern towards the weld. A welded joint showing a flaw echo of 40% vertical height or more with the stipulated gain setting shall be treated as defective welded joint. Similar testing shall be carried out from ‘C’ and ‘U’ region as shown in Fig. 18. In these cases also the criteria for rejection shall remain the same.

 

(viii)
Para 9.7.2 -  Testing with 70o , 1.25MHz probe (Flange testing):
Gain setting of the USFD equipment during testing shall be such that a flaw peak height of 80% of full screen height is obtained from 3 mm dia hole at the flange through the AT weld (Fig. 17)

 

(ix)
Para 9.7.2.1 - The testing of the flange using 70o ,1.25MHz probe shall be conducted in the same manner as outlined for testing of new AT welds (Para 9.4.4.5).

 

(x)
Para 9.9 - Criteria for classification of defective joints in the flange location tested by 700  ,1.25 MHz probe shall be as per Annexure-V  for conventional testing and as per Annexure-VII for need based concept of USFD testing.

VIII
Annexure-II of the Manual.

(i) The heading shall be revised as under:

“REQUIREMENTS OF HAND OPERATED
ULTRASONIC SINGLE RAIL TESTER (PULSE ECHO TYPE) FOR TESTING OF RAILS IN TRACK FOR FLAWS ( AS PER REVISED RDSO’S SPECIFICATION M&C/NDT/103/2000 AND AMENDMENTS TO THE SAME)”.

 

(ii)
 Para 1  shall be reworded as under:  

 

General : The ultrasonic rail tester shall be portable and based on a scan pulse-echo technique for detecting flaws in rails complete with ultrasonic flaw detector (battery operated) with single base line, trolley with probe assembly and watering device for use on single rail.  The equipment shall be robust and light in construction and simple in operation on the track.  The units shall be assessed as per IS-12666:1988.

 

(iii)
Para 4:   Spares:  For maintenance and spares follow para 4.4 of Chapter 4.


 

(iv)
New Para 9.1 shall be added as under:

 

(v)
New Para 9.1 :
  For proper maintenance after expiry of the guarantee period, Railway should make proper arrangements for half yearly repairs of electronic and mechanical parts either under AMC with the manufacture of the equipment or may develop suitable departmental facilities.


Each Zonal Railway should create centralized depots for carrying out mechanical repairs and checking characteristics of the equipment, at least once in a month.

 

IX) Annexure III of the Manual

 (i)
The heading shall be revised as under:

 

“REQUIREMENTS OF HAND OPERATED ULTRASONIC DOUBLE RAIL TESTER (PULSE ECHO TYPE) FOR TESTING OF RAILS IN TRACK FOR FLAWS  (AS PER REVISED RDSO’S SPECIFICATIONS M&C/NDT/103/2000 AND AMENDMENTS TO THE SAME)”.

 

(ii)
Para 
- General : The ultrasonic rail tester shall be portable and should be collapsible for easy dismantling as and when required and based on ‘A’ scan pulse-echo technique for detecting flaws in rails complete with ultrasonic flaw detector (battery operated) with single base line trolley with probe assembly and watering device for use on dual rails.  The equipment shall be robust and the frame of the trolley should be sturdy and light in construction and simple in operation on the track.  The unit shall be assessed as per IS:12666 1988.

 

(iii)
Para 2.3 - Probes : The rail tester shall have two pairs of probes (i)  Normal  i.e. 00 and (ii) 700 forward and backward.  These probes shall be made of lead zirconate – titanate or barium titanate piezoelectric crystal.  To  avoid track short circuiting between probe and rail table, a protective layer should be provided to individual probes.  The detailed probe characteristics will be assessed as per IS:12666:1988.
 

(iv)
New Para 4.1 shall be added as under:

 
New Para 4.1:
For maintenance and spares follow para 4.4 of Chapter 4.

 

(v)
New Para 8.1

For proper maintenance after expiry of the guarantee period railway should make proper arrangements for periodical repairs of electronic and mechanical parts either under AMC with the manufacturer of the equipment or should develop suitable departmental facilities.

 


    Each Zonal railway should create centralised depots for carrying out mechanical repairs and checking the characteristics of the equipment etc., at least, once in a month.

 

X
ANNEXURE V of the Manual (Para 6.3.2 & 9.9)


800 shall be replaced with 700, 1.25MHz angle probe in the table as well as in footnote no.2.

 

XI
Annexure VI of the Manual

 (i)
Para 2(i) - After the initial testing of rails (in steel plant/FBW plant/at site) , the first retesting need not normally be done until the rail has undergone 15% of its stipulated service life in GMT. 

 

Whenever rails are not tested in rail manufacturing plant, the test free period shall not be applicable and the rail testing shall be done at the periodicity given  below right from the day of its laying in field.
 Existing Annexure VII shall be reworded as under:


Annexure VII

 

Pertaining to Annexure – VII  (para 7.3, 7.5.1, 7.5.2, 9.8 & 9.9) of USFD Manual

 

CLASSIFICATION OF RAIL/WELD DEFECTS FOR 

NEED BASED CONCEPT OF USFD

1. For  Rail Defects

	Probe used
	Nature of defect
	Oscillogram pattern
	Classification

	Normal probe 4MHz (sensitivity set with 5mm dia standard hole at rail web foot junction)
 
	Within fishplated area - 
(i) (i)                  Any defect connected with the rail end in any location(head,web, foot junctions)of the rail end covering both the bolt hole length or covering first bolt hole 

(ii) (ii)                Any defect connecting both bolt holes 

(iii) (iii)               Any defect originating from bolt holes and extended upto head web junctions or web/foot junctions 

 
	 No back echo
         And

Flaw echo with or without multiples

 

 

 

 
	IMR
 

 

 

 

 

 

 

 

	 
Normal probe 4MHz (sensitivity set with 5mm dia standard hole at rail web foot junction)
	 
Outside fish plated area -

A) Any horizontal defect progressing at an angle in vertical plane in the rail head at the following locations:

1. In tunnel

2. On major bridges & bridge approaches(100m)

3. In holes in the vicinity of weld

B) Any horizontal

Defect progressing transversely in the rail head at any other location
	 
 

   No back echo and  Shifting flaw  echo with normal probes

 

 

 

 

 

  No back echo and  Shifting flaw echo with normal probes

 
	 
 

IMR

 

 

 

 

 

 

 

 

OBS

 

	70o probe 2MHz (sensitivity set with 12mm dia. Standard hole at rail head 25mm from rail top)
	1. Any transverse defect in the rail head at one location within 1m of fishplated joint or at more than one location less than 4m apart in length beyond fishplated joint 
 

 

 

2. Any transverse defect in the rail head at the following locations –

i) In tunnel

ii)On major bridges & bridge approaches (100m)

iii)In holes in the vicinity of weld

 

3. Any transverse defect in the rail  head at any other location.

 

 
	Flaw echo of 50% horizontal scale movement and 60% of full scale height or more
 

 

 

Flaw echo of 30% horizontal scale movement and 20% of full scale height or more

 

 

 

Flaw echo of 30% horizontal scale movement and 20% of full scale height or more
	IMR
 

 

 

 

 

 

 

 

IMR

 

 

 

 

 

 

 

 

OBS

 


 
2. Weld defects(AT+FBW)

 

	Probe used
	Nature of defect
	Oscillogram pattern
	Classification

	 
Normal probe 4MHz (sensitivity set with 5mm dia standard hole at rail web foot junction)
	 
A) Any horizontal defect progressing at an angle in vertical plane in the rail head at the following locations:

1. In tunnel

2.On major bridges & bridge approaches(100m)

 

B) Any horizontal

Defect progressing transversely in the rail head at any other location
	 
  No back echo and  Shifting flaw  echo with normal probes

 

 

 

 

  No back echo and  Shifting flaw echo with normal probes

 
	 
IMRW

 

 

 

 

 

 

 

OBSW

 

	70o probe 2MHz (sensitivity set with 12mm dia. Standard hole at rail head 25mm from rail top)
	1. Any transverse defect in the rail head 
 

 

 

 

 

 

2. Any transverse defect in the rail head at the following locations –

i) In tunnel

ii)On major bridges & bridge approaches (100m)

3. Any transverse defect in the rail  head at any other location.

 

 
	Flaw echo of 50% horizontal scale movement and 60% of full scale height or more
 

 

 

Flaw echo of 30% horizontal scale movement and 20% of full scale height or more

 

Flaw echo of 30% horizontal scale movement and 20% of full scale height or more
	IMRW
 

 

 

 

 

 

 

 

IMRW

 

 

 

 

 

 

OBSW

 

 

 

 

 

	70o probe 1.25MHz(flan-ge testing for AT welds.
	Any defect in the weld.
	A moving flaw signal of 50% or more height    
Observed  in any one of   the six zones.


OR

 A moving flaw signal of 40% or more  height observed in any of the two zones.

 
	DFW


XII
Chapter 10
 

(i)          Para 10.7.2 
Frequency of testing with 700  hand probing for web and flange:  Normally there is no need for hand testing after first testing of welds.  Additional hand probing be carried out as per para 7.8.2.

 

XIII
Existing Chapter 14 shall be reworded as under:

Chapter 14

REPORTING AND ANALYSIS OF RAIL/WELD FAILURES

 

14.1
After each fracture FAILURE REPORT shall be prepared as per proforma given in Annexure –VIII  and Annexure- IX  by PWIs and Divisions respectively. 

 

14.1.1  All the fractured rail/weld pieces except those attributable to known extraneous causes such as fractures resulting from accidents, series of fractures resulting from passage of flat wheels, of 150mm length on each side of fractured face shall be sent to Chemist and Metallurgist for detailed investigation.  The Chemist & Metallurgist should submit consolidated investigation report to Headquarters of the Railways and RDSO for making out a management information report based on investigation carried out on the above rail failures.  The annual briefs made out by RDSO on the analysis of rail fracture must cover these details.

 
  


 In addition to the above, the rail pieces shall also be sent to Chemist and                Metallurgist for detail metallurgical investigation in the following cases:

 

i) The rail failure is within 10 years of primary renewal

ii) The rails have been removed from the track as a result of visual or ultrasonic detection


iii) 
The failures falling in the categories listed below:

	(a)
	100/200
	Transverse breakage with apparent origin (sudden breakage)

	(b)
	1212/2212
	Head,  surface, shallow surface defect (line)

	(c)
	1321/2321
	Web horizontal crack at top fillet radius

	(d)
	1322/2322
	Web horizontal crack at bottom fillet radius

	(e)
	1323/2323
	Web horizontal crack not at  fillet  radius

	(f)
	238
	Web diagonal cracks not at a hole

	(g)
	253
	Foot, vertical longitudinal crack in foot half-moon break

	(h)
	1511/2511
	Foot transverse break at rail seat

	(i)
	1512/2512
	Foot transverse break not at rail seat

	(j)
	111/211
	Internal flaw in head , transverse breakage

	(k)
	112/212
	Internal flaw in head , horizontal crack

	(l)
	113/213
	Internal flaw in head , vertical longitudinal split

	(m)
	133/233
	Web, vertical longitudinal splitting

	(n)
	139/239
	Web, lap

	(o)
	153/253
	Foot, vertical longitudinal split


The Chemist & Metallurgist should submit consolidated  investigation report to Headquarters and Director/M&C/RDSO for making out a management information report based on investigation carried out on the above rail failures.  The annual briefs made out by RDSO on the analysis of rail fracture must cover these details.
 

14.2 All the failure reports and defects detected are required to be compiled  in  the  form of Annexures -XI  & XIII at divisional level and in the form of Annexure-XII and XIV at headquarter level. The data including causes, nature and frequency of defects should be analysed to take managerial decisions for required preventive/ corrective action.

  

XIV)
“ In figure 18 the mention of 800  angle probe” shall be replaced by “700    , 1.25MHz angle probe”.

 

XV)
In figure 35 the mention of  800 at item 5 be changed with “700    , 1.25MHz angle probe.

ANNEXURE-VIII

(To be prepared and submitted by PWIs)

 

PROFORMA FOR  REPORTING RAIL/ WELD  

 REPLACEMENT 

OR 

REMOVAL ON DETECTION BY USFD 

 

1.
PWI




(STATION CODE)

 

2.
BLOCK SECTION

(Station code - Station code)

 

3.
LINE

a) UP/DN/Single

Upline-1, Down Line-2, Single Line-3

b) BG/MG /NG/Others
BG-1, MG-2, NG-3 & others-4

c) Rail No./ Weld No. 
One digits  ( within TP )

d) Right hand/ Left hand
RH-1, LH-2 

4.
GMT
(TOTAL)

:0-50,51-100,101-200,201-300, 301-400, 401-500,501-600,601-700,  






above 700

(for released rails 

   1         2           3             4            5             6             7               8     

   9  

add previous traffic carried)

 

5.
KM & TP


( 8 digits - 4 for Km / 2 for TP-2 for TP )

 

6.        STRAIGHT/CURVE 
Straight-0 Curve-(indicate degree of curvature in one digit)

 

7. INNER/ OUTER RAIL
Inner – 1, Outer - 2 

IN CASE OF CURVE


 

8.
(a) TYPE OF FAILURE 
FRACTURE-1, REMOVAL AFTER DETECTION-2


(b) Date of fracture/removal

6 digits  ( dd/ mm/ yy )

(c)  Gap at the time of fracture
2 digits  (mm)

 

9.
RAIL/WELD


RAIL-1, AT WELD-2 (Fracture within 100mm of weld to be considered as weld failure)FB Weld-3, Gas Pressure-4

 

10.
SECTION OF RAIL

60kg-1, 52kg-2, 90R-3, 75R-4, 60R-5, 50R-6 

 

11. 
TYPE OF RAIL

72 UTS-1, 90 UTS-2, Head Hardened-3

 

12.  ROLLING MARK OF RAIL 

13. HOT STAMPING 

NUMBER/ CAST NUMBER


 

14.  MONTH & YEAR OF 
Two digits for month & two digits for year : suffix P

ORIGINAL/ SECONDARY
Two digits for month & two digits for year : suffix S

LAYING


 

15. TOTAL NUMBER OF 

YEARS IN SERVICE

Two digits

 

16.  MONTH AND YEAR 
Two digits for month & two digits for year

OF WELDING

 

17.
(a)  TYPE OF SLEEPER
PRC-1, ST-2, CST-3,WOODEN-4, OTHERS-5


(b)  TYPE OF FITTINGS
Elastic Fastening-1, Conventional-2



(c) SLEEPER DENSITY
1660-1, 1540-2, less than 1540-3

     (numbers per Km)


18
BALLAST CUSHION
Three digits

      ( in mm)


 

19.
IN CASE OF AT WELD 
TPP-1, ITC-2, HTI-3, SEGI-4, OBERAI THERMIT-5






Raybon Thermit – 6, Morwel – 7, Deptt.- 8

 

20.
TYPE OF AT WELDING
Conventional–1, SKV-2, 75mm GAP-3,Combination Joint-4

 

21.
LAST USFD


Good-1, IMR-2, IMRW-3, OBS-4, OBSW-5, DFW-6

CLASSIFICATION

 

22.       FLAW DETECTED/

UNDETECTED

 

a) IN CASE OF RAIL :
Rail with detected flaw – 1, Flaw undetected by USFD 

      FRACTURE 

– 2

b) IN CASE OF WELD :
Weld  with detected flaw – 3, Flaw undetected by 

FRACTURE 

USFD – 4

 

23.
CAUSE OF FRACTURE

 

a) In Case of Rail 

 Inherent  manufacturing defect –1, Corrosion –2,   

      fracture                               Bad maintenance-3, Fault of the rolling stock-4,    






Sudden-5, Due to wheel burn/ scabbs-6, other 






causes-7

b)  In Case of Weld 
Poor quality of welds-1, Corrosion-2, Bad  

     fracture 
maintenance-3, Fault of the rolling stock-4, 

Sudden–5, Any other cause –6

 

24.
FRACTURE 


Four digits 

CODIFICATION 



 

 

25.
ORIGIN OF DEFECT AS 
Head-1, Web-2, Foot-3, No origin-4

DETECTED BY USFD

 

26.
AVOIDABLE/

Avoidable-1, Unavoidable -2

UNAVOIDABLE





 

27.
TYPE OF USFD FOR  
Need based – 1, Conventional-2

RAIL AND WELD





 

28.
MONTH & YEAR OF

LAST USFD


(a)  FOR RAIL (including  weld) 
Two digits each for month  and year

(00 +700  Probe)


(b)  Flange testing of weld 

Two digits each for month and  year

(800 Probe)




 

29.  
 FOR WELDS IF NOT TESTED,
YES-1, NO-2

            WHETHER  SUPPORTED BY


WOODEN BLOCK & FISH 


PLATED  BY JOGGLED FISH 


PLATE WITH FOUR TIGHT 


CLAMPS

 

30.
IN CASE OF WELD FRACTURE 
YES-1, NO-2


WHETHER BOLT HOLES 

AVAILABLE



 

31.
IN CASE OF CWR/LWR

 


a) Date of last distressing

Two digits each for date, month & year


b) distressing temperature

Two digits

 

32.
IN CASE OF SWR/FP

 


a) Date of last gap survey

Two digits each for date, month & year


b) Date of rectification

Two digits each for date, month & year

 

33.
IN CASE OF CRACK 


ORIGINATING FROM


BOLT HOLE


a) Date of oiling/greasing

Two digits each for date, month & year


b) Were the bolts tight


Yes-Y, No-N


c) Were the boot holes chamfered
Yes-Y, No-N

d) In case of elongation, size of 
( Two digits in mm)

    bolt hole


e) Sleeper spacing


Normal-1, Joint sleeper spacing-2

 

34.
IN CASE OF FAILURE OF AT 
Yes-Y, No-N


WELDS WITHIN 2 YEARS



 

35.
IN CASE OF FAILURE OF FBW


 


a) Name of welding plant

Station code


b) Panel No.



(Three digits)


c) Joint No.



(Two digits)

 

36.
LOCATION OF FRACTURE
Fish plated Zone(Bolt hole area)- 1, Mid rail-2 SEJ-(for rail fracture)

3,Glued Joint-4, Points & Crossings-5

 

 ANNEXURE-IX

 

DETAILS REQUIRED FOR RAIL/WELD FAILURE ANALYSIS 

(Only for guidance for generating data at Division’s level )

 

 

1. RAILWAY ZONE 



:
(CR-1, ER-2, NE-3, NR-4, NF-5, SR-6, SC-7, SE-8, WR-9)

 

2. DIVISION 




:
As per code 

 

3. PWI





:
(Station code)

 

4. SECTION (NAME OF LINE OR BRANCH)
:
(Station code)

 

5. BLOCK SECTION 



:
(Station code-Station code)

 

6. DATE OF FRACTURE/REMOVAL

:
Two digits each  for date, month and  year 

 

7.     TIME OF DETECTION 


:
4 Digits/ 2 digits (mm)

 

8.     ROUTE CLASSIFICATION


:
(A, B, C, D, DS, ES, E, Q, R, S) 

 

9.     LENGTH OF BLOCK SECTION (in KM)

:
(Two digits)

 

10.  MAX. PERMISSIBLE SPEED


:
(Three digits)

 

11.   MAX. PERMISSIBLE AXLE LOAD

:
20.32T-1, 22.1T-2, 22.86T-3, above  22.86T-4, MG-5

 

12   GMT(ANNUAL)



:   0-5, 5-10, 10-15, 15-20, 20-25, 25-30, 30-35, 35-40,  more than  40

                                                                                    1      2         3         4          5          6         7         8             9

 

13. CWR/LWR/SWR/FISH PLATED 


:
CWR-1, LWR-2,SWR-3,FISH PLATED-4

 

14.  LINE




:


(a) Up/down/single



:
Upline-1, Down line-2, single line-3

(b) BG/MG/NG/Others



:
BG-1, MG-2, NG-3, Others-4


 

15. RAIL NUMBER/ WELD NUMBER  IN TP

:
(two digits)

 

16. RAIL – RIGHT HAND OR LEFT HAND

:
RH-1, LH-2

 

17. GMT(TOTAL)

0-50,51-100,101-200,201-300, 301-400, 401-500,501-600,601-700,  above 700

(for released rails, add previous traffic carried) 1         2            3             4            5             6             7              8     9  

 

18. KM & TP




:
(8 digits-4 for Km/2 for TP-2 for TP)

 

19. STRAIGHT/CURVE

:
Straight-0 Curve-(indicate degree of curvature in one 




digit)

 

20.  INNER/OUTER RAIL IN CASE OF CURVE
:
Inner-I, Outer-2

 

21  a)  TYPE OF FAILURE 


:
FRACTURE-1, REMOVAL AFTER DETECTION-2

       b) Date of Fracture/Removal


:
6 digits(dd/mm/yy)

       c) Gap at the time of fracture 


:
2 digits (mm)

 

22. RAIL/WELD


:
RAIL-1,  AT WELD-2( Fracture within 100mm of weld to 





be considered as weld failure) FB Weld-3, Gas 





Pressure Weld-4

 

23 . SECTION OF RAIL 



:
60kg-1, 52kg-2, 90R-3, 75R-4, 60R-5, 50R-6 

 

24.  TYPE OF RAIL



:
72 UTS-1, 90 UTS-2, Head Hardened-3

 

25. ROLLING MARK OF RAIL 


:

 

26. HOT STAMPING NUMBER/CAST NUMBER
:


 

27.  MONTH & YEAR OF ORIGINAL/SECONDARY  
:
Two digits for month and two digits for year: Suffix P

LAYING/WELDING




Two digits for month and two digits for year: Suffix S

 

28. TOTAL NUMBER OF YEARS IN SERVICE
:
Two digits 

 

29. SLEEPER TYPE 



:
PRC-1, ST-2, CST-3,WOODEN-4, OTHERS-5

 

30. FITTING TYPE 



:
Elastic fastening-1, conventional-2

 

31. SLEEPER DENSITY(numbers per Km)

:
1660-1, 1540-2, less than 1540-3

 

32. BALLAST CUSHION (in mm)


:
Three digits

 

33. TYPE OF AT WELDING


:
Conventional-1, SKV-2, 75mm gap-3, Combination Joint-4

 

34.  IN CASE OF WELD 



:
TPP-1, ITC-2, HTI-3, SEGI-4, OBERAI THERMIT-5








Raybon metals-6, Morwel-7, Deptt. –8

 

35.  LAST  USFD
CLASSIFICATION

:
Good-1, IMR-2, IMRW-3, OBS-4, OBSW-5,DFW-6

 

36.  FLAW DETECTED/UNDETECTED

 

       a)  IN CASE OF RAIL FRACTURE 

:
Rail with detected flaw – 1, Flaw undetected by USFD – 2

       b)  IN CASE OF WELD FRACTURE 
              :              Weld  with detected flaw – 3, Flaw undetected by USFD – 4

37. CAUSE OF  FRACTURE 


 

b) IN CASE OF RAIL FRACTURE                     :                Inherent  manufacturing defect –1, Corrosion –2, Bad   

maintenance-3, Fault of the rolling stock-4,  Sudden-5, Due   to wheel  burn/ scabbs-6,  other cause-7


c) IN CASE OF WELD FRACTURE

:             Poor quality  of welds-1, Corrosion-2, Bad  

                                                                                                     maintenance-3, Fault of the rolling stock-4,  Sudden-








5, any other cause-6
                                                                            

 

38. FRACTURE CODIFICATION 


:
Four digits 

 

39.Origin of defect as detected by USFD

:
Head-1, Web-2, Foot-3, No origin-4

 

40. AVOIDABLE/UNAVOIDABLE


:
Avoidable-1, Unavoidable -2

 

41. TYPE OF USFD FOR  RAIL AND WELD

:
Need based – 1, Conventional-2


 

42. MONTH & YEAR FOR LAST USFD

:


 

              (a) FOR RAIL (including  weld)  (00 +700  Probe)
:
Two digits each for month  and year

              (b) Flange testing of weld (800 Probe)

:
Two digits each for month and  year

 

43. FOR WELDS IF NOT TESTED, WHETHER 
:
YES-1, NO-2

      SUPPORTED BY  WOODEN BLOCK & 

      FISH PLATED BY JOGGLED FISH PLATE WITH

      FOUR TIGHT CLAMPS 

 

44.  IN CASE OF WELD FRACTURE 

:
YES-1, NO-2

       WHETHER BOLT HOLES AVAILABLE 

 

45   IN CASE OF CWR/LWR

a) Date of last destressing 


:
Two digits each for date, month and  year 

b) Destressing temperature 


:
Two digits 

 

46. IN CASE OF SWR/FP



:

      a) Date of last gap survey


:
Two digits each for date, month and  year 

      b) Date of rectification 



:
Two digits each for date, month and  year 

 

47.  WHETHER FAILURE OF AT WELDS 

:
YES-Y, NO-N

       WITHIN 2 YEARS 

 

 

48. IN CASE OF CRACK ORIGINATING FROM 
:

      BOLT HOLE 

 

      a) Date of oiling/greasing 


:
Two digits each for date, month and  year 

      b) Were the bolts tight 



:
Yes-Y, No-N

      c) Were the bolt holes chamfered 

:
Yes-Y, No-N

      d) In case of elongation, size of bolt hole

:
(two digits in mm)

      e) Sleeper spacing 



:
Normal-1, joint sleeper spacing-2

 
49.  IN CASE OF FAILURE OF FBW

 

(a)
Name of welding plant 


:
Station code 

(b)
Panel No.



:
(three digits)

(c)
Joint No.




:
(Two digits)

 

50. LOCATION OF FRACTURE (For Rail Fracture)     :
Fish plated zone (Bolt hole area)-1,  Mid rail-2,  SEJ-








3, Glued Joint-4, Points & Crossings-5

 

ANNEXURE-XI

	MANAGEMENT INFORMATION CHART FOR RAIL WITHDRAWAL ON DETECTION OF FLAW OR DUE TO FRACTURE 
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	S.No
	Route 
	Block Section 
	Length of Section 
	Section of rail  
	GMT
	Flaw detected in rails
	Removal of rails due to fracture
	Balance rails in track having flaw
	Remarks 

	
	
	
	
	
	
	IMR 
	OBS 
	IMR
	OBS
	Flaw undetected by USFD 
	Sudden fracture 
	Any other cause 
	Avoidable 
	Unavoidable 
	IMR 
	OBS 
	

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Total in Block Section :
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Total in section of PWI:
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Total in a route:
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Grand total for the Division:
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


ANNEXURE-XII
	MANAGEMENT INFORMATION CHART FOR RAIL WITHDRAWAL ON DETECTION OF FLAW OR DUE TO FRACTURE 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	CTE/HQ.
	 
	 
	 
	 
	 
	YEAR :
	 
	 
	UP/DN/SINGLE LINE
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	S.No
	Route 
	Route Length
	Division 
	Flaw detected in rails
	Removal of rails due to fracture
	Balance rails in track having flaw
	Remarks 

	
	
	
	
	IMR 
	OBS 
	IMR 
	OBS 
	Flaw undetected by USFD 
	Sudden fracture 
	Any other cause 
	Avoidable 
	Unavoidable 
	IMR
	OBS
	

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Grand total in Railway:
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Note : Figures in bracket represent the sl.nos of "Proforma for rail/weld failure or removal on detection by USFD.
	 


ANNEXURE-XIII
 

	MANAGEMENT INFORMATION CHART FOR WELD WITHDRAWAL ON DETECTION OF FLAW OR DUE TO FRACTURE 
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	UP/DN/SINGLE LINE
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	S.No
	Route
	Block Section
	Length of Section
	GMT
	Flaw detected in welds in track
	Welds removed after detection
	Removal of welds due to fracture
	Balance welds in track having flaw
	Remarks 

	
	
	
	
	
	IMRW
	OBSW
	DFW
	IMRW
	Welds having flaw
	Flaw undected by USFD 
	Sudden fracture 
	Any other cause 
	Avoidable 
	Unavoidable
	IMRW
	OBSW
	DFW
	

	
	
	
	
	
	
	
	
	
	IMRW 
	OBSW 
	DFW
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	13
	14
	15
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	21

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Total in Block Section :
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Total in section of PWI:
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Total in a route:
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Grand total for the Division:
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


ANNEXURE-XIV
	MANAGEMENT INFORMATION CHART FOR WELD WITHDRAWAL ON DETECTION OF FLAW OR DUE TO FRACTURE 
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	S.No
	Route
	Route Length
	Division 
	Flaw detected in welds in track
	Welds removed after detection of flaw
	Removal of welds due to fracture
	Balance welds in track having flaw
	Remarks 
	 

	
	
	
	
	IMRW 
	OBSW 
	DFW 
	IMRW 
	Welds having flaw
	Flaw undected by USFD 
	Sudden fracture
	Any other cause 
	Avoidable 
	Unavoidable 
	IMRW
	OBSW
	DFW
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	Grand total in Railway:
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


 
ANNEXURE-XV







                 (Para  4.3.1)

 

INSPECTION OF RAIL TESTER AND WORK OF PWI (USFD)

 

Name of PWI 9USFD), Grade & HQ.

 

Trained by RDSO during.

 

Last course attended at RDSO…

 

MACHINE INSPECTED BY SHRI 

DATE OF INSPECTION

 

1.                  MACHINE

 

i) Make and Sr. No. of the machine

a)
SRT ECIL/VIBRONTICS/EEC/Paras

…

b) DRT EEC/PARAS.

ii) Month  & Year of procurement of machine

iii) Function of control knobs 

On/Off, Gain, H. Shift, Depth,

Energy & Rejected etc.)

 

iv) Brightness of the machine.

(Base line and flaw peaks)

 

v) Working of the junction box.

(All terminals)

 

vi) Condition of the probe cables

(Connected cables and BNC’s).

 

vii) Condition of probes-00,

70oF & B, 370 (F & B) and 800
(with respect to wear & sensitivity) 

 

viii) Alignment of probes & lifting system.

(With respect of centre line.)

 

ix) Condition of shoes of probes (Un-even wear).

Provision of  0.2mm gap.

x) Watering arrangements.

(proper and adequate supply

to different probes).

 

xi) Checking spares with machine

(Wheels-2, Normal probe – 1

700 F & B-1, 800-1, 37 (F & B), 45o-2 &

700 (S. C), probe shoe, probe holder, battery.

xii) Working condition of Batteries. (Voltage

 and Specific Gravity) & charging system 

 

xiii) Year of procurement of Battery.

 

           xiv)        Condition of Trolley Wheels.

 

xiv) Tools with machine.

 

xv) General up-keep of machine 

And trolley.

 

1. CALIBRATION & SENSITIVITY SETTING OF MACHINE:

 

i) Availability of IIW Block, multimeter, STD rail piece
 with artificial flaws and Steel block.

ii) Checking of operating characteristics by 

IIW Block last done. 

 

iii) Sensitivity setting of machine

last done and gain level employed.

 

iv) Checking of calibration and sensitivity

             Setting of machine.

 

3
QUALITY OF TESTING:Sec. -------To------RD---------Kms/From--------To----

 

i) Check of last days/week/month work

(Comparison with last round testing)

by PWI (USFD).

 

ii) Checking of IMR/DFW of Rails/Welds.

 


4.
TESTING KNOWLEDGE OF PWIs:

 

i) Criteria for marking defects and calibration

            And sensitivity setting of machine.

 

ii) Criteria for periodicity of USFD testing.

 (As per criteria laid down by Railway Board.)

 

iii) Policy and latest instructions of USFD.

  

Signature of Inspecting Officer


 

USFD MANUAL C/SLIP NO.11 OF 2002

I
Chapter 8 of Manual for Ultrasonic Testing of Rails and Welds (1998) may be replaced by the revised chapter given below:

 

CHAPTER – 8

 

    LIMITATIONS OF ULTRASONIC FLAW DETECTION OF RAILS 

 

PREAMBLE

 

Every scientific method/technique/equipment functions on certain principles and its applicability depends upon fulfillment of preconditions necessary to be satisfied. It accordingly implies that USFD examination is based on certain guiding principles and its flaw detection success depends upon thorough understanding of the governing factors.

 

Thus, the limitations being mentioned are not per-se the deficiency of the USFD technique rather in the existing arrangement under field conditions the equipment utilized incorporates facility only for specified defects. This aspect may be kept in view and the technique is to be pursued accordingly.

 

Limitations in respect of rail examination considering the various arrangements presently available have been elaborated below.  It may also be mentioned here that limitations with regard to AT welding i.e. defects in web foot junction half moon cracks, vertical defects in web portion etc. are no longer limitations of the USFD equipments since in the newly developed equipment special probes have been provided for detection of these defects. 

 

8.1 (i)
To detect the defect efficiently, ultrasonic beam is to be directed towards the flaw perpendicularly, otherwise, the reflected beam may not be received by the receiver crystal, resulting in absence/reduction in amplitude of flaw signal in the CRT. Cracks normally have facets and hence even under misorientation provide reflecting surfaces leading to flaw indication.

 

(ii) For detection of defects in rails, probes having incidence angle 0o, 70 o (F), 70 o (B), 37 o (F), and 37 o (B) have been provided in the USFD trolley. The angles have been chosen in a manner so as to detect defects which are generally observed during service and have been the cause of rail fractures. 

 

The section of rail which is scanned by each type of probe has been indicated in Fig. 2(A), 2(B), 2(C) and 2(D).

 

For detection of defects originating from Gauge Face Corner, a dedicated test set-up has been developed. This set-up incorporates three 70 o probes covering approx. the full width of the rail head and a set of two 45 o probes. The area scanned by this arrangement is shown in Fig.2(E).A defect located at 5mm from the corner is detectable using this equipment

All commonly observed defects in rails are detectable by the above arrangement.  In the event of gross mis-orientation of defect at times it may not be amenable for detection, however such situations are rare.

 

 

(iii)
Severe pipe in the rail may give indication of flaw echo by 0 o probe, But in case of hairline or fine central shrinkage (pipe), negligible drop occurring in bottom signal may remain unnoticed by the USFD operator. (Ref Fig-23).

 

 

(iv)
For detection of bolt hole cracks, 37 o probe have been provided.  This is because the cracks emanating from bolt holes are generally oblique and propagate in the zig-zag manner.  However, bolt hole cracks are also detectable by using 0 o probe since they obstruct the path of sound waves and lead to drop/loss of back wall echo .  

 

37 o  probes have been provided both in forward and backward direction.  Forward probes detect defects in second and fourth quadrant where as back ward probes detect cracks in 1st and 3rd quadrant.   At fish plated joint, as shown in figure 16, if the cracks are not favorably oriented detection may not be possible.  Similarly, if the cracks are propagating vertically downwards or upwards, detection is not possible.  In case of double rail testers which do not have 37 o probes, detection is possible by 0 o probe.   Under such situations if the cracks are so located that they are unable to be  scanned by 0 o probes, initially due to smaller size, such  cracks may not be detected.

 

(v) 
If sensitivity of the machine is poor or battery gets discharged the operator may miss the flaw signal.  Hence, it is essential to ensure full charging of the battery.

 

(vi)
The ultrasonic probes used in the rail testers have a frequency of 4MHz (longitudinal wave) and 2MHz (transverse waves).  Therefore, cracks lesser than 0.8mm size cannot be detected by the present arrangement.

 

The sizes & frequency of the probes employed in the single rail tester/double rail tester are as under.

 

	S.No.
	Probe type 
	Size
	Frequency

	1
	0 o (Double crystal)
	18-20m
	4MHz

	2
	70o (Single crystal)
	25mm
	2MHz

	3
	37 o (Single Crystal)
	25mm
	2MHz


 

(vii)
Rails having rust, pitting, hogging, battering of rail end, misalignment of joints, scabs, wheel burns and other surface imperfections restrict proper acoustic coupling between probe and rail table and may not permit detection of flaws.

 

When ever such defects are encountered, loss of back wall echo or an alarm signal is obtained.  This indicates that defects if any below these patches may remain undetected.  Under such circumstances hand probing may be done.

 

8.2
Testing of SEJs, CMS crossings, points and crossings

 

Testing of these components is accomplished in the same way as rails.   However due to its specific shape near the nose, it is difficult to move the trolley for testing and achieve acoustic coupling.  Therefore except the stock rail, the balance portion is not amenable for detection by USFD trolley.  Under such circumstances, hand probing is required to be carried out according to the procedure laid down in the manual for points and crossings or in the USFD manual (chapter 11 & 12).  

Since the testing of SEJs, Points and crossings specially in the nose portion poses practical problems during USFD examination of the track, it is essential to carry out thorough testing of these items before they are put in to service and also before they are taken up for reclamation.

 
8.3
Testing on sharp curves gradients, slack gauge etc.

 

The USFD trolley has been designed to operate under normal conditions of gauge.  In the event of dimensional variations in the gauge and also at sharp curves it is possible that the probes are not properly contacting the rail surface.  This is indicated by loss of backwall echo or also by alarm provided in DRTs for backwall drop.  Wherever it is not possible to ensure proper acoustic coupling due to these reasons,  testing by hand probing or by single rail tester may be resorted to.  Acoustic coupling needs to be ensured under all circumstances to detect the flaws. 
 

 

II
The existing figure no.2 given  in  the  list  of  figures  may  be  replaced  by figure 2(A), 2(B), 2(C), 2(D) & 2(E).  Descriptions of these figures is given below:
 

(i)
Figure 2(A)
Area covered during USFD examination by normal (0 o) probe.

(ii)
Figure 2(B)
Area covered during USFD examination by 

70 o probe.

(iii)
Figure 2(C) Area covered during USFD examination by 37 o probe.

(iv) Figure 2(D) Area covered during USFD examination by 70 o, 1.25 MHz probe in flange testing of AT welds.


(v)
Figure 2 (E) Area covered during USFD examination by gauge face corner detection equipment
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ANNEXURE-I

 

 

USFD MANUAL C/SLIP NO.12 OF 2002

  

1. The new para 9.10 may be added in CHAPTER  9  on “Ultrasonic Testing of Alumino Thermit Welded Joints” as under:

 
9.10
Procedure for detection of half moon cracks in  AT welds.

 

9.10.1
Preamble-
Half moon cracks are found to be present in the rail foot 

Center of AT welds and are oriented transversely. In AT welds these defects are associated with fins formed during AT welding .For avoiding  such defects and consequent failure in service, the following procedure shall be followed:

9.10.2
Procedure :
All AT welds in service are required to be examined visually and through ultrasonic examination for detection of cracks emanating from rail foot.  Visual examination can be carried out by PWI/USFD or sectional PWI and USFD examination shall be carried out by PWI/USFD.  The procedure for visual and USFD examination shall be as under.

 

9.10.3
Visual examination:
All the welded joints shall be cleaned and examined carefully to detect any visible defects like cracks, blow holes, shrinkage, mismatch, surface finish (smooth surface required) etc. Any joint which shows visible defect shall be declared defective.

The bottom of the joint shall be checked by feeling with fingers as well as inspected with the help of a mirror for presence of fins at the parting line of the mould.  If fin is observed in any joint, the joint shall be declared defective”.

 

9.10.4 Ultrasonic examination

 

9.10.4.1:       Scope- This procedure covers the requirements of ultrasonic 

examination of Alumino-thermic joints for detection of half moon cracks emanating transversely from the centre of the rail foot.

9.10.4.2:       Apparatus reuired:

9.10.4.2.1:    Equipment – Any RDSO approved equipment meeting the requirements of RDSO specification.

 

9.10.4.2.2  Probes : The following probes shall be used for Ultrasonic    

examination of AT welded joints.

(i) Normal, (0o) , 2 MHz 18mm PZT double crystal probe for calibration.

(ii) 45o /2MHZ, 20mmX20mm PZT crystal forward and backward probe housed in one assembly or single 45o/2 MHz,20mmx20mm PZT crystal probe.

(iii)      70o/2 MHz, 8mmx8mm, PZT crystal probe – 1  Nos.

 

9.10.4.2.3  Cables: Coaxial cable for each probe shall be used.  The length 

shall be approximately 2 metre.

 

9.10.4.2.4   Couplant: Soft grease/oil/water shall be used as couplant

 

9.10.4.3:  General condition of test:
      The welded zone of the joint shall be 

dressed on all sides properly to facilitate placement of probe and to avoid incidence of spurious signals on the CRT.  The head surface shall be dressed to obtain reasonably flat and smooth surface.  The outer faces of the flange shall also be clean and smooth.

9.10.4.4:  Standard Test piece:
Standard A.T.welded rail piece of 1.5 metre length with AT joint in the middle having simulated flaw as shown in fig.1
9.10.4.5:  450 Forward and Backward probe 

9.10.4.5.1  : Range calibration :  The equipment shall be set for a depth range of 

500mm for longitudinal wave using 0o probe.

 

9.10.4.5.2 :Sensitivity setting:      Place 450 /2MHz (F&B) probe or 450/2MHz 

probe on the rail head  surface at a distance equal to height of rail from the centre of the AT weld.  Move the probe 40mm either side of this position to pick up half moon crack at lower fusion zone of the flange.  This exercise shall be carried out twice, once from each side of the weld and signal from simulated flaw as shown in fig. Should appear at a distance approx. 400mm for 52 kg rail.  This distance will vary with respect to rail section height.  The signal so obtained shall be adjusted to 60% of full screen height by manipulating the gain control knob

 

 9.10.5
Test Procedure:
The probe 450/2MHz (F&B) probe or 450/2MHz single probe shall be placed on the rail head of A.T.weld under test with same sensitivity as per para 9.10.4.5.2.  This testing technique will scan the bottom of the flange weld in the central zone. If 450/2MHz single probe is used the scanning shall also be done from other side of rail head of the weld with beam directing towards the web foot region of the weld. 450/(F&B)probe shall be moved on the rail head table crossing the weld region on the other side as shown in fig.2

 
9.10.5   70o/2MHz, size 8mm x 8mm probe:  This technique shall be used when

due to presence of hole in the web, the above procedure is not possible to adopt.

9.10.6.1 :   Range calibration:  The equipment shall be set for a depth range  of 300mm (longitudinal wave) by manipulating the depth control knob suitably.

9.10.6.2   ;       Sensitivity setting:  One 70o/2 MHz ,size 8mm x 8mm probe shall be connected to the unit by means of one coaxial cable.  The selector switch shall be in T+R (single crystal) mode.  Apply the couplant and place the probe at a distance of 100mm from edge of the weld near to root of the flange with beam direction towards simulated flaw.  Move the probe slightly in zig-zag manner to get reflection from simulated flaw.  Set the height of signal to 60% of full screen height.  The gain level will be utilized during testing.

9.10.6.3  :  Test procedure: 
70o probe shall be placed on the root of the flange at a suitable distance (100mm approx) with beam directing toward web-foot junction and scanning shall be carried out as per para  9.10.6.2.  This exercise shall be carried from all the four sides of rail flange and any moving signal on the screen shall be recorded.

 

This method is not capable of detecting all half moon defects due to its position of probing.

 

9.10.7
Defect Classification:   Any flaw signal of height 10% or more than of the 

full screen height shall be considered as defective AT weld in both the technique 

applied for 45o and 70o probes.

 

 

2.   The following criteria  for declaring rails as defective by ultrasonic

 testing by normal probe , may be added in the table of Annexure-VII for RAIL DEFECTS:

 

	 Probe used 
	Nature of defect
	Oscillogrm pattern
	Classification

	Normal probe

4 MHz

(sensitivity set with 5mm dia standard hole at rail web foot junction)
	Vertical longitudinal split (piping)
	In case of partial/complete loss of back echo, side probing shall be carried out with 0o probe, if any flaw echo with/ without multiples is observed (in any length)
	1MR
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Procedure to be followed by USFD operators for sensitivity setting of Ultrasonic Rail tester for testing of Rails

The following procedures shall be used for sensitivity setting of Ultrasonic Rail tester before starting the testing of rails.

On the Ultrasonic rail tester and keep the equipment for 10 minutes for thermal aclamisation of the component of the equipment before starting the sensitivity setting operation.

In the morning at 8.00 hrs.:

2. Normal Probe :  The equipment shall be set to defect 5 mm dia hole at the web-foot junction of the standard rail as prescribed in the manual for Ultrasonic testing of rails and welds August, 1998. The amplitude of the signal obtained from the 5mm dia hole shall be adjusted to 60% of full screen height by the adjustment of gain control knob (dB) and position of potentiometer knob in the Jn. Box of rail tester shall be set at 50% of the rotation or by gain control know only depending upon the type/make of ultrasonic rail tester. Note the gain required to set up the amplitude of the signal to 60% of full screen height.

3. Angle probe 70 degree (Forward & Backward): The equipment shall be set to detect 12 mm dia hole for need based & 5mm dia hole for conventional criteria in the head portion of the standard rail test piece. The amplitude of the flaw signal shall be set to 60% of full screen height by forward & backward probe. This adjustment shall be done by individual potentiometer knobs provided in the Jn. Box or by direct gain control knobs depending upon the type/make of the rail tester.

4. Angle probe 37 degree (Forward & Backward) : The equipment shall be set to detect 5mm length saw cut at the bolt hold location by both forward & backward probe. The amplitude of the flaw signal shall be set to 60% of full screen height by forward & backward probe. This adjustment shall be done by individual potentiometer knobs provided in the Jn. Box or by direct gain control knobs depending upon the type/make of the rail tester.

After setting the the sensitivity of the probes, the ultrasonic rail tester shall be retained  on the standard rail test piece in ON condition upto 12 hours noon from start.

At 12 hrs. noon:  The signal amplitude of individual probe set as per above procedure shall be checked. If a drop in the signal amplitude is observed then the drop shall be compensated by applying extra gain with use of gain control knob (dB). The height of signal amplitude is maintained to 60% of full screen height.

Actual testing:  During actual testing of the track, the gain set by the above procedure shall be maintained depending upon the time & atmospheric temperature during testing. Any variation in the signal amplitude shall be compensated by giving measured extra gain (dB) as per above procedure to the ultrasonic rail tester to carry out ultrasonic testing.

Periodicity of setting the sensitivity:  The above procedure for sensitivity calibration against temperature variation shall be carried out at least once in a month. The manipulation of ultrasonic equipment in respect of gain (dB) shall be employed accordingly.


 

USFD MANUAL C/SLIP NO.13 OF 2002
1. The heading of Chapter 12 may be read as under:

“ULTRASONIC TESTING TECHNIQUE OF WORN OUT POINT AND SPLICE RAILS PRIOR TO RECONDITIONING BY WELDING AND SWITCH EXPANSION JOINT”

2. The new para 12.8 may be added in CHAPTER 12  as under:

12.8:  PROCEDURE FOR ULTRASONIC TESTING OF SWITCH EXPANSION JOINT

12.8.1:  Preamble :  A number of SEJs have been found to fail in service due to fatigue cracks generated from the bottom of the rail and also from rail head endangering safety. It was therefore considered essential to develop a procedure for detection and classification of defects in SEJs. Details of the procedure are described below.

12.8.2:  Scope :  This procedure stipulates the ultrasonic testing technique of new SEJs as well as those in service and lays down the acceptable standard with regard to defects noticed. In view of the design of the SEJs, testing is to be accomplishsed by hand probing.

12.8.3:  Accessories:

12.8.3.1:  Probes :  The following probes shall be used for ultrasonic examination of SEJs –

(i) 0˚ Normal probe, 18mm dia/2MHz, Double crystal for time scale calibration.

(ii) 45˚/2MHz, 20 x 20mm PZT crystal, Single crystal for locating flaws in middle of web-flange area.

(iii) 70˚/2MHz, 20 x 20mm PZT crystal, Single crystal for locating flaws in nose of the SEJ.

(iv) A 50mm x 50mm x 50mm rectangular block of steel to grade 45C8 of IS 1875.

12.8.3.2 :
Couplant : Water/soft grease/thick oil shall be used as couplant.

12.8.3.3:  
Cables:  Co-axial cable for each probe shall be used. The length shall not exceed 2 meters.

12.8.3.4:  Standard test piece:  A 750mm long rail piece having nose of SEJ stock shall be used for preparation of standard test piece. One insulated flaw of 3mm x 5mm shall be made in the bottom of flange as shown in Fig.1 at location A. This simulated flaw shall be used for sensitivity setting of 45˚ angle probe. Another 5mm Dia through hole shall be made in the rail head at location B. 23 mm below the top of the rail surface and away from nose portion (as shown in Fig.28(a) for sensitivity setting of 70˚ angle probe.

12.8.4:  Range calibration:  The time scale shall be calibrated for 500mm longitudinal wave for setting depth range for 45˚ angle probe and 300 mm longitudinal wave for 70˚ angle probe with the help of 0˚ (normal) probe. Rectangular block of 50mm x 50mm x 50 mm steel to 45C8, IS-1875 shall be used.

12.8.5:  Sensitivity setting:

12.8.5.1:  The depth range shall be set for 500 mm longitudinal wave using normal probe. Thereafter 45˚/2MHz single crystal probe shall be placed on the rail head at a distance of 160mm approx. from the junction of flange as shown in Fig.28(b). The probe shall be placed so as to direct the beam towards the simulated flaw as shown in Fig.28(b).  The probe shall be moved towards the saw cut in zig-zag manner so as to get maximum reflection from saw cut. The height of this reflected signal shall be adjusted to 40% of full screen height with the use of gain control knob. This gain setting shall be utilized during examination of SEJ using 45˚ angle probe while maintaining the movement towards the nost of SEJ.

12.8.5.1.1: Classification of defect:  Any flaw peak of amplitude higher than 20% of full screen height shall be classified as IMR. Flaw peak between 0% to 20% of full screen height shall be classified as OBS.

12.8.5.2:  70˚ angle single crystal probe. The depth range shall be set to 300 mm longitudinal wave with the help of normal probe. Thereafter, 70˚/2MHz single crystal probe shall be placed on the rail head at a distance of approx. 70mm from 5mm dia hole so as to direct the beam towards the hole. The reflection from 5mm dia hold shall be adjusted to 60% of full screen height with use of gain control knob. This gain setting shall be utilized during testing of SEJ while testing with 70˚ angle probe with probe movement towards SEJ.

12.8.5.2.1:  Classification of defect:  Any flaw peak of amplitude higher than 20% of full screen height shall be classified as IMR. Flaw peak between 0% to 20% of full screen height shall be classified as OBS.

22.8.6:  Testing frequency:  Same as that for normal track as stipulated in the need based concept.

Note:  The probe positions indicated are for 52Kg rail section. For other rail sections, the distance may be suitably modified.

Following should be deleted from Clause 4.1.1(d) of USFD Manual – 1998- Copy enclosed as Annexure-XIV.

Para 9.10.7 of USFD Manual-1998 shall be revised as under:

“9.10.7:  Defect Classification:  Any flaw signal of height 10% or more than of the full screen height shall be considered as defective AT weld in both the technique applied for 45˚ and 70˚ probes and shall be classified as DFW.”
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Manual for Fusion Welding of Rails by the Alumino Thermic Process (1998)
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AT WELDING MANUAL C/S NO. 1 dtd 6.8.99

(Authority- RDSO letter No CT/AT WELDING/SUB-COMMITTEE DTD 6/10.8.99) 

5. Following may be added at the end of para 6.3 of the Manual-

“A thermit welding done in-situ shall be joggled fish plated with four clamps and supported on wooden blocks till tested as good by USFD.”

2.   Following may be added as new para 6.3.1 in the Manual –

     “6.3.1  -  Subsequent USFD testing of A T welds shall be done as per the     

     provisions given in Manual for Ultrasonic Testing of Rails and Welds (1998).”


AT WELDING MANUAL C/S NO. 2 dtd 10.9.99
(Authority- RDSO letter No CT/AT WELDING/SUB-COMMITTEE DTD 10.9.99) 

I     Following may be added as new para 11 in the Manual –

“Para 11 :  Check list for inspection of AT Welds:


A check list for ready reference of the officials inspecting AT Welds is given in Annexure 11.”

Annexure 11

CHECK LIST FOR INSPECTION OF A.T. WELD

SECTION………………......DIVISION……………………KM/TP…………………….

LINE:  UP/DN/SINGLE





DATE: ……………..

BLOCK TIME …………………

1. Equipment are complete as per Annexure-II of AT Welding Manual-1998  

· Yes/No

      If No, then deficiencies are ………………………………………………………….





       ………………………………………………………….





      …………………………………………………………..

2. Composition of

welding team: 

a) Welder having competency certificate         -Yes/No

b) Welding Supervisor having competency

     certificate



                    -Yes/No

c) Welding being done departmental  -    Departmental/ 

    or through contractual agency
           Contractual

d) Name of Welder  - ……………………………………..

3. Details of Rails being welded:


i)- Section & UTS ……….

ii)- Old or new ……….

iii)- Whether rail is free from corrosion or excess wear- Yes/No

iv) Whether rail has been USFD tested before welding= Yes/No

If Yes, result of USFD testing- OK/Not OK


v) If old then GMT carried out ……….

vi)- Condition of Rails Good/Satisfactory/Not-satisfactory
4. Condition of Rail ends:- 


(a)- Battering in mm ……….

(b)- Hogging in mm ……….

(c)- End cuts are truly vertical Yes/No

(d)- Ends are cleaned by K-oil & wire brush- Yes/No

(e)-Whether fish bolt holes have been eliminated or not- Yes/No
5. Portions details:- 


(a)- Manufacturer ……….

(b)- Date of manufacture ……….

(c)- Condition of polythene packing Sealed/Broken

(d)- Condition of portion Wet/Dry

(e)- Portion no. & UTS ………..
6. Gap in mm (25±1):- ……mm
7. Alignment of Rail with 1m straight edge: 


(a)- Lateral ± 0.5 mm ………..

(b)- Higher by



 i) For 72 UTS (3-4 mm) ………..


ii) For higher UTS (2-2.5 mm) 
8. Whether fastenings of 5 adjacent sleepers removed- Yes/No
9. Mould shoes are fixed correctly (should be perfectly vertical shall not be skew)











- Yes/No
10. Pressure in compressor tank (7± 0.7 kg/sq.cm): ………..
11. Preheating time (in minutes):- ………..
12. Tapping time in seconds (20±3):- ………..
13. Mould waiting time (4-6 minutes):- ………..
14. Trimming is done by - Weld trimmer/Manual
15. Wedge was removed after (20 minutes) ………Minutes
16. First train was passed after- ......…Minutes
17. First train was passed with speed restriction- ………Kmph
18. Grinding is done with the help of - Mech.Grinder/Manual
19. Tolerances of finished weld:-

(a) Vertical alignment with 1m st. edge (+1.0, -0.0mm) …... ……

(b) Lateral alignment with 1m st. edge (±0.5mm) …………

(c) Finishing of top surface at the end of 10 cm st. edge (+0.4, -0.0mm)...

(d) Finishing on sides of Rail head at the centre of 10 cm st. edge 


(±0.3mm)…
20. Weld is serially numbered as per manual - Yes/No


If yes, then give the no. ………….
21. Whether USFD testing of weld done or not - Yes / No

If Yes, result of USFD testjng- OK/Not OK
22. Whether painting of thermit weld done or not -Yes/No
23. Whether sample test joint made and sent for testing or not (one out of 100 









joints) - Yes/No
24. Weld register is maintained as per manual (annexure-V)- Yes/No









Signature,
Name of Inspecting authority………..
 

Designation: ………………
Date: ……………… 
AT WELDING MANUAL C/S NO. 3 DTD. 18/02-03/2002     

(Authority-RDSO letter No CT/AT/Welding/Sub-committee dated 18/02-03/2002)                                                                                                                                      

I. Existing Para 6.1 shall be replaced with the revised para given as under:

“6.1 :  All the welded joints shall be cleaned and examined carefully to detect any visible defect like cracks, blow holes, shrinkage, mismatch, surface finish (smooth surface finish required) etc. Any joint which shows visible defect shall be declared defective.


The bottom of the joint shall be checked by feeling with fingers as well as inspected with the help of a mirror for presence of ‘fins’ at the parting line of the mould. If fin is observed in any joint, the joint shall be declared defective.”

III. Para 5.1 of Annexure-8 of the manual shall be reworded as under:

“Till such time more exhaustive studies are carried out for strengthening the initial testing of AT Welds, any flaw signal obtained by normal probe in the held of 40% height or more shall be treated as defective AT Welded joint. Any flaw signal of 10% height or more obtained from the normal probe either from web or the foot location shall also be a cause of rejection of the AT Weld.”

IV. Following may be added as new S No. 15 at the end of Annexure-10 of the 

manual.

	S No.
	Type of defect
	Cause of defect
	Preventive steps to be taken to avoid the defect

	15
	Presence of fin in bottom parting line
	Improper mould fixing and improper luting
	Proper mould fixing and proper luting as given in para 4.8




AT WELDING MANUAL C/S NO. 4
 DTD 26.8.2003  

 (Authority- RDSO letter No.CT/ATWelding Sub committee  DTD 26.8.2003)

I.  New para 3.3(xii) to be added as under:-

“3.3(xii) – In case of repair of fractured rail/defective weld with wide gap (75mm gap) weld, the rail shall be cut from center of rail fracture/defective weld 37-38 mm each side for making suitable gap of 75mm, provided bolt holes do not fall within 40 mm from cut faces.”

V. Existing para 4.1 to be reworded as follows:

“4.1 – Technique for welding:  Welding techniques approved provisionally or for regular adoption by Quality Assurance (Civil) Dte. Of RDSO may be referred.

VI.       Annexure 1 of the Manual is deleted. Accordingly, following changes in the 


      Manual may be made.

i) Para 4.1.1(ii)(b) – Delete ‘as given in Annexure 1’ from the end of para.

ii) Para 4.5 (first sentence) – Read ‘for the particular welding technique’ instead of ‘in Annexure-1’.

iii) Para 4.9.3 – Delete ‘as given in Annexure I’ from the end of para.

iv) Para 9 (xii) – Delete second sentence of the para i.e. ‘Welding parameters for ……at Annexure I’.

VII. Due to deletion of Annexure-I, subsequent Annexures of the Manual are accordingly renumbered i.e. ‘Annexure-2’ is renumbered as ‘Annexure-I’. Annexure-3 is renumbered as ‘Annexure-2’ and so on.

The numbers of Annexures, wherever appearing in the text of the Manual may also be corrected accordingly.

VIII. Following to be added at the end of Para 6.3:

“The number of defective welds shall not exceed 2% of the total number of joints welded against a particular contract.”


AT WELDING MANUAL C/S NO. 5  18.02/03.2002    

(Authority- RDSO letter No.CT/ATWelding Sub committee dt 18.02/03.2002 )

1. Para 4:

Para 4 is reworded as follows:

“ACCEPTANCE TESTS:

Two portions shall be randomly selected per batch and weight of each portion shall be verified with the approved weight and recorded by the Inspector.

The following tests shall be conducted for assessing the quality of portions as selected above:

a) Reaction test

b) Checking of weld metal dimensions of test weld with approved weld metal dimensions of that particular welding technique.

c) Ultrasonic test on test weld

d) Mechanical and Metallurgical tests on test weld.

One portion shall be utilized for conducting reaction test as per clause 1.1 and other portion shall be used for execution of test weld. The test weld shall be subjected to ultrasonic test as per Annexure-I and checked for weld metal dimensions with the approved weld metal dimensions of that particular welding technique and if found satisfactory the test joint shall be subjected to Mechanical and Metallurgical tests as per clause 1.2.”

II. Para 18:

Existing Paras 18.1, 18.2 and 18.3 shall be renumbered as Paras 18.2, 18.3 and 18.4 respectively and a new para 18.1 as given below shall be inserted in place of existing para 18.1.

“18.1 :  Visual examination:  All the welded joints shall be cleaned and examined carefully to detect any visible defect like cracks, blow holes, shrinkage, mismatch, surface finish (smooth surface finish required) etc. Any joint which shows visible defect shall be declared defective.

The bottom of the joint shall be checked by feeling with fingers as well as inspected with the help of a mirror for presence of ‘fins’ at the parting line of the mould. If fin is observed in any joint, the joint shall be declared defective.”

III. Para 20:

Para 20 is reworded as follows:

“20:  MARKING:

Each joint shall have a distinctive mark indicating month, year of welding, agency, welder’s code and weld number on web of the rail in the vicinity of the welded joint in the following manner:

  XX

    XX


  XXX


XXX


XXX

Month
    Last two digits of year    
Agency
Specific person number   Weld No.

Details of marking should be painted at approximately 300 mm from the joint on web of the rail with white paint on black background. The agency and specific person number (for welder) shall be as per clause 16.6.4. The welded joints shall be serially numbered in a kilometer. Repair welds/additional welds done at a later date may be given continuing weld number in that kilometer. For example, the last Thermit weld number in a particular kilometer was 88 and subsequently, a thermit weld has been executed, it shall be numbered 89, irrespective of its location in that kilometer. In addition to this, firm’s initial (two letter code) and year of manufacture (last two digits of the year) shall also be embossed on the mould to appear on web collar.”

IV. Para 5.1 of Annexure-I of the manual shall be reworded as under:

“Till such time more exhaustive studies are carried out for strengthening the initial testing of AT welds, any flaw signal obtained by normal probe in the head of 40% height or more shall be treated as defective AT welded joint. Any flaw signal of 10% height or more obtained from the normal probe either from web or the foot location shall also be a cause of rejection of the AT weld.”


AT WELDING MANUAL C/S NO. 6 dtd 26.8.03
(Authority- RDSO letter No.CT/ATWelding Sub committee  DTD 26.8.2003)

1. Para 14.2 shall be replaced as under:
“14.2 – All the trial joints shall be ultrasonically tested soon after welding as per procedure at Annexure-I. Upto a maximum of 2% defective welds, shall be cut and re-welded by the manufacturer at his own expense. If more than 2% joints are found defective, the trial shall be discontinued considering the technique to be unsatisfactory. All the defective joints shall be removed from track by the manufacturer at his own expense.”

2. Para 18.2 shall be reworded as under:

“18.2 – All the welded joints shall be ultrasonically tested by the Railways as per the procedure given at Annexure-I.

This testing shall be completed as early as possible after welding but before the welding team leaves welding site. All the joints which are found to be defective shall be cut and re-welded by the firm at its own cost.

Where one bad joint is required to be replaced by two new joints, the entire cost of both the joints shall be borne by the firm. Such re-welded joints shall also be tested ultrasonically and if found defective, shall again be cut and re-welded free of cost.

However, the number of defective welds shall not be exceed 2% of the total number of joints welded against a particular contract.”
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