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Advance Correction Slip No.12 to lndian Railway Works Manual, 2000

CHAPTER-VI

D. STATION YARD DRAINAGE

633 Introduction

The drainage system for station yards is critical for satisfactory maintenance of
track and proper functioning of track circuits. Water from various sources, such
as rain, washable apron, carriage washing hydrant, water booths, platform
surfaces etc., or any other nearby source, must be effectively drained out.

Effective drainage systems prevent water accumulation that could potentially
damage the infrastructure and cause operational delays. Therefore, designing an
efficient drainage system suitable for each yard's unique layout is essential for
optimal performance as well as safety of P. Way.

634 Design Concept for Yard Drainage Systems

A. General Approach

For existing yards as well as new yards being constructed, the yard layout,
centre to centre distance between tracks and topography of the yard
location vis-a-vis adjacent area varies from one yard to another yard.
Thus, it may not be possible to exactly stipulate single yard drainage
system which can be used for all the yards.
However for guidance, a typical drainage arrangement is given (Fig. 1A,
Fig.18 and Fig. 1C) for a common yard configuration with four lines (two
main lines and two loop lines).

3. The design principles are as follows:
i) Longitudinal drains: Water entering through track ballast and on top of

the formation should be collected in longitudinal drains between the
tracks. These drains have circular holes on the sides and with grated
covers at top for water entry.

ii) Chambers: Along the longitudinal drains, chambers should be placed at
suitable locations for effective collection of water from longitudinal drains.

iii) Cross Drains: Water from the chambers will be drained out through
suitable outfall arrangement, including cross drains, wherever needed.

iv) Pumping Arrangements: Depending on the topography of the yard vis-
i-vis adjacent area, pumping arrangement may also be required from the
chambers or sumps, for pumping out of water to nearest outfall or
waterways -/
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B. Providing drainage in yards

1 In all new yards, this yard drainage can be implemented. Hence, for all
new yards and during major yard re-modelling works due to Gauge
Conversion, Doubling Works etc,, a "Drainage Plan" shall be developed
and got approved. For this, the yard drainage system given in this
chapter can be easily implemented.

In existing yards, a detailed survey should be done to examine
feasibility of designing/constructing the proposed yard drainage system.
In case it is not possible to construct longitudinal drains due to site
conditions, site specific solutions may be implemented.

One such alternative is constructing chambers at longitudinal spacing of
about 150 - 200m, based on the gradients in the yards and collecting
the water flowing between the tracks (in longitudinal direction) in these
chambers. The water collected in chambers can be taken to suitable
outfall arrangements either by pumping out or through cross drains.

The location of Signal masts, Water hydrants, OHE masts, S&T and
Electrical cables in the yard shall be kept in mind while deciding the
drainage layout of the existing yard. Suitable modifications, if required,
to diveft/modify/re-fix these installations shall be done to avoid the
obstructions to the free flow of drainage water.

4 The Planning and Design of the yard drainage system should be carried
out in a professional manner.

C. Cross Slope of Track Formation

Top of track formations, for ballasted track as well for concrete aprons, should
have cross slope towards the longitudinal drain. In new yards, this can be
ensured during the construction of new tracks. For yards being re-modelled
due to gauge conversion or doubling, this can be ensured for newly
constructed tracks. In existing yards or tracks not newly laid during yard re-
modelling, such cross slopes can be provided during deep screening work.

635 Design Criteria of a typical Yard Drainage System

The longitudinal drain, chambers and cross drains should be designed as follows:

635 (i) Type of longitudinal drain

a) In station yards it is difficult to cast the drains in-situ with required quality.
Hence, the drains should be kept as pre-cast RCC Drains only. They should
be casted in casting yard, with proper control on quality and dimensions.
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b) The drains should be cast in elements of suitable lengths (with typical
segment length of 1m or 0.5m), depending upon the method of
handling/machinery proposed to be used, and pre-cast elements should be
laid at site.

c) For ease of casting, the drains can be rectangular shape with rounded inners
corners, with rows of circular holes in the vertical walls.

d) The joint/junction between the two pre-cast elements of longitudinal drain
shall be sealed with Cement Mortar or any other suitable sealing material.

635 (ii) Bed Gradient of Longitudinal Drain

a) The drains shall be designed using Manning's Formula. The bed gradient of
longitudina! drain needed is generally 1 in 350 or steeper, to get required
self-cleansing velocity of flow (about 1.0 m/s) and to ensure sub-critical flow
conditions (Froude Number being within 0.8). The maximum velocity of flow
shall be 3.0 m/s to avoid excessive scouring and hydraulic jumps. The drain
being proposed shall be checked for these hydraulic properties.

b) To minimize the excavation, the bed gradient of longitudinal drain shal! be
same as the gradient. As per Schedule of Dimensions (IRSOD), the Steepest
Gradient in yards can vary from 1 in 260 to Level (generally being 1 in 1200
for new yards). Therefore, in cases where the gradient of yard/formation is 1

in 350 or steeper, the longitudinal drain should have same gradient as that of
yardlformation. However, in cases where gradient of yard/formation is flatter
than 1 in 350, the longitudinal drain should have gradient of 1 in 350.

c) In cases where bed gradient of longitudinal drain is 1 in 350 and
yardlformation gradient is flatter than this, the depth of drain will increase in
the direction of its' bed gradient.

635 (iai) Size and other features of longitudinal drains

a) The width of longitudinal drains should be kept as 450mm, to facilitate their
cleaning during service life.

b) In case the longitudinal drain meets any culvert in the yard, it shal! connect
to and discharge in the culvert subject to invert level and discharge capacity
of the culvert permitting it & can be decided as per site conditions.

c) The location of longitudinal drains vis-i-vis Iocation of adjacent tracks is

decided based on following three considerations:

i) The ballast profile side slope line should cut the drain below its top to
avoid ballast rolling down on the drain cover;

ii) The invert level line of bottom most row of holes in the vertical wall
'should be at the level of top of formation level to avoid washing away
of formation soil in the drain;

iii) Drain depth of 150mm should be provided below the invert leve! line of
the bottom most row of holes in the vertical wall;

To avoid deep excavation on the side of running track, the maximum depth
of longitudinal drains should be restricted to a value of 1200mm. This may be
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restricted to 1000mm or any other value, depending on the site conditions
and stability of excavation for placing drain elements.

d) As per Schedule of Dimensions (IRSOD), the minimum distance between
track centres in yards is 4255mm for existing yards and 5300mm for all new
yards. Thus, the drain depth has to be decided for both these track centre
distances, out of which the lower track centre (4265mm) will require deeper
drain to ensure that the ballast profile side slope line cuts the drain below its'
top. Based on consideration in Para (c) above, depth of longitudinal drain will
work out to be as under:

i) For Track Centres at 5300mm
Clear depth of drain is 450mm (minimum) at the stafting point and
when the depth reaches the maximum decided depth, it will be
terminated in a chamber/sump.

ii) For Track Centres at 4255mm
CIear depth of drain is 750mm (minimum) at the starting point and
when the depth reaches the maximum decided depth, it will be
terminated in a chamber/sump.

e) The location of the longitudinal drain vis-d-vis location of adjacent tracks has
been shown in Fig. 2 and relevant details of longitudinal drains have been
shown in Fig. 2A and Fig. 28 for track centre distances of 4265mm &
5300mm respectively.

f) The longitudinal drains should be provided with grated covers, to avoid
ballast falling in the drain and at the same time facilitating their easy
cleaning.

g) For Yard gradient of 1 in 1200 and bed gradient of longitudinal drain as 1 in
350, the spacing of chambers will be as following:

Track
Centre
Distance

Maximum
Depth of
Longitudinal
Drain

Spacing of Chambers
When bed gradient of
Longitudinal Drain is
in same direction as
Yard Gradient

When bed gradient of
Longitudinal
Drain is in direction
opposite to Yard
Gradient

4265 mm
1200 mm 222.3 m LZ.2.O m

1000 mm 123.5 m 67.7 m
5300 mm 1200 mm 370.6 m 203.2 m

1000 mm 27L.7 m 149.0 m

h) A typical case showing direction of bed gradient of longitudinal drain vis-i-vis
direction of Yard Gradient and locations of chambers for new yard (with track
centre distance of 5300mm) and maximum depth of longitudinal drain as
1000mm) are shown in Fig. 14, Fig. 18 and Fig. 1C.
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i) If there are number of outfalls present nearby, drainage layout may
accordingly be planned using the same approach. For other cases, site
specific details can be worked out.

j) Expected water flow in the longitudinal drains and its comparison with the
drain capacity is indicated in Annexure-1.

635 (iv) Longitudinal drains in case of yards located in cures

In case of yards located in curves, casting longitudinal drain elements with
required curvature may not be easily possible. In such cases, smaller elements
lengths of 0.5m length can be used. The excavation for longitudinal drains in
such cases should be done taking this aspect into account. The minor extra
space on the outer side at joints of pre-cast elements, due to joining of straight
elements in curved Iayout, may be filled up using suitable moftar or sealing
product.

635 (v) Size of chambers

The chamber size should be kept as 0.9m x L.Zm, as per the stipulations of
IS:L742-L983, for Building Drainage. The arrangement at chambers, with cross
drain(s) is given in Fig. 3. The chambers should be casted with 200mm Iength
of longitudinal drains on either sides or one side, as per site requirement and
the longitudinal should be extended further by joining the pre-cast elements

635 (vi) Type, Size and Bed Gradient of Cross Drain

a) The bed gradient of cross drains should be 1 in 350 or steeper to achieve
self-cleansing velocity of flow in them also.

b) The cross drain(s) should be perforated pipes, 300mm diameter, with
wrapping of non-woven geotextiles (also known as Geo-pipes). Their
numbers can be decided based on the discharge to be carried by them.

c) For provision of cross-drains in yards beneath the track, Micro-tunneling can
also be a useful method for installation. It is a trenchless construction
method for installing pipelines that uses a remotely controlled Micro-
tunneling Boring Machine (MTBM) combined with the pipe jack and bore
method to directly install pipes underground in a single pass. This process

avoids the need to have a long stretch of open trench.
For details, "Guidelines on Pipe Pushing by Microtunneling Technique for
Railway Bridges" (Sep'23), Report No. BS-134, issued by B&S Directorate of
RDSO can be referred.
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Location Levels

For Drain depth 750mm
Levels

For Drain depth 1200mm

Rail Level Lm Lm

Platform level [ + 840 m For High level

t + 760 m For Middle level

L + 455 m For Low level

[ + 840 m For High level

L+ 760 m ForMiddlelevel

L + 455 m For Low level

Top of Drain (A) L - 0.111 m t - 0.111 m

Formation level (c) F= (t- 0.7U m) F=(L-0.711m)
lnveft Level of Drain (D) F - 0.150 m

(t - 0.861 m)

F - 0.500 m
(t - 1.311 m)

Bottom of Drain / top of Footing (E) F - 0.250 m
(L - 0.971 m)

F - 0.710 m
(L - 1.a21 m)

Bottom Of Footing (F) F-410m(t
- 1.121m)

F - 0.860 m

(L - 1.s71 m)

Levels Table
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M-30
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rlG
Profile Side Slope

_r-IHOLE OF DlA40mmAT
M.3O GRADE

8mm@ 150c/c

FORMATION TOP LEVEL ia lr i)t

10mm@ 100c/c
10mm@ 100c/c

PRE-CAST RCC DRAIN

150mm LEAN CONCRETE

, VARIES UPTO 620/820
*" vARtES UPTO 1110t1310

# Ernm@ 150c/c

an ir

(i) Grade of Concrete is M-30.
(ii) Reinforcement shall be Fe-415 or higher.
(iii) Clear cover to reinforcement shall not be less than 25mm, which may be increased as per exposure condition. (as per Clause No.

15.9.2 of IRS Concrete Bridge Code).
(iv) Reinforcement shall be placed in such a way that holes are covered in both the directions (i.e. at least one main bar and one

distribution bar be provided in between two holes).
(v) For lifting of one block, slings be used in at least two holes (outer holes i.e. holes near horizontal and vertical edges sha l! not be

used for this purpose).
(vi) Construction of Walls and Base SIab shal! be monolithic.
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Fia- 28l1 : Details Lonoitudinal Drain (For Track Centre 53OOmm)

Levels Table

Location leve]s
For drain depth 450mm

levels
For Drain depth 1200mm

Rail level Lm Lm

Platform Level L + 840 m For High level

L + 750 m For Middle Ievel

L+ 455m ForLowlevel

L + 840 m For High level

L + 760 m For Middle level

L+ 455 m ForLowlevel

Top of Drain (A) L - 0.424 m L-O.424m

Formation Level (c) F = (L - O.724 ml F = (L - O.724 ml

lnvert Level of Drain (D) F - 0.150 m
(t - 0.874 m)

F - 0.9fi1 m
(t - 1.624 m)

Bottom of Drain / Top of Footing (E) F - 0.260 m

(t - 0.984 m)

F - 1.010 m

(t - 1.734 m)

Bottom Of Footing (F) F - 0.410 m
(t - 1.134 m)

F - 1.150 m
(t- 1.88a m)
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cast wlth grovc ln one elemem and proiection in matchint al€fient on other sid€ (ai shown in detEil! at A-A and B-B aborre).
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M-30

;)t
Proflle Slde Slope

#8mm@ 150c/c

FORMATION TOP LEVEL OF DlA40mm

M.3O GRADE # 10mm@ 100c/c
10mm@ 100c/c

PRE-CAST RCC DRAIN

150mm LEAN CONCRETE

'VARIES UPTO 920/1 # 1Soc/c

900 '* VARIES UPTO 1 1 10/1310

150mm c/c

Note: (i) Grade of conc..tc li M-30.
(iil ReinforcGm.nt shall b. Fe{15 or hither.
(iiil dc.r cov.r to ,llntor.ement ihall not b. lG$ than 25nm which fiay be incieascd .s pct Grposurc condltlon. (.5 per Cl.us€ l{o.

15,9,2 ol IRS @n.rde Aruge Cod.l,

liul ta.infor.ement shall bG pl.ccd ln such . wry that holes .rc covercd ln both the direct'ons (i.e. at least onc m.ln b.r .nd onc
distributlon bar b. provided in bctw€en tsro holcs).

(vl For llfdnt of one blod$ ilirlt5 be used ln at least two holei (outer hol€s i.e. holcs nc.r hodzont.l and ve]tlc.l €dtE. rha ll not bc u.ed

lor thi5 p[rpo$].
(vil Constructlon of W.lls .nd Base Sl.b shall be tmnollthlc.
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Note: (i) For 200mm Length on each side of chamber, the Longitudinal Drain shall be cast with
chambers. Further extensions of Longitudinal Drain shall be done by joining pre-cast drain
elements.

(ii) The typica! arrangements are shown, actuat size and design needs to be decided as per site
condition.

Fiq. 3: Tvoical arranoement of chamber with cross Drain(sl

)
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ANNEXURE - I
Calcqlation of Desion Discharqe fgr thg Lonqitudinal ,Dfain

1 As per Rational Formula (As per RDSO Repoft RBF 16 for "Flood estimation
Methods'):

Q=0.278xCxIxA
Where: Q = Design Flood Discharge (in m3ls);

C = Run-off coefficient
I = Average Rainfall Intensity (in mm/h) lasting for given "time of
concentration" & "return period"; and A = Catchment Area (m2)

2. Run-qff Coefficient (C)

The runoff coefficient (C) depends on the degree and type of development within
the catchment. Catchments are classified according to the expected general
characteristics when fully developed. The C values are as follows:

Characteristics of catchment when fully
developed

Value of C

Roads, highways, airport runways, paved up areas 1.00

Urban areas fully and closely built up 0.90

Residential/industrial areas densely built up 0.80

Residential/industrial areas not densely built up 0.65

Rural areas with fish ponds and vegetable gardens 0.45
(Ref.: PUB Singapore's "Code of Practice on Surface Drainage")

3. Rainfall intensity (I)

Ideally, IDF Curves (intensity - duration - rainfall) curves for the given locality is
required for calculating "rainfal! intensity" for the given time of concentration.

However, Rambabu et. A!. (1979) developed an equation for Indian region. [Ref.:
Ram Babu, Tejwani K. K., Agarwal M. C. & Bhusan L. S. (1979) - Rainfal!
intensity duration return period equations & nomographs of India, CSWCRTI,
ICAR, Dehradun, Indial.

I=(KxT")/(t+b)n
where: I = rainfall intensity in cm/hour;

T = return period in years;
t = Time of concentration for storm duration in hours; and
K, a, b and n = coefficients varying with location; values of which
for some locations are as under:

^ 455.n
t+_



Location K a b n
Agra 4.gLL 0.L67 0.25 0.629

New Delhi 5.208 0.t57 0.5 1.t07
Nagpur 11.45 0.156 L.25 1.032

Bhuj 3.823 0.192 0.25 0.990
Gauhati 7.206 0.156 o.75 0.940

Bangalore 6.275 0.126 0.5 1.128
Hyderabad 5.25 0.135 0.5 t.029
Chennai 6.L26 0.166 0.5 0.803

4. Return Period fi)

4fea Served by Dra inage System Return Period (T)
Catchment of less than 100 ha 10 years
Catchment of 100 to 1000 ha 25 years
Catchment of more than 1000 ha or Critical
installations

50 to 100 years

(Ref.: PUB Singapore's "Cod e of Practice on Surface Drainage").

5. Time of Concentration (t)

The time of concentration (t) depends on the type of catchment area and location
at which the design discharge is to be measured/calculated.

Calculation of rainfall intensity for various durations of time of concentration,
ranging from 0.5 hours to 6 hours or so, can be done using the formula given in
para.3 above , and the time of concentration giving maximum rainfall intensity
for that city (or nearest city from the Table in Para.3 above) can be adopted.

Design discharge 'Q' can be calculated using parameters described above. The
capacity of the longitudina! drain to be provided sha!! be more than the calculated
Design discharge.
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