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Foreword

This Malaysian Standard was developed by the Technical Committee on Planning and Design
of Urban Stormwater Management Facilities under the authority of the Industry Standards
Committee on Building, Construction and Civil Engineering. Development of this standard
was carried out by Department of Irrigation and Drainage Malaysia which is the Standards-
Writing Organisation (SWO) appointed by SIRIM Berhad to develop standards for urban
stormwater management.

This Malaysian Standard on Urban stormwater management is part of a series of standards
developed for stormwater management design practices in Malaysia. The series from Parts 1
to 20 cover the majority of stormwater facilities, from quantity design to erosion and sediment
control. However, Parts 1 to 3 of these standards set the general criteria, common to all
facilities, needed to design for either stormwater quantity or quality control. Parts 4 to 20 set
the specific criteria for the design of the individual facility or Best Management Practices
(BMP).

These standards are derived mainly from the Urban Stormwater Management Manual for
Malaysia, 2nd Edition (MSMA 2nd Edition), which already contains extensive explanatory
material as well as detailed technical guides, including work examples. As such, these
standards do not replicate the design manual. Rather, they summarise the pertinent aspects
of the manual which the user shall comply with as minimum requirements in designing
stormwater facilities.

It is hoped that with these standards, stormwater management in the country can be properly
implemented and regulated in minimising the present haphazard flash floods as well as
deterioration in water quality resulting from developing and developed catchment areas.

A Malaysian Standard does not purport to include all the necessary provisions of a contract.
Users of Malaysian Standards are responsible for their correct application.

MS 2526 consists of the following parts, under the general title Urban stormwater
management:

Part 1: Design acceptance criteria
Part 2: Quantity design fundamentals
Part 3: Quality design fundamentals
Part 4: Roof and property drainage
Part 5: On-site detention

Part 6: Rainwater harvesting

Part 7: Detention ponds

Part 8: Infiltration facilities
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Foreword (continued)

Part 9: Bioretention systems

Part 10: Gross pollutant traps

Part 11: Water quality ponds and wetlands
Part 12: Erosion and sediment control
Part 13: Pavement drainage

Part 14: Drains and swales

Part 15: Pipe drains

Part 16: Engineered channels

Part 17: Bioengineered channels

Part 18: Culverts

Part 19: Gate and pump

Part 20: Hydraulic structures

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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Introduction

Conventional urban drainage engineering practice follows what is termed as ‘rapid disposal’
concept where stormwater is rapidly conveyed to the nearest waterway through a system of
lined drainage system. As urban areas rapidly grow throughout the country, this approach to
drainage not only creates more flash floods but also does not take into account the increasing
pollution being carried by stormwater as it flows through developing and developed areas.

The new approach, based on sustainable practices, addresses both quantity and quality
management of the stormwater. Quantity is managed through a system of detention and
storages which aims to reduce the peak discharges arising from new and redevelopments to
that of pre development. Quality control is managed through a system of treatment facilities
for sediments and dissolved pollutants as well as floatables.

This part of the Malaysian Standard addresses criteria needed, for pavement drainage of
roads or streets to solve the present persistent problems in rapid disposal as well as potential
clogging of the drain outlets from litters and sediments in urban areas. As a result, this will
solve the recurrent problem during heavy rain.
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Urban stormwater management -
Part 13: Pavement drainage

1 Scope
This Malaysian Standard specifies drainage design and planning criteria for road or street
pavement. The design criteria for drains and related appurtenances address safety concerns

associated with the ponding of water on pavements which can be hazardous to vehicles using
the road at speed.

2 Terms and definitions
For the purposes of this standard, the following terms and definitions apply.
2.1 Average Recurrence Interval (ARI)

The average length of time between storm events that have the same magnitude or volume
and duration.

2.2 Best Management Practice (BMP)

A structure or practice designed in stormwater management to prevent the discharge of one
or more pollutants to the land surface thus minimising the chance of wash-off by stormwater.
It can also be referred to a structure or practice to temporarily store or treat urban stormwater
runoff to reduce flooding, remove pollutants, and provide other amenities.

2.3 curb/kerb

A line of concrete or asphalt that forms part of the gutter at the edge of a street.

24 gutter

A channel at the edge of a road that carries rainwater into the main drain.

2.5 hydroplaning

Phenomena whereby vehicles skid on a wet road because a film of surface water prevents
the vehicle's tires from making firm contact with the road surface.

2.6 median

A strip of land down the centre of a road that separates lanes of traffic travelling in opposite
directions.

2.7 pavement

The layered structure that forms the surface of a road or highway.

© STANDARDS MALAYSIA 2014 - All rights reserved 1
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2.8 shoulder

A strip of land along the side of a road.

2.9 spread

Backing-up of water on road surface due to inadequate drainage.

2.10 super elevation

The distance in height between the inside and outside edges of the bed of a banked road.
211  swale

Natural or human-made open depression or wide, shallow ditch that intermittently contains or
conveys runoff.

NOTE. Swale can be used as a BMP to detain and filter runoff.

3 Principles
3.1 General

Effective drainage of pavements is essential to the maintenance of road service levels and to
traffic safety. Water on the pavement can interrupt traffic, reduce skid resistance, damage
road structure, increase potential for hydroplaning, limit visibility due to splash and spray, and
cause difficulty in steering a vehicle when the front wheels encounter puddles. Pavement
drainage requires consideration of surface drainage, gutter flow, and inlet capacity (Figure 1).
The design of these elements is dependent on storm frequency and the allowable spread of
stormwater on the pavement surface.

NOTE. More detail guidance for the design of these elements is given in Hydraulic Engineering Circular
No 22, third edition; "Urban Drainage Design Manual", Federal Highway Administration (2009), USA.

Shopping Curb &
centre gutter

Flow direction

Roadway
surface

a) Element pavement drainage system b) Variation of spread

Figure 1. Pavement drainage practices
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3.2 Hydroplaning reduction and drainage ARI

The potential for hydroplaning at high speeds as well as the potential for vehicles to float or
be washed off roads at lower speeds shall be limited by designing for type of road and for
speed as follows:

a) Design the roadway geometries to reduce the drainage path lengths of water flowing
over the pavement.

b) Drainage structures along the roadway shall be used to capture the flow of water over
the pavement.

Design ARIs and spreads for different types of road and speeds shall be as in Table 1. Risk
associated with hydroplaning is high in tropical countries.

Table 1. Design ARIs and spreads

Road classification ARIs Spread
High volume or <70 km/h 10 years 1m
divided or > 70 km/h 10 years No spread
bi-directional Sag point 50 years Tm
<70 km/h 10 years Y2 lane
Collector > 70 km/h 10 years No spread
Sag point 10 years Y2 lane
Low traffic 5 years Y2 lane
Local streets High traffic 10 years Y2 lane
Sag point 10 years Y lane

4 General design consideration

4.1 Longitudinal slope

The recommended minimum values of roadway longitudinal slope for safe pavement drainage
are given by American Association of State Highway and Transportation Officials (AASHTO),
1990.

In addition, the following general guidelines shall be used to design the longitudinal slope for
safe pavement drainage:

a) A minimum longitudinal gradient is more important for a curbed pavement than for an
uncurbed pavement since the water is constrained by the curb.

b) Vegetation shall not be allowed to build up along the pavement edge for uncurbed
pavements which have flat gradients, as this can lead to a water spread problem.

© STANDARDS MALAYSIA 2014 - All rights reserved 3
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d)

4.2

Desirable gutter grades shall not be less than 0.5 % for curbed pavements with an
absolute minimum of 0.3 %. A rolling profile or warping the cross slope to achieve
rolling gutter profiles shall be used to maintain minimum grades in very flat terrain.

To provide adequate drainage in sag vertical curves, a minimum slope of 0.3 % shall
be maintained within 15 m of the low point of the curve.

Cross (transverse) slope

Cross slopes specified in Table 2, are a compromise between the need for reasonably steep
cross slopes for drainage and relatively flat cross slope for driver comfort and safety. In areas
of intense rainfall, a somewhat steeper cross slope (2.5 %) may be used to facilitate drainage.

Where three (3) lanes or more are sloped in the same direction, the resulting increase in flow
depth shall be countered by increasing the cross slope of the outermost lanes. The two (2)
lanes adjacent to the crown line shall be pitched at the normal slope, and successive lane
pairs or portions thereof outward, shall be increased by about 0.5 % to 1 %. The maximum
pavement cross slope shall be limited to 4 %. Cross slopes as shown in Table 2 shall be
followed.

Table 2. Normal pavements cross slopes

Surface type Cross slope (%)

High-type surface

— 2 lanes 1.5-2.0

— 3 or more lanes, each 1.5 min.; increase 0.5 to 1.0 per lane;

direction 4.0 max.

Intermediate surface 1.5-3.0
Low-type surface 2.0-6.0
Shoulders

— bituminous or concrete 2.0-6.0

— with curbs >4.0

Source: U.S. Federal Highway Administration (2009). "Urban Drainage Design Manual."
U.S. Department of Transportation, Washington DC

Additional considerations for cross slopes are:

Inside lanes can be sloped toward the median if conditions warrant.

Median areas shall not be drained across travel lanes.

The number and length of flat pavement sections in cross slope transition areas shall
be minimised. Consideration shall be given to increasing cross slope in sag vertical

curves, crest vertical curves, and in sections of flat longitudinal grades.

Shoulders shall be sloped to drain away from the pavement, except with raised, narrow
medians and super elevations.

© STANDARDS MALAYSIA 2014 - All rights reserved
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4.3 Curb and gutter

All roads in urban areas shall generally be provided with an integral curb and gutter. However,
if the volume of gutter flow is negligible as in car parks and on the high side of single-crossfall
roads, a curb without a gutter is acceptable. Gutters formed in combination with curbs shall be
0.3 m through 1.0 m width. Gutter cross slopes may be the same as that of the pavement or
may be designed with a steeper cross slope, usually 80 mm per meter steeper than the
shoulder or parking lane (if used). The maximum cross slope shall be 8 %. The curb and
gutter shall be a standard size to facilitate economical construction. Based upon access
considerations for pedestrians, vehicle safety including the opening of car doors, and
drainage requirements, the standard curb height shall be 150 mm.

4.4 Roadside and median channels

To prevent drainage from the median areas from running across the travel lanes, median
areas and inside shoulders shall be sloped towards a centre swale. This design is particularly
important for high speed facilities and for facilities with more than two lanes of traffic in each
direction.

4.5 Median barriers

Shoulder areas adjacent to median barriers shall be sloped to the centre to prevent drainage
from running across the travelled pavement. Where median barriers are used, and particularly
on horizontal curves with associated super elevations, inlets or slotted drains shall be
provided to collect the water accumulated against the barrier. A piping system to convey
water through the barrier may also be used.

5 Gutter design
5.1 Flow capacity estimate

A pavement gutter is defined as a section of pavement of the roadway which conveys storm
runoff. It may include a portion or all of a travel lane. Gutter sections can be categorised as
conventional or shallow swale type as illustrated in Figure 2. Conventional curb and gutter
sections usually have a triangular shape with the curb forming the near-vertical leg of the
triangle. Shallow swale gutters typically have V-shaped or circular sections and are often
used in paved median areas on roadways with inverted crowns.

© STANDARDS MALAYSIA 2014 - All rights reserved 5
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Figure 2. Typical gutter sections

Gutter flow calculations are necessary to establish the spread of water on the shoulder,
parking lane, or pavement section. To compute gutter flow, the following Manning's equation,
integrated for an increment of width across the section, may be used.

Q= ﬂsxl.s?SLo.aTz.sﬁ'
n

(1)

where

Q is flow rate (m?3/s);

K, is0.376;

n is Manning's roughness coefficient (see Table 3);

Sy  is cross slope (m/m);
SL is longitudinal slope (m/m); and

T is width of flow or spread (m).
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Table 3. Pavement roughness coefficients

Gutter/Pavement materials Manning's roughness, n

Concrete gutter, troweled finish 0.012

Asphalt pavement:
— Smooth texture 0.013
— Rough texture 0.016

Concrete gutter-asphalt pavement:
— Smooth 0.013
— Rough 0.015

Concrete pavement:
— Float finish 0.014
— Broom finish 0.016

NOTE. For gutters with small slope, where sediment may accumulate, increase above
values of "n" by 0.002.

5.2 Curb sections

Spread on the pavement and flow depth at the curb shall be the criteria for spacing pavement
drainage inlets. The spacing shall be such that the depths do not exceed the limits set and
spread is minimised. Equation 1 shall be used for curb with uniform cross slope section.

The design of composite gutter sections requires consideration of flow in the depressed
segment of the gutter, Gy and is based on Equation 2.

Qw =0 —0Qs (2a)
Qs
Q =
1-E, (2b)
Eo=1/ 1+ S‘;’jsx 5
SW SX 3
1+ W% |7 g

where

@w is flow rate in the depressed section of the gutter (m3/s);
Q is gutter flow rate (m3/s);

@s s flow capacity of the gutter section above the depressed section (m?/s);

© STANDARDS MALAYSIA 2014 - All rights reserved 7
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E, is ratio of flow in a chosen width (usually the width of a grate) to total gutter flow
(Qw/Q);
Sw  is Sy +a/W (see Figure 2 a) ii));
Sy  is cross slope (m/m); and
a is gutter depression, (m).
5.3 Shallow swale sections
Where curbs are not needed for traffic control, a small swale section of circular or V-shape
may be used to convey runoff from the pavement. As an example, the control of pavement
runoff on fills may be needed to protect the embankment from erosion. Small swale sections
shall be designed to have sufficient capacity to convey the flow to a location suitable for
interception. The cross slope is determined by the equation:
_ SXisXZ
Y Sy +S

Xy Xa (3)
5.4 Gutter flow time
The flow time in gutters is an important component of the time of concentration for the
contributing drainage area to an inlet. To find the gutter flow component of the time of
concentration, a method for estimating the average velocity in a reach of gutter is needed.
The velocity in a gutter varies with the flow rate and the flow rate varies with the distance
along the gutter, i.e., both the velocity and flow rate in a gutter are spatially varied. The time of

flow can be estimated by use of an average velocity obtained by integration of the Manning's
Equation 1 for the gutter section with respect to time.

6 Inlet design
6.1 General

Storm drain inlets for gutter sections, paved medians, and roadside and median ditches shall
be designed to have adequate hydraulic capacity and properly located to avoid flooding on
the roadway resulting in a hazard to the traveling public.

6.2 Inlet types

Inlets are used to collect runoff from pavement and discharge it to downstream storm
drainage system. They shall be designed in accordance with any of the following categories
(see Figure 3):

a) grate inlets;

b) curb-opening inlets; or

c) combination inlets.

8 © STANDARDS MALAYSIA 2014 - All rights reserved
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Figure 3. Inlet types

6.3 Interception capacity of inlets on grade

6.3.1 Grate inlets

Grate inlets shall be acceptable as pavement drainage where clogging with debris is not a
problem. Where clogging may be a problem, Table 4 shall be the guide as to relative handling
efficiency. The interception capacity of the grate inlet on grate (@;) is obtained by:

Q; = EQ = Q[R¢E, + Rs(1 —E, )] @)
where
Q; is interception capacity of a grate inlet on grade (m3/s);
E is efficiency of a grate;
Q is total gutter flow (m?3/s);
R; s ratio of frontal flow intercepted to total frontal flow (value is <1);
E, isratio of flow in a chosen width (usually the width of a grate) to total gutter flow; and
Rs s ratio of side flow intercepted to total side flow (side flow interception efficiency).
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Table 4. Average debris handling efficiencies of grates tested

Longitudinal slope
Rank Grate
0.005 0.040
1 Curved vane 46 61
2 30° 85 tilt bar 44 55
3 45° 85 tilt bar 43 48
4 P-50 32 32
5 P-50 x 100 18 28
6 45° 60 tilt bar 16 23
7 Reticuline 12 16
8 P-30 9 20

6.3.2 Curb-opening inlet
Curb-opening inlets for the drainage of road pavements shall only be used where flow depth
at the curb is sufficient for the inlet to perform efficiently. Curb opening heights shall have a
maximum height of 150 mm.

The length required for total interception of gutter flow with uniform cross slope may be
obtained by Equation 5:

1 0.6
LT — KuQO.ﬂl-ZSLO.E (_)
nSy (5)
where
K, is0.817,
Lt is curb opening length required to intercept 100 % of the gutter flow (m);
S.  is longitudinal slope;

Sy is cross slope (m/m); and

Q is gutter flow (m3/s).

10 © STANDARDS MALAYSIA 2014 - All rights reserved
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The following equivalent cross slope, 5., may be used for depressed section as shown in
Figure 4.

Se=Sx+S'wE, (6a)
S'w = a/[1 000 W], for Win m; or = §,; — Sy (6b)
where
S. is equivalent cross slope;
S'w is cross slope of the gutter measured from the cross slope of the pavement, S, (m/m);
Sw  is cross slope of depressed gutter (m/m);
Sy  is cross slope of the pavement (m/m);
a is gutter depression (mm); and

o is ratio of flow in the depressed section to total gutter flow determined by the gutter
configuration upstream of the inlet.

Figure 4. Depressed curb opening inlet

6.3.3 Combination inlets

The interception capacity of a combination inlet consisting of a curb opening and grate placed
side-by-side, is no greater than that of the grate alone. The curb opening shall not be included
in capacity computations.

A combination inlet is sometimes used with a part of the curb opening placed upstream of the
grate. The curb opening in such an installation intercepts debris which might otherwise clog
the grate and is called a "sweeper" inlet. A sweeper combination inlet has an interception
capacity equal to the sum of the curb opening upstream of the grate plus the grate capacity,
except that the frontal flow and thus the interception capacity of the grate is reduced by
interception at the curb opening.

© STANDARDS MALAYSIA 2014 - All rights reserved 11
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6.4 Interception capacity of inlets in sag location

The efficiency of inlets in passing debris is critical in sag locations because all runoff which
enter the sag shall pass through the inlet. Total or partial clogging of inlets in these locations
can result in hazardous ponded conditions. Combination inlets or curb-opening inlets shall be
used at these locations.

6.4.1 Curb-opening inlets

The capacity of a curb opening inlet in sag depends on water depth at the curb, the curb
opening length, and the height of the curb opening. The inlet operates as a weir to depths
equal to the curb opening height and as an orifice at depths greater than 1.4 times the
opening height. At depths between 1.0 and 1.4 times the opening height, flow is in transition
stage.

6.4.1.1 Interception capacity with weir

The weir location for a depressed curb-opening inlet is at the edge of the gutter, and the
effective weir length is dependent on the width of the depressed gutter and the length of the
curb opening. The weir location for a curb-opening inlet that is not depressed is at the lip of
the curb opening, and its length is equal to that of the inlet.

The weir equation for the interception capacity of curb-opening inlets with depression shall be
as shown in Equation 7;

Q; = Cy(L+ 1.8W) d1°

(7)
where
Q; is interception capacity of a grate inlet on grade (m?3/s);
Cyw 181.25;
L is length of the curb opening (m);

w is lateral width of depression (m); and
d is depth at curb measured from the normal cross slope (m) i.e., d = TSy

The weir equation is applicable to depths at the curb approximately equal to the height of the
opening plus the depth of the depression. Thus, the limitation on the use of Equation 7 for a
depressed curb opening inletis d < h + a.

The weir equation for interception capacity of curb—opening inlets without depression
becomes:

Q; =Cwld"® (8)

Without depression of the gutter section, the weir coefficient, Cy,,, becomes 1.6. The depth
limitation for operation as weir becomes d < h.

12 © STANDARDS MALAYSIA 2014 - All rights reserved



MS 2526-13:2014

6.4.1.2 Interception capacity with orifice

Curb-opening inlets operate as orifices at depths greater than approximately 1.4 times the
opening height. The interception capacity should be computed by Equation 9. These
equations are applicable to depressed and undepressed curb-opening inlets. The depth at the
inlet includes any gutter depression.

Qi = Cohg(2g1d; — (R/2)1}** (9)
where
Q; is interception capacity of a grate inlet on grade (m3/s);
C, is orifice coefficient (0.67);

d, s effective head on the centre of the orifice throat (m);
L is length of orifice opening (m);

Ay s clear area of opening (m?);

d; is depth at lip of curb opening (m);

g is 9.81 (m/s?); and
h is height of curb opening orifice (m).

As illustrated in Figure 5, other orifice throat locations can change the effective depth on the
orifice and the dimension (d; — (k/2)). A limited throat width could reduce the capacity of the

curb-opening inlet by causing the inlet to go into orifice flow at depths less than the heights of
the opening.

ANNNNNN

i

/& Qg‘
|
|

do = d; — (h/2)

M

N N N NN

Figure 5. Curb-opening inlets
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6.4.2 Combination inlets

Combination inlets consisting of a grate and a curb opening are considered advisable for use
in sag where hazardous ponding can occur. Equal length inlets refer to a grate inlet placed
along side a curb opening inlet, both of which have the same length. A sweeper inlet refers to
a grate inlet placed at the downstream end of a curb opening inlet. The curb opening inlet is
longer than the grate inlet and intercepts the flow before the flow reaches the grate. The
sweeper inlet is more efficient than the equal length combination inlet and the curb opening
has the ability to intercept any debris which may clog the grate inlet. The interception capacity
of the equal length combination inlet is essentially equal to that of a grate alone in weir flow.
In orifice flow, the capacity of the equal length combination inlet is equal to the capacity of the
grate plus the capacity of the curb opening. Equation 10 should be used for grates in weir flow
of combination inlets in sag locations.

Q; =CywPd'?

(10)
where,
Q; is interception capacity of a grate inlet on grade (m3/s);
Cyw s 1.66;
P is perimeter of the grate (m); and

d is average depth across the grate, 0.5(d; + d,) (m).

Assuming complete clogging of the grate, Equations 7, 8, and 9 for curb opening inlets shall
be applicable.

Where depth at the curb is such that orifice flow occurs, the interception capacity of the inlet
shall be computed by using Equation 11:

Q; = 0.67 A,(2gd)** + 0.67 hL(2gd,)"* (1)

where
Q; is interception capacity of a grate inlet on grade (m3/s);

A, s clear area of the grate (m?);

g is 9.81 (m/s?);

d is average depth over the grate (m);
h is height of curb opening orifice (m);
L is length of curb opening (m); and

d, is effective depth at the centre of the curb opening orifice (m).
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6.5 Locating inlets

The location of inlets is determined by geometric controls which require inlets at specific
locations; the use and location of flanking inlets in sag vertical curves, and the criterion of
spread on the pavement (see Figure 6). In order to adequately design the location of the
inlets for a given project, the following information should be obtained:

a) alayout or plan sheet suitable for outlining drainage areas;

b) road profiles;

c) typical cross sections;

d) grading cross sections;

e) superelevation diagrams; and

f) contour maps.

6.5.1 Geometric controls

There are a number of locations where inlets are necessary with little regard to contributing
drainage area. These locations shall be marked on the plans prior to any computations
regarding discharge, water spread, inlet capacity, or flow bypass. Such locations are:

a) atall low points in the gutter grade;

b) immediately upstream of median breaks, entrance/exit ramp gores, cross walks, and
street intersections, i.e., at any location where water could flow onto the travelway;

c) immediately upgrade of bridges (to prevent pavement drainage from flowing onto bridge
decks);

d) immediately downstream of bridges (to intercept bridge deck drainage);

e) immediately upgrade of cross slope reversals;

f) immediately upgrade from pedestrian cross walks;

g) atthe end of channels in cut sections;

h) on side streets immediately upgrade from intersections; and

i) behind curbs, shoulders or sidewalks to drain low area.

In addition to the areas identified above, runoff from areas draining towards the highway
pavement shall be intercepted by roadside channels or inlets before it reaches the roadway.
This applies to drainage from cut slopes, side streets, and other areas alongside the

pavement. Extraneous drainage shall not be handled by curbed pavement sections and
pavement drainage inlets.
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Inlet position to
suit maximum
spacing from top
of catchment

Inlet position to suit
maximum spacing
between inlets

Max. 450 mm in
Inlet minor storm
Curb line *
IHEH I
—t
Flow
Bus stop
Road

a) at bus stop

Inlet

\
Inlet at
sag point

tangent of
curb return

Inlet on
tangent of
curb return

Inlet upstream of

Curb line

Max. 1 000 mm in
minor storm

Road

b) at curb return

Max. 1 000 mm in

—
Flow

}Luw minor{storm )

T Turn lane _f

Through lane —t

c) at decelaration lane

Figure 6. Typical location of inlet on roads

6.5.2 Inlet spacing on continuous grades

The location of storm drain inlets between those required by geometric or other controls shall
be determined by design spread. The interception capacity of the upstream inlet shall be
defined by the initial spread. As flow is contributed to the gutter section in the downstream
direction, spread increases. The next downstream inlet shall be located at the point where the
spread in the gutter reaches the design spread.

16
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For a continuous slope, the use of uniform design spacing between inlets of a given design
shall only be permitted if the drainage area consists of pavement only or has reasonably
uniform runoff characteristics and is rectangular in shape. The time of concentration shall be
assumed to be the same for all inlets.

6.6 Inlet spacing design procedure

In order to design the location of inlets on a continuous grade, the computation sheet shown
in Table 5 should be used to document the analysis.
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Table 5. Inlet spacing computation worksheet

Route/location:
Computed by

Date:

Sheet 1 of 1

Remarks (19)
By-pass flow, @ (m¥s) (18)
)
®©
<
2 3
2 Intercept flow, ; (m¥s) (17)
3
£

Inlet type (16)

Inlet spacing computation sheet

Gutter discharge

Allowable spread

W /T (15)

Spread, T (m) (14)

Grate or gutter width, YW (m) (13)

Depth, ¢ (m) (12)

Total gutter flow (m¥s) (11)

Previous by-pass flow (m%/s) (10)

Cross slope, Sy or Sy (m/m) (9)

Longitudinal slope, SL (m/m) (8)

Gutter discharge
Design frequency

Q =CIAJK,(m¥s)(7)

Rainfall intensity, I (mm/hr) (6)

Time of concentration, ¢ . (min) (5)

Runoff coefficient, ' (4)

Drainage area (3)

Inlet

Station (2)

No. (1)
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