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Overview of Urban Road Drainage Systems in Hong Kong 
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Presented in this paper is an overview of urban road drainage system in Hong 
Kong. The hydrological process, catchment characteristics and stormwater 
drainage system in the urban areas are briefly discussed. Gully inlets, as an 
integral part of the stormwater drainage system hydraulically, are discussed in 
more details ID aspects of design and maintenance. 

Introduction 

Most urban areas in Hong Kong fall within strips of reclaimed land along the water 
front. They have the common characteristics of steep and undeveloped upstream with 
flat and highly urbanised downstream. To prevent flooding, we have to convey the 
stormwater to the sea by means of drainage system, which consists of underground 
pipeline networks and river channels. Drainage is a closely linked system and every 
component is inter-related. To ensure that the drainage system performs satisfactorily, 
it is prudent that every component of the system can function to' the required 
serviceability level. 

• How a Drop of Rain Reaches the Sea 

Starting from May every year until the end of the wet season in October, Hong Kong 
will be subject to rainstorms. The rainfall will generate surface runoff and if the 
runoff is above the capacity of the drainage system, flooding will occur. 

Let us look more closely to the above hydrological process. Before the rain drop 
reaches the ground, it may be held up by the leaves of the trees or on the surface of the 
buildings. When the rain hits the ground, some of it will be absorbed into the soil and 
becomes ground water. It may also be absorbed into the trees and release back to the 
air later. However, if the ground is paved up by concrete, this absorption will be 
reduced. The rain water will either stay in the small ponds on the ground surface or 
flow along the road until reaching a nearby ro~d gully. This portion of rain water 
running on ground surface is called surface runoff . 
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• Road gul ly is the inlet of road drainage sys tcm and is the first drainage component in 
collecting surface nmoff into the system. After getting through the gully grating into 
the gully sump, the collected water will pass through a connection pipe into the 
underground pipeline system. Through the pipeline networks, the stormwater will be 
discharged to suitable outlets, such as the sea or rivers. Figure I shows the typical 
arrangement of gully inlets and the pipe drains. 

Catchment Characteristics of Hong Kong Urban Areas 

From the drainage point of view, the upper part of most Hong Kong catchments has a 
steep gradient and is generally not subject to flooding. The stormwater runoff can easily 
flow to the downstream by natural over-land flow or through the man-made drainage 
conduits. Meanwhile, drainage systems in the downstream urban areas are flatter and 
are susceptible to tidal influence. The extreme sea level criterion will then become a 
controlling factor and must be catered for in the design of downstream drainage systems. 

• The upper catchments in Hong Kong are usually not developed. Urbanisation of them 
wiII increase the peak flow of surface runoff to the downstream. When the undeveloped 
area is paved for buildings and roads, there will be no absorption of rain into the ground, 
nor there be any interception of rain by trees or vegetation. More surface runoff will be 
generated and the flood flow can reach the downstream faster through the man-made 
conduits. As a result, there will be an increase in the total volume of runoff and an 
increase in the peak flow rate to the downstream drains. 

• 

The catchment sizes in Hong Kong are small. Together with the steep topography in the 
upper part of the catchment, the stormwater runoff can reach the downstream in a 
relatively short time. We call the time for the peak flood to reach the downstream outlet 
as the Catchment Response Time. In general, the response time for most urban 
catchments is around 1 - 2 hours, meanwhile, the response time for the larger rural 
catchments like Kam Tin is around 3 - 4 hours. 

Since the catchment response time in Hong Kong is short, there is not much emergency 
arrangement we can make in reducing flood damage when the rain starts to fall. We 
should therefore design and maintain the drainage system to ineet any rainstorms 
whenever they come. 

Drainage Systems in Hong Kong 

Hong Kong is a hilly area. Except for the Yuen Long and the North districts, most 
catchments have appreciable natural drainage gradients. The drainage paths from the 
upstream to the sea are also relatively short. Under this topography, drainage by 
conveyance is generally more economic as compared with flood storage or infiltration 
approaches. Construction of drainage pipeline networks should first be considered 
among all flood improvement measures. 

Flood protection standard of drainage system is represented by its capacity in handling 
floods of defined severity. The severity of a flood is in turn measured by its Return 
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Period, i,c. the average or expected period between recurrence of such a flood, So, 
extreme and infrequent floods will have large return periods, and vice versa, The design 
standard of DSD is listed in the Stormwater Drainage Manual (1994) which requires the 
flood protection level for trunk drains in urban area to be 200 years return period, In 
other words, the average or expected period between flooding of the system is 200 
years, Meanwhile for small branch drains serving localised areas, the protection level is 
set as 50 years return period, 

The above standard is introduced in 1994 and not all the drainage systems in Hong 
Kong can meet them, DSD is carrying out a series of 7 Drainage Master Plan (DMP) 
Studies to evaluate the existing drainage condition of the stormwater systems and 
recommend improvement measures, The coverage of each Drainage Master Plan Study 
is shown in Figure 2, 

The first study of the programme has started in January 96 and the last one is expected 
to start in September 98, The first study for the Yuen Long areas is about complete and 
the recommended measures will proceed to the detailed design stage and construction is 
expected to commence in March 02, 

Inlets of the Stormwater Drains 

Satisfactory performance of the complete drainage system requires the proper 
functioning of each component The first drainage component in the conveyance of 
storrnwater is the inlets where the surface runoff is collected into the underground 
pipeline. If this inlet is blocked by debris or silt, it will affect the overall performance of 
the system. 

There are two basic types of drainage inlets, namely, catchpits and road gullies. 
Catchpits are usually constructed to receive stormwater from stream courses or from 
slopes. Catchpits can take different shapes and forms to suit the individual site 
situations. There are no typical design and they can be combined with rock traps or sand 
traps to improve the quality of collected stormwater and to prevent blockage of the 
pipelines. See Figures 3 & 4. DSD has recently prepared some General Guidelines for 
Design of Catchpits with a view to better facilitate the maintenance operations. 

Road gullies are constructed to capture stormwater from the road surface. There are 
generally three types of gully inlets, namely, 

1. kerb or side entry opening (i.e. the kerb overflow weir) 
2. grate inlet 
3. combination of kerb opening and grate inlet 

A gully inlet also includes sump pit, air trap and connection pipe. A typical combined 
gully inlet is shown in Figure 5. The grating provides a running surface for traffic yet 
can prevent debris from entering the drainage pipeline. The standard gully grating used 
in Hong Kong is a double triangular grating of dimension 432 mm x 517 mm and is 
adopted from the British Standard 497 ; 1976. 
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The: kerb overtlow weir can provide an additional drainage path tor the surtace runoff. 
The sump pit provides a deposition point tor silt and heavy debris carried in the 
storm water. The air trap can seal up the foul air in the drainage pipeline and can also 
screen off the floating debris in the surface runoff. The connection pipe connects the 
gully to the underground drainage pipeline for discharge of the captured stormwater. 

Design of Road Gullies 

Design of road gullies in HK is detailed in "Road Note 6 - Road Pavement Drainage" 
(1994). This Road Note is based on the research reports from UK with modification to 
suit the local condition. In particular the rainfall in HK is much heavier than in UK and 
the design spacing of the gullies has been adjusted accordingly. 

To find out the entry capacity of gullies, we must frod out whether the gully pit is a Sag 
Gully or an On-grade Gully. A sag gully is one at a low point where the water will pond 
up above the gully and the longitudinal flow of water is not significant. An on-grade 
gully is one on a sloping road, from which any flows bypassing the inlet can flow to the 
one downstream. 

A sag gully can operate under weir control or orifice control and the entry capacity can 
be estimated from hydraulic calculations. Meanwhile for on-grade gully, the hydraulic 
behaviour is much more complicated and cannot be predicted accurately with 
calculations. The entry capacity of a gully grating must be determined by carrying out 
tests, either in the field by using water from hydrants or water tanker, or on scaled 
models in a laboratory. The standard gully that we use in Hong Kong has been tested in 
UK in 1984 and the results are published in Contractor Report 2 by the Transport and 
Road Research Laboratory. 

Kerb overflow weirs are installed to provide an additional drainage path in roads with 
moderate or steep gradients where the flow velocity is high and the efficiency of the 
gully is low. Another application of the kerb overflow weir is at the sag points or the 
flat roads where the grating can easily be blocked by debris. The weir will then become 
a reserve inlet in case the gully is obstructed. Therefore, kerb overflow weirs are 
provided for roads with gradients larger than 5% or smaller than 0.5%. 

To prevent debris from being washed into the gully pits, screening bars are installed in 
the overflow weirs. Vertical bars are installed in gullies on flat roads or sag points. 
Meanwhile, horizontal bars are installed in gullies on moderate or steep roads. See 
Figure 6. 

According to the Road Note 6, under rainfall with probability of 10 times a year, a 
design flooded width of 0.75 m is generally permitted for flat or near flat roads. For 
roads with steeper gradients, a smaller flooded width is desirable. If the rainfall is 
heavier, i.e. more rare in terms of probability, a "larger flood width will be permitted. 
Some information is extracted below: 
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Storm Occurrence Rainfall Intensity Max. Flooded Width for 
Normal Roads 

10 times/year 80 mmlh 0.75 m 
5 times/year lOO mmlh 0.83 m 
once per year 140 mmIh 0.95 m 
once per 50 years 240mmlh 1.20 m 
once per 200 years 280mmlh 1.28 m 

The flooded width has been designed to cause a minimum inconvenience to the public. 
For example, the flooded width for the more frequent rainfall of 10 times per year is 
0.75 m and splashing over the pedestrians on the footpath is quite minimal. Even under 
more extreme rainstorms of once per 50 years, the flood depth should still be confined 
below the kerb height to avoid flooding to the adjoining land or properties. 

Maintenance of Road Drainage Systems 

The maintenance of road drainage systems are defIned under the Lands and Works 
Branch Technical Circular No. 10/88. Relevant part of the Circular is extracted below : 

Category of Stormwater Routine Minor 
Drainage System of Inspection Clearance Repair Remarks 

Natural Stream Course Work 
Exclusive Road Drainage 
Installations : 

(a) Gully pits HyD RSD/USD HyD See Note ( I) 
HyD 

(b) Gully connections, down HyD DSD HyD See Notes (1) & 

(c) 

(d) 

Notes 

pipes from elevated HyD (2) 
highway structures 

Roadside slope drainage, HyD HyD HyD See Note (3) 
roadside open channels, 
catchpit open connections 

Roadside catchpit piped HyD DSD HyD See Notes (1) 
connections, cross road HyD (2) 
drains connecting open 
channels 

(I) Clearance of pump sumps, gully pits and connections within the boundary 
of high speed roads shall be carried out by HyD. 

(2) Overall responsibility for exclusive road drainage lies with HyD. DSD 
shall provide service for clearance OD request. 

(3) HyD is only responsible for the maintenance of surface channels and 
catchpits on roadside slopes where the slope itself is maintained by HyD. 
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from the above, you may notice that the maintenance of common road drainage 
systems are carried out by a number of offices, each office being responsible for part 
of the whole system. To achieve success in the upkeep the serviceability of the road 
drainage system, it would demand for high degree of understanding and cooperation of 
the individual offices. 

Discussion 

The current practice and guidelines on design of stormwater drainage systems and 
gully intakes are covered under the Stormwater Drainage Manual (DSD, 1994) and the 
Road Note 6 (HyD, 1994). Despite the fact that some specific technical particulars 
might need improvement or further deliberation, these documents nevertheless serve a 
good standard in protecting Hong Kong from flooding. 

Gully inlet is an integral part of the stormwater drainage system. It is the entry point 
of road surface runoff and its performance is in line with the overall services provided 
by the system. Every component in the system is equally important and must receive 
the same concern. It is a matter of fact that not all the existing stormwater drainage 
systems and inlets can meet the current design standard as our standards are very 
contemporary. There is a need to upgrade the systems. TIlls upgrading should apply 
to every component including the inlets and pipelines such that an overall 
improvement of performance is achieved. 

LaSt, but most important of all, is the maintenance aspects of the road drainage system. 
Only under good maintenance that our road drainage systems can perform to the 
design standard and maintain our community free from flooding. 
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