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DIA Report PROPOSED INTERNATIONAL SCHOOL IN KWU TUNG SOUTH

1. INTRODUCTION

1.1 Project Background

1.1.1 Ramboll Hong Kong Limited in associated with Binnies Hong Kong Limited (Binnies)
has been commissioned to carry out drainage impact assessment (DIA) for the
Proposed International School in Kwu Tung South. (Application Site).

1.1.2  The Application Site is divided into eastern and western parts by the River Beas, with
a few local village houses. Access to the Application Site is provided via Hang Tau Road
and village track roads (Figure K1).

1.1.3  The Application Site covers an area of approximately 128,232 m=2.

1.1.4  The Proposed Development consists of kindergartens, primary schools, middle & high
schools and ancillary facilities, with a total plot ratio of 1.33. The scheduled year of
completion of 2036. A summary of key information of the Proposed Development is
shown below in Table 1-1.

Table 1-1 Development Schedule (Final Phase)
Development Parameter Proposed Development
Site Area About 128,232 m?2
Plot Ratio About 1.33
Total Gross Floor Area (GFA) About 171,000 m2
Anticipated Population
Kindergarten About 600
Grades 1-5 About 1,000
Grades 6-12 About 1,400

1.1.5 This DIA is prepared based on available information and requirement under Drainage
Services Department (DSD) Advice Note No. 1 - Application to Drainage Impact
Assessment Process to Private Sector Projects.
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2. EXISTING DRAINAGE NETWORK

2.1 The Application Site

2.1.1 The Application Site is currently occupied by a number of temporary structures. The
land use of the Application Site will be changed to approximately 70% paved after the
Proposed Development.

2.2 Existing Catchment Drainage

2.2.1 The Application Site lies in the middle reach of River Beas. River Beas runs from the
south to the north and discharges into River Indus, which further discharges into
Shenzhen River to the north. Shenzhen River flows to the west and eventually
discharges into Deep Bay.

2.2.2 River Beas locates within the Indus Basin forming one of the tributaries of River Indus
and serves the southwest part of the Indus Basin.
2.3 Site Drainage and Sub-catchments

2.3.1 The identified relevant sub-catchments for and in vicinity of the Application Site are
shown on Figure K2. The existing drainage system in vicinity of the Application Site
is shown on Figure K3.

2.3.2 Runoff from all sub-catchments (Catchments 1 to 6) drains to the River Beas. Runoff
from these area passes through the Application Site and discharge to the River Beas.
2.4 Ground Levels

2.4.1 The western part of the Application Site slopes downward from the south and west in
general, and dipped gently towards River Beas.

2.4.2  The existing ground level of the western part falls gently from +10.0 mPD to +20.5
mPD (south to north). The existing ground level of the eastern part falls gently from
+13.0 mPD to +10 mPD (north to south).

RAMBOLL
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3. METHODOLOGY AND DESIGN PARAMETERS

3.1.1 The assessment criteria for the Application Site is based on the standards as set out in
DSD’s 5th edition of Stormwater Drainage Manual (SDM) published in January 2018
and the updates pursuant to Corrigendum No. 1/2022 and No.1/2024 promulgated.
Table 10 of the SDM provides the recommended design return periods based on flood
levels for the various drainage systems depending on the land use.

3.1.2 According to the SDM, 50-year design return period is recommended for the design of
drainage system.

3.1.3  The Rational Method is adopted for evaluating the runoff for the drainage design.

3.1.4  According to the rainfall zone as shown in Figure 3 of SDM, the Application Site is
located in an area that adopts rainfall statistics of North District Area. Hence, the
design storm constants are adopted in accordance with Table 3a of the SDM
corrigendum No.1/2024. The storm constants are shown in Table 3.1 below.

Table 3-1 Storm Constants with 50-year Return Period

Parameter Value
A 474.6
B 2.9
C 0.371

3.1.5 The runoff coefficient (C) values for the Rational Method were adopted in accordance
with Clause 7.5.2 of the SDM. A table of runoff coefficient is shown in Table 3.2 below.

Table 3-2 Runoff Coefficient

Land Use Runoff Coefficient (C) Value
Unpaved (e.g. existing tree groups) 0.35
Paved (e.g. concrete) 0.95

3.1.6  The effects of climate change are considered in accordance with Clause 6.8, Table 28
and Table 29 of the SDM corrigendum No.1/2022. A summary of increased rainfall due
to climate change is shown in Table 3.3 below.

Table 3-3 Rainfall Increase due to Climate Change

Classification Rainfall Increase (%) Sea Level Rise (m)
End of 21st Century
(2081-2100) 16.0 0.47

3.1.7 Design allowance in the End-21st Century is considered in the calculation as well and
summarized in Table 3-4.

Table 3-4 Design Allowance in End of 21st Century
Rainfall Increase Sea Level Rise (m)
12.1% 0.23

3.1.8  The roughness values of pipes were adopted in accordance with Table 13 and 14 of
the SDM. As a conservation approach, 10% (of flow area) sedimentation is adopted
for the proposed drainage system in design checking. A summary of roughness
coefficients is shown in Table 3-5 below.

RAMBGLL
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Table 3-5 Roughness Coefficient

Classification Roughness Coefficient Remarks
Poor Preg?;;SConcrete Colebrook-White ks = 0.6mm Concrete Pipe
Rectangular Channel Mannings'n = 0.015 Peripheral drains

RAMBGOLL
3-2



DIA Report PROPOSED INTERNATIONAL SCHOOL IN KWU TUNG SOUTH

4. POTENTIAL DRAINAGE IMPACT OF PROPOSED
DEVELOPMENT

4.1.1 The Application Site will be developed into an international school. The Master Layout
Plan of the Proposed Development is shown in Annex 1.

4.2 Changes to Drainage Characteristics

4.2.1 The Proposed Development will induce changes to the land use of the Application Site.
The percentage of paved area comprising building blocks, concrete structures, roads
and other paved facilities will be increased. As a result, there will be an increase in
surface runoff generated from the Application Site.

4.3 Volume of Runoff and Peak Runoff Rate

4.3.1 The increase in the peak runoff rates due to the Proposed Development at the
Application Site against various rainstorm return periods are shown in Tables 4-1
below.

4.3.2 The relevant calculations are included in Annex 1.

Table 4-1 Estimated Peak Runoff Rate
Peak Runoff Rate (m3/s)
Return Before After Increase in
Period Development Development Runoff
(1) (2) (2) — (1)
50 years 4.454 6.470 2.016
200 years 5.051 7.338 2.287

RAMBGLL
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5. PROPOSED DRAINAGE IMPACT MITIGATION MEASURES

5.1.1 To intercept existing overland flow blocked by the Proposed Development, surface
channels will be provided along the site boundaries of the Proposed Development. The
catchment of the flow intercepted and the proposed drainage system are shown on
Figure K4.

5.1.2  The flow will be discharged to River Beas through the proposed 1200 mm to 1800 mm
diameter drains along the public road inside the Application Site.

5.1.3 Details of the hydraulic calculations and results of hydraulic check of the proposed
drainage system along the public road inside the Application Site are contained in
Annex 3.

5.1.4  The sensitivity checking of River Beas is included in Annex 4.

5.1.5  The runoff from the Proposed Development and its adjacent catchment as shown in
Figure K4.

RAMBGOLL
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6. MAINTENANCE AND CONSTRUCTION CONSIDERATIONS

6.1 Maintenance Considerations

6.1.1 The parties responsible for managing and maintaining the completed proposed
drainage works are listed in Table 6-1.

Table 6-1 Preliminary Management and Maintenance Matrix

Management and

D ipti fP Drai Work
escription of Proposed Drainage Works Maintenance Party

Stormwater Storage facilities, box culverts, drainage pipes
and associated manholes on public roads or outside
boundaries

Drainage Services
Department

U-channels and associated catchpits which received the

The Applicant
surface water inside the Development sites PPH

Stormwater drainage facilities exclusively used for public
roads Highways Department
(I.e. carriageway and footpaths.)

6.2 Construction Considerations

6.2.1 The contractor for the Proposed Development will be responsible for the maintenance
of the existing drainage conditions in the vicinity of the Proposed Development during
the construction stage. The contract documents will specify that the contractor must
put in place appropriate temporary drainage measures to ensure that the flooding
conditions during the construction period must not be worse than those under existing
conditions.

6.2.2 The contractor’s attention shall be drawn to the diversion of the existing U-channel
along the boundary of the Proposed Development. Such measures must be submitted
to the Authorised Person or his representative for approval before construction
activities commence.

6.2.3 A settling basin will be installed to intercept runoff from the construction Application
Site before discharge into the River Beas.

RAMBOLL
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7. CONCLUSION

7.1.1  The runoff from the Proposed Development and from the adjacent catchment area of
the Proposed Development will be diverted by the project proponent. The runoff will
be conveyed by the proposed 1200 mm to 1800 mm diameter drains along public road
inside Application Site.

7.1.2  The runoff generated from the Proposed Development and its adjacent catchment
would only utilize about 87% of the proposed 1200 mm diameter drain, about 74% of
the proposed 1350 mm diameter drain, about 72% of the proposed 1650 mm diameter
drain and about 94% of the proposed 1800 mm diameter drain. The proposed drain in
public road inside Application Site discharges into the upstream section of the River
Beas.

7.1.3  Temporary drainage measures shall be implemented to ensure that the flooding
conditions will not be worsened during construction. Periodic inspection by the
Authorized Person or his representative will be carried out during construction.

7.1.4 With the implementation of the above proposed drainage measures and temporary
drainage works, the Proposed Development at the Application Site is technically
feasible from drainage impact point of view.

RAMBOLL
7-9



DIA Report PROPOSED INTERNATIONAL SCHOOL IN KWU TUNG SOUTH

Figures

RAMBGLL



2025/9/23

Plot Date

© Copyright by Binnies Hong Kong Limited

LEGEND:

) 2

A 0{3

SHE 2 m g

a.han The Boxes

AN A
- == < O Y
NN

)
I
o )2

e
=/

L
i~

S
T

Bl
g0\
<
Iy

[=)
‘%\&éﬂ%

ey £y 39
CTARGET VALLEY 85

i

( /~ ™~ //aﬁg
| / o V \
// \ 5 /c?Z /
\ \ !
S ) V[ ‘@ég\
U) % - e >/ = i; /
y 0// TSING KEVH
g// gy
\ / -
D Initial Date | Checked Date
(> n
Project
g

/ . N7
\( i (7
2

i \
|\ Tai /L NN

S16 APPLICATION FOR PROPOSED
INTERNATTONAL SCHOOL IN KWU
TUNG SOUTH

//‘ —_—
| / e (/// ///
N = AN ~ 7 7 /% f k o
\\ _— ) F e -n —
\\ - } AVl Rukos B
uen
) = I - __The-Gre
| 0 ) Q BB W< e Qn Y5
W/ . ( X o Tsiu K g D) gg ;%@a%’g\%é’ ““\D / /- s o
AN \ ;@@?ﬁ oe) \ W o Title
; ) d %Qg@m%g N \ /
0y eeijami-Cres nty - \ /
N, ~_/_ ( /
Q\QD&% > 0 77)\\7—/// - \
P Sy /s

&0 N o~ LOCATION PLAN

f = ( N ¥ @ - N A
S ( < \%D / \\ 20 ;\\ B g&\,\\\@ o e )
Q - — "X % e BT S>S o
& L) 0N s B B
/ AN \0 0: L/ </// ﬁgo | AN o [
AN 2 — N N
N\ N L W e N < e Figure No. Scale
/ S N V- \ N 6 N == RN
) 7 N | = o\ - N TR - \ ) K1 A3 1 : 20000
7 / N ) ~ Pl = SCN DN
- AN \\ N — N ) 7
1 N - N N N\ 0 7 — /
5 \\HlH\\\ XNH > (@ZM*\\ //1/1 > o /vg/ o — === o ! ?)b
Y-~z s \ > d S AT Linnies
N7 V- ) B N: A . Ty o
NN /j///A I 7// \\\\\\ f y /s g ° Vi A e BINNIES HONG KONG LIMITED
S0 @ﬁ?“/* | STy 2 S PSR ENGERT ./[J\ \ (= HEH TREMARA S
\7 ~ N \77 S /( /\ m o i, a % LA\D (_\ /,/\ “ /k ( /m/\ k(:JI

CAD Filename = C:\Daily Work\20250918G\K1.dgn CAD FILE: C:\Daily Work\20250918G\K1.dgn




2025/12/4

Plot Date

TOLIEE

ot

—fwrﬂrﬁﬂ—"‘m‘r*‘

[ |
BN | N B W

WO
I

%\ |

L
|

© Copyright by Binnies Hong Kong Limited

LEGEND:

THE APPLICATION SITE

CATCHMENT AREA (m

2

C1 99045

C2 122826

C3 211950

C4 164692

C5 7603

Cé 46806

C1 12500

C8 39500

€9 40000

Initial Date Checked Date

Project

INTERNATTONAL SCHOOL
TUNG SOUTH

S16 APPLICATION FOR PROPOSED

[N KWU

EXISTING CATCHMENT AREA

K2

Figure No. Scale

A3 1: 5000

Abinnies

BINNIES HONG KONG LIMITED
EEHIEBEHEARLSE

CAD Filename

= Y:\Daily Work\20251119B\DGN\K2.dgn

CAD FILE: Y:\Daily Work\20251119B\DGN\K2.dgn



yeu31024
Cloud

yeu31024
Cloud


2025/12/4

Plot Date

: <
N\
SIH1005241
A112.76-300
X1750

e
K

N
/N

© Copyright by Binnies Hong Kong Limited

LEGEND:

° EXISTING CATCHPIT

THE APPLICATION SITE

—— EXISTING DRAINAGE PIPE/ CHANNEL

CATCHMENT AREA (m?)

C1 99045

C2 122826

C3 211950

C4 164692

C5 7603

Cé 46806

C1 12500

C8 39500

€9 40000

Initial Date Checked Date

i

schiog)
H1027: A1 300
15.64-300  x115.7

Project

S16 APPLICATION FOR PROPOSED
INTERNATIONAL SCHOOL IN KWU
TUNG SOUTH

EXISTING DRAINAGE
SYSTEMS

Figure No. Scale

P(:B A3 1: 5000

AbInNies

BINNIES HONG KONG LIMITED
EEHIEBEHEARLSE

CAD Filename

= Y:\Daily Work\20251119B\DGN\K3.dgn

CAD FILE: Y:\Daily Work\20251119B\DGN\K3.dgn



yeu31024
Cloud


2026/2/4

Plot Date

© Copyright by Binnies Hong Kong Limited

LEGEND:

EXISTING CATCHPIT

THE APPLICATION SITE

EXISTING DRAINAGE PIPE/ CHANNEL
PROPOSED CATCHPIT

PROPOSED 500mm
RECTANGULAR CHANNEL

PROPOSED 900mm
RECTANGULAR CHANNEL

PROPOSED 1100mm
RECTANGULAR CHANNEL

PROPOSED 1300mm
RECTANGULAR CHANNEL

PROPOSED 1200mm DIAMETER
STORMWATER DRAIN

PROPOSED 1350mm DIAMETER
STORMWATER DRAIN

PROPOSED 1650mm DIAMETER
STORMWATER DRAIN

PROPOSED 1800mm DIAMETER
STORMWATER DRAIN

PROPOSED OUTLET

DISCHARGE OF CATCHMENT AREA
WITHIN PROPOSED DEVELOPMENT

CATCHMENT AREA (m?)

C1 99045

C2 122826

C3 211950

C4 164692

C5 7603

Cé 46806

C1 12500

C8 39500

€9 40000

Initial Date Checked Date

Project

S16 APPLICATION FOR PROPOSED
INTERNATIONAL SCHOOL IN KWU
TUNG SOUTH

\ schiog)
| ooz, avan

AT16.64-300 X1 157
| 1450

SCH1027445
A113.94-300

PROPOSED DRAINAGE
SYSTEMS

Figure No. Scale

P(Zl A3 1: 5000

Abinnies

BINNIES HONG KONG LIMITED
EEHIEBEHEARLSE

— o

CAD Filename = Y:\Daily Work\20251230G\DGN\K4.dgn CAD FILE: Y:\Daily Work\20251230G\DGN\K4.dgn



yeu31024
Cloud

yeu31024
Cloud

yeu31024
Cloud

yeu31024
Cloud

yeu31024
Cloud


DIA Report PROPOSED INTERNATIONAL SCHOOL IN KWU TUNG SOUTH

Annex 1
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DIA Report PROPOSED INTERNATIONAL SCHOOL IN KWU TUNG SOUTH

Annex 2
Runoff Calculations

RAMBGLL



Capacity Check:
Design Parameters
Design storm
Storm constants

Average Slope
Length of flow

Inlet time t,=0.14465L/H**A""

Unpaved area
Runoff coef.

Paved area
Runoff coef.

Catchment area
Runoff coef.
Surface roughness
kinematic viscosity
Frictional gradient

Catchment C7 and C8 (Before development) (50 years)

ATotal
Caverage

50
474.6
2.9
0.371

0.30
110

6.25

88900
0.35
38100
0.95
127,000
0.53
0.6

1.14
100

year return period

m/100m
m

mm For Poor Precast Concrete Pipes

2
mm°/s
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Capacity Check:
Peak Runoff
Flow time

Time of concentration

Intensity

Peak runoff

Catchment C7 and C8 (Before development) (50 years)

te

= Lj/Vj

= 338
to ttp

= 963

= al(t,+b)
- 23801
- 0278CiA

= 4.454

Page 2 of 8

1.281

(Climate Change
Factor)

(SDM Table 28)



Capacity Check:
Design Parameters
Design storm
Storm constants

Average Slope
Length of flow

Inlet time t,=0.14465L/H**A""

Unpaved area
Runoff coef.

Paved area
Runoff coef.

Catchment area
Runoff coef.
Surface roughness
kinematic viscosity
Frictional gradient

Catchment C7 and C8 (After development) (50 years)

ATotal
Caverage

50
474.6
2.9
0.371

0.30
110

6.25

38100
0.35
88900
0.95
127,000
0.77
0.6

1.14
100

year return period

m/100m
m

mm For Poor Precast Concrete Pipes

2
mm°/s
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Capacity Check:
Peak Runoff
Flow time

Time of concentration

Intensity

Peak runoff

Catchment C7 and C8 (After development) (50 years)

te

= Lj/Vj

= 338
to ttp

= 963

= al(t,+b)
- 23801
- 0278CiA

= 6.470

Page 4 of 8

1.281

(Climate Change
Factor)

(SDM Table 28)



Capacity Check:
Design Parameters
Design storm

Storm constants

Average Slope
Length of flow

Inlet time t,=0.14465L/H**A""

Unpaved area
Runoff coef.

Paved area

Runoff coef.
Catchment area
Runoff coef.
Surface roughness
kinematic viscosity
Frictional gradient

Catchment C7 and C8 (Before development) (200 years)

ATotal
Caverage

200
501.4
245
0.348

0.30
110

6.25

88900
0.35
38100
0.95
127,000
0.53
0.6

1.14
100

year return period

m/100m
m

mm For Poor Precast Concrete Pipes

2
mm°/s
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Capacity Check:
Peak Runoff
Flow time

Time of concentration

Intensity

Peak runoff

Catchment C7 and C8 (Before development) (200 years)

te

= Lj/Vj

= 338
to ttp

= 963

= al(t,+b)
= 26991
- 0278CiA

= 5.051

Page 6 of 8

1.281

(Climate Change
Factor)

(SDM Table 28)



Capacity Check:
Design Parameters
Design storm

Storm constants

Average Slope
Length of flow

Inlet time t,=0.14465L/H**A""

Unpaved area
Runoff coef.

Paved area

Runoff coef.
Catchment area
Runoff coef.
Surface roughness
kinematic viscosity
Frictional gradient

Catchment C7 and C8 (After development) (200 years)

ATotal
Caverage

200
501.4
245
0.348

0.30
110

6.25

38100
0.35
88900
0.95
127,000
0.77
0.6

1.14
100

year return period

m/100m
m

mm For Poor Precast Concrete Pipes

2
mm°/s
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Capacity Check:
Peak Runoff
Flow time

Time of concentration

Intensity

Peak runoff

Catchment C7 and C8 (After development) (200 years)

te

= Lj/Vj

= 338
to ttp

= 963

= al(t,+b)
= 26991
- 0278CiA

= 7.338

Page 8 of 8

1.281

(Climate Change
Factor)

(SDM Table 28)
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Summary of Catchment Characteristic

ARCT
) 8
; 3 8 y
2 =
[ <4
] -
- ‘\C\Q % 7
Catchment | Area (mz) Before2 Development _ Afterzl)evelopment _ Runoff Coefficient Peak Runoff (50-year
Paved Area (m") | Unpaved Area (m) | Paved Area (m”) | Unpaved Area (m") [ Paved | Unpaved return period) (m3/s)
Cl 99045 29,714 69,332 29,714 69,332 [ 0.95 0.35 2.646
C2 122,826 36,848 85,978 36,848 85,978 | 0.95 0.35 3.393
C3 211,950 63,585 148,365 63,585 148,365 | 0.95 0.35 5.944
C4 164,692 49,408 115,284 49,408 115,284 | 0.95 0.35 4.583
C5 7,603 2,281 5,322 2,281 5,322 | 0.95 0.35 0.36
C6 46,806 14,042 32,764 14,042 32,764 | 0.95 0.35 1.634
C7 13,432 4,030 9,402 9402.4 4029.6| 0.95 0.35 0.697
C8 39,500 11,850 27,650 27650 11850 0.95 0.35 1.902
C9 40,000 12,000 28,000 28000 12000 0.95 0.35 1.685
C10 35,300 10,590 24,710 24710 10590 0.95 0.35 1.862
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Summary of Proposed Pipes

:/'
=
ko N
LD
X o
Vg Bz QZ

P a7 /]
INLET OF UPSTREAW RIVER ¥

.\‘ I 9

E 5] [
A L=

Catchment Proposed Pipes/ Channels
C1 1100 RC
C2 1800mm Pipe
C3 1800mm Pipe
C4 1300 RC
C5 500 RC
Coé 900 RC
C7 1200mm Pipe
C8 1800mm Pipe
C9 1650mm Pipe

C10 1350mm Pipe
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Capacity Check: Catchment C4

N e
\/ { .
‘ > <L 4 \.u.!
.
| LN
C 3 ‘/\,\//’ \‘»“%
[ NS
/ i >§ 4
/ s S
S AN
/// ( ]/,
,/4 /’/
S s
2 /
/ /
’ /
/ C4 |
/ i
/ £ 7
/ SV
/'/ Y /./l
\\\: , ‘/'/A /,/ 7
/=< ‘\‘ /,/l
) \
2| //
Design Parameters
Design storm 50 year return period
Storm constants a 474.6
29
c 0.371
Average Slope H 28.00  m/100m
Length of flow L 770 m
Inlet time t,=0.14465L/H** A" ¢, 1721 min
Unpaved area Au 115284 m’
Runoff coef. Cu 0.35
Paved area Ap 49408 m’
Runoff coef. Cr 0.95
Catchment area ATotal 164,692 m’
Runoff coef. Caverage 0.53
Surface roughness kg 0.6 mm For Poor Precast Concrete Pipes
kinematic viscosity v .14 mm’/s
Frictional gradient S 1lin 100
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Capacity Check:
Peak Runoff
Flow time

Time of concentration

Intensity

Peak runoff

Catcvhmentv C4

te

Qp

Using Manning's Equation for Rectangular-Channel Geometry

Width

Height

Area

Wetted Perimeter
Hydraulic Radius
Slope [Decimal]
Manning's Roughness

Full Flow Velocity Vu
Full Flow Discharge

1300

1300
1.690
3.900
0.433

0.01
0.015

3.82
6.45
387104

mm

m/s
m%/s
I/min

Lj/Vj
3.20 min
to + tp
20.41 min
(Climate Change

al(t,+b)  x 1281  Factor)
189.03 mm/hr (SDM Table 28)
0278 CiA
4.587 m’/s

Input Parameter

Input Parameter
Slope =tan 6

for Fair concrete Pipe

Assume the maximum water depth in the Rectangular-channel be 90% of the size

Water Wetted Hydraulic

Area . Y ,UI Velocity |Discharge
Depth Perimeter Radius
[mm] m? m m m/s m>/s
1170 1.521 3.640 0.418 3.726 5.667

Page 4 of 22
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Capacity Check:

Design Parameters
Design storm
Storm constants

Average Slope
Length of flow

Inlet time t,=0.14465L/H**A""

Unpaved area
Runoff coef.

Paved area
Runoff coef.

Catchment area
Runoff coef.
Surface roughness

kinematic viscosity
Frictional gradient

Catchment C9

( 7
o a

L

ATotal
Caverage

k

S

\4

Sf lin

50
474.6
2.9
0.371

2.00
381

16.63

12000
0.35
28000
0.95
40,000
0.77
0.6

1.14
100

year return period

mm For Poor Precast Concrete Pipes

2
mm’/s
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Capacity Check:
Peak Runoff
Flow time

Time of concentration

Intensity

Peak runoff

Peak Runoff From C4

Total Peak Runoff
Capacity of Drain
Trial pipe size
Hydraulic radius
Mean velocity
(Colebrook-White)

Capacity provided

Allow 10% Area for Siltation

Utilization

Catchment C9

te

tC

1

Qp

D

R=D/4
?
Q

Qo0

= Lj/Vj
= 1.40 min
= to + tf
= 18.02 min
C
= a/(t,+b) X 1.281
= 196.75 mm/hr
= 0278 Ci A
= 1.685 m’/s
= 4.587 m’/s
= 6.272 m’/s
= 1650 mm
= 0.4125 m
k 1.255v
= —./32¢RS, lo S
2RS; log| 14.8R R\/(32gRSf)
= 4.55 m/s
= V' x Cross Section Area of Drain
= 9.72 m’/s
= 8.75 m’/s
> Peak runoff Q,
= Qp/Qg0v
= 72%

Page 6 of 22

(Climate Change
Factor)

(SDM Table 28)



Capacity Check: Catchment C3

/'/‘/
/ 4
S >3
\ - —
= =7
Design Parameters |
Design storm 50 year return period
Storm constants a 474.6
29

c 0.371
Average Slope H 26.00  m/100m
Length of flow L 770 m
Inlet time t,=0.14465L/H** A" ¢, 17.03  min
Unpaved area Au 148365 m’
Runoff coef. Cu 0.35
Paved area Ap 63585 m’
Runoff coef. Cr 0.95
Catchment area ATotal 211,950 m’
Runoff coef. Caverage 0.53
Surface roughness kg 0.6 mm For Poor Precast Concrete Pipes
kinematic viscosity v .14 mm’/s
Frictional gradient S 1lin 85
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Capacity Check: Catchment C3

Peak Runoff
Flow time te = Lj/Vj
= 2.95 min
Time of concentration te = to + t¢
= 19.98 min
(Climate Change
Intensity i - alt+b)’ 1281  Factor)
= 190.34 mm/hr (SDM Table 28)
Peak runoff Q, = 0278 CiA
= 5944 m’/s
Capacity of Drain
Trial pipe size D = 1800 mm
Hydraulic radius R=D/4 = 0.45 m
Mean velocit - k. 1255y
(Colebrook-White) voom RS el e ks
= 5.20 m/s
Capacity provided Q = V' x Cross Section Area of Drain
= 1323 m’/s
Allow 10% Area for Siltation Qup, = 1191 ms
> Peak runoff Q,
Utilization = Qp/Qoo%
= 50%

Page 8 of 22



Capacity Check: , Catghment CS

Design storm 50 year return period
Storm constants a 474.6
2.9

c 0.371
Average Slope H 2.00  m/100m
Length of flow L 2000 m
Inlet time t,=0.14465L/H**A*" ¢ 8.74  min
Unpaved area Au 11850 m’
Runoff coef. Cu 0.35
Paved area Ar 27650 m°
Runoff coef. Cr 0.95
Catchment area ATotal 39,500 m’
Runoff coef. Caverage 0.77
Surface roughness k, 0.6 mm For Poor Precast Concrete Pipes
kinematic viscosity v .14 mm’/s
Frictional gradient S¢  lin 85
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Capacity Check:
Peak Runoff
Flow time

Time of concentration

Intensity

Peak runoff

Peak runoff From C3

Total runoff
Capacity of Drain
Trial pipe size
Hydraulic radius
Mean velocity
(Colebrook-White)

Capacity provided

Allow 10% Area for Siltation

Utilization

Catchment C8

te

tC

1

Qp

D

R=D/4
?
Q

Qo0

= Lj/Vj
= 2.95 min
= to + tf
= 11.69 min
C
= a/(t,+b) X 1.281
= 22491 mm/hr
= 0278 Ci A
= 1.902 m’/s
= 5.944 m’/s
= 7.846 m’/s
= 1800 mm
= 0.45 m
k 1.255v
= —./32¢RS, lo S
2RS; log| 14.8R R\/(32gRSf)
= 5.20 m/s
= V' x Cross Section Area of Drain
= 13.23 m’/s
= 1191 m’/s
> Peak runoff Q,
= Qp/Qg0v
= 66%

Page 10 of 22

(Climate Change
Factor)

(SDM Table 28)



Capacity Check: Catchment C2
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~ g
Design Parameters
Design storm 50 year return period
Storm constants a 474.6
29
c 0.371
Average Slope H 26.00  m/100m
Length of flow L 770 m
Inlet time t,=0.14465L/H** A" ¢, 17.98  min
Unpaved area Au 85978 m’
Runoff coef. Cu 0.35
Paved area Ap 36848 m’
Runoff coef. Cr 0.95
Catchment area Arotal 122,826 m’
Runoff coef. Caverage 0.53
Surface roughness kg 0.6 mm For Poor Precast Concrete Pipes
kinematic viscosity v .14 mm’/s
Frictional gradient S lin 85
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Capacity Check:
Peak Runoff
Flow time

Time of concentration

Intensity

Peak runoff

Peak runoff from C3
Peak runoff from C8
Total runoff
Capacity of Drain
Trial pipe size
Hydraulic radius
Mean velocity
(Colebrook-White)

Capacity provided

Allow 10% Area for Siltation

Utilization

Catchment C2

te

tC

1

Qp

D

R=D/4
?
Q

Qo0

= Lj/Vj

= 2.95 min

= to + tf

= 20.93 min

(Climate Change

- a/t+b°  x 1281  Factor)
= 187.47 mm/hr (SDM Table 28)
= 0278 Ci A

= 3393 m’/s

= 5.944 m’/s

= 1.902

= 11.238

= 1800 mm

= 0.45 m

k 1.255v
= —./32¢RS, lo S
2RS, log| 14.8R R\/(32gRSf)

= 5.20 m/s

= V' x Cross Section Area of Drain

= 13.23 m’/s

= 1191 m’/s

> Peak runoff Q,

= Qp/Qoo%

= 94%
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Capacity Check:

Catchment C1

Design storm
Storm constants

Average Slope
Length of flow

Inlet time t,=0.14465L/H**A""

Unpaved area
Runoff coef.
Paved arca
Runoff coef.
Catchment area
Runoff coef.
Surface roughness

kinematic viscosity
Frictional gradient

Cr

ATotal
Caverage

k

v
Sf lin

474.6
2.9
0.371

20.00
770

19.37

69332
0.35
29714
0.95
99,045
0.53
0.6

1.14
100

year return period

m/100m

min

mm For Poor Precast Concrete Pipes

2
mm°/s

Page 13 of 22



Capacity Check:
Peak Runoff

Flow time

Time of concentration

Intensity

Peak runoff

Catchment C1

Using Manning's Equation for Rectangular-Channel Geometry

Width
Height
Area

Wetted Perimeter
Hydraulic Radius
Slope [Decimal]

Manning's Roughness

Full Flow Velocity Vu
Full Flow Discharge

te = Lj/Vj
3.58 min
t, o+t
= 22.94 min
i - a/t+b°  x
= 181.93 mm/hr
Q, = 0278CiA
= 2.655 m’/s
1100 mm Input Parameter
1100 mm Input Parameter
1210 m?
3.300 m
0.367 m
0.01 Slope =tan 6
0.015 for Fair concrete Pipe
3.42 m/s
4.13 m%s
247947 I/min

Assume the maximum water depth in the Rectangular-channel be 90% of the size

Water Wetted Hydraulic

Area . Y ,UI Velocity |Discharge
Depth Perimeter Radius
[mm] m? m m m/s m°/s
900 0.990 3.300 0.300 2.988 2.958

Page 14 of 22

(Climate Change
Factor)

(SDM Table 28)

1.281

> Peak runoff Q,



Capacity Check: Catchment C7
~ ' I AR ]~

Design storm 50 year return period
Storm constants a 474.6
2.9

c 0.371
Average Slope H 2.00  m/100m
Length of flow L 120 m
Inlet time t;=0.14465L/H*?A*" 1t 584  min
Unpaved area Au 4030 m’
Runoff coef. Cu 0.35
Paved area Ar 9402 m’
Runoff coef. Cr 0.95
Catchment area ATotal 13,432 m’
Runoff coef. Caverage 0.77
Surface roughness k, 0.6 mm For Poor Precast Concrete Pipes
kinematic viscosity v .14 mm’/s
Frictional gradient S 1lin 100

Page 15 of 22



Capacity Check:
Peak Runoff
Flow time

Time of concentration

Intensity

Peak runoff

Peak runoff from C1
Total runoff
Capacity of Drain
Trial pipe size
Hydraulic radius
Mean velocity
(Colebrook-White)

Capacity provided

Allow 10% Area for Siltation

Utilization

Catchment C7

te

tC

1

Qp

D

R=D/4
?
Q

Q909

= Lj/Vj
= 3.20 min
= to + tf
= 9.04 min
C
= a/(t,+b) X 1.281
= 242.27 mm/hr
= 0278 Ci A
= 0.697 m’/s
= 2.655 m’/s
= 3.352
= 1200 mm
= 0.3 m
k 1.255v
= —./32¢RS, lo S
2RS; log| 14.8R R\/(32gRSf)
= 3.74 m/s
= V' x Cross Section Area of Drain
= 423 m’/s
= 3.81 m’/s
> Peak runoff Q,
= Qp/Qq0v
= 88%

Page 16 of 22

(Climate Change
Factor)

(SDM Table 28)



Capacity Check:

V.

Catchment C6

Design storm
Storm constants

Average Slope
Length of flow

Inlet time t,=0.14465L/H**A""

Unpaved area
Runoff coef.

Paved arca

Runoff coef.
Catchment area
Runoff coef.
Surface roughness
kinematic viscosity
Frictional gradient

Cr

ATotal
Caverage

k

v
Sf lin

50
474.6
2.9
0.371

0.30
240

15.07

23403
0.35
23403
0.95
46,806
0.65
0.6

1.14
100

year return period

m/100m

min

mm For Poor Precast Concrete Pipes

2
mm°/s
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Capacity Check:
Peak Runoff
Flow time

Time of concentration

Intensity

Peak runoff

Using Manning's Equation for Rectangular-Channel Geometry

Width
Height
Area

Wetted Perimeter
Hydraulic Radius
Slope [Decimal]

Manning's Roughness

Full Flow Velocity Vu
Full Flow Discharge

Catchment C6
te = Lj/Vj
= 4.09 min
t, to + t;
= 19.16 min
(Climate Change
i = al(t,+b)  x 1281  Factor)
= 192.94 mm/hr (SDM Table 28)
Qp = 0278 CiA
= 1.632 m’/s
900 mm Input Parameter
900 mm Input Parameter
0810 m’
2.700 m
0.300 m
0.01 Slope =tan 6
0.015 for Fair concrete Pipe
2.99 m/s
2.42 m%s
145198 I/min

Assume the maximum water depth in the Rectangular-channel be 90% of the size

Water Wetted Hydraulic

Area . Y ,UI Velocity |Discharge
Depth Perimeter Radius
[mm] m? m m m/s m>/s
810 0.729 2.520 0.289 2.916 2.126

Page 18 of 22

> Peak runoff Q,



Capacity Check: Catchment C5

Design storm 50 year return period
Storm constants a 474.6
2.9

c 0.371
Average Slope H 3.00  m/100m
Length of flow L 70 m
Inlet time t;=0.14465L/H*?A*" 1t 333 min
Unpaved area Au 3041 m’
Runoff coef. Cu 0.35
Paved area Ar 4562 m’
Runoff coef. Cr 0.95
Catchment area ATotal 7,603 m’
Runoff coef. Caverage 0.71
Surface roughness k, 0.6 mm For Poor Precast Concrete Pipes
kinematic viscosity v .14 mm’/s
Frictional gradient S 1lin 100
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Capacity Check:
Peak Runoff

Flow time

Time of concentration

Intensity

Peak runoff

Using Manning's Equation for Rectangular-Channel Geometry

Width
Height
Area

Wetted Perimeter
Hydraulic Radius
Slope [Decimal]

Manning's Roughness

Full Flow Velocity Vu
Full Flow Discharge

Catchment C5
te = Lj/Vj
6.05 min
t, o+t
= 9.38 min
C
1 = al/(t,+b) X
= 239.79 mm/hr
Q, = 0278 C1 A
= 0.360 m’/s
500 mm Input Parameter
500 mm Input Parameter
0250 m?’
1.500 m
0.167 m
0.01 Slope =tan 6
0.015 for Fair concrete Pipe
2.02 m/s
0.50 m%/s
30285 I/min

Assume the maximum water depth in the Rectangular-channel be 90% of the size

Water Wetted Hydraulic

Area . Y ,UI Velocity |Discharge
Depth Perimeter Radius
[mm] m? m m m/s m°/s
450 0.225 1.400 0.161 1.971 0.443

Page 20 of 22

(Climate Change
Factor)

(SDM Table 28)

1.281

> Peak runoff Q,



Capacity Check:

Design storm
Storm constants

Average Slope
Length of flow

Inlet time t,=0.14465L/H**A""

Unpaved area
Runoff coef.

Paved area
Runoff coef.

Catchment area
Runoff coef.
Surface roughness

kinematic viscosity
Frictional gradient

Cr

ATotal
Caverage

k

v
Sf lin

50 year return period

474.6
2.9

0.371

2.00 m/100m
120 m
5.30 min
10590 m’
0.35

24710 m’
0.95

35,300 m°
0.77

0.6 mm

1.14  mm’/s
100

Page 21 of 22

For Poor Precast Concrete Pipes



Capacity Check:
Peak Runoff
Flow time

Time of concentration

Intensity

Peak runoff

Peak runoff from C5
Peak runoff from C6

Total runoff
Capacity of Drain
Trial pipe size
Hydraulic radius
Mean velocity
(Colebrook-White)

Capacity provided

Allow 10% Area for Siltation

Utilization

Catchment C10

te = Lj/Vj
= 3.20 min
t, = to+ t;
= 8.50 min
i - al(ttb)’  x 1.281
= 246.45 mm/hr
Q, = 0278 CiA
= 1.862 m’/s
= 0360 m’/s
= 1.632 m’/s
= 3.854 m’/s
D = 1350 mm
R=D/4 = 0.3375 m
= k. 1255v
d = ~3%RS log] 148R R\/(32gRSf)
= 4.02 m/s
Q = V' x Cross Section Area of Drain
= 575 m’/s
Q909 = 5.18 m’/s
> Peak runoff Q,
= Qp/Qo0v%
= 74%

Page 22 of 22

(Climate Change
Factor)

(SDM Table 28)
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Annex 4 Hydraulic calculation at River Beas

Q — é Sl/ZRZ/S

n
Area of flow A=
Wetted Perimeter P=
Hydraulic radius R=
Hydraulic gradient S=
Mannings Coefficient =
Capacity of Channel Q=
Increase rate of discharge Q'=

Percentage with respect to
Full flow of River Beas

16m

47.380 m’ (Based on as-built drawing)
26.286 m

1.802

0.002 From as-built

0.035 Table 13 of SDM

A x sM1/2) x RA(2/3)

n

93.910 m’/s
228 m'ls (Refer to Annex 1)

2.43%
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Pedestrian handfciling
(see Drawing No.90464/145C)

Pedestrian handrailing

Bank level varies (see Drawing
No. 90464/DC9713/118 & 119) Bank level .
A Rt -
[, o o —
S Mat geotextile reforced grass S
(see Drawing No. 90464/DC9713/145C) P22
& Mat geotextile reforced grass BPZ
1 > Dam Level 13.8{4mPD 16000 R "
7
o
) - 1
20mm size aggregate 75mm ¢ weephole | 8000 ~N 7 A
place in hessian bags staggered at 5m c/c = 2
1150 | 7
Flood Level ) ’ S
E.J. O =%
T T e e e e e e e e e [ e e e e e e e e e S e S e e TR 2
VNN - e e
50mm ¢ uPVC weephole 2350 5000 5000 2500 /
jizontally st dat 1
horizontally staggered at 1m c¢c/c 0.125mm  thick
polythene sheet C283 reinforcing mesl
75mm & weephole
175mm thick concrete with
staggered at 5m c/c Weephole

150mm thick well
compacted sub—base

C283 reinforcing mesh

Trapezoidal Channel Type 4

” (CH1.1055 — CH1.1304.900)

1:50

Pedestrian handrailing
(see Drawing No0.90464 /145C)

Bank level varies (see Drawing
No. 90464/DC9713/118 & 119)

3500mm wide
maintenance road

P s o — — — —— S Wa— S— —— — —— w——

900mm long T12 dowel
bar at 300mm c/c

Construction joint at slope toe

Pedestrian handrailing

Bank level

1:25

2’13%2 er%t:i)r('ntg"eNg?f%%fg‘&Bongsﬂ3/1450) (see Drawing No. Mat geotextile reforced grass
=0 10200 90464 /DC9713/200) 2300
' — 175mm thick concrete
with C283 reinforcing mesh
Dam Level|5.908mPD ' 75mm @ weephole g
- staggered at 5m c/c 1150 —Weephole filled by 20mm
: 2 Cross fall no fines concrete
20 , ¢ S Flood Level Els 1 in 100
lace in Fosoparedne > _ _ > E.J.S E.J.S. Cd 75mm dia. hole
place In hessian bags I e e e e e e e e e e s e e e e e s e s e e e e s e e e ey =l o TE=-F to be drilled
, RGN ‘ p 7SN S i 8 ! ‘ Dry weather flow (DWF) channel
orizont '?Omtm ® uF;Vth1eepho/le 2350 5000 = Jy (see Drawing No. 90464/DC9713/145C and 118) — i .
orizontally staggered at 1m c/c = = vV - B
0.125mm thick S 10 7""""""‘"—'“"""““"“‘—":?‘_,’ F————————
polythene sheet Rip—rap (see Drawing No. A < ) : 8 r\ B .
175mm thick concrete with 90464 /DC9713/145C) ‘ — e
150mm thick well C283 reinforcing mesh o %&ﬁ;{_ 75
compacted sub—base I N C T C (D
OO IO
\——Non—woven geotextile
. 150mm thick well (~180-250g/m?)
Trapezoidal Channel Type 5 compacted sub—base
(CH1.2956 — CH1.3315) Weephole formed by coring
1:
%0 on the bottom slab
1: 10
Pedestrian handrailing . -
(see Drawing No.90464 /145C) ¢ Pedestrian handrailing
Bank level varies (see Drawing
No. 90464/DC9713/118 & 119) Bank level .
: st
Mat gDeotextiIe reforced grass . //’
(see Drawing No. 90464 /DC9713/145C) Mat geotextile reforced grass s 5>
e
{ 16000 e~
Dam Level 5.90‘8mPD o ’/. -
2 2
~ =2 ]
20mm size aggregate 75mm @ weephole | 6200 1800 A/./‘ 5 !
place in hessian bags staggered at 5m c/c 1150 = i — 175mm thick concrete
Fiood Level | /,’\\ with C283 reinforcing mesh
. —_ ——— L B — —w 1 EJS E.J.S. Gzt — Weephole filled with
T e e e e e s e e e e e e e e e e e e e e e s e e e e e e e oy 2 { Sa—— 20mm aggregate
YT NZENN = f:; 5 B Dry weather flow (DWF) channel 75mm  dia. WPVC bi
50mm @ uPVC weephole 2350 5000 5000 [ Jy (see Drawing No. 90464/DC9713/145C and 118) / m dia. pipe
horizontally staggered at 1m ¢/c | 0.125mm thick S\ W= i ; i |
polythene sheet 4 9 , Y 4 4
2500 4 B e it T T T
175mm thick concrete with 7? mm ¢dwe: p;ole = ° 4 - 5
150mm thick well €283 reinforcing mesh staggered at 5m c/c <7 ) saee 4 \
compacted sub—base = 75 ,\)
g Crr 730\
2 S e Eﬁc -
o OO (OO
i Ol h nn el T e 6 Non—woven geotextile
TI’O eZOld C-: g -yg-— 150mm thick well (~180-250g/m?) wrap on
compacted sub—base the bottom of weephole

(CH1.3315 — CH1.3919.384)

1:50

Weephole with uPVC pipe

on_the bottom slab
1: 10

Notes :

1. This drawing is to be read in conjunction with

the general notes on drawing No. 90464/
DCY9713/102 unless otherwise stated.

2. For pedestrian hondroilin§ see drawing No.

90464 /DC9713 /500.

3. Anchorage and lap length of reinforcment
shall conform with section 3.12.8 BS8110 :

Part : 1997. '

4. Contraction joints and expansion joints detail for
trapezoidal concrete channel type 4, 5 and 6
shall be the same as those shown on drawing

No. 90464 ,/DC9713/200.
5. Concrete grade 40/20D.
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