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1 Introduction 

1.1 Background 

1.1.1 

1.1.2 

The applicant seeks planning permission from the Town Planning Board (the Board) to use Lots 

136 RP (Part) and 2149 (Part) in D.D. 106 and adjoining Government Land (GL), Kam Tin, Yuen 

Long, New Territories (the Site) for ‘Proposed Temporary Warehouse (excluding Dangerous 

Goods Godown (D.G.G.)) with Ancillary Facilities and Associated Filling of Land for a Period of 3 

Years’. 

This report aims to support the development in drainage aspect. 

1.2 Application Site 

1.2.1 The application site is situated beside Kam Ho Road near Pat Heung Depot.  It has an area of 

approx. 2,128 m2. The site location is shown in Figure 1. 

1.2.2 A existing site was unpaved. The existing site levels are approx. from +8.8mPD to +15 mPD.  It is 

proposed raised the site levels to + 10.2 mPD (or rise with 0.2m concrete if higher than +10.2) to 

match with the nearby road levels and for formation of structures, parking and L/UL space and 

circulation area. 

1.2.3 There is an existing 1.7m channel which would eventually discharge to 3 cells 7000 (W) x 3600 (H) 

box culvert at the east. Figure 2 indicate the existing drainage system of the area. 
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2 Development Proposal 

2.1 The Proposed Development 

2.1.1 The total site area is approximately 2,128 m2.  After the development the site would be fully paved. 

The catchment plan is shown in Figure 4. 

Proposed Development 

Total Site Area (m2) 2,128 

Paved Area after Development (m2) 2,128 

    Table 1 – Site Development Area 

 

3 Assessment Criteria 

3.1.1 The Recommended Design Return Period based on Flood Level from SDM (Table 10) is adopted 

for this report.  The recommendation is summarized in Table 2 below. 

Description Design Return Periods 

Intensively Used Agricultural Land 2 – 5 Years 

Village Drainage Including Internal 

Drainage System under a polder 

Scheme 

10 Years 

Main Rural Catchment Drainage 

Channels 

50 Years 

Urban Drainage Trunk System 200 Years 

Urban Drainage Branch System 50 Years 

Table 2– Design Return Periods under SDM 

3.1.2 The proposed drainage system intended to collect runoff from internal site and external catchment. 

1 in 50 years return period is adopted for the drainage design. 
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3.1.3 Stormwater drainage design will be carried out in accordance with the criteria set out in the 

Stormwater Drainage Manual published by DSD. The proposed design criteria to be adopted for 

design of this stormwater drainage system and factors which have been considered are summarised 

below. 

1. Intensity-Duration-Frequency Relationship – The Recommended Intensity-
Duration-Frequency relationship is used to estimate the intensity of rainfall. It 
can be expressed by the following algebraic equation. 

𝑖 =
𝑎

(𝑡𝑑 + 𝑏)𝑐
 

  

The site is located within the HKO Zone. Therefore, for 50 years return period, 

the following values are adopted. 

 

a = 505.5 

b = 3.29 

c = 0.355 

(Corrigendum No.1/2024) 

The development is proposed for temporary use for a period of 3 years. 11.1% 

rainfall increase due to climate change is considered. 

2. The peak runoff is calculated by the Rational Method 
i.e. Qp = 0.278CiA 

 

where Qp = peak runoff in m3/s 

   C = runoff coefficient (dimensionless) 

   i = rainfall intensity in mm/hr 

   A = catchment area in km2 

 

 

3. The run-off coefficient (C) of surface runoff are taken as follows: 
 

1. Paved Area:    C = 0.95 
2. Unpaved Area:   C = 0.35 
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4. Manning’s Equation is used for calculation of velocity of flow inside the channels: 
 

Manning’s Equation:    𝑣 =
𝑅

1
6

𝑛
 𝑅

1

2 𝑆𝑓

1

2 

 

Where,  

 

V = velocity of the pipe flow (m/s) 

Sf = hydraulic gradient 

n = manning’s coefficient 

R = hydraulic radius (m) 

 

5. Colebrook-White Equation is used for calculation of velocity of flow inside the pipes: 
 

Colebrook-White Equation:  𝑣 = −√32𝑔𝑅𝑆 𝑙𝑜𝑔 ( 
𝑘𝑠

14.8𝑅
+

1.255𝑣

𝑅√32𝑔𝑅𝑆𝑓
) 

where,  

  V = velocity of the pipe flow (m/s) 

  Sf = hydraulic gradient 

  kf = roughness value (m) 

  v = kinematics viscosity of fluid 

  D = pipe diameter (m) 

  R = hydraulic radius (m) 
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4 Proposed Drainage System  

4.1. Proposed Channels 

4.1.1 Proposed Channels are designed for collection of runoff for internal and external catchment.  They 

are proposed to connect to 3 cells box culvert in the east through 1.7m channel and existing pipe. 

The utilization of the existing 1.7m channel is 12.6% according to checking in Appendix A.  It has 

enough capacity. Existing 1.7m channel covered by proposed run-in/out to be replaced by 1800mm 

pipe and manhole type S1. The checking of 1800mm pipe is shown in Appendix A which has 

capacity not less than 1.7m channel.   

4.1.2 The design calculations of proposed UChannel are shown in Appendix A.  

4.1.3 The alignment, size, gradient and details of the proposed drains are shown in Figure 3. The 

catchment plan is shown in Figure 4.  

4.1.5 Reference Drawings are shown in Appendix C for reference. 

5 Conclusion 

5.1.1 Drainage review has been conducted for the Proposed Development.  The surface runoff will be 

collected by the proposed drains and discharged to existing drainage system. With implementation 

of the above drainage system, no unacceptable drainage impact is anticipated. 

 

- End of Text    - 
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Zone
n 0.014 505.5

Return Period 1 in 50 years Ks 0.15 3.29

Viscosity 0.000001 0.355

Catchment Area Table (Area in m2)

Catchment A1 B1 B2 C1 C2

Total Area 2128 5988 8618 23829 3108

Hard Paved Area 2128 0 0 0 0

Unpaved Area 0 5988 8618 23829 3108

Equival. Area 2021.6 2095.8 3016.3 8340.15 1087.8

Pavement Type Hard Paved Unpaved

Runoff Coefficient 0.95 0.35

Calculation Table of Drainage System
US MH/PIT DS MH/PIT US GL DS GL Size 

mm
Gradient 

1 in
Type US IL DS IL U/S MH/PIT 

TYPE 
Length

m
V

m/s###
Capacity 

m3/s
Catchments Total Equivalent Area

m2
ToC 
min

Intensity 
mm/hr ##

Total 
Discharge 

m3/s

Utilization Remark

SP01 CP1.01 15.00 12.50 525 Stp. Ch. UC-Stepped 14.09 11.84 SP 21.2 Stp. Ch. 0.43 A1,B1 4117.40 5.80 257 0.29 68.3%
CP1.01 CP1.02 12.50 8.80 525 Stp. Ch. UC-Stepped 11.59 8.14 CP 46 Stp. Ch. 0.43 A1,B1 4117.40 5.84 256 0.29 68.2%

CP1.02
EXISTING 1700 

CHANNEL
8.80 8.40 600 100 UC 7.64 7.53 CP 10.8 2.34 0.68 A1,B1,B2 7133.70 6.39 251 0.50 73.5%

SP02 CP2.01 15.00 10.30 525 Stp. Ch. UC-Stepped 14.09 9.64 SP 73.6 Stp. Ch. 0.43 A1,B2 5037.90 5.80 257 0.36 83.6%
CP2.01 CP1.02 10.30 8.80 600 71 UC 9.14 8.15 CP 69.8 2.78 0.80 A1,B2 5037.90 5.97 255 0.36 44.4%

EXISTING 1700 
CHANNEL

1700 200 UC 3.31 7.69 A1,B1,B2,C1,C2 16561.65 6.46 250 1.15 15.0%

Proposed 1800 pipe 10.20 10.20 1800 200 PIPE 6.70 3.62 8.29 A1,B1,B2,C1,C2 16561.65 6.46 250 1.15 13.9%
Cap no less than 

existing 1700 
Channel

IL match with existing levels
#SP: Start Point
## : With 11.1% rainfall increase as per Table 28 of SDM Corrigendum No. 1/2022.
###: 10% reduction of Area as per SDM section 9.3

Appendix A: Design Calculation

Storm 
Constant

HKO

HKO a

HKO b

HKO c



GEO Technical Guidance Note No. 27
Hydraulic Design of Stepped Channels 

Refer to : Figure 2 - Design Chart for Standard Sized Stepped Channels

US MH/PIT DS MH/PIT US GL DS GL US IL DS IL
Length

m
Size
mm

Cap **
L/min

Cap

m3/s
GL angle

deg

Gradient α  
(provided)

deg

Note*

SP01 CP1.01 15.00 12.50 14.09 11.84 21.2 525 25800 0.43 6.73 6.73
Less than 20 deg, 

take 20 deg for 
checking

CP1.01 CP1.02 12.50 8.80 11.59 8.14 46 525 25800 0.43 4.60 4.60
Less than 20 deg, 

take 20 deg for 
checking

SP02 CP2.01 15.00 10.30 14.09 9.64 73.6 525 25800 0.43 3.65 3.65
Less than 20 deg, 

take 20 deg for 
checking

*: GEO TGN 27 Figure 2 ref., Cap increase while gradient decrease.  When gradient less than 20 deg take gradient as 20 deg for conservative purpose
**: GEO TGN 27 Figure 2 ref.

Nomial Size 
W

mm

D
mm

300 350
375 540
450 575
525 615
600 650
675 740
750 775
900 850
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DETAILS OF
STEPPED CHANNEL

MINOR AMENDMENT. Original Signed
B MINOR AMENDMENT. Original Signed 3.94
C MINOR AMENDMENT. Original Signed 08.2001
D GENERAL REVISION. Original Signed 12.2002
E NOTE 6 AMENDED. Original Signed 01.2004

11.92

F NAME OF DEPARTMENT AMENDED. Original Signed 01.2005

A

G GENERAL REVISION. Original Signed 08.2006

60 THK. MASONRY FACING ON 50 MIN. THK.
CEMENT MORTAR ( SET IN 1 : 3 CEMENT / SAND )
OR 75 THK. CONCRETE APRON, AS SPECIFIED;
ALL TO BE OMITTED IF THIS AREA IS SPRAYED
CONCRETE FINISHED

SLOPE PROFILE

50 MIN. THK.
CEMENT MORTAR

50 MIN. THK.
CEMENT MORTAR

DESIGN CHANNEL DEPTH
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MIN. FALL
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MIN. FALL
1 : 10
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NOTES:
1.      ALL DIMENSIONS ARE IN MILLIMETRES.

2.      FOR DIMENSIONS OF CHANNELS SEE TABLE.

3.      ALL CONCRETE SHALL BE GRADE 20 /  20.

4.      CONCRETE SURFACE FINISH SHALL BE
CLASS U2 OR F2 AS APPROPRIATE.

5.      EXPANSION JOINTS SHALL BE PROVIDED AT
A MAXIMUM SPACING OF 10 METRES WITH DETAILS
AS SHOWN ON STD. DRG. NO. C2413.

6.      675 - 900 CHANNELS SHALL BE REINFORCED
AS SHOWN ON STD. DRG. NO. C2410.

NOMINAL SIZE
H T B D

300
375
450
525
600
675
750
900

80 100 350
100 150 540
100 575
100 615
100 650
125 175 740
125 175 775
125 175 850
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150
150
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SECTION A - A

H BIM OBJECT REVISION. 12.2025
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Structural design report for drainage modification works 
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1 Introduction 

1.1 Background 

1.1.1 

1.1.2 

The applicant seeks planning permission from the Town Planning Board (the Board) to use Lots 

136 RP (Part) and 2149 (Part) in D.D. 106 and adjoining Government Land (GL), Kam Tin, Yuen 

Long, New Territories (the Site) for ‘Proposed Temporary Warehouse (excluding Dangerous 

Goods Godown (D.G.G.)) with Ancillary Facilities and Associated Filling of Land for a Period of 3 

Years’. 

This report provides structural design for Manhole Type S1 for 1800 pipe (max.4m depth) to support 

the application. 

2 Design Assumptions for R.C. 

2.1 R.C. Design of Manholes 
2.1.1 Design Parameters 

Design is in accordance with the Building (Construction) Regulations 1990 and the following 

standards and code of practices: - 

• Code of Practice for Structural Use of Concrete 2013

• Guide to Retaining Wall Design Geoguide 1 (GEO, 1993)

• Code of Practice for Foundations 2017

• Code of Practice for Dead and Imposed Loads 2011

2.1.2 Concrete 

Concrete mixes and cover to reinforcement for individual elements comply with Building 
(Construction) Regulations 1990, CS1:2010, Code of Practice for the Structural Use of Concrete 
2013. 

Unless noted otherwise, concrete shall be designed mix with the following minimum grades 30D 

and maximum aggregate size of 20mm. 

2.1.3 Steel Reinforcement 

Steel reinforcements shall comply with CS2:2010 with the following minimum yield strength: 

For high yield deformed bar reinforcements, (Grade 500B or 500C) 

fy = 500 N/mm2
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2.1.4 Concrete Cover 

Unless noted otherwise, concrete cover to main reinforcement shall be 40mm or diameter of bar, 

whichever is greater. 

2.1.5 Lap Length and Anchorage Length 

Unless noted otherwise, minimum lap lengths and minimum anchorage lengths shall be 40 times 

bar diameter. 

 

 

End of Text 
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1. Design Parameters

1 Angle of resistance of soil Φ = 30 deg

2 Coefficient of earth pressure at rest  K0 = 0.5

3 Unit weight of filling materials γs = 19 kN/m3

4 Surcharge Ws = 5 kN/m2 Outside C/W

5 Water Density γw = 9.8 kN/m3

6 Unit weight of reinforced concrete γc = 24.5 kN/m3

 

2. Design Assumptions

1 Water table is assumed to be at +10.2 mPD.

2 Backfilling material is homongenous over the entire depth of the manhole

3 Founding material of the manhole base is FILL.

3. References

1 Code of Practice for Structural Use of Concrete 2013

2 Guide to Retaining Wall Design Geoguide 1 (GEO, 1993)

3 Code of Practice for Foundations 2017

4 Code of Practice for Dead and Imposed Loads 2011

4. Reinforcement Summary

Wall Slab

Vertical Horizontal Top Bottom

T20-150 T20-150 T16-150 T16-150

Appendix A - Manhole R.C. Calculation



Top Slab Design

1. Sizing

Lx = length of shorter span

Ly = length of longer span

Lx= 2050 mm

Ly= 4100 mm

h= 260 mm

Section Plan

Ly / Lx = 4100/2050

= 2.00         > 2

Therefore, design the wall as a-1 way slab.

2. Loadings 0.15m cover

GL

Surcharge

γc= 24.5 kN/m2 Ws=5 kN/m2 γs= 19 kN/m3

Angle of resistance for soil  Φ = 30 deg

Coefficient of earth pressure at rest  K0 = 0.5

Depth @ slab top H = 2 m max. 2m cover

Thickness of the slab h = 0.26 m

Soil P = γs H = 38  kN/m2

Slab Self-weight γch = 6.37  kN/m2

Surcharge P= Ws = 5  kN/m2

Adopt Factor of Safety = 1.4 (DL) + 1.6 (LL)

Factored Total Pressure n = 1.4 × (38+6.37 )+1.6 × 5

= 70.1  kN/m2

Dead load Soil

Top Slab

Lx

Ly

h

Ly

H



Top Slab

3. Design Moment and Shear

Length of Span Lx = 2.050 m

Consider one meter run slab as a simply-supported beam under UDL =  n

Moment @ mid-span Msx = 36.8 kNm/m

Shear Force @ support Vx = 71.9 kN/m

4. Bending Reinforcement

fcu = 30 MPa

fy = 500 MPa

Cover = 40 mm

b = 1000 mm

h = 260 mm

As min =0.13%bh= 338 mm2 cl. 9.3.1.1 (a)

Concrete 2013

4.1 Reinforcement

Try Re-bar = 16 mm Diameter

d1 = 260 - 40 - 16 /2

= 212 mm

K = Msx/(fcu×b×d1^2) Eq 6.7-8

= 0.027 < 0.156 Concrete 2013

Therefore, no compression reinforcement required

z = min[( 0.5 +(0.25-K/0.9)^(0.5))* d, 0.95d)] Eq 6.13

= 201.4 mm Concrete 2013

As = Msx/(0.87 * fy * z) Eq 6.12

= 420 mm2 > As min Concrete 2013

Provide T = 16 - 150

As = 1340 mm2 > 420 mm2 OK!

Table 4.2 Concrete 2013



Top Slab

5. Shear Reinforcement

(100 * As/(bv * d)) = 0.63 < 3 Table 6.3

Adopt 0.63 Concrete 2013

(400/d) = 1.89 > 1

Adopt 1.89

(fcu/25)^(1/3) = 1.06

vc = 0.68 N/mm2

v = V/bd

= 0.34 N/mm2 < vc

Therefore, no shear reinforcement required.

6. Deflection Checking

Unfactored Ms = 25.93 kNm/m

Ms/(b*d^2) = 0.58 N/mm2

Modification Factors

Mfs = 4.88 >1 (Long-span modification) Table 7.4 Concrete 2013

Adopt 1

fs = 333 MPa Table 7.4 Concrete 2013

Mft = 1.36 <2 Table 7.4 Concrete 2013

Mfc = 1 (Because no compression reinforcement) Table 7.5 Concrete 2013

Mfl = 1

Type C-Cantilever/ S-Simply Supported/ Ct-Continous

Basic Span-Depth Ratio = 20 Table 7.3 Concrete 2013

Span-Depth Ratio Required = 27.2

Actual Span-Depth Ratio = 7.9

< 27.2 OK!



Top Slab

7. Crack Width Checking

Thernal Crack

= 1.00E-05 cl. 5.2.3 SDM 2013

fct/fb = 0.67 cl. 5.5.2 (6) SDM 2013

Bar Size = 16 mm

h = 260 mm

Area of Steel As = 2680.8257 mm2

Area of Concrete Ac = 260000 mm2

T1 = 35
o
C cl. 5.5.2 (13) SDM 2013

Minimum Steel Ratio As/Ac min = fct/fyk cl. 5.5.2 (2) SDM 2013

= 0.00262

Steel Ratio ρ As/Ac = 0.01031 > 0.00262 ok!

Thermal Crack Spacing s = 517.3 mm cl. 5.5.2 (6) SDM 2013

Thermal Crack Width w = 0.09 mm cl. 5.5.2 (11) SDM 2013

Flexural Crack

= Crack @ surface of the wall

= 81.0 mm

`

Es = 200 GPa

Ec = 22.2 GPa Table 5.1 SDM 2013

N = Es/(Ec/2)

= 18.02

x = 1/b*[-N*As+((NAs)^2+2NAsbd)^(1/2)]

= 79.9 mm

fst = Ms/(d-x/3)/As

= 104.38 N/mm2

ε1 = fst/Es*(h-x)/(d-x)

= 0.0007115

= 260 mm Crack @ slab surface

ε2 = b*(h-x)(a'-x)/(3EsAs(d-x))

= 0.0003053

εm = ε1-ε2

= 0.0004062 Concrete 2013

w = 3*acr*εm/(1+2*(acr-cmin)/(h-x))

= 0.068 mm Concrete 2013

Therefore, Flexural Crack Width = 0.068 mm

Total Crack Width = 0.158 mm

< 0.25 mm OK!

Eq 7.2

Eq 7.1

Coefficient of thermal contraction of mature 

concrete α

Distance from the point considered to the surfa

ce of the nearest tension steel acr

Distance from the compression face to the the 

crack a'



Wall Design

1. Dimensions

Lx = length of shorter span

Ly = length of longer span

Lx= 2800 mm

Ly= 5600 mm

h= 250 mm

Section Elevation

Ly / Lx = 5600/2800

= 2.00             > 2

Therefore, design the wall as a-1 way slab.

2. Loadings

Soil Water Surcharge

γs= 19 kN/m3 γw= 9.8 kN/m3 Ws= 5 kN/m2

γw= 9.8 kN/m3

Angle of resistance for soil  Φ = 30 deg

Coefficient of earth pressure at rest  K0 = 0.5

Depth @ wall toe H = 4 m

Soil P = K0γ' H = 18.4  kN/m2

Water P= γwH = 39.2  kN/m2

Surcharge P= K0 Ws = 2.5  kN/m2

Adopt Factor of Safety = 1.4 (DL) + 1.6 (LL)

Factored Total Pressure n = 1.4 × (18.4+39.2 )+1.6 × 2.5

= 113.2  kN/m2

Wall

Ly Ly

Lx
h

H



Wall

3. Design Moment and Shear

Length of Short Span Lx = 2.800 m

Consider one meter run slab as a simply-supported beam under UDL =  n

Moment @ mid-span Msx = 110.9 kNm/m

Shear Force @ support Vx = 158.5 kN/m

4. Bending Reinforcement

fcu = 30 MPa

fy = 500 MPa

Cover = 40 mm

b = 1000 mm

h = 250 mm

As min =0.13%bh= 325 mm2 cl. 9.3.1.1 (a)

Concrete 2013

4.1 Reinforcement

Try Re-bar = 20 mm Diameter

d1 = 250 - 40 - 20 /2

= 200 mm

K = Msx/(fcu×b×d1^2) Eq 6.7-8

= 0.092 < 0.156 Concrete 2013

Therefore, no compression reinforcement required

z = min[( 0.5 +(0.25-K/0.9)^(0.5))* d, 0.95d)] Eq 6.13

= 176.75312 mm Concrete 2013

As = Msx/(0.87 * fy * z) Eq 6.12

= 1443 mm2 > As min Concrete 2013

Provide T = 20 - 150

As = 2094 mm2 > 1443 mm2 OK!

Table 4.2 Concrete 2013



Wall

5. Shear Reinforcement

(100 * As/(bv * d)) = 1.05 < 3 Table 6.3

Adopt 1.05 Concrete 2013

(400/d) = 2.00 > 1

Adopt 2.00

(fcu/25)^(1/3) = 1.06

vc = 0.81 N/mm2

vc (2d) = 2d / av × vc cl 6.1.2.5 (g) Concrete 2013

= 2.6 N/mm2

( where av is assumed to be 125 mm )

v = V/bd

= 0.79 N/mm2 < vc (2d)

Therefore, no shear reinforcement required.

6. Deflection Checking

Unfactored Ms = 58.90 kNm/m

Ms/(b*d^2) = 1.47 N/mm2

Modification Factors

Mfs = 3.57 >1 (Long-span modification) Table 7.4 Concrete 2013

Adopt 1

fs = 333 MPa Table 7.4 Concrete 2013

Mft = 1.05 <2 Table 7.4 Concrete 2013

Mfc = 1 (Because no compression reinforcement) Table 7.5 Concrete 2013

Mfl = 1

Type C-Cantilever/ S-Simply Supported/ Ct-Continous

Basic Span-Depth Ratio = 20 Table 7.3 Concrete 2013

Span-Depth Ratio Required = 21.1

Actual Span-Depth Ratio = 11.2 < 21.1 OK!



Wall

7. Crack Width Checking

Thernal Crack

= 1.00E-05 cl. 5.2.3 SDM 2013

fct/fb = 0.67 cl. 5.5.2 (6) SDM 2013

Bar Size = 20 mm

h = 250 mm

Area of Steel As = 4188.7902 mm2

Area of Concrete Ac = 250000 mm2

T1 = 35
o
C cl. 5.5.2 (13) SDM 2013

Minimum Steel Ratio As/Ac min = fct/fyk cl. 5.5.2 (2) SDM 2013

= 0.00262

Steel Ratio ρ As/Ac = 0.01676 > 0.00262 OK!

Thermal Crack Spacing s = 397.9 mm cl. 5.5.2 (6) SDM 2013

Thermal Crack Width w = 0.07 mm cl. 5.5.2 (11) SDM 2013

Flexural Crack

= Crack @ surface of the wall

= 80.1 mm

Es = 200 GPa

Ec = 22.2 GPa Table 5.1 SDM 2013

N = Es/(Ec/2)

= 18.02

x = 1/b*[-N*As+((NAs)^2+2NAsbd)^(1/2)]

= 90.8 mm

fst = Ms/(d-x/3)/As

= 165.68 N/mm2

ε1 = fst/Es*(h-x)/(d-x)

= 0.0012077

= 250 mm Crack @ slab surface

ε2 = b*(h-x)(a'-x)/(3EsAs(d-x))

= 0.0001847

εm = ε1-ε2

= 0.0010229 Concrete 2013

w = 3*acr*εm/(1+2*(acr-cmin)/(h-x))

= 0.163 mm Concrete 2013

Therefore, Flexural Crack Width = 0.163 mm

Total Crack Width = 0.233 mm

< 0.25 mm OK!

Coefficient of thermal contraction of mature 

concrete α

Distance from the point considered to the surface 

of the nearest tension steel acr

Distance from the compression face to the the cra

ck a'

Eq 7.2

Eq 7.1



Bottom Slab Design

1. Dimensions

Lx = length of shorter span

Ly = length of longer span

Lx= 1100 mm

Ly= 2800 mm

h= 300 mm

Section Plan

Ly / Lx = 2800/1100

= 2.55          > 2

Therefore, design the wall as a-1 way slab.

2. Loadings

Weight of Walls = 159.86 kN

Weight of Top Slab = 10.96 kN

Weight of Bottom Slab = 22.64 kN

Benching = 9.53 kN

Soil Cover = 8.78 kN

Bottom Water Pressure = 90.55 kN

Surcharge = 15.40 kN

Adopt Factor of Safety = 1.4 DL + 1.6 IL

Factored Total Pressure n = 447.9 / (2.8×1.1)

= 145.4 kN/m2

Bottom Slab

Lx

Ly

h Ly



Bottom Slab

3. Design Moment and Shear

Length of Short Span Lx = 1.100 m

(+ve) βsx = 0.123 Table 6.6

βsy = 0.056 Concrete 2013

(-ve) βsx = ---

βsy = ---

βvx = 0.47 Table 6.7

βvy = 0.33 Concrete 2013

(+ve) Short Span Moment Msx = βsx × n × Lx ^2 Eq 6.28

= 21.62 kNm/m Concrete 2013

(-ve) Short Span Moment Msx = βsx × n × Lx ^2

= --- kNm/m

(+ve) Long Span Moment Msy = βsy × n × Lx ^2 Eq 6.29

= 9.85 kNm/m Concrete 2013

(-ve) Long Span Moment Msy = βsy × n × Lx ^2

= --- kNm/m

Short Span Shear Vsx = βsx × n × Lx Eq 6.33

= 75.18 kN/m Concrete 2013

Long Span Shear Vsy = βsy × n × Lx Eq 6.34

= 52.79 kN/m Concrete 2013

4. Bending Reinforcement

fcu = 30 MPa

fy = 500 MPa

Cover = 40 mm

b = 1000 mm

h = 300 mm

As min =0.13%bh= 390 mm2 cl. 9.3.1.1 (a)

Concrete 2013

4.1 Reinforcement @ Short Span

Try Re-bar = 16 mm Diameter

d1 = 300 - 40 - 16 /2

= 252 mm

K = Msx/(fcu×b×d1^2) Eq 6.7-8

= 0.011 < 0.156 Concrete 2013

Therefore, no compression reinforcement required

z = min[( 0.5 +(0.25-K/0.9)^(0.5))* d, 0.95d)] Eq 6.13

= 239.4 mm Concrete 2013

As = Msx/(0.87 * fy * z) Eq 6.12

= 208 mm2 < As min Concrete 2013

Provide T = 16 - 150

As = 1340 mm2 > 390 mm2 OK!

Table 4.2 Concrete 2013



Bottom Slab

4.2 Reinforcement @ Long Span

Try Re-bar = 16 mm Diameter

d2 = 300 - 40 - 16-16 /2

= 236 mm

K = Msy/(fcu×b×d2^2) Eq 6.7-8

= 0.006 < 0.156 Concrete 2013

Therefore, no compression reinforcement required

z = min[( 0.5 +(0.25-K/0.9)^(0.5))* d, 0.95d)] Eq 6.13

= 224.2 mm Concrete 2013

As = M/(0.87 * fy * z) Eq 6.12

= 101 mm2 < As min Concrete 2013

Provide T = 16 - 150

As = 1340 mm2 > 390 mm2 OK!

5. Shear Reinforcement

(100 * As/(bv * d)) = 0.53 < 3 Table 6.3

Adopt 0.53 Concrete 2013

(400/d) = 1.59 > 1

Adopt 1.59

(fcu/25)^(1/3) = 1.06

vc = 0.61 N/mm2

vc (2d) = 2d / av × vc cl 6.1.2.5 (g) Concrete 2013

= 2.5 N/mm2

( where av is assumed to be 125 mm )

v = V/bd

= 0.30 N/mm2 < vc (2d)

Therefore, no shear reinforcement required.

6. Deflection Checking

Unfactored Ms = 15.33 kNm/m

Ms/(b*d^2) = 0.24 N/mm2

Modification Factors

Mfs = 9.09 >1 (Long-span modification) Table 7.4 Concrete 2013

Adopt 1

fs = 333 MPa Table 7.4 Concrete 2013

Mft = 1.60 <2 Table 7.4 Concrete 2013

Mfc = 1 (Because no compression reinforcement) Table 7.5 Concrete 2013

Mfl = 1

Type C-Cantilever/ S-Simply Supported/ Ct-Continous

Basic Span-Depth Ratio = 20 Table 7.3 Concrete 2013

Span-Depth Ratio Required = 32.0

Actual Span-Depth Ratio = 3.7

< 32.0 ok!



Bottom Slab

7. Crack Width Checking

Thernal Crack

= 1.00E-05 cl. 5.2.3 SDM 2013

fct/fb = 0.67 cl. 5.5.2 (6) SDM 2013

Bar Size = 16 mm

h = 300 mm

Area of Steel As = 2680.826 mm2

Area of Concrete Ac = 300000 mm2

T1 = 35
o
C cl. 5.5.2 (13) SDM 2013

Minimum Steel Ratio As/Ac min = fct/fyk cl. 5.5.2 (2) SDM 2013

= 0.00262

Steel Ratio ρ As/Ac = 0.00894 > 0.00262 ok!

Thermal Crack Spacing s = 596.8 mm cl. 5.5.2 (6) SDM 2013

Thermal Crack Width w = 0.10 mm cl. 5.5.2 (11) SDM 2013

Flexural Crack

= Crack @ surface of the wall

= 81.0 mm

Es = 200 GPa

Ec = 22.2 GPa Table 5.1 SDM 2013

N = Es/(Ec/2)

= 18.02

x = 1/b*[-N*As+((NAs)^2+2NAsbd)^(1/2)]

= 88.8 mm

fst = Ms/(d-x/3)/As

= 51.43 N/mm2

ε1 = fst/Es*(h-x)/(d-x)

= 0.000333

= 300 mm Crack @ slab surface

ε2 = b*(h-x)(a'-x)/(3EsAs(d-x))

= 0.00034

εm = ε1-ε2

= -7.05E-06 Concrete 2013

w = 3*acr*εm/(1+2*(acr-cmin)/(h-x))

= -0.001 mm Concrete 2013

Therefore, Flexural Crack Width = 0.000 mm

Total Crack Width = 0.104 mm

< 0.25 mm ok!

Coefficient of thermal contraction of mature concrete 

α

Eq 7.2

Eq 7.1

Distance from the point considered to the surface of th

e nearest tension steel acr

Distance from the compression face to the the crack 

a'



Zone
n 0.014 505.5

Return Period 1 in 50 years Ks 0.15 3.29

Viscosity 0.000001 0.355

Catchment Area Table (Area in m2)

Catchment A1 B1 B2 C1 C2

Total Area 2128 5988 8618 23829 3108

Hard Paved Area 2128 0 0 0 0

Unpaved Area 0 5988 8618 23829 3108

Equival. Area 2021.6 2095.8 3016.3 8340.15 1087.8

Pavement Type Hard Paved Unpaved

Runoff Coefficient 0.95 0.35

Calculation Table of Drainage System
US MH/PIT DS MH/PIT US GL DS GL Size 

mm
Gradient 

1 in
Type US IL DS IL U/S MH/PIT 

TYPE 
Length

m
V

m/s###
Capacity 

m3/s
Catchments Total Equivalent Area

m2
ToC 
min

Intensity 
mm/hr ##

Total 
Discharge 

m3/s

Utilization Remark

SP01 CP1.01 15.00 12.50 525 Stp. Ch. UC-Stepped 14.09 11.84 SP 21.2 Stp. Ch. 0.43 A1,B1 4117.40 5.80 257 0.29 68.3%
CP1.01 CP1.02 12.50 8.80 525 Stp. Ch. UC-Stepped 11.59 8.14 CP 46 Stp. Ch. 0.43 A1,B1 4117.40 5.84 256 0.29 68.2%

CP1.02
EXISTING 1700 

CHANNEL
8.80 8.40 600 100 UC 7.64 7.53 CP 10.8 2.34 0.68 A1,B1,B2 7133.70 6.39 251 0.50 73.5%

SP02 CP2.01 15.00 10.30 525 Stp. Ch. UC-Stepped 14.09 9.64 SP 73.6 Stp. Ch. 0.43 A1,B2 5037.90 5.80 257 0.36 83.6%
CP2.01 CP1.02 10.30 8.80 600 71 UC 9.14 8.15 CP 69.8 2.78 0.80 A1,B2 5037.90 5.97 255 0.36 44.4%

EXISTING 1700 
CHANNEL

1700 200 UC 3.31 7.69 A1,B1,B2,C1,C2 16561.65 6.46 250 1.15 15.0%

Proposed 1800 pipe 10.20 10.20 1800 200 PIPE 6.70 3.62 8.29 A1,B1,B2,C1,C2 16561.65 6.46 250 1.15 13.9%
Cap no less than 

existing 1700 
Channel

IL match with existing levels
#SP: Start Point
## : With 11.1% rainfall increase as per Table 28 of SDM Corrigendum No. 1/2022.
###: 10% reduction of Area as per SDM section 9.3

Appendix A: Design Calculation

Storm 
Constant

HKO

HKO a

HKO b

HKO c

Pipe size 1800

Depth not less than 3.5m

Appendix II - Extract of Drainage design for manhole depth and pipe size

Depth not more than 3.5m
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Revised page of the application form and the supplementary statement 



Form No. S16-III S16-III

6 

Proposed operating hours

 

 

(d) Any vehicular access to 

the site/subject building? 

  

Yes  
 
 
 
 
 
 
 
 
No  

 There is an existing access. (please indicate the street name, where 
appropriate)  

( ( )) 
 
............................................................................................................... 
 There is a proposed access. (please illustrate on plan and specify the width)

 
 

(e) Impacts of Development Proposal  
(If necessary, please use separate sheets to indicate the proposed measures to minimise possible adverse impacts or give 
justifications/reasons for not providing such measures. 

/ ) 

(i) Does the 
development 
proposal involve 
alteration of 
existing building? 

? 

Yes  
 
 
 
 
 
No  

 Please provide details   

 

(ii)  Does the 
development 
proposal involve 
the operation on the 
right? 

? 

Yes  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
No  

 (Please indicate on site plan the boundary of concerned land/pond(s), and particulars of stream 

diversion, the extent of filling of land/pond(s) and/or excavation of land) 

( /

) 

 Diversion of stream  

 Filling of pond  

Area of filling   sq.m  About  
Depth of filling   m  About  

 Filling of land  

Area of filling   sq.m  About  
Depth of filling   m  About  

 Excavation of land  

Area of excavation  sq.m  About  
Depth of excavation  m  About  

  

(iii) Would the 
development 
proposal cause any 
adverse impacts? 

 

 

On environment  
On traffic  
On water supply  
On drainage  
On slopes  
Affected by slopes  
Landscape Impact  
Tree Felling   
Visual Impact  
Others (Please Specify)  ( )  
________________________________ 
________________________________ 

Yes   
Yes   
Yes   
Yes   
Yes   
Yes   
Yes   
Yes   
Yes   
Yes   

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
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Supplementary Statement 

 

1) Background 

1.1 The applicant seeks planning permission from the Town Planning Board (the Board) to use Lots 

136 RP (Part) and 2149 (Part) in D.D. 106 and adjoining Government Land (GL), Kam Tin, Yuen 

Long, New Territories (the Site) for ‘Proposed Temporary Warehouse (excluding Dangerous 

Goods Godown (excl. D.G.G.)) with Ancillary Facilities and Associated Filling of Land for a 

Period of 3 Years’ (the proposed development) (Plan 1). 

 

1.2 In view of the pressing demand for indoor storage space in recent years, the applicant would 

like to use the Site for warehouse to support the local warehousing and storage industry.  The 

proposed warehouse is intended for storage of miscellaneous goods, i.e. packaged food, 

apparel, footwear, electronic goods, furniture etc.  No dangerous goods and workshop 

activities will be stored and/or conducted within the Site. 

 

2) Planning Context 

2.1 The Site currently falls within an area zoned “Agriculture (“AGR”) on the Approved Kam Tin 

South Outline Zoning Plan (OZP) No. S/YL-KTS/15.  According to the Notes of the OZP, 

‘Warehouse’ is neither a column 1 nor 2 use within the “AGR” zone, which requires planning 

permission from the Board (Plan 2). 

 

2.2 Although the Site falls within the “AGR” zone, it has been left idle for decades and there is no 

active agricultural use within the Site.  The proposed development with low-rise structure is 

considered not incompatible with the surrounding area, which is predominately in semi-rural 

character comprising unused land scattered with graves.  Hence, approval of the planning 

application on a temporary basis of 3 years would not frustrate the long-term planning 

intention of the “AGR” zone and would better utilise precious land resources in the New 

Territories. 

 

2.3 Several similar applications (Nos. A/YL-KTS/959, 997, 1020, 1023, 1032, 1045, 1046, 1048, 1049, 

1051, 1062, 1066, 1071, 1083 & 1112) for/party for ‘Warehouse’ use were approved by the 

Board in recent years on a temporary basis for a period of 3 years within the “AGR” zone on the 

same OZP.  Therefore, approval of the current application is considered in line with the 

Board’s previous decisions and would not set an undesirable precedent within the “AGR” zone. 
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3) Development Proposal 

3.1 The Site occupied an area of 2,128 m2 (about), including GL of 230 m2 (about) (Plan 3).  The 

operation hours of the proposed development are Monday to Saturday from 09:00 to 19:00.  

There will be no operation on Sunday and public holidays.  A two-storey temporary structure 

is proposed for warehouse (excl. D.G.G.), site office and washroom with total gross floor area 

(GFA) of 3,260 m2 (about) (Plan 4).  The site office is intended to provide indoor workspace 

for administrative staff to support the daily operation of the proposed development.  It is 

estimated that the proposed development would accommodate about 5 nos. of staff.  As the 

Site is for 'Warehouse' without any shopfront, no visitor is anticipated at the Site.  Details of 

development parameters are shown at Table 1 below. 

 

Table 1 – Development Parameters 

Site area 2,128 m2 (about), including GL of 230 m2 (about) 

Covered area 1,630 m2 (about) 

Uncovered area 498 m2 (about) 

 

Plot ratio 1.5 (about) 

Site coverage 77% (about) 

 

No. of structure 1 

Total GFA 

- Domestic GFA 

- Non-Domestic GFA 

3,260 m2 (about) 

Not applicable 

3,260 m2 (about) 

 

Building height 13 m (about) 

No. of storey 2 

 

3.2 The majority of the Site (2,070 m2 (about); 96% of the Site) is proposed to be paved with 

concrete of not more than 1.1 m in depth for site formation of structures and provision of 

parking, loading/unloading (L/UL) and circulation spaces (Plan 5).  The hard-paving is 

considered necessary and has been kept to a minimum for the operation of the proposed 

development.  The existing site level is at +9.1 mPD.  Upon completion of the filling of land, 

the site level of the paved area will be raised to +10.2 mPD.  The applicant will strictly follow 

the scheme, and no further filling of land will be carried out after obtaining the planning 

permission.  Upon its expiry, the applicant will reinstate the Site to an amenity area. 
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3.3 The Site is accessible from Kam Ho Road via a local access (Plan 1).  A 11 m-wide (about) 

vehicular ingress/egress is proposed at the eastern part of the Site.  A total of 4 parking and 

L/UL spaces are proposed at the Site.  Details of the parking and L/UL provisions are shown 

at Table 2 below. 

 

Table 2 – Parking and L/UL provisions 

Type of space No. of space 

Parking space for private car (PC) 

- 2.5 m (W) x 5 m (L) 
2 

Type of space No. of space 

L/UL space for light goods vehicle (LGV) 

- 3.5 m (W) x 11 m (L) 
1 

L/UL space for container vehicle (CV) 

- 3.5 m (W) x 16 m (L) 
1 

 

3.4 Sufficient space is provided for vehicle to smoothly manoeuvre within the Site to ensure that 

no vehicle will turn back onto the local access (Plan 6).  Details of the trip generation and 

attraction are shown at Table 3 below. 

 

Table 3 – Estimated trip generation and attraction 

Time period 

Estimated trip generation and attraction 

PC LGV CV 2-Way 

total In Out In Out In Out 

Trips at AM peak per hour 

(08:00 – 09:00) 
2 0 1 0 1 0 4 

Trips at PM peak per hour 

(18:00 – 19:00) 
0 2 0 1 0 1 4 

Average trip per hour 

(09:00 – 18:00) 
0 0 1 1 1 1 4 

 

3.5 In view of the infrequent trips arising from the proposed development, i.e. ≤4 trips/hour, the 

applicant proposes to deploy staff to station at the run-in/out to direct incoming/outgoing 

vehicles to ensure pedestrian and road safety.  Signage such as ‘BEWARE OF PEDESTRIAN’ will 

also be clearly shown at the run-in/out to further enhance pedestrian safety.  As the trip 

generated/attracted by the proposed development is expected to be minimal, the adverse 

traffic impact arising from the proposed development is not anticipated. 
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3.6 The applicant has also conducted a sightline review for the proposed run-in/out (Plan 7).  

According to the sightline analysis, adequate visibility with a minimum of 60 m is provided for 

vehicles at the run-in/out.  Hence, it is considered that the proposed run-in/out would not 

bring adverse road safety concerns to the road users. 

 

3.7 A buffer area of 3 m (about) in width will be reserved between the site boundary and the 

existing nullah to the south of the Site (Plan 3).  No work will be carried out within the buffer 

area.  Grave-sweepers will be able to get access to the graves scattered on the hillside to the 

west of the Site via the buffer area. 

 

3.8 The Site is mainly covered with overgrown grass.  According to the tree details report 

provided by the applicant, 1 no. of existing tree, namely Ficus macrocarpa, was identified near 

the proposed vehicular ingress/egress within the Site (Appendix I).  Given that the 

development scheme is in conflict with its location, it is proposed to be felled.  With a view 

to enhancing the landscape quality of the Site’s surrounding and to minimising the landscape 

impact to the adjacent area zoned “Conservation Area” (“CA”), the applicant proposes to plant 

10 nos. of new tree of local species, namely Elaeocarpus chinensis, along the northern 

periphery of the Site. 

 

3.9 In order to minimise the disturbance to the area zoned “CA” to the north of the Site, the 

applicant proposes to provide a 5 m (about) buffer between the “CA” zone and the nearest 

structure.  No work will be carried out within the 5 m buffer area.  During the construction 

stage, hoardings will be place along the site boundary to clearly indicate the work area limit, 

so as to mitigate the potential impacts to the adjacent “CA” zone and watercourse.  During 

the operation stage, non-solid fencing, such as chain link fence of about 2 m in height and 

visible from the outside, will be erected long the northern periphery near the “CA” zone.  

Besides, 2.5 m high fencing made of galvanised sheets will be erected along other sections of 

the site boundary to minimise the potential nuisance to the surroundings, which will be 

installed properly by licensed contractor to prevent misalignment of walls, to ensure that there 

is no gap or slit on the boundary wall.  The proposed structure will be fully-enclosed to 

minimise the visual/noise impacts to the adjacent “CA” zone during operation. 
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3.10 All items will be stored inside the fully-enclosed structure.  No storage of dangerous goods, 

open storage, assembling, dismantling, maintenance and other workshop activities will be 

carried out at the Site.  The applicant will strictly comply with all environmental 

protection/pollution control ordinances, i.e. Water Pollution Control Ordinance, Air Pollution 

Control Ordinance, Noise Control Ordinance etc. at all times during the planning approval 

period. 

 

3.11 The applicant will also follow relevant mitigation measures and requirements stipulated in the 

latest the ‘Code of Practice on Handling the Environmental Aspects of Temporary Uses and 

Open Storage Sites’ issued by the Environmental Protection Department to alleviate adverse 

environmental impacts and nuisance to the surrounding area.  The applicant will follow 

relevant Professional Persons Environmental Consultative Committee Practice Notes for the 

provision of facilities for drainage and sewage treatment at the Site. 

 

4) Conclusion 

4.1 Significant nuisance to the surrounding area arising from the proposed development is not 

anticipated.  The applicant has provided mitigation measures to minimise the landscape 

impact to the adjacent area zoned “CA”.  Other mitigation measures, such as the proposal on 

drainage arrangement and fire service installations, will be provided upon obtaining relevant 

planning permission. 

 

4.2 In view of the above, the Board is hereby respectfully recommended to approve the subject 

application for ‘Proposed Temporary Warehouse (excluding Dangerous Goods Godown) with 

Ancillary Facilities and Associated Filling of Land for a Period of 3 Years’. 

 

R-riches Planning Limited 

June 2026 
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