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Part A - Technical Drawings of 
Footbridge Modification
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Entrance Lobby & Core, Owner Committee Office (20 sqm)

Recreational facilities (Clubhouse)

Caretaker's Quarters (25 sqm)
Caretaker's Office (5 sqm)

Greenery Area (Min. 20% of Site Area)
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Outdoor Pool Deck

Plant Room

Ground Floor Plan 1:300 in A3

Total Proposed Domestic GFA = 8027.546
Max. Clubhouse Area (5% of Total GFA)
= 8329.987 x 5%
= 416 sqm

EVA Under Covered Area

Proposed Drainage Reserve, Non Building Area

SBD under PNAP-APP 152

Building Separation

Building Setback

:

:

Greenery Area :

Site Area = 3305.884 sqm < 20,000 sqm (i.e. Not applicable)

Street width = Approx. 24m  (Castle Peak Road - Tsing Lung Tau)

Proposed greenery area = 27.29% > 20% (Site area 1,000 - 20,000)
> 15m  (i.e. Not applicable)

(complied with min. requirement)

Row of new trees as shown, in front of retaining walls, as screening

Tall shrubs with at-grade planters as green buffer, 

Proposed Open Space (Approx. 494 sqm.)
in addition to metal fence, to enhance pedestrian comfort

9 June 2022

Air Path

WCWP International Ltd. 

Projected Facade Length = 52.064m < 60m (i.e. Not applicable)

LOCATION PLAN OF THE
PROPOSED FOOTBRIDGE
RAMP
1:300 IN A3
9 JUNE 2022

3050

3050

Existing Bridge and 
Staircase to be retained

NOTES:
1. THE RAMP STRUCTURAL ARRANGEMENT REFERS TO DRAWING SK 02
2. THE RAMP SECTIONS REFER TO DRAWING SK03 
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Part B - As-built Footbridge Drawings
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Checking of this Column





Part C - Checking of Existing Column



Existing Footbridge Loading
Span: 29m/2

DL of Beam and Deck:
Mass of concrete x sectional area x length
25 x 1.48 x 29/2 = 537 kN

Factored Load
1.35 x 537 = 724 kN

DL of Steel Roof:
Steel (kPa)  x width x length
1.5 x 2.8 x 29/2 = 61 kN

Factored Load
1.2 x 61 = 74 kN

SDL on Beam and Deck:
Mass of finishes x thickness x width x length
23.6 x 0.065 x 2 x 29/2 = 44.5kN

Factored Load
1.5 x 44.5 = 67 kN

LL on Beam and Deck:
LL (kPa) x width x length
5 x 2 x 29/2 = 145kN

Factored Load
1.35 x 145 = 196 kN

Existing Staircase Loading
Span: 9.5m/2

DL of Beam and Staircase:
Mass of concrete x  Beam sectional area x length
+ Mass of concrete x stair thickness x Area
25 x 0.7 x 9.5/2 + 25 x 0.3 x 2.8 x 9.5/2 = 182 kN

Factored Load
1.35 x 182 = 246 kN

DL of Steel Roof:
Steel (kPa)  x width x length
1.5 x 2.8 x 9.5/2 = 20 kN

Factored Load
1.2 x 20 = 24 kN

SDL on Beam and Staircase:
Mass of finishes x thickness x width x length
23.6 x 0.05 x 2 x 9.5/2 = 12kN

Factored Load
1.5 x 12 = 18 kN

LL on Beam and Staircase:
LL (kPa) x width x length
5 x 2 x 9.5/2 = 48kN

Factored Load
1.35 x 48 = 65 kN

Existing
Staircase

Existing
Footbridge

Earthquake Loading Estimation

Refer to Clause 4.2 of SDMHR 2013, the
reference return period, TNCR, shall be taken
as 475 years, Class I with importance factor
1.0. Based on the past bridge design
experience, a conservative 15% of Total load
(DL+SDL+LL) will be adopted for seismic
horizontal force at column top

Existing Footbridge Earthquake Lateral Load:
0.15 x (537+61+45.5+145) = 119kN

Existing Staircase Earthquake Lateral Load:
0.15 x (182+20+12+48) = 40kN

Loading Summary for Column
Gravity Load = (Factored DL + SDL + LL) = (724+74+67+196+246+24+18+65)
                                                                   = 1061+353 = 1414kN
Consider wind = 1414 x 1.2 = 1697 kN

Moment x (Mx):
Gravity Load of bridge with wind x level arm of corbel = 1061 x 1.2 x 1.6 = 2038kNm
Earthquake moment = 119 x 7(Column Length) = 833 kNm
Accidental Load = 205 x (2+3) = 1025kNm
Total Mx = 3896 kNm

Moment y (My):
Gravity Load of bridge with wind x level arm of corbel = 353 x 1.2 x 1.6 = 678kNm
Earthquake moment = 40 x 7(Column Length) = 280 kNm
Accidental Load = 85 x (2+3) = 425kNm
Total Mx = 1383 kNm
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|Designat
General column design by PROKON. (GenCol Ver W2.4.01 - 01 Apr 2008)

Design code : |Designat

General design parameters:
Given:
  Lo = 7.000 m
  fcu = 45 MPa
  fy = 460 MPa
  Ac = 1014955 mm²

Assumptions:
  (1) The general conditions of clause  are applicable.
  (2) The specified design axial loads include
        the self-weight of the column.
  (3) The design axial loads are taken constant
        over the height of the column.
  (5) Concrete simplified stress block depth set at 0.9x ; x = N.A. depth ; fcu in MPa 6.1

Design approach:
The column is designed using an iterative procedure:
  (1) An area of reinforcement is chosen.
  (2) The column design charts are constructed.
  (3) The corresponding slenderness moments are calculated.
  (4) The design axis and design ultimate moment are determined .
  (5) The design axial force and moment capacity is checked on
         the relevant design chart.
  (6) The safety factor is calculated for this load case.

Check column slenderness:
End fixity and bracing for bending about the Design axis:
  At the top end: Condition 4 (free).
  At the bottom end: Condition 1 (fully fixed).
  The column is unbraced.
ß = 2.20 Table 6.11

Effective column height:
  le = ß Lo = 15.400 m

Check if the column is slender: 6.2.1.1(b)
  le/h = 20.0 > 10
 The column is slender.

Initial moments:
The initial end moments about the X-X axis:
  M1 = Smaller initial end moment = -0.0 kNm
  M2 = Larger initial end moment = 3896.0 kNm

The initial moment near mid-height of the column : 6.2.1.3(b)
 Mi = 0.4M1 + 0.6M2   0.4M2 = -2337.6 kNm

The initial end moments about the Y-Y axis:
  M1 = Smaller initial end moment = -0.0 kNm
  M2 = Larger initial end moment = 1383.0 kNm

HK Concrete 2013
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The initial moment near mid-height of the column : 6.2.1.3(b)
 Mi = 0.4M1 + 0.6M2   0.4M2 = -829.8 kNm

Deflection induced moments: 6.2.1.3(a)
Design ultimate capacity of section under axial load only:
  Nuz = 0.45 fcu Ac + 0.87 fy Asc = 30370.3 kN

Maximum allowable stress and strain:
  Allowable compression stress in steel, fsc = 0.87 fy = 400.0  MPa
  Allowable tensile stress in steel, fst = 0.87 fy = 400.0  MPa
  Allowable tensile strain in steel, ey = fst/Es = 0.0020 m/m
  Allowable compressive strain in concrete, ec =  0.0035 m/m

For bending about the weakest axis:
  Weakest axis lies at an angle of -89.78° to the X-X axis
  Overall dimension perpendicular to weakest axis h-dc = 834mm
  Balanced neutral axis depth, xb = ec/(ec+es) (h-dc) =530.7 mm
  Nbal = 0.44 b fcu xbal + (Ast fs + Asc fsd) = 12018.1 kN
  K = (Nuz - N) / (Nuz - Nbal) = 1.000 1.0
  ßa = (1/2000) (le/h)² = 0.200
 Madd = N ßa K h = 309.6 kNm
 Maddx = Madd*cos(-89.78°) = 1.2 kNm
 Maddy = Madd*sin(-89.78°) = 309.6 kNm

Design ultimate load and moment:
Design axial load:
  Pu = 1697.0 kN

For bending about the X-X axis, the maximum design moment is the greatest of: 6.2.1.3(g)
  (a) M2 + Maddx = -3896.0 kNm
  (b) emin N = 33.9 kNm
 Mx = 3897.2 kNm

Mxbot=3896.0 kNm

Moments about X-X axis( kNm)

Initial Additional Design

Mx=3897.2 kNm
Mxmin=33.9 kNm

+ =

For bending about the Y-Y axis, the maximum design moment is the greatest of: 6.2.1.3(g)
  (a) M2 + Maddy = -1383.0 kNm
  (b) emin N = 33.9 kNm
 My = 1692.6 kNm
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Mybot=1383.0 kNm

Moments about Y-Y axis( kNm)

Initial Additional Design

My=1692.6 kNm
Mymin=33.9 kNm

+ =

Check for miminum eccentricity: 6.2.1.2(d)
  Check that the eccentricity exceeds the minimum in the plane of bending:
  Use emin = 20mm
 Mmin = 33.9 kNm about the X-X axis.

Design of column section for ULS:

The column is checked for applied moment about the design axis.
  Through inspection: the critical section lies at the bottom end of the column.
  The design axis for the critical load case 1 lies at an angle of 336.52° to the X-axis
  The safety factor for the critical load case 1 is 1.28

For bending about the design axis:

Interaction Diagram
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FOS = 1.28 >1  OK!
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Moment distribution along the height of the column for bending about the design axis:
  At the top, Mx = 33.9 kNm
  Near mid-height, Mx = 2411.9 kNm
  At the bottom, Mx = 4248.9 kNm

Stresses at the bottom end of the column for the critical load case 1
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|Designat

336.5°
D

D

Summary of design calculations:

Design table for critical load case:

Moments and Reinforcement for LC 1:1
Top Middle Bottom

Madd-x (kNm) 0.0 0.9 1.2
Madd-y (kNm) 0.0 232.2 309.6
Mx (kNm) 0.0 -2336.7 3897.2
My (kNm) 0.0 -597.6 1692.6
M' (kNm) 33.9 2411.9 4248.9
Design axis (°) 0.00 345.65 336.52
Safety factor 15.76 2.56 1.28
Asc (mm²) 24544 24544 24544
Percentage 2.36 % 2.36 % 2.36 %
AsNom (mm²) 8120 8120 8120
Critical load case: LC 1

Design results for all load cases:
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Load case Axis N (kN) M1 (kNm) M2 (kNm) Mi (kNm) Madd (kNm) Design M (kNm) M' (kNm)
Safety
factor

  Load case 1
  1

X-X
Y-Y 1697.0

0.0
0.0

-3896.0
-1383.0

-2337.6
-829.8

1.2
309.6 Bottom

3897.2
1692.6 4248.9 1.276



Conclusion

The checking of existing column Type 2 is found satisfactory with FOS = 1.29 > 1.
Therefore, the removal of the existing ramp will not affect the structural adequacy 
and will not cause stability problem of the column Type 2.

Column Type 2

FOS = 1.28 > 1 OK!




