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1 Introduction 

Wan Chai Development Phase II – Central - Wan Chai Bypass at Wan Chai 

West (Contract No. HK/2012/08) is part of the permanent reclamation works 

including associated dredging works in Wan Chai Development Phase II (WDII) 

and Central - Wan Chai Bypass covered under the Environmental Permit No. 

EP-356/2009.   

 

China State – Leader Joint Venture was granted on 5 March 2013 a Further 

Environmental Permit (No. FEP-06/356/2009) for the Contract No. HK/2012/08 

under the master Environmental Permit. 

 

Under Condition 2.9 of Part C of the FEP-06/356/2009, a silt screen deployment 

plan has to be prepared and deposited by the permit holder to the EPD at least 

two weeks prior to the commencement of the marine works. 

 

The purpose of this Silt Screen Deployment Plan is to show the implementation 

of deploying silt screen at seawater intakes prior to the commencement of the 

corresponding marine works in the vicinity which is undertaken by China 

State – Leader Joint Venture (CSLJV). 

 

2 Scope of Works 

The silt screens shall be installed at the relocated cooling water intakes for: 

 

(a) Hong Kong Convention and Exhibition Centre Phase 1 (Relocated cooling 

water intake [P1] in Figure 1 of Appendix I) (outside CSLJV’s site 

boundary); 

(b) Hong Kong Academy for Performing Arts (Relocated cooling water intake 

[P3] in Figure 1 of Appendix I) (outside CSLJV’s site boundary); 

(c) Shui On Centre (Relocated cooling water intake [P4] in Figure 1 of 

Appendix I) (outside CSLJV’s site boundary); 

(d) Wan Chai Tower, Revenue Tower, Immigration Tower (Relocated cooling 

water intake [P5] in Figure 1 of Appendix I) (outside CSLJV’s site 

boundary); 

 

The silt screen shall also be installed for: 

(e) Sheung Wan Water Supplies Department (WSD) Flushing Water Intake 

(WSD19 in Figure 2 of Appendix I) (outside CSLJV’s site boundary). 
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The locations of the cooling water intakes and WSD flushing water intake are 

shown in Appendix I (Figures 1 and 2 respectively). 

 

3 Silt Screens by Others and Proposed Backup Arrangement 

The Contractor of Contract No. HK/2009/01 had previously installed silt screens 

under FEP-02/356/2009 at the relocated cooling water intakes for: 

 

(a) Hong Kong Convention and Exhibition Centre Phase 1 (Relocated cooling 

water intake [P1] in Figure 1 of Appendix I) (outside CSLJV’s site 

boundary); 

(b) Hong Kong Academy for Performing Arts (Relocated cooling water intake 

[P3] in Figure 1 of Appendix I) (outside CSLJV’s site boundary); 

(c) Shui On Centre (Relocated cooling water intake [P4] in Figure 1 of 

Appendix I) (outside CSLJV’s site boundary); 

(d) Wan Chai Tower, Revenue Tower, Immigration Tower (Relocated cooling 

water intake [P5] in Figure 1 of Appendix I) (outside CSLJV’s site 

boundary); 

 

The Contractor of Contract No. HK/2009/01 had previously also installed silt 

screen under FEP-02/356/2009 for: 

 

(e) Sheung Wan Water Supplies Department Flushing Water Intake (WSD19 in 

Figure 4 of the FEP-06/356/2009) (outside CSLJV’s site boundary). 

 

The Contractor of Contract No. HK/2009/01 shall maintain the silt screens in 

good condition until their removal or they are handed over to CSLJV.   

  

When the marine works of Contract No. HK/2009/01 are completed, the existing 

silt screens will be taken over by CSLJV upon mutual agreement with the 

Contractor of Contract No. HK/2009/01 and CSLJV will provide the inspection 

and rectification works accordingly following the procedures in Section 7. 

 

CSLJV will by all means liaise with the Contractor of Contract No. HK/2009/01 

for the successful transfer of the entire silt screen system to CSLJV without the 

need of removal well before the marine works of Contract No. HK/2009/01 are 

completed, so that the removal of the existing and re-installation of new silt 
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screen systems following the procedures in Section 5 can be avoided.  This 

ensures that the relocated cooling water intakes and WSD 19 are always mounted 

with the silt screen system during marine works. 

 

To restrict the dispersion of sediment plume to the seawater intakes, woven 

geotextile shall be used as the silt screen system.   

 

Details of the silt screen system (design drawings and calculations) including the 

layout plan for silt screens are shown in Appendix II. 

 

4 Use of Material 

“Bonar SG110/110” woven geotextile, manufactured by BONTEC, is proposed 

as the silt curtain system for this Project.  Catalogue of the material is shown in 

Appendix IV.  BONTEC is operated in accordance with an ISO 9001:2000 

quality assurance system and ISO 14001 environmental management system to 

provide a good quality product.  The Bonar geotextile is widely used in recent 

port works construction projects such as CV/2003/06 — Stanley Waterfront 

Improvement Project, CV/2004/02 — Reconstruction of Wong Shek and Ko Lau 

Wan Public Piers, CV/2002/04 — Penny’s Bay Reclamation Stage 2 and 

HK12/02 — CED Central Reclamation Phase III, Engineering Works (Please 

refer to Appendix IV).  The properties of Bonar geotextile are satisfactory and 

fulfill the requirements as stipulated in the particular specification.  Visual 

inspection of the silt curtain shall be carried out on a daily basis. 

 

According to the Environmental Monitoring and Audit Manual, regular 

monitoring of water quality shall be carried out by the Environmental Team for 

complying with the statutory regulation and maintaining the quality of marine 

water during the course of construction. 

 

5 Silt Screen Installation Methodology 

a. Liaise with the owners and the operators of the seawater intakes.  

b. Carry out condition survey to the existing screen frame of seawater intakes.  

c. Assemble the silt screen system following the details shown in Appendix III.  

d. Deliver the silt screen system to the locations of seawater intakes by means of 

marine vessel.  

e. Lift and fix the steel frame to the location.  

f. Install M24 anchor bolt to seawall above high sea level by means of pneumatic 



Contract No. HK/2012/08 

Wan Chai Development Phase II –  

Central – Wan Chai Bypass at Wan Chai West 

Silt Screen Deployment Plan   

 

  Page 6  

 

drill for further fixing of silt screen system.  

g. Adjust the silt screen system to the position via chain block pulley system.  

h. Fix both ends of silt screen system to M24 anchor bolts to secure the silt 

screen system in position.  

i. The entire installation process shall be assisted by divers. 

j. Water samples can be taken by the Environmental Team on the open top of the 

floating silt screen system, if necessary. 

 

6 Silt Screen Removal 

After completion of the marine works, the silt screens shall be removed as 

follows:  

a. Prior to removal of silt screens, make sure all marine works be completed.  

b. Liaise with relevant operators for shutting down of system or reduction of 

intake rate by turning off 1 or 2 pumps. 

c. Loosen the fixing end of the silt screen on seawall onboard of work boat / 

marine vessel.  

d. Deposition of silt screen system by means of work boat / marine vessel.  

e. The silt screen would then be lifted up by using chain block pulley system. 

Any screw nuts of anchor bolts found to be loosened under the water level 

would be tied up immediately by divers. 

f. Disassemble the silt screen system following the details shown in Appendix 

III. 

 

7 Inspection and Rectification Works 

Inspection and rectification works will be carried out for the silt screens as 

follows: 

a. Diver inspection shall be carried out to inspect the installation of silt screens to 

ensure proper installation and functioning of the silt screens according to the 

design drawings.  

b. During the entire construction period, daily visual inspection shall be carried 

out to ensure proper functioning of the silt screen system.  

c. Cleaning of silt screens by means of brush onboard of works during low tide 

period will be carried out monthly or when required by the Environmental Team 

and Independent Environmental Checker.  

d. Refuse around the silt screen system shall be collected at regular intervals on 

daily basis so that the water behind the silt screens is kept free of floating debris.  

e. According to the Environmental Monitoring and Audit Manual, regular 
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monitoring of water quality shall be carried out by the Environmental Team for 

complying with the statutory regulation and maintaining the quality of marine 

water during the course of construction. 

f. The site foreman shall supervise the entire installation and decommissioning 

processes.  He shall also closely monitor the effectiveness of the silt screen and 

report any irregularities which may affect its proper functioning so as to trigger 

early rectification by the Contractor.  

g. In case of any malfunction of the silt screens, diver inspection shall be carried 

out to check whether there is any damage or defect of the silt screens and the 

situation will be immediately reported to the Environmental Team.  If the silt 

screen is damaged and repairing works are necessary, all dredging work should 

stop at once until the damaged silt screen is fixed.  The silt screens will then be 

lifted up by grab dredger / derrick barge.  A new piece of geotextile with 

sufficient overlapping length (1m) will be attached to the existing silt screens.  

The dredging works will resume after the repairing work.  

h. The rectification works shall be carried out to maintain well-functioning of the 

silt screens under the supervision of the site foreman.  

i. 20 linear meters of additional geotextile will be made ready for use and be kept 

on site for emergency replacement in case of damage or defect of the silt screens 

is observed. 
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Appendix I 

 

Locations of Cooling Water Intakes and WSD Flushing Water Intake 
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Appendix II 

 

Details of Silt Screen and Layout Plan for Silt Screens
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Design Calculation of Silt Screen 
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Load Path:  

Geotextile (in tension)  >  Member A (in bending)  >  

Weld between Member A / Member B  >   

Member B (in compression / tension)  >  

Weld between Member B / Member C  >  

Weld between Member C and Steel Plate  >  Steel Plate to Bolts. 

 

Determination of Thrust Force due to Water Flow 

 

    Thrust Force = v2A/2 

       = 1000 x 32 x 4/2 

       = 18 kN 

      or  = 4.5 kN/m2 

 

Checking of Steel Members 

 

Design of 152x152x23 UC Grade 43C (Member B) 

 

 Design Effective Length,  Lx = 2000 mm 

       Ly = 2000 mm 

 

  Inclined Angle of Strut, q =   0  o 

  

Maximum Axial Force on Strut, N =  18.00 kN 

 

Section Dimension / Properties: 

    D  = 152.40 mm 

    B  = 152.40 mm 

    t  =  6.10  mm 

    T  =  6.80  mm 

    rx  = 6.51  cm 

    ry  = 3.68  cm 

    Zx  = 165.70  cm3 

    A  = 29.80 cm2 
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Determination of Permissible Axial Stress, Pcx and Pcy : 

 

    Ly/ry  = 54.348 

    ny  = 0.3 x (Ly / 100ry)
2  = 0.089 

    C0y  = p2E / (Ly/ry)
2   =  668.251 

 

 For  Ys =  250 Mpa,  K2 =  1.7 , 

    Pcy  = 129.873 * 1.0  = 129.873 N/mm2 

 

     

Lx/rx  = 30.722 

    nx  = 0.3 x (Lx / 100rx)
2  = 0.028 

    C0x  = p2E / (Lx/rx)
2   =  2091.25 

 

For  Ys =  250 Mpa,  K2 =  1.7 , 

    Pcx  = 142.495 * 1.0  = 142.495 N/mm2 

 

    fc  = N / A 

      = 6.040 < 129.87 N/mm2 O.K. 

          

 

Checking of Member B (as simple supported beam) 

 

 Max. span of Waling,  L = 3000 mm 

  

Max. B.M. on Waling,  M = 4.5 x 3 x 32 / 8   

= 15.1875 kNm 

  

Max. S.F. on Waling,  V = 4.5 x 3 x 3 / 2   

= 20.25  kN 

  

Max. A.F. on Waling,  F = wLs ,  where Ls = 0.00 m 

       = 0 kN 
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Use 152 x 152 x 23 UC (Grade 43) 

 

Section Dimension / Properties: 

    D  = 152.40 mm 

    B  = 152.40 mm 

    t  =  6.10  mm 

    T  =  6.80  mm 

    rx  = 6.51  cm 

    ry  = 3.68  cm 

    Zx  = 165.70  cm3 

    A  = 29.80 cm2 

 

Determination of Permissible Bending Stress, Phc : 

    B’  = (1675 / (L/ry))
2 

      = 422.17 N/mm2 

 

    A’  = 544.18  N/mm2 

 

 For Equal Flange I-beams or Channels, 

   F0b  =  A’ = 544.177  > Ys 

    Pbc  = 152.775  > 150  N/mm2 

 

Therefore,   Pbc  = 150.00  N/mm2 

 

Determination of Permissible Axial Stress, Pcx and Pcy : 

 

    Ly/ry  = 81.522 

    ny  = 0.3 x (Ly / 100ry)
2  = 0.199 

    C0y  = 
2E / (L/ry)

2   =  297.001 

 

 For  Ys =  250 Mpa,  K2 =  1.7 , 

    Pcy  = 100.207 x 1.25  = 125.295 N/mm2 
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    L/rx  = 46.083 

    nx  = 0.3 x (L / 100rx)
2  = 0.064 

    C0x  = 
 2E / (L/rx)

2   =  929.445 

 

For  Ys =  250 Mpa,  K2 =  1.7 , 

    Pcx  = 135.574 * 1.25  = 169.467 N/mm2 

 

Determination of Permissible Shear Stress, Pqv : 

 

    Pqv  = o.37 Ys * 1.00  = 92.5  N/mm2 

 

Check Bending Stress, fbc: 

 

    fbc  =  M / Zx =  91.66 <  150.0 N/mm2 O.K. 

 

Check Axial Stress, fc: 

 

    fc  =  N / A =  0.00  <  125.3 N/mm2 O.K. 

 

Check Shear Stress, fqv: 

 

    fqv  =  V / (D x t)=  21.783  <  92.50 N/mm2 O.K. 

 

Check Combined Bending and Axial Stresses : 

 

    fc /Pcx =  0.000  <  0.15   

   X = fbc / Pbc  = 0.611 

 

Therefore,   fc /Pcx +X =  0.611  <  1 O.K. 

 

Check Combined Bending and Shear Stresses : 

 

    fe  =  99.118 <  Ys / 1.1  = 227.3 N/mm2 O.K. 
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Checking of Fixing Detail between Base Plate and Existing Structure 

 

Tension Force due to the water thrust force per intake = 18  kN 

        Number of Intake = 4 

          Total tension force = 72 kN 

 

Shear Force due to self-weight of steel frame: 

 

152 x 152 x 23 UC : 

  Total length = ( 6 x 6 + 9 x 2 ) x 2 = 108  m 

Weight  = 108 x 23 kg   = 24.84 kN 

 

102 x 51 x 10.42 U Channel : 

Total length  = 6 x 3    = 18  m 

   Weight  = 1.8 x 10.42 kg  = 0.2  kN 

 

        Total Weight  = 25.04 kN 

          Say  100  kN 

 

       No. of Connections = 8 

    Tension force at each connection = 9  kN 

   Shear force at each connection = 12.5  kN 

 

 Provide 4 nos. of M12 bolts at each connections 

 Provide 240 kN shear resistance and 220 kN tensile resistance. 

 

 Provide 4mm fillet weld all round between steel plate and 152 x 152 x 23 UC 

 Provide 4mm fillet weld all round between vertical and horizontal members 

 

Checking of Welding between Member C and Steel Plate 

    

Provided Weld length = 500 mm 

      Weld strength  = 500 x 4 / 20.5 x 110 

        = 155.6  kN 

        >  100  kN   O.K. 
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Checking of Welding between Member A and Member B (Similar between 

Member B and Member C) 

    

Provided Weld length = 600 mm 

      Weld strength  = 600 x 4 / 20.5 x 110 

        = 186.7  kN 

        >  18  kN   O.K. 

 

Checking of tie beam (102 x 51 x 10.42) 

 

 Design Effective Length,  Lx = 6000 mm 

       Ly = 6000 mm 

 

In compression  (18 kN / 3)  = 6 kN per member 

   

Section Dimension / Properties: 

    D  = 101.6 mm 

    B  = 508  mm 

    t  =  6.10  mm 

    T  =  7.60  mm 

    rx  = 3.95  cm 

    ry  = 1.48  cm 

    Zx  = 40.8  cm3 

    A  = 13.3  cm2 

 

Determination of Permissible Axial Stress, Pcx and Pcy : 

 

    Ly/ry  = 405.41 

    ny  = 0.3 x (Ly / 100ry)
2  = 4.931 

    C0y  = 
2E / (Ly/ry)

2   =  12.01 

 

 For  Ys =  250 Mpa,  K2 =  1.7 , 

    Pcy  = 5.67  N/mm2 

    k  = 6 x 1000 / 1330   

= 4.51  < 5.67  N/mm2   O.K. 
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Flow Rate Calculation for Silt Screen 
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CONTRACT NO. HK/2012/08 

Wan Chai Development Phase II – 

Central-Wan Chai Bypass at Wan Chai West  

 

Flow rate calculation of geotextile material “Bontec SG110/110” for Silt Screen  

 

The maximum flow rate of each pump house = 700 𝑙 𝑠⁄ . To meet this flow rate 

requirement, it is proposed to use Bontec SG110/110 (flow rate =25 𝑙 𝑚2⁄ 𝑠⁄ ) 

as the geotextile of the silt screen. 

 

For existing pump house: 

 

 Maximum flow rate of each pump house = 700 𝑙 𝑠⁄  

 

For proposed Bontec SG110/110 geotextile:  

 

 Flow rate = 25 𝑙 𝑚2⁄ 𝑠⁄  

 

∴ Total silt screen area required for each pump house =  700 25⁄ = 28 𝑚2 

 

 

The total area for the proposed silt screen: 

 

 The area of silt screen  = (6m x 6m) + (2m x 6m) 

       = 48 𝑚2 

 

∴ The actural area for the proposed silt screen = 48𝑚2 > 28 𝑚2 is O. K. 
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Appendix III 

 

Silt Screen Installation and Removal
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Appendix IV 

 

Material Catalogue of Silt Screen 
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