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Synopsis 
Clutch-welding or crimping has been specified recently in 
continuous steel sheet pile walls to enhance the interlocking 
performance between individual sheet pile sections.  Buildings 
Department (BD), following the approach in Eurocode BS EN 
1993-5:2007, has imposed reduction factors for stiffness and 
bending strength of sheet pile walls.  The criteria are however 
slightly different from those in the Eurocode, leading to possible 
misinterpretation of these factors in ELS design.  In a recent 
ELS design prepared by a Contractor‟s Designer, the clutches of 
all the steel sheet piles were specified to be intermittently 
welded along the full length of the sheet pile sections, leading 
to substantial cost and time impacts on the project. 
 
 
1.0 Introduction 

U-shaped (or Z-shaped) steel sheet piles are commonly 
used as the vertical retaining elements in ELS works.  They are 
connected together via interlocking clutches along the length of 
the sheet pile sections.  To prevent inter-pile movement under 
lateral load effects, the clutches may be crimped or welded 
together (see figures below) in order that full composite 
bending stiffness and strength can be achieved. 
 

  

  
Welded or crimped U-shaped steel sheet piles 

If the paired-up sheet pile sections are left uncrimped or 
unwelded, the stiffness and strength of the pile sections are 
required to be reduced, depending on how the sections are 
installed and the number of layers of lateral support specified. 
 
 
2.0 Conservative Use of Reduction Factors 

The interpretation of the reduction factors required for 
stiffness and strength varies between designers, leading to 
some very conservative (or even disruptive) construction 
requirements during ELS installation and bulk excavation.  One 
of such examples is explained below. 
 
2.1 Design by The Engineer 

In The Engineer‟s tender design, it was stated that “the 
interlocks of single U-piles should be connected after 
installation by a structural weld (minimum 6mm fillet) near the 
top.  The minimum length of the weld should be 500mm.”  It 
was further stated that “Reduction factors for moment of inertia 
and section modulus of sheet piles to be 0.55.” 
 
The use of reduction factor of 0.55 for both the stiffness and 
strength of the sheet piles is conservative when referenced to 
the said Eurocode.  However, at least, the requirements were 
stated on the Tender Drawings and all tenderers, if they noticed 
these subtle requirements, were pricing on the same basis. 
 
2.2 1st Design by Contractor‟s Designer 

In the ELS design (submitted to BD) by a Contractor‟s 
Designer after contract award, the reduction factors had been 
lifted up to 0.9 and 1.0 for stiffness and strength, improving 
the structural efficiency of the sheet pile walls.  However, this 
was achieved at the expense of having intermittent 6mm fillet 
welds (150mm welds; 300mm gaps) along the full length of the 
interlock between each sheet pile, and this activity has to be 
sequenced with the bulk excavation.  As can be imagined, this 
additional welding requirement is costly and disruptive. 
 
2.3 2nd Design by Contractor‟s Designer 

After an internal review regarding the application of the 
reduction factors and a follow-up meeting with the Contractor‟s 
Designer, a BD amendment submission was made in that the 
reduction factors were modified to 0.85 and 1.0 for stiffness 
and strength, and the clutch-welding of the sheet piles was 
kept to the top 500mm only.  As a result, the Contractor‟s 
proposed sheet pile sections could be maintained whilst the 
clutch-welding requirement was no worse than 
that shown on the Tender Drawings. 
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3.0 Eurocode 3 – Requirements of Reduction Factors 
The original requirements of reduction factors, B (for 

strength) and D (for stiffness), are stated in Eurocode 3: 
Design of steel structures – Part 5: Piling.  The table 
extracted from EC3, tabulating the various reduction factors is 
shown below for reference. 
 
NB –  The requirements shown in the table below are not fully 

adopted by BD in Hong Kong.  Please see Section 4 for 
BD requirements. 

 

 

 
 
 
 
 
 

4.0 BD Requirements of Reduction Factors 
It is understood that the reduction factors adopted by 

BD are documented in their in-house Engineering Manual.  The 
relevant table is shown below for reference only. 
 

 
 
Conditions defining which „Category‟ to be considered are also 
outlined in the manual. 
 
 
5.0 Recommendation 

In ELS design for deep excavation entailing long 
perimeter length of sheet pile walls, the correct use of 
reduction factors is important, noting that the reduction factors 
could be as low as 0.30 to 0.40.  It is recommended that the 
Technical Department should be consulted if one comes across 
the above situation. 
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Images showing the section properties, reduction factors 
adopted and clutch-welding requirements for steel sheet pile 

walls in BD Submission (1st Design by Contractor’s Designer) 


