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1 Design Brief 
Enclosed is the working platform design for the piling works required at Project Alliance, Bulls Bridge,  
North Hyde Gardens, Hayes, Middx UB3 4QQ. 

The client for the present document and piling works is Sweet Group. 

The proposed method for the installation of the piles will be continuous flight auger (CFA) using a 
Soilmec rig SF65. The design is conducted per BRE 470:2004 Working platform for tracked plants. 

2 Data Provided 
The following documents have been used as the basis for the design: 

Table 1. Documents used for pile design 

Document type No. Revision Date Issued by Comments 

Drawing S-00050 P01  HPF  

Site Investigation  
Report 

3249   IGE  

      
      

      

3 Soil Assessment 
3.1 Soil Properties 
Soil properties have been chosen based upon the data provided in the IGE SI reports and our experi-
ence of the local conditions. 
The subgrade for the piling mat identified within the boreholes is a layer of yellow sand or roadstone of 
pink angular limestone gravel, underlain by made ground generally comprised of sandy, gravelly clay 
fill soft to firm, extending to a depth between 0.1m and 2.50m. 
The Made Ground is underlain by Gravel on this site, followed by London Clay Formation, described 
as firm to stiff brown/grey mottled clay. 
Based on the findings of the soil investigation reports, for design purpose and as a conservative ap-
proach, the piling mat is checked for both cases, subgrade of soft clay with a cohesion value of 30kPa 
or granular material with a friction angle of 30°. 

Table 2. Subgrade properties 

Soil type Bulk density 
kN/m3 

Cohesion 
kN/m2 

Soil friction angle a) 
º 

Sand/Silty Gravel  
of angular limestone 17 - 30 

   - 

a) After Peck et al., 1974, Foundation Engineering, 2nd Edition 
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3.2 Ground Water Table 
Groundwater was found at about 1.4mbgl as perched water above the London Clay formation. 
During the piling works, the platform should be kept free of any surface water, to prevent the platform 
being submerged and undermining the stability. 
 

4 Working platform design 
4.1 Software and guidance 
The software used for the working platform design is an in-house Excel spreadsheet based on the 
relations indicated in BRE 470. 
The BRE 470 guidance of the design of working platform for tracked plants adopts a “punching” failure 
model, checked against two load cases. First load case is referring to the tracking or handling of the 
piling rig, whereas the second case is referring to the rig while working (penetrating/extracting). 
The relations used and the full design of the piling platform may be found in Appendix 1. The load 
cases used in design are presented in detail in Appendix 2 to the present design summary. 

4.2 Rig details 
The piling rig intended to be used for the piling works is Soilmec SF65 and the technical specifications 
may be found in Appendix 3. 

4.3 Results 
The calculations indicate that a minimum 580mm thick piling mat (unreinforced) or 540mm (reinforced 
with a geogrid with a minimum tensile resistance Tult = 30kN/m) is required to withstand the bearing 
pressures transmitted by the piling rig. The piling mat should be compacted in layers in accordance 
with the Highways Agency method for compaction of earthworks materials.    
      
Platform material to conform to Type 1 or 6F1 type fill material. Other good quality granular material 
can be adopted but please note they must be:       
   
 - Free from organic material, contamination or substances hazardous to health    
 - Have less than 15% fines          
 - Free draining and durable          
 - Particle size should be less than 2/3 of the layers in which the mat is installed and not greater than 
75mm          
Since on some locations, soft clay may be found as subgrade, we recommend that a layer of Terram 
(with the role of separation) is placed beneath the platform material in such areas. 
Load testing is needed to ensure the stability of the mat. The mat is to be tested by plate load tests, 
loaded up to the maximum design bearing pressure of 422kPa using a minimum plate diameter of 
450mm. 
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Figure 1 Proposal for piling platform 
 

5 Disclaimer 
This is the property of Central Piling and had been issued for the named client.  
No part of this document may be copied, changed or multiplied without the written permission of Central 
Piling. 

6 References  
 BRE Construction Division. (2004). Working platforms for tracked plants: good practice guide to the design, 

installation, maintenance and repair of ground supported working platforms. 
 

W1 = W2 = 0.75m L1d = 2.25m 
L2d = 2.20m 

Good quality platform 
(unreinforced) D = 580mm 

Subgrade granular/cohesive 

W1 = W2 = 0.75m L1d = 2.25m 
L2d = 2.20m 

Good quality platform 
(reinforced) D = 540mm 

Subgrade granular/cohesive 
Geogrid Tult,min = 30kN/m 
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Rig type: SF65
Rig track dimensions and bearing pressures:
Wd=Wk= 0.75 m q1k= 249 kPa
L1d=L1k= 2.03 m q2k= 189 kPa
L2d=L2k= 2.20 m

Design values for ground properties: Ф'd Nγ
Subgrade 25° 10.9
Ф'sd=Ф'sk= 30 ° 30° 22.4
Nγs= 22.4 35° 48
γsd=γpd= 17 kN/m3 40° 109

45° 272
Working platform 50° 763
Ф'pd=Ф'pk= 45 °
γpd=γpk= 22 kN/m3
Nγp= 272  (From table A1)
kptanδ= 20  (From table A2)
sc1=1+0.2[W/L]= 1.07 Ф'd kptanδ
sc1=1+0.2[W/L]= 1.07 35° 3.1
sγ1=1-0.3[W/L]= 0.89  40° 5.5
sγ2=1-0.3[W/L]= 0.90 45° 10
sp1=1+[W/L]= 1.37
sp2=1+[W/L]= 1.34

Check that subgrade cannot provide bearing resistance without a working platform
Rd=0.5 x γs x Wd x Nys x sγ= 126.97 kPa

Design loading is calculated for two loading conditions.
case 1 loading: q1d=2 x q1k= 498 kPa
case 2 loading: q2d=1.5 x q2k= 283.5 kPa

Working platform is required for plant support

Check that platform material is stronger than subgrade
Platform material is stronger than subgrade

Check that platform material can provide required bearing resistance
q1d=1.6 x q1k= 398.4 kPa
q2d=1.2 x q2k= 226.8 kPa
0.5 x γ x Wd x Nγp x sγ = 1995 kPa

Platform material can provide the required bearing resistance

Calculate required thickness of platform
D1={Wd[q1d-(0.5 x γs x Nys x sy1)]/[γp x Kp x tanδ x sp1]}^0.5= 0.58 m
D2={Wd[q2d-(0.5 x γs x Nys x sy2)]/[γp x Kp x tanδ x sp2]}^0.5= 0.35 m

0.58 m piling mat thickness unreinforced

Page 1
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Use of geosynthetic reinforcement
Tult= 30 kN/m
Td=Tult/2= 15 kN/m

Calculate required thickness of platform with geosynthetic reinforcement
D1={Wd[q1d-(0.5 x γs x Wd x Nys x sy1)-(2 x Td/Wd)]/[γp x Kp x tanδ x sp1]}^0.5= 0.54 m
D2={Wd[q2d-(0.5 x γs x Wd x Nys x sy2)-(2 x Td/Wd)]/[γp x Kp x tanδ x sp2]}^0.5= 0.27 m

0.54 m piling mat thickness reinforced (with geogrid Tult=30kN/m)

Checking conditions
q1d=1.25 x q1k= 311 kPa
q2d=1.05 x q2k= 198 kPa
Rd1=0.5 x γs x Nys x sy1 + (D^2/Wd) x γp x Kp x tanδ x sp1= 401 kPa
Rd2=0.5 x γs x Nys x sy2 + (D^2/Wd) x γp x Kp x tanδ x sp2= 398 kPa

Conditions are satisfied for designed thickness of platform

Summary

A 580mm unreinforced or 540mm reinforced  piling mat is required with aggregate size no greater than
75mm crushed concrete and should be installed in layers no thicker than 150mm which are vibro compacted
and rolled by 5 ton equipment with a minimum of four passes.
This design is based on a subgrade of granular material. If subgrade is found to be different please contact
Central Piling. Please note plate load testing is needed to ensure the stability of the mat.

Topsoil should be removed prior to placement of mat material and the made ground encountered
will need to be vibrocompacted prior to it going down to improve its bearing capacity to that of
a medium dense SAND.
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SOILMEC Rig Type : SF65
Operation mode: CFA

Completed by: Steve Hadley 15/08/2017 Checked by: 0

Mass (kg) Moment arm (m) Moment (kNm)
13190 3.25 420.94
25850 -0.25 -63.27
10350 4.28 434.90
7450 -3.90 -285.03
1190 2.89 33.74

58030 0.95 541.28

3.9
0.75

Distance between centrelines of tracks (m) 3.74

2.00 Actual Dimensions 2000mm x 535mm
680.00 Actual Shape Rectangular

3.45

0.00 Actual Dimensions None
0.00 Actual Shape None
0.00

572.00
97.00

65.00 Auxillary Force Moment Arm 
(m) 4.70

MODE BRE LOAD CASE ( 1 or 2 ) Length (m) Width (m) UDL Pressure (kPa)

Standing 1 2.25 0.75 211
Travelling 1 2.25 0.75 211
Handling 1 2.03 0.75 249

Penetrating 2 2.46 0.75 123
Extracting 2 2.20 0.75 189

Other NOT USED N/A 0.75 N/A
MODE WARNING MESSAGES ERROR MESSAGES FOR FORCES

Standing None AuxiIiary Line Force OK Extraction Force OK Penetration Force OK

Travelling None AuxiIiary Line Force OK Extraction Force OK Penetration Force OK

Handling None AuxiIiary Line Force OK Extraction Force OK Penetration Force OK

Penetrating None AuxiIiary Line Force OK Extraction Force OK Penetration Force OK

Extracting None AuxiIiary Line Force OK Extraction Force OK Penetration Force OK

Other None AuxiIiary Line Force OK Extraction Force OK Penetration Force OK

MODE

Standing Front Foot Pad Force OK Rear Foot Pad Force OK

Travelling Front Foot Pad Force OK Rear Foot Pad Force OK

Handling Front Foot Pad Force OK Rear Foot Pad Force OK

Penetrating Front Foot Pad Force OK Rear Foot Pad Force OK

Extracting Front Foot Pad Force OK Rear Foot Pad Force OK

Other Front Foot Pad Force OK Rear Foot Pad Force OK

Schedule of Piling Rig Component Weights, Dimensions, Forces and Pressures
Rig Manufacturer :

Item

TOTAL

ROPE / KELLY / CHAIN SUSPENDED EQUIPMENT
COUNTERWEIGHT

OTHER

UPPER WORKS
LOWER WORKS

Tracks
Track bearing length (m)

Pad Bearing Area (m2)
Pad Maximum Loading (kN)

Pad Bearing Area (m2)

Front Foot Pads

Rear Foot Pads

Track pad width (m)

Pad Maximum Loading (kN)

Pad Moment Arm (m)

Pad Moment Arm (m)

Notes

Pressure Summary for Platform Design (unfactored)

Forces
Maximum Extraction Force (kN)

Maximum Auxillary Force (kN)

Foot pad pressures are adjusted to equalise with the track pressures !

Rigs to be operated in accordance with manufacturer's & employer's 
instructions

600mm diameter, 2m2 plate for foot to be made available.

Maximum Penetration Force (kN)

ERROR MESSAGES FOR FOOT PADS

Only for use where the rig is working on a ground supported platform !

Only for rig operation on level ground with a vertical mast, unless noted below 
!


