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Design Risk Assessment 
 
 

Risk Level 

Severity 

Likelihood of Exposure to Hazard 

Almost 
Certain 

Likely Possible Unlikely Impossible 

Fatalities H H H H M 

Major H H H M L 

Minor H M M L L 

None anticipated L L L L L 

 

 
No. 

Hazard Description 

Risk Level 
Before 
Design 

Moderation 
(H / M / L) 

Remedial Actions Taken 

Risk Level 
After 

Design 
Moderation 
(H / M / L) 

Significant Residual Risks 
Comments for, or Actions 

required by Others? 

1 
Risk of striking buried 
services. 

H 

Main contractor to identify existing 
services from site survey and to 
carry out CAT scan to physically 
identify the services on site before 
work commence.  

M Action Main Contractor 

2  
Piling works from 
suspended Slab 

H 
Existing Slab to be back propped to 
support the construction loads 
during piling works 

M GSS  

3 

Use of piling rig on site, 
potential unstable ground 
or soft spots may pose 
risk to machine 
overturning.   

H 

Piling rig to operate from the existing 
RC slab. Pile pockets to be broken 
out locally without oversizing. 
Suitable protection must be installed 
to protected operative from falling 
material and fall from heights.   

M GSS 

4 
Projecting reinforcement 
bars protruding from 
installed piles. 

M 

Pile reinforcement caps to be 
installed as the reinforcement bas 
will be projecting above basement 
slab. 

L 
Site foreman and piling 
supervisor to ensure H&S 
compliance. 

5 
Working in restricted 
headroom. 

L 
Ensure headroom provided, prior 
works, is agreed between GSS and 
Main Contractor. 

L N / A. 

6 
Access to pile for integrity 
testing. 

L 
Testing to be suitably programmed 
prior installation of basement slab. 

L GSS 
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Construction Brief 
 

This design is for the installation of a permanent pile required to support the proposed foundation forming part of the 
redeveloping scheme for the property above. Due to the restricted nature of the site a Super Kitten Mini Piling Rig 
will be used operating from the courtyard level.  
 
Pile will be installed using the case and auger method whereby the temporary casings are installed to prevent the 
collapse of granular soils and ingress of groundwater into the pile bores. This method does not cause any vibration 
or disturbance to the surrounding structures or services. Site specific method statement will be carried out by a 
competent piling manager for this specific piling rig and method installation. Piling works shall not commence until 
the pile design and method statement have been approved.  
 

This design is for  
- 1No 300/340mm diameter bearing pile installed using drill and case method. 

 

Design Information 
 

- Eckersley O’Callaghan drawing 15078-S1.01 rev T2 Mark-up. 
 

Site Investigation:   
- Site Analytical Services Ltd. Ref. 1523911 from August 2015.  

                       

Pile Loads range: 

• Compression load range= 450KN  

• Tension load = 0KN 

• Horizontal load = 15KN 
 

Piling Platform Level (PPL) 
 

The piling platform will be taken as the existing courtyard level.  
 

PPL = 19.30mOD  
 

Ground Conditions 
 

According to the site investigation report the ground profile consists of Made Ground over Dense Gravel with 
underlaying Stiff to Very Stiff London Clay at depth. 
 

Top of borehole level = 19.3mOD.  
 

19.30mOD to 16.20mOD – Made Ground  
16.20mOD to 13.80mOD – Dense Gravel  
from 13.80mOD – Stiff to Very Stiff London Clay  
 

Design Borehole Profile  
 

19.30mOD to 15.60mOD → Piling mat & Basement Void – Ignore for pile capacity. 

14.5mOD to 13.50mOD → Dense Gravel (Φ = 360; ɣ=19KN/m3) – Ignore for pile capacity. 

from 13.500mOD → London Clay Cu = 75KPa increasing strength at 7.0KPa/m; ɣ=20KN/m3 

 
Water strike was identified at 5.5m below top of bore hole, 13.8mOD. 
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Piling Platform Level - PPL 
 

  
Section extracted from Survey drawing 15-040-(13A&14) showing Section Through Courtyard and Basement 

 
Design Parameters 
 

Piles will be installed using drill and case method and segmented augers. 
 

• Pile Diameter = 300mm (nominal)                              

• FOS = 2.6 in compression and 3.0 in tension (based on LDSA Guidelines 2017) 

• Alpha (adhesion factor in clay) = 0.5 
 

The unit shaft friction is limited to 140KPa for Cohesive Soils. 
 

Soil profile and parameters, seen above, have been used to design the bearing piles using a software package called 
CADS Bearing Pile designer. See software input and output attached.  
 

Design Line 
 

  

Existing Basement 

Existing Courtyard 
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Pile Fixity 
 

Pile is considered to be restrained in both directions by the RC base slab. Pile stability and depth of reinforcement 
has been obtained using a computer package based on the Broms Method (1964). The proposed bearing pile is 
considered to be restrained at the top, hence the full design moment provided by Brom’s Analysis has been halved 
to calculate the reinforcement required.   

 

Pile Reinforcement Depth 
 

The reinforcement required to resist the bending moment, generated due to shear force obtained from Brom’s 
Analysis, has been calculated using Scale - Column Design method according to BS8110. 
 

Pile COL and the required toe level resulting from Broms have been used to provide the overall cage length. 
 

14.0mOD – 12.4moD = 1.6m, however provide an overall 6.0m cage, including top projection. 
 

Design Parameters for Piles acting as Circular Columns  
 

The reinforcement required to resist the bending moment generated due to shear force, obtained from Brom’s 
Analysis, has been calculated using Scale - Column Design method according to BS8110.  
 

Concrete = C28/35 
 

Pile Diameter = 300mm  
 

Concrete cover = 75mm  
 

Cage reinforcement = 6.0m x 6H16 bars + H8 helicals provided at 150mm c/c  
 

 

Pile Settlement 
 

Pile settlement will be estimated using Cu values, given by the adopted soil profile, to calculate the Shear Modulus 
of the founding layer. See design sheet attached. 
 

Settlement check follows Fleming’s method; hence the Dense Gravel Strata is assumed to be a low friction zone, 
therefore ignored.  
 

Estimated Settlement for 450KN Load 
 

Founding layer = -1.50mOD 
Cu = 220KPa at -1.50mOD 
E = 33000MPa 
 

   

Estimated pile settlement for a 450KN load = 1.8mm. 
 

  



 
Geostructural Solutions Ltd 

Design Sheet 

 
Contract No: 

 
20147 

 
Site Address: Gray’s Inn Road, Panther House, WC1X 0AG, London 

 
Designed: WP 

 
Checked: DMB 

 
Design Category Check: 2 

 
Page 7 

 
Purpose of Design: Bearing Pile Design 

 
GSS Ref.: 20147_PD01 

 

Rev Description Date 

C1 First Issue 05/03/2020 

C2 Pile design revised to address pile P10 20/03/2020 

   
7 Blenheim Court, Brownfields, Welwyn Garden City, Herts AL7 1AD 

Tel: 01707 260022 Fax: 01707 260099 

 

 

CADS Output – Pile Capacity 
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Scale Output – Cage Depth Required 
 

 

 
Design Moment  
9.6 / 2 = 4.8KNm x 1.45 = 7.0KNm 
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Scale Output – Pile Cage Reinforcement  
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Pile Settlement Check – 450KN  

 

 

Client:

Project:

Section: By: WP Date:

Chk: DMB Date:

Prediction of pile ultimate capacity using the method outlined by Fleming in Geotechnique 42, No 3 pages 411-425

Pile Data

Pile Number K = KN/m
2
/m

Pile shaft diameter Ds 300 mm

Pile base diameter Db 300 mm

Pile length with no friction Lo 1 m

Pile length with friction Lf 14.5 m

Effective Lf length factor Ke 0.45

Shaft flexibility factor Ms

Soil modulus below pile base Eb kN/m²

Concrete modulus Ec kN/m²

Ultimate shaft capacity Us 1131 kN

Ultimate shaft friction qus 83 kN/m²

Estimated Ultimate End bearing Ub 140 kN

Ultimate end bearing pressure qub 1980.6 kN/m²

Test Data

Load at head (kN)

Head Settlement (mm)

Elastic Settlement (mm) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Predicted Settlement

Load descriptor WL Settlement required for load of 450 kN Predicted settlement at head = 1.8 mm

Projected Data

Load at head (kN) 0 64 129 193 257 321 386 450 514 579 643 707 771 836 900 ####

Rigid Pile Settlement(mm) 0.0 0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.4 0.5 0.6 0.8 1.1 0.2

Elastic settlement (mm) 0.0 0.2 0.5 0.7 0.9 1.1 1.4 1.6 1.8 2.1 2.3 2.5 2.7 3.0 3.2 1.6

Total settlement (mm) 0.0 0.2 0.5 0.7 1.0 1.3 1.5 1.8 2.1 2.4 2.7 3.0 3.4 3.8 4.3 1.8

Base settlement (mm) 0 7.204 95.455 95.45 95.455 95.455 95.455 95.455 95.455 95.455 95.455 95.455 95.455 95.455 95.455 95.5

(For "Load at Head" applied at base)

0

0.0010

33000

3.00E+07

Job No.

251005.2

20147

Estimation of pile settlement for 300mm Pile Founding 

Level at -1.5mOD from COL @ 14.00mOD. 

Gray's inn Road, Panther House, WC1X 0AG

20/03/20

20/03/20

WL

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

0 100 200 300 400 500 600 700 800 900 1000

S
E
T

T
L

E
M

E
N

T
 (

m
m

)

LOAD (kN)

SETTLEMENT PREDICTION BASED ON PILE

Test Pile Results Estimate
Elastic shortening Base

Ground Surface 

L0

Lf

DS

DB



 
Geostructural Solutions Ltd 

Design Sheet 

 
Contract No: 

 
20147 

 
Site Address: Gray’s Inn Road, Panther House, WC1X 0AG, London 

 
Designed: WP 

 
Checked: DMB 

 
Design Category Check: 2 

 
Page 15 

 
Purpose of Design: Bearing Pile Design 

 
GSS Ref.: 20147_PD01 

 

Rev Description Date 

C1 First Issue 05/03/2020 

C2 Pile design revised to address pile P10 20/03/2020 

   
7 Blenheim Court, Brownfields, Welwyn Garden City, Herts AL7 1AD 

Tel: 01707 260022 Fax: 01707 260099 

 

 

Design Summary – Bearing Piles 
 

• PPL 19.300mOD; 
 

• Pile to be 300/340mm diameter drill and case; 
 

• Concrete = C28/35 – with a sulphate classification of DS-2; 
 

• Cage reinforcement to be 6.0m x 6H16+H8@150mm c/c as per schedule; 
 

• Cage OD to be 150mm. 
 

• Pile to be integrity tested.  
 

 
Pile Schedule 
 

 
 

 
 
 
 
 
 

  

Rev Date

0 058/03/20

A 20/03/20

Project: Gray's Inn Road - Pnather House

Job No. 20147

Bearing Piles 
Hide Hide

Compressioin 

Load (KN)
Horizontal

P10 450 15 14.000 300 19.300 21.0 4.5 0.4 5.0 -1.5 -1.5 6.0m x 6H16+H8 @ 150mm c/c 1.5

21m 1.5

NOTES:

Cage OD = 150mm 

Concrete = C28/35 - 20mm aggregate 

Concrete Cover = 75mm 

Laps to be 40D

Debond 

length (m)

Top of Cage 

below PPL 

(m)

Pile Depth 

(m)

ADOPTED 

TOE (mOD)

Toe Level 

Compression 

(mOD)

Pile No.
CUT-OFF LEVEL 

(mOD)
PPL (mOD)

Pile Diameter 

(mm)

Pile Schedule revised to addres pile P10 only

First Issue

Description

Top of Concrete 

below PPL (m)

Theoretical 

Concrete 

Volume (m3)

Top Reinforcement Cage
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Pile Layout and Loads  
 

 
 

 
Pile layout extracted from Eckersley O’Callaghan drawing 15078-S1.01 rev T2 


