
The Client is able to use the ITM Plan during the excavation and construction of the embankment 
to provide practical guidance as to requirements and appropriate responses, depending on the 
geology or ground strength conditions encountered. 
 
The ITM Plan includes practical procedures to deal with any observed  degradation of the em-
bankment in order to maintain its integrity.  
 
OGI’s engineer will visit site to ensure that all  aspects of the design are applied correctly and to 
assist our  Client to comply with the ITM Plan, so validating the design.  

If the FOS is below or marginally above 1, OGI can re-design 
aspects of the batter to increase the overall FOS to an ac-
ceptable level. 
 
Having designed each batter, OGI will issue a design       
certificate, together with all supporting documentation which 
includes all calculations including assumptions made, source 
data and parameters used in the model. 
 
Dependent on the geology encountered, it may be necessary 
to construct the embankment with specific drainage and   
batter protection measures incorporated. Installation      
specifications are provided to our Client as required.  
 
An Inspection, Testing and Monitoring (ITM) Plan will also be 
issued.  The purpose of this is to enable the Contractor to 
demonstrate that on-going checks have been made to      
ensure that the batter behaviour is as predicted, and to test 
the validity of OGI’s design assumptions and parameters.  

Above:  CAT 2 checked Design Certificate.  

The ratio of the resisting forces to the activating forces is the factor of safety (FOS).  If the factor 
of safety exceeds 1 the batter is deemed to satisfy the safety criteria of EC7. 

Right: Steep batter with temporary 
surface protection against erosion. 
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OGI offer a cost saving alternative to temporary works retaining wall structures. 
 
Design of safe steep batter slopes to the design criteria set out in Eurocode EC7 can achieve 
considerable cost savings, by eliminating the requirement for large scale sheet piling or other   
retaining wall structures. 

The presence of ground water will fundamentally affect the ground strength of the soil and    
therefore is a major consideration in safe embankment design. Where high hydrostatic pressures 
in the ground exist, it is typically necessary to dewater in or around the excavation, regardless of 
whether steep embankments or retaining structures are selected.  Dewatering   enables working 
in dry ground which speeds up excavation and enables more cost effective removal of excavated 
soil. Dewatering can also provide pressure reduction beneath the slab.  

OGI provides design and supervision of the installation of any dewatering works, with a dewater-
ing contractor installing the system to our specifications to ensure that the best price possible can 
be obtained for our Client. 
 
OGI’s design approach is to use Site Investigation data, together with available site information to 
assess whether there is sufficient existing data to enable a robust design to be produced. This 
data might include geological logs, in situ ground strength testing, laboratory soil testing data, 
ground water level measurements, adjacent structures, adjacent roads and access routes etc. 

Above:  Eurocode 7 which forms 
the basis for safe slope design 

Left: Steep batter slope  for ASP 
structure. Ground strengthened 
by well point dewatering system. 

OGI’s many years of experience in  
construction dewatering means that we are 
ideally placed to advise our Client as to the 
best dewatering approach.  We can provide 
a design and specifications for the most  
appropriate and cost affective dewatering 
technique, bespoke for each project         
application.  

Right: Steep batter with  stone key and drainage at toe. 

MM uses the parameters developed in CM2 as inputs into the finite element model, which is able 
to calculate the activating forces and resisting forces for an infinite number of potential slip      
surfaces. 

The second stage conceptual model (CM2) develops the ground strength parameters which will 

be used later in the Mathematical Model (MM). Appropriate ground strength parameters are as-

signed to each geological unit, using in-situ and laboratory testing data, and application of partial 

factors of safety in accordance with Eurocode 7 (EC7). CM2 also takes into account site specific 

loads to be applied to each of the batter slopes due to existing structures, site traffic etc. 

A first stage conceptual model (CM1) is then produced which identifies important geology, water 
table levels, site geometry and logistical features, such as existing structures, services,            
permanent and temporary roads, access ramps into the structure, site vehicle access etc. 

Conceptual model 2 

Output from Mathematical Model (MM) 


