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volumetric panels pods components 

Modular construction 

Definitions 



Advantages VS traditional construction:  

 Ease/speed of construction (up to 50% percent)  

 Exploiting economies of scale 

 Increased product quality  due to the regulated quality assurance systems 

 Lower risk of health, safety and security related issues 

 Cost Savings - possible savings could be up to 20% 

 Environmentally friendly – construction generates less garbage and waste.  



Main  phases:  Modular Construction vs Traditional  
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Design 
Inner risks, survey and risk 
management 

Both  Macro and Micro phase are essential 

as   it could lead to  serial  losses. 

The following should be considered while 

assessing the risks: 

 tolerances for connections  

 5 Ps (prior planning prevents poor 

performance). 

 project schedule could be tight and that 

aggravates the risks 



Manufacturing 
Inner risks, survey and risk management 

The coverage extension could reinclude  FLEXA, NAT CAT, 

SRCC  risks. 

Cyber  risk: BIM software is used and SCADA systems are in 

place for the supervision of the modules fabrication activities. 

The following should be checked while assessing the risks: 

 coordination between the manufacturer and the 

contractors 

 quality assurance plan is crucial. All involved parties 

(including insurers) have to understand when and how 

inspections take place in the factory.  

 risk of cracks  - insufficient strength of prefabricated 

concrete components and insufficient strength when lifting 

the prefabricated concrete component.  



Transportation 
Inner risks, survey and risk management 

 Storage (exposure to external events (e.g. weather) or 

collision with vehicles. 

 Methods of transportation 

 Distance between the factory and the construction site, 

and the roads conditions  

Sometimes physical loss or damage occurs during storage or 

transportation that is not identified immediately, so the 

modules are installed on-site: 

 careful driving is a must as damage and cracks are often 

experienced. The condition of the (temporary) roads 

surrounding the project must be able to accommodate the 

weight and size of the module delivery. 

 cold/heat/moisture exposure during transport is to be 

assessed. 



On site works 
Main risk, inner risks, survey and risk management 

Main risks: 

 fire  

 nat cat (no adequate testing experience for earthhquake) 

 mismatch between modules and foundations built in situ 

 errors in lifting operations 

The following should be checked while assessing the risks: 

 coordination: all major  parties are required to be involved 

early in the design macro-phase already 

 lifting risks:  all participants should be certified and tested  

in accordance with applicable regulations  

 quality inspection 

 project management assessment  



Risk Assessment 

Four steps: 

1. Identify risk factors in the context of 

project cost and duration for modular 

construction, and classify these risk 

factors into qualitative and quantitative 

factors: risk factor identification is based 

on existing research and construction 

industry experience. 

2. Determine risk factor weightings on 

project cost and duration 

3. Rate the risk on a scale from significant 

to insignificant 

4. Analyse measures and controls used to 

deal with these risk factors 



Survey & Risk Assessment 
 

 Since modular construction is by nature distinct from 

conventional construction, existing risk assessment for 

standard on-site construction cannot be directly applied.  

 Assessment must cover impacts of identified hazards on 

loss expectancy, project cost, duration etc.  

 Mitigation measures should be evaluated for each of 

these risks 

 loss prevention must emanate from the Project 

Management and carry through to supervisors, 

tradesmen, craftsmen and labourers.  

 There should be a written Risk Register which is updated 

regularly to identify all critical objectives of the project 

 A framework and roadmap for the integration of BIM into 

managing risks is to be provided. 



Summary of Risk Factors 



Planning 

 Duties and requirements for all parties should be carefully 

defined, as these are rarely clear cut. There should be no 

confusion as to who is responsible for which element of the 

process. 

 The role and duties of all designers needs to be considered. 

Design involves a range of disciplines, as does the design 

process. Management of risk is key, as is the split between 

these elements.  

 Clarity on communications and coordination is fundamental, 

particularly from the clients viewpoint. 

 The transport, offloading and moving into position of the 

modular units along busy access roads will be subject to a 

traffic management plan and risk assessment.  It is important 

to clearly identify the responsibilities involved for this process. 

 



Risk Assessment During 
Off-site Fabrication 

Factory production needs to be inspected repeatedly.  

In-plant risk factors: 

 facility’s fire protection & fire alarm 

 air quality monitoring 

 mould prevention 

 storage 

 cyber security  

 general and on-site risk factors 



Assessment of Risk during on-site assembly /installation 

Coordination between all major contractors trades (typically MEP contractors). 

Lifting risks: increased use of cranes is required in modular construction.  

 the crane deployed on site must be able to handle the weight of the modules 

 lifting and rigging procedures should be in place  

 insufficient radius of crane operation and insufficient lifting capacity of lifting machinery are critical issues, especially in volumetric 

modular construction.  

Quality inspection 

 quality inspection methods 

 technologies to test the quality of connections 

 quality acceptance method and standard system 

 catalogue of building parts and components 

 proper testing and certification of materials and accessories  

Project management assessment: Project management should include centralized organization, management and accountabilities 

for detailed engineering supervision to oversee project execution at the yard and provide high level support and coordination, quality 

control, planning, cost control, engineering, procurement and etc.  

 module transportation and coordination of the relevant contractors are key challenges during project execution. 



Things to Remember 

 Increased use of cranes may be needed on site for relatively small projects, affecting denial of access to 

surrounding properties, which is insured on many types of building policies. 

 Transporting whole units is a complex endeavour, with the completed modules themselves being damaged 

or destroyed in transit causing major construction delays.  

 There is some evidence that a number of materials used in offsite construction are more susceptible to 

water damage. 

 It is easy to foresee more manufacture of whole component units abroad, potentially from less regulated 

territories meaning lower risk management in design and manufacture, and this could introduce marine 

transit and jurisdictional risks. 

 Surveyors should be given access to the assembly line; otherwise gaps in their reports at PC can create 

losses to all parties Insurances.  



Underwriting 
considerations 

 Policy interference issues (territory, 

named insureds,  clash with marine 

coverage) 

 

 Maintenance cover -  claim for defects 

that cause physical loss or damage not 

identified at the date of hand over. An 

important restriction is that the losses 

need to occur on site and during the 

(construction) policy period. Depending 

on how the site, policy period  is defined 

results will vary 

 Serial  losses 



Delay in start-up 

Among the other factors it is important: 

 to analyze time schedule to avoid narrow timeframe, 

 to define critical modules, critical path activities, to analyse lead-time for modules, 

 to assess o weather delays, inaccurate quantities, accidental damage, late delivery interference of one 

contractor with the actions of another, 

 to understand the extent to which modules can be repaired onsite. 

The  following  should be  considered: 

 Suppliers and Manufacturers extension 

 Delays due to redesigning, adding or improving the insured property 

 Time exclusion  -  to compare  with the time of modules delivery 

 Maximum Indemnity period -  could be compressed 

 

 



Case  studies  and Claims 



 lack of  adequate compartmentation 

 absence of the fire-proof inner walls 

 wide usage of combustible material 

causing uncontrollable spreading of 

fire 

Lessons  learned 
from  claims (1) 



 small error which led to serial loss 

Lessons  learned 
from  claims (2) 



 the material used  was not proper  for  

climate conditions – serial loss 

Lessons  learned 
from  claims (3) 



WG findings and recommendations 



The key risks are: 

 The possibility of defects and serial losses  

 High cyber and transportation risk 

 Mismatch between modules and foundations built 

in situ 

 High exposure to winds and heavy rain and not 

enough testing experience of earthquake 

exposure  

 Cost and complexity of repair may increase once 

modules are installed on-site 

 Heightened DSU exposure due to potential long 

lead in times 



The following could 
be done  
to mitigate risks:  

 Design to be set and agreed before the 

project can commence, with engagement 

from a key trades early in the process,  

 Close monitoring and control during 

manufacturing process is key  

 Detailed and robust risk management 

procedures  

 Experienced project team, that has the 

ability to co-ordinate and manage the 

various project phases 
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