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Abstract 
Flat slabs are one of the most widely used forms of 

floor construction providing minimum structural 

depths, fast construction and uninterrupted service 

zones.  Precast lattice girder slabs can be used as an 

alternative to insitu concrete flat slab construction.  

Hybrid concrete construction (HCC) combines insitu 

and precast concrete to maximise the benefits of both 

forms of construction. The aim of this research is to 

investigate the behaviour of this floor system using 

experimental testing, insitu instrumentation and finite 

element modelling. 

 

1. Introduction 
Over the last decade, offsite construction methods 

have become increasingly popular in the construction 

industry. Offsite construction, also referred to as 

Modern Methods of Construction (MMC) offers many 

advantages in terms of quality of construction, cost 

control, construction time, health & safety and 

environmental credentials (reduced waste, reduced 

materials etc.).  

As the construction industry moves towards more 

cost effective and sustainable solutions, the use of 

offsite construction and DfMA (Design for Manufacture 

& Assembly) to deliver fast construction with premium 

quality will become more popular. Because of the 

inherent advantages of flat slab floor structures, the 

behaviour of precast lattice girder floor systems must be 

fully understood so that their manufacture and design 

can be optimised. 

Precast concrete lattice girder flat slabs are designed 

and manufactured in accordance with European 

standards
1,2

 but the importance of the various design 

parameters in precast lattice girder floor systems are not 

fully understood
3
. 

Precast concrete lattice girder slabs consist of a 

precast plank (typically 50-65mm thick), with a lattice 

girder truss which protrudes from the plank to provide 

stiffness in the temporary state and to ensure composite 

action with the insitu structural concrete topping.  The 

precast planks are temporarily propped until the 

structural concrete topping has reached the required 

compressive strength.  The precast planks may be 

designed and detailed for both one-way and two-way 

spanning action.   
 

2. Aims of the Project 
This project will focus on the design parameters 

which affect the behaviour of the lattice girder floor in 

both construction stage and in use.  The actual 

performance of the floor system will be monitored 

continuously using insitu instrumentation which will be 

installed in a floor of the new Human Biology Building 

(HBB) which has recently commenced construction on 

the NUIG campus. The data from the instrumentation 

will allow comparisons between actual behaviour and 

predicted behaviour using structural codes such as the 

Eurocodes
1
. 

 
Figure 1: Precast concrete lattice girder plank 
 

3. Methodology 
Full-scale testing programme of precast lattice girder 

floor system to investigate specific design parameters 

on behaviour of units will be undertaken. The testing 

programme will allow the significance of various 

parameters to be assessed and scope for optimisation of 

floor system (manufacture and design) to be considered. 

The data from the testing programme will be used to 

develop and validate non-linear finite element models 

which will predict the behaviour of the floor. 

Complementing the testing programme, will be the 

rich data from the instrumentation which will monitor 

the lattice girder slab during the construction and 

operation phase of the HBB. Continuous monitoring of 

the data will allow long term effects in the structural 

performance of the slab to be monitored and compared 

with design guidelines. 
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