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APPENDIX B 
DETERMINATION OF HORIZONTAL TENSILE 
STRAINS AND DEFLECTION RATIOS 
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Horizontal Tensile Strain εεεεht 

To determine the resulting horizontal tensile strain that will develop in the adjacent 

properties, the lateral displacement to the rear of the property (∆∆∆∆hb) is subtracted from the 

lateral displacement at the front of the property (∆∆∆∆hf). The resulting differential lateral 

displacement is then divided by the length of the property perpendicular to the basement 

wall to determine the horizontal tensile strain. Where the lateral displacement is zero at the 

rear of the property the lateral displacement at the front of the property is divided by the 

distance from the front of the property to the point of zero lateral displacement to determine 

the lateral strain. This approach is illustrated below and has been adopted for both the 

lateral displacements caused by wall installation and excavation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Deflection Ratio ∆∆∆∆/L 

The deflection ratio is defined as the off linear vertical displacement across a structure as 

illustrated below. 
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A negative deflection ratio will result in greater damage to a property, as tension will be 

developed in the superstructure. Conversely with a positive deflection ratio compression 

will develop within the superstructure, which can be more easily resisted. 

 

In the case of properties adjacent to a basement excavation the deflection ratio will depend 

on the distribution of vertical ground movement across its footprint. Reference to Figure 2.8 

of CIRIA 580 in fact indicates a linear distribution of settlement due to wall installation with 

distance from the wall. As such the Deflection Ratio will be zero unless the point at which 

settlement ceases is within the footprint of the building as illustrated below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Reference to Figure 2.11 of CIRIA 580 also indicates that the pattern of ground settlement 

due to basement excavation is relatively linear. As such the resulting Deflection Ratio is 

likely to be small. Within one excavation depth of the basement wall some non linearity is 

indicated however this would tend to result in a positive Deflection Ratio and as such be 

less likely to cause damage. 

From the above discussion it is apparent that based on the empirical approach the vertical 

movements resulting from basement construction will only have a small influence on the 

damage to adjacent property compared to the lateral movements. 
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APPENDIX C 
DEFINITION OF DAMAGE CATEGORIES 
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