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AAAA PRELIMINARY INFORMATPRELIMINARY INFORMATPRELIMINARY INFORMATPRELIMINARY INFORMATIONIONIONION    

This report forms a Stage 4 (Ground Movement Analysis) of a Basement Impact Assessment for the new 
proposed basement excavation at this site. Southern Testing have undertaken Stages 1, 2 and 3 in our report 
(STL ref: J13124). The reader is referred to the Stage 1, 2 and 3 report for further details of the earlier stages 
of the Basement Impact Assessment process. 
 
This Ground Movement Assessment is in accordance with Camden Council’s planning policies for basement 
excavations. Their policies and requirements are set out in CPG4 ‘Basements and Lightwells’, the Development 
Policy DP27 ‘Basements and Lightwells’, and the document ‘Camden geological, hydrogeological and 
hydrological study – guidance for subterranean development’.  
 
The purpose of this Ground Movement Analysis is to enable Camden Council and their Engineers/auditors to 
assess whether any predicted damage to neighbouring properties (No. 76 and No. 80 Malden Road) and 
infrastructure is acceptable, or can be satisfactorily ameliorated by the developer, as stated in DP27 and 
CPG4. 

BBBB GROUND MOVEMENT ANALGROUND MOVEMENT ANALGROUND MOVEMENT ANALGROUND MOVEMENT ANALYSISYSISYSISYSIS    

1111 Layout and levels of proposed Layout and levels of proposed Layout and levels of proposed Layout and levels of proposed developmentdevelopmentdevelopmentdevelopment    

All levels and layouts of the foundations, excavation and existing and proposed buildings have been supplied 
by the Client’s engineers and architects. The existing ground floor of the site is taken as an arbitrary datum 
level of +0.0mOD. As shown on the architect’s plans street level is -0.98mOD, and the existing lower ground 
floor level (which is also the proposed finished floor level) is -2.795mOD.  

The proposed development comprises the excavation of the front courtyard to provide a bicycle storage area 
serving the house. The storage area will be covered over with a concrete slab following the construction of 
the basement. Additional construction works are proposed in the rear garden; however, as this does not 
involve the excavation of a basement, these are not considered in this letter. Based on the Client’s engineer’s 
drawings, the formation level of the proposed basement elements (foundations of the slab and retaining wall) 
is -3.195mOD. The excavation depth is, therefore, about 2.215m.  
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It is understood that the basement walls will be formed using reinforced cantilever retaining walls. Limited 
underpinning will be required along the party boundaries between the subject property and the adjacent 80 
Malden Road (to the north) in order to support the access stairs to the front entrance. The proposed basement 
will be formed outside the existing front elevation of the terraced houses, and so no structural load-bearing 
walls are proposed to be underpinned. The concrete cover will form a permanent prop to the proposed 
retaining walls. 

The proposed loading of the new foundations have been supplied by the Client’s engineers. 

Figure A (Appendix A) shows the general arrangement of the existing buildings, along with the proposed 
basement layout and loadings. 

2222 Modelling of movements due to vertical stress changes Modelling of movements due to vertical stress changes Modelling of movements due to vertical stress changes Modelling of movements due to vertical stress changes     

Following the excavation of a basement, vertical movements are typically modelled as comprising a short-
term (undrained) response, followed by a long-term (drained) response. The excavation and construction of 
the new basement will result in changes in vertical soil loading, and therefore result in both short and long-
term displacements in the underlying soils. The magnitude of the movements is related to the geotechnical 
properties of the soil profile underlying the site, and the net changes in vertical stress caused by the 
combination of excavation of the soils to form the basement, and the new basement/foundation loadings. It is 
assumed that there will be no delay in between the excavation and construction of the basement. 
 
The proposed basement is to be constructed using a method of hit-and-miss techniques and reinforced 
cantilever retaining walls/underpins. Permanent propping will be provided by a concrete cover over the 
proposed bicycle storage area. 
 
The predicted vertical ground movements were modelled using the OASYS program PDisp. The PDisp program 
assumes a linear elastic soil behaviour, and a flexible structure (for the existing and adjacent buildings). It is 
likely that the stiffness of the structures will not be flexible; rather, it will have a finite value. As a result, the 
movements will tend to be redistributed or smoothed out when compared to those predicted by PDisp. On this 
basis, the output from PDisp does not take into account the finite stiffness of the structures. They are, 
therefore, likely to be conservative: the actual movements affecting the structures would likely be less than 
those predicted by the PDisp program. 
 
The following ground profile and geotechnical parameters have been assumed for the PDisp analysis: 
 

Soil TypeSoil TypeSoil TypeSoil Type    

    

DepthDepthDepthDepth    to to to to 
basebasebasebase    

(m(m(m(mODODODOD))))    

Bulk Unit Bulk Unit Bulk Unit Bulk Unit 
WeightWeightWeightWeight    

((((γγγγbbbb) ) ) ) 
(kN/m(kN/m(kN/m(kN/m3333))))    

Poisson’s Ratio (Poisson’s Ratio (Poisson’s Ratio (Poisson’s Ratio (νννν))))    
Undrained Young’s Undrained Young’s Undrained Young’s Undrained Young’s 

Modulus (EModulus (EModulus (EModulus (Euuuu) ) ) ) 
(MN/m(MN/m(MN/m(MN/m2222))))    

Drained Young’s Drained Young’s Drained Young’s Drained Young’s 
ModulusModulusModulusModulus    

(E(E(E(Edddd) (MN/m) (MN/m) (MN/m) (MN/m2222))))    

UndrainedUndrainedUndrainedUndrained    DrainedDrainedDrainedDrained    
Top of Top of Top of Top of 

StratumStratumStratumStratum    
Base of Base of Base of Base of 
StratuStratuStratuStratummmm    

Top of Top of Top of Top of 
StratumStratumStratumStratum    

Base of Base of Base of Base of 
StratumStratumStratumStratum    

VOID (no 
soils present 

– refer to 
site levels) 

-0.98 0 0 0 0 0 0 0 

Made 
Ground 

-2.465 19 0.5 0.2 5 5 3.75 3.75 

London Clay -40.00 20 0.5 0.2 10 200 7.5 150 
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The soil model above is based on the intrusive investigation undertaken in Stage 3 of the BIA. The reader is 
referred to the exploratory hole logs supplied with our report ref. J13124 for more information. 

For the London Clay, the stiffness parameters were derived based on Burland and Kalra (1986)1 as follows: 

• Undrained Young’s Modulus (Eu) = (10+5.2z) (MN/m2) 

• Drained Young’s Modulus (Ed) = (7.5+3.9z) (MN/m2) 

Where z (m) is taken from the surface of the London Clay. 

The site ground level was taken as an arbitrary value of 0.0mOD (at ground floor level); the rigid base for the 
analysis was taken as -40.0mOD.  

3333 Vertical Vertical Vertical Vertical mmmmovements fromovements fromovements fromovements from    eeeexcavation and xcavation and xcavation and xcavation and pppproposed roposed roposed roposed cccconstruction onstruction onstruction onstruction lllloadingsoadingsoadingsoadings    

The Client’s Structural Engineers provided drawings detailing the proposed foundation arrangement and 
loadings for the proposed underpinning/retaining walls works, along with estimates of the new foundation 
loadings. The provided information was used to estimate the net changes in vertical loadings due to the new 
foundation loadings, and the unloading caused by the proposed excavation. 
 
The arrangement of the proposed loads is shown in Figure A, Appendix A.  
 
An unload pressure of 39.9 kN/m2 has been adopted for the basement. A plan showing the general 
arrangement of the proposed basement and adjacent buildings is presented in Figure A, Appendix A. 
 
78 Malden Road shares a party wall with 76 Malden Road (which is to the south of the subject site), and 80 
Malden Road (which is to the north of the subject site). The proposed basement is set back from the boundary 
between the subject site and 76 Malden Road, and is about 1.2m from the front elevation of the existing 
building on site. The northern edge of the proposed excavation will run along the boundary between the 
subject site and 80 Malden Road (adjacent to the access steps up to the front door of 80 Malden Road). 

3.13.13.13.1 ShortShortShortShort----term (term (term (term (uuuundrained) ndrained) ndrained) ndrained) vvvvertical ertical ertical ertical gggground round round round mmmmovementsovementsovementsovements    

PDisp was used to determine the likely movements arising as a result of the combination of unloading due to 
the excavation of the basement, and application of the proposed construction loads. The analysis indicated 
peak undrained movements of about 4mm (heave) occurring in the centre of the main basement area (see 
Figure U1, Appendix B). 
 
In order to illustrate the likely displacements occurring beneath the neighbouring properties (Nos. 76 and 78 
Malden Road), and across the adjacent highway (Malden Road), displacement lines were drawn. Please refer 
to Figures U1-L1 to U1-L6 (Appendix B). Figure A (Appendix A) shows the locations of the displacement lines. 
The proposed basement is located outside of the subject property (i.e. it does not underlie the footprint of 78 
Malden Road). The displacement lines were drawn to run along the front elevations and party walls of the 
neighbouring properties. 
 
For 76 Malden Road, the maximum undrained movement of about 0.11mm (heave) occurs beneath the 
nearest corner to the proposed basement (intersection of Figs U1-L1 and U1-L2), reducing to near zero by 
about 6m away from the excavation. 
 

                                                
1
 Burland J.B. and Kalra J.C. (1986) Queen Elizabeth Conference Centre: geotechnical aspects, Proc. Inst. Civ. Eng., Part 1,80,1479-

1503 
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For 80 Malden Road, the maximum undrained movement of about 0.49mm (heave) occurs beneath the 
nearest corner to the proposed basement (intersection of Figs U1-L5 and U1-L6), reducing to near zero by 
about 6m away from the excavation. Movements across the front access stairs (Fig U1-L4) are between 
1.2mm (heave) adjacent to the proposed basement, and about 0.22mm (heave) at the northern edge of the 
stairs. 
 
Undrained movements beneath the adjacent highway (Malden Road) decrease from about 1.25mm at the 
edge of the excavation, to near zero by about 8m away from the western edge of the excavation (Fig U1-L3). 

3.23.23.23.2 LongLongLongLong----term (term (term (term (ddddrained) rained) rained) rained) vvvvertical ertical ertical ertical gggground round round round mmmmovementsovementsovementsovements    

The movements of the ground following construction were also analysed for the total long-term (drained) 
case. As for the short-term analysis, the long-term analysis was undertaken for the combination of the 
unloading due to the excavation of the basement and application of the proposed construction loadings. The 
PDisp assessment indicates peak long-term drained heave movements of 7mm occurring within the centre of 
the proposed bicycle storage area (Fig V1, Appendix B). 
 
For 76 Malden Road, the maximum drained movement of about 0.22mm (heave) occurs beneath the nearest 
corner to the proposed basement (intersection of Figs V1-L1 and V1-L2), reducing to near zero by about 12m 
away from the excavation. 
 
For 80 Malden Road, the maximum drained movement of about 0.84mm (heave) occurs beneath the nearest 
corner to the proposed basement (intersection of Figs V1-L5 and V1-L6), reducing to near zero by about 12m 
away from the excavation. Movements across the front access stairs (Fig V1-L4) are between 1.82mm (heave) 
adjacent to the proposed basement, and about 0.42mm (heave) at the northern edge of the stairs. 
 
Drained movements beneath the adjacent highway (Malden Road) decrease from about 1.82mm at the edge 
of the excavation, to near zero by about 10m away from the western edge of the excavation (Fig V1-L3). 
 
The long-term movements calculated by PDisp include the short-term movements. 
 
It should be noted that, as discussed below, vertical moIt should be noted that, as discussed below, vertical moIt should be noted that, as discussed below, vertical moIt should be noted that, as discussed below, vertical movements resulting from the net changes in soil vements resulting from the net changes in soil vements resulting from the net changes in soil vements resulting from the net changes in soil 
loading occur along with other ground movements which are associated with the excavation of the loading occur along with other ground movements which are associated with the excavation of the loading occur along with other ground movements which are associated with the excavation of the loading occur along with other ground movements which are associated with the excavation of the 
basement and its construction.basement and its construction.basement and its construction.basement and its construction.    

4444 MMMMovements due to basement excavation and underpin constructionovements due to basement excavation and underpin constructionovements due to basement excavation and underpin constructionovements due to basement excavation and underpin construction    

The new foundations will be formed by sequential hit-and-miss methods of underpinning. The reader is 
referred to the structural engineer’s drawings for details on the design and layout of the proposed 
foundations. The underpinned walls will also form the retaining walls for the proposed basement.  
 
Vertical and horizontal ground movements will be generated at several stages during the construction of the 
retaining walls, as follows: 
 

1. Installation (excavation and casting) of the underpins/retaining walls. 
2. Excavation in front of the new retaining walls. 

 
It should be noted that ground movements generated from this style of construction are not well 
documented. Due to the methods by which underpins are installed, it is assumed that the above occur 
simultaneously (i.e. installation and excavation); therefore, we do not consider these elements separately in 
our analysis. Movements should be small when underpinning is carried out in a well-controlled manner. 
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Guidance is given in CIRIA C760 for both high stiffness (propped), and low stiffness (cantilevered) walls. In 
this instance, we understand that the construction sequence, including the temporary and permanent works 
design, will ensure that the new retaining walls will be propped throughout the works. CIRIA C760 indicates 
empirical relationships for the movements produced by the construction, and excavation in front of, a high 
support stiffness wall as follows: 
 
Movements due to excavation in front of a high support stiffness wall: 
 

• Peak horizontal movementsPeak horizontal movementsPeak horizontal movementsPeak horizontal movements will be 0.15% of the total excavation depth, and will occur at the wall. 
These movements will extend to a distance of four times the excavation depth away from the wall. 
The magnitude of movements will decrease linearly. 

• Peak vertical movementsPeak vertical movementsPeak vertical movementsPeak vertical movements will be 0.07% of the total excavation depth, and will occur about half the 
excavation depth away from the wall. The vertical movements at the wall will be about 0.04% of the 
excavation depth. There will be no vertical movements at a distance of about 3.5 times the excavation 
depth away from the wall; the movements decrease in a non-linear fashion. 

 
The OASYS XDisp software was used to undertake the assessment of the vertical and horizontal movements 
caused by the construction of the basement walls. 
 
As mentioned above, the guidance in CIRIA C760 is based on empirical data. The data is assumed to include 
any short-term (undrained) element of ground movement that arises due to net changes in vertical stress (i.e. 
those caused by the excavation unloading, and new loads of the proposed foundations). Furthermore, as the 
data was collected over a relatively short period following construction, it is unlikely that the data includes 
any long-term (drained) movements. Therefore, the total ground movements we have calculated comprise two 
elements: 
 

1) Movements predicted by CIRIA C760 (and XDisp). As outlined above, these comprise movements 
relating to the installation of the retaining wall, and excavation in front of the walls, as well as any 
short-term movements from net changes in vertical loading. 

2) Long-term movements caused by the changes in vertical loading (as calculated in PDisp). As noted 
above, the long-term output from PDisp includes the short-term movements. Therefore, the long-term 
movements included in the calculation of total ground movements are calculated as the difference 
between PDisp-calculated long-term movements, and the PDisp-calculated short-term movements 
(i.e. Figure V1 minus Figure U1). 

 
A summary of the predicted short-term and long-term movements caused by the construction of the 
basement walls and formation of the new basement is shown in the sections below. For the analysis, we have 
assumed an excavation depth of 2.215m for the proposed basement (as outlined in the structural engineer’s 
drawings). 
 
Based on the analysis in this section of the BIA, an assessment has been made of the potential damage to the 
nearby structures (Nos. 76 and 80 Malden Road). The following sections show the estimated damage 
categories. The general damage categories (after Burland et al) are summarised in the table below: 
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4.14.14.14.1 ShortShortShortShort----termtermtermterm    movements caused bmovements caused bmovements caused bmovements caused by excavation of basement at No. 78y excavation of basement at No. 78y excavation of basement at No. 78y excavation of basement at No. 78    

 
The tabular output from the XDisp analysis is attached (Figure X1-TAB, Appendix B). The movements at 
selected points along each line, along with the estimated damage categories, are summarised in the table 
below: 
 
    Approx. horizontal movements (mm)Approx. horizontal movements (mm)Approx. horizontal movements (mm)Approx. horizontal movements (mm)    Approx. vertical movements (mm)Approx. vertical movements (mm)Approx. vertical movements (mm)Approx. vertical movements (mm)    Maximum Maximum Maximum Maximum 

DAMAGE DAMAGE DAMAGE DAMAGE 
CATEGORYCATEGORYCATEGORYCATEGORY    

Line numberLine numberLine numberLine number    Figure Figure Figure Figure 
referencereferencereferencereference    

Closest Closest Closest Closest elevation elevation elevation elevation 
to excavationto excavationto excavationto excavation    

Furthest Furthest Furthest Furthest 
elevation elevation elevation elevation from from from from 
excavationexcavationexcavationexcavation    

Closest Closest Closest Closest 
elevatielevatielevatielevation on on on to to to to 
excavationexcavationexcavationexcavation    

Furthest Furthest Furthest Furthest 
elevation elevation elevation elevation from from from from 
excavationexcavationexcavationexcavation    

Line 1  (No. 78/76 
party wall) 

X1-L1 1.15 (resultant 
movement 
towards 
excavation) 

0.00 0.84 
(settlement) 

0.00 Negligible 
(0) 

Line 2 (No. 76 front 
elevation) 

X1-L2 1.15 (resultant 
movement 
towards 
excavation) 

0.09 (resultant 
movement 
towards 
excavation) 

0.84 
(settlement) 

0.00 Negligible 
(0) 

Line 5 (No. 80 front 
elevation) 

X1-L5 2.95 (resultant 
movement 
towards 
excavation) 

0.70 (resultant 
movement 
towards 
excavation) 

1.48 
(settlement) 

0.22 (settlement) Negligible 
(0) 

Line 6 (No. 78/80 
party wall) 

X1-L6 2.95 (resultant 
movement 
towards 

0.00 1.48 
(settlement) 

0.00 Negligible 
(0) 

 
With regards to the adjacent highway (Malden Road), in the short term the vertical displacements are 
predicted to be about 0.85mm (settlement) at the edge of the proposed basement, reducing to zero by about 
9m away from the excavation. The maximum vertical displacements are predicted to be about 1.65mm 
(settlement), occurring about 1.75m away from the edge of the excavation. Horizontal movements are 
predicted to be about 3.3mm towards the proposed basement at the edge of the excavation, decreasing to 
zero by 9m away from the subject site. 
 
For the access stairs to No. 80 Malden Road, the vertical movements are predicted to be about 0.85mm 
(settlement) at the edge of the excavation, and about 1.65mm (settlement) at the northern edge of the stairs. 
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Horizontal movements are predicted to decrease from about 3.3mm at edge of the excavation, to about 
2.7mm (both towards the excavation) at the northern edge. 

4.24.24.24.2 LLLLongongongong----termtermtermterm    movements caused by excavation of basement at No. movements caused by excavation of basement at No. movements caused by excavation of basement at No. movements caused by excavation of basement at No. 78787878    

The tabular output from the XDISP analysis is attached (Fig. Q1-TAB, Appendix B). The movements at selected 
points along each line, along with the estimated damage categories, are summarised in the table below: 
 
    Approx. horizontal movements (mm)Approx. horizontal movements (mm)Approx. horizontal movements (mm)Approx. horizontal movements (mm)    Approx. vertical movements (mm)Approx. vertical movements (mm)Approx. vertical movements (mm)Approx. vertical movements (mm)    Maximum Maximum Maximum Maximum 

DAMAGE DAMAGE DAMAGE DAMAGE 
CATEGORYCATEGORYCATEGORYCATEGORY    

Line numberLine numberLine numberLine number    Figure Figure Figure Figure 
referencereferencereferencereference    

Closest Closest Closest Closest elevation elevation elevation elevation 
to excavationto excavationto excavationto excavation    

Furthest Furthest Furthest Furthest 
elevation elevation elevation elevation from from from from 
excavationexcavationexcavationexcavation    

Closest Closest Closest Closest 
elevelevelevelevation ation ation ation to to to to 
excavationexcavationexcavationexcavation    

Furthest Furthest Furthest Furthest 
elevation elevation elevation elevation from from from from 
excavationexcavationexcavationexcavation    

Line 1  (No. 78/76 
party wall) 

Q1-L1 1.15 (resultant 
movement 
towards 
excavation) 

0.00 0.73 
(settlement) 

0.01 (settlement) Negligible 
(0) 

Line 2 (No. 76 front 
elevation) 

Q1-L2 1.15 (resultant 
movement 
towards 
excavation) 

0.09 (resultant 
movement 
towards 
excavation) 

0.73 
(settlement) 

0.008 (settlement) Negligible 
(0) 

Line 5 (No. 80 front 
elevation) 

Q1-L5 2.95 (resultant 
movement 
towards 
excavation) 

0.70 (resultant 
movement 
towards 
excavation) 

1.14 
(settlement) 

0.17 (settlement) Negligible 
(0) 

Line 6 (No. 78/80 
party wall) 

Q1-L6 2.95 (resultant 
movement 
towards 

0.00 1.14 
(settlement) 

0.01 (settlement) Negligible 
(0) 

 
With regards to the adjacent highway (Malden Road), in the long term the vertical displacements are 
predicted to be about 0.27mm at the edge of the proposed basement, reducing to zero by about 9m away 
from the excavation. The maximum vertical displacements are predicted to be about 1.4mm (settlement), 
occurring about 1.75m away from the edge of the excavation. Horizontal movements are the same as those 
predicted in the short-term model. 
 
For the access stairs to No. 80 Malden Road, the vertical movements are predicted to be about 0.85mm 
(settlement) at the edge of the excavation, and about 1.65mm (settlement) at the northern edge of the stairs. 
Horizontal movements are the same as those for the short-term case. 

5555 Summary of ground movementsSummary of ground movementsSummary of ground movementsSummary of ground movements    

A summary of the estimated damage categories caused by the excavation of the basement at No. 78 Malden 
Road is shown in the tables below: 

End of Construction (shortEnd of Construction (shortEnd of Construction (shortEnd of Construction (short----term condition)term condition)term condition)term condition) 

BuildingBuildingBuildingBuilding    Estimated Estimated Estimated Estimated 
Damage Damage Damage Damage 

CategoriesCategoriesCategoriesCategories        

76 Malden Road Negligible (0) 

78 Malden Road Negligible (0) 
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End of Construction (End of Construction (End of Construction (End of Construction (longlonglonglong----term condition)term condition)term condition)term condition) 

BuildingBuildingBuildingBuilding    EstimateEstimateEstimateEstimated d d d 
Damage Damage Damage Damage 

CategoriesCategoriesCategoriesCategories    

76 Malden Road Negligible (0) 

78 Malden Road Negligible (0) 

6666 CCCConclusiononclusiononclusiononclusion    

The analysis assumes good quality working practice and that a “robust” level of propping is employed. 

A formal monitoring system should be employed during construction in order to observe and monitor ground 
movements, especially in critical areas such as boundaries and with the neighbouring properties. Monitoring 
data should be checked against predefined trigger limits to give early indications of any deviating or excessive 
ground movements.  

Yours faithfully,  

 
 

Thomas Lees MSci MSc CGeol Thomas Lees MSci MSc CGeol Thomas Lees MSci MSc CGeol Thomas Lees MSci MSc CGeol 
FGSFGSFGSFGS 

J N Race MSc CGeolJ N Race MSc CGeolJ N Race MSc CGeolJ N Race MSc CGeol    
 

M W Stevenson MICEM W Stevenson MICEM W Stevenson MICEM W Stevenson MICE

(Signed) (Countersigned) (Countersigned)
For and on behalf of Southern Testing Laboratories Limited 

 
 
cc:  architect@projectionarchitects.com  
 

Attachments: Appendix A – Drawings, Appendix B – Pdisp & Xdisp Analysis Outputs 
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NB: Dimensions and loadings based on structural engineer’s drawings. 

Site: 78 Malden Road, London, NW5 4DA STL:  J13124 Fig No:  A 

Date: 17 January 2018 General arrangement of structures, and proposed 

basement excavation.  
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PDisp and XDisp Analysis Outputs    
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Utility Strain Calculation Options

Neglect beneficial contribution of axial strains : No

Specific Building Damage Results - Horizontal Displacements

Structure: Party Wall (78/76) | Sub-structure: Sub 1
       
 Dist.         Coordinates                       Displacements                
           x       y        z        x        y      Horizontal   Horizontal  
                                                    displacement displacement 
                                                     along the   perpendicular
                                                        Line        to Line   
  [m]     [m]     [m]      [m]      [mm]     [mm]       [mm]         [mm]     
    0.0 0.20000 13.15000 -0.98000   1.1266  0.24299     -0.24299        1.1266
0.54792 0.20000 12.60208 -0.98000  0.87880  0.35688     -0.35688       0.87880     
 1.0958 0.20000 12.05417 -0.98000  0.66966  0.43624     -0.43624       0.66966
 1.6438 0.20000 11.50625 -0.98000  0.50107  0.48280     -0.48280       0.50107     
 2.1917 0.20000 10.95833 -0.98000  0.40233  0.53521     -0.53521       0.40233
 2.7396 0.20000 10.41042 -0.98000  0.32484  0.55654     -0.55654       0.32484     
 3.2875 0.20000  9.86250 -0.98000  0.26072  0.54965     -0.54965       0.26072
 3.8354 0.20000  9.31458 -0.98000  0.20724  0.52059     -0.52059       0.20724     
 4.3833 0.20000  8.76667 -0.98000  0.16221  0.47409     -0.47409       0.16221
 4.9313 0.20000  8.21875 -0.98000  0.12393  0.41374     -0.41374       0.12393     
 5.4792 0.20000  7.67083 -0.98000 0.091070  0.34230     -0.34230      0.091070
 6.0271 0.20000  7.12292 -0.98000 0.062621  0.26188     -0.26188      0.062621     
 6.5750 0.20000  6.57500 -0.98000 0.037788  0.17413     -0.17413      0.037788
 7.1229 0.20000  6.02708 -0.98000 0.015947 0.080318    -0.080318      0.015947     
 7.6708 0.20000  5.47917 -0.98000      0.0      0.0          0.0           0.0
 8.2188 0.20000  4.93125 -0.98000      0.0      0.0          0.0           0.0     
 8.7667 0.20000  4.38333 -0.98000      0.0      0.0          0.0           0.0
 9.3146 0.20000  3.83542 -0.98000      0.0      0.0          0.0           0.0     
 9.8625 0.20000  3.28750 -0.98000      0.0      0.0          0.0           0.0
 10.410 0.20000  2.73958 -0.98000      0.0      0.0          0.0           0.0     
 10.958 0.20000  2.19167 -0.98000      0.0      0.0          0.0           0.0
 11.506 0.20000  1.64375 -0.98000      0.0      0.0          0.0           0.0     
 12.054 0.20000  1.09583 -0.98000      0.0      0.0          0.0           0.0
 12.602 0.20000  0.54792 -0.98000      0.0      0.0          0.0           0.0     
 13.150 0.20000  0.00000 -0.98000      0.0      0.0          0.0           0.0

Structure: No 76 Front Elevation | Sub-structure: Sub 2
       
 Dist.         Coordinates                         Displacements                
           x        y        z        x         y      Horizontal   Horizontal  
                                                      displacement displacement 
                                                       along the   perpendicular
                                                          Line        to Line   
  [m]     [m]      [m]      [m]      [mm]     [mm]        [mm]         [mm]     
    0.0  0.20000 13.15000 -0.98000   1.1266   0.24299      -1.1266      -0.24299
0.52727 -0.32727 13.15000 -0.98000   1.0934   0.18751      -1.0934      -0.18751     
 1.0545 -0.85455 13.15000 -0.98000   1.0337   0.14689      -1.0337      -0.14689
 1.5818 -1.38182 13.15000 -0.98000  0.95654   0.11595     -0.95654      -0.11595     
 2.1091 -1.90909 13.15000 -0.98000  0.86754  0.091646     -0.86754     -0.091646
 2.6364 -2.43636 13.15000 -0.98000  0.77008  0.072063     -0.77008     -0.072063     
 3.1636 -2.96364 13.15000 -0.98000  0.66640  0.055960     -0.66640     -0.055960
 3.6909 -3.49091 13.15000 -0.98000  0.55801  0.042490     -0.55801     -0.042490     
 4.2182 -4.01818 13.15000 -0.98000  0.44597  0.031060     -0.44597     -0.031060
 4.7455 -4.54545 13.15000 -0.98000  0.33104  0.021241     -0.33104     -0.021241     
 5.2727 -5.07273 13.15000 -0.98000  0.21380  0.012717     -0.21380     -0.012717
 5.8000 -5.60000 13.15000 -0.98000 0.094679 0.0052482    -0.094679    -0.0052482     

Structure: No 80 Front Elevation | Sub-structure: Sub 3
       
 Dist.         Coordinates                        Displacements                
           x        y        z        x        y      Horizontal   Horizontal  
                                                     displacement displacement 
                                                      along the   perpendicular
                                                         Line        to Line   
  [m]     [m]      [m]      [m]      [mm]     [mm]       [mm]         [mm]     
    0.0  6.00000 13.15000 -0.98000      0.0   2.9850          0.0        2.9850
0.52727  6.52727 13.15000 -0.98000 -0.32899   1.4328     -0.32899        1.4328     
 1.0545  7.05455 13.15000 -0.98000 -0.69072  0.75385     -0.69072       0.75385
 1.5818  7.58182 13.15000 -0.98000 -0.97695  0.49691     -0.97695       0.49691     
 2.1091  8.10909 13.15000 -0.98000  -1.0995  0.35491      -1.0995       0.35491
 2.6364  8.63636 13.15000 -0.98000  -1.1291  0.26453      -1.1291       0.26453     
 3.1636  9.16364 13.15000 -0.98000  -1.1072  0.20281      -1.1072       0.20281
 3.6909  9.69091 13.15000 -0.98000  -1.0544  0.15827      -1.0544       0.15827     
 4.2182 10.21818 13.15000 -0.98000 -0.98195  0.12473     -0.98195       0.12473
 4.7455 10.74545 13.15000 -0.98000 -0.89619 0.098611     -0.89619      0.098611     
 5.2727 11.27273 13.15000 -0.98000 -0.80108 0.077720     -0.80108      0.077720
 5.8000 11.80000 13.15000 -0.98000 -0.69914 0.060642     -0.69914      0.060642     

Structure: Party Wall (78/80) | Sub-structure: Sub 4
       
 Dist.         Coordinates                     Displacements             
           x       y        z      x      y     Horizontal   Horizontal  
                                               displacement displacement 
                                                along the   perpendicular
                                                   Line        to Line   
  [m]     [m]     [m]      [m]    [mm]  [mm]       [mm]         [mm]     
    0.0 6.00000 13.15000 -0.98000  0.0  2.9850      -2.9850           0.0
0.54792 6.00000 12.60208 -0.98000  0.0  2.7795      -2.7795           0.0     
 1.0958 6.00000 12.05417 -0.98000  0.0  2.5741      -2.5741           0.0
 1.6438 6.00000 11.50625 -0.98000  0.0  2.3686      -2.3686           0.0     
 2.1917 6.00000 10.95833 -0.98000  0.0  2.1631      -2.1631           0.0
 2.7396 6.00000 10.41042 -0.98000  0.0  1.9577      -1.9577           0.0     
 3.2875 6.00000  9.86250 -0.98000  0.0  1.7522      -1.7522           0.0
 3.8354 6.00000  9.31458 -0.98000  0.0  1.5467      -1.5467           0.0     
 4.3833 6.00000  8.76667 -0.98000  0.0  1.3412      -1.3412           0.0
 4.9313 6.00000  8.21875 -0.98000  0.0  1.1358      -1.1358           0.0     
 5.4792 6.00000  7.67083 -0.98000  0.0 0.93031     -0.93031           0.0
 6.0271 6.00000  7.12292 -0.98000  0.0 0.72484     -0.72484           0.0     
 6.5750 6.00000  6.57500 -0.98000  0.0 0.51937     -0.51937           0.0
 7.1229 6.00000  6.02708 -0.98000  0.0 0.31391     -0.31391           0.0     
 7.6708 6.00000  5.47917 -0.98000  0.0 0.10844     -0.10844           0.0
 8.2188 6.00000  4.93125 -0.98000  0.0     0.0          0.0           0.0     
 8.7667 6.00000  4.38333 -0.98000  0.0     0.0          0.0           0.0
 9.3146 6.00000  3.83542 -0.98000  0.0     0.0          0.0           0.0     
 9.8625 6.00000  3.28750 -0.98000  0.0     0.0          0.0           0.0
 10.410 6.00000  2.73958 -0.98000  0.0     0.0          0.0           0.0     
 10.958 6.00000  2.19167 -0.98000  0.0     0.0          0.0           0.0
 11.506 6.00000  1.64375 -0.98000  0.0     0.0          0.0           0.0     
 12.054 6.00000  1.09583 -0.98000  0.0     0.0          0.0           0.0
 12.602 6.00000  0.54792 -0.98000  0.0     0.0          0.0           0.0     
 13.150 6.00000  0.00000 -0.98000  0.0     0.0          0.0           0.0

Specific Building Damage Results - Vertical Displacements

Structure: Party Wall (78/76) | Sub-structure: Sub 1
       
 Dist.         Coordinates             Displacements     
           x       y        z        z    
  [m]     [m]     [m]      [m]      [mm]  
       
Vertical Offset 1                              
    0.0 0.20000 13.15000 -0.98000  0.84112
0.54792 0.20000 12.60208 -0.98000  0.74493     
 1.0958 0.20000 12.05417 -0.98000  0.64308
 1.6438 0.20000 11.50625 -0.98000  0.53932     
 2.1917 0.20000 10.95833 -0.98000  0.47144
 2.7396 0.20000 10.41042 -0.98000  0.39430     
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 Dist.         Coordinates             Displacements     
           x       y        z        z    
  [m]     [m]     [m]      [m]      [mm]  
       

 3.2875 0.20000  9.86250 -0.98000  0.31189
 3.8354 0.20000  9.31458 -0.98000  0.23257     
 4.3833 0.20000  8.76667 -0.98000  0.16299
 4.9313 0.20000  8.21875 -0.98000  0.10755     
 5.4792 0.20000  7.67083 -0.98000 0.067969
 6.0271 0.20000  7.12292 -0.98000 0.043010     
 6.5750 0.20000  6.57500 -0.98000 0.028333
 7.1229 0.20000  6.02708 -0.98000 0.016367     
 7.6708 0.20000  5.47917 -0.98000      0.0
 8.2188 0.20000  4.93125 -0.98000      0.0     
 8.7667 0.20000  4.38333 -0.98000      0.0
 9.3146 0.20000  3.83542 -0.98000      0.0     
 9.8625 0.20000  3.28750 -0.98000      0.0
 10.410 0.20000  2.73958 -0.98000      0.0     
 10.958 0.20000  2.19167 -0.98000      0.0
 11.506 0.20000  1.64375 -0.98000      0.0     
 12.054 0.20000  1.09583 -0.98000      0.0
 12.602 0.20000  0.54792 -0.98000      0.0     
 13.150 0.20000  0.00000 -0.98000      0.0

Structure: No 76 Front Elevation | Sub-structure: Sub 2
       
 Dist.         Coordinates              Displacements     
           x        y        z        z    
  [m]     [m]      [m]      [m]      [mm]  
       
Vertical Offset 1                               
    0.0  0.20000 13.15000 -0.98000  0.84112
0.52727 -0.32727 13.15000 -0.98000  0.74730     
 1.0545 -0.85455 13.15000 -0.98000  0.63128
 1.5818 -1.38182 13.15000 -0.98000  0.50733     
 2.1091 -1.90909 13.15000 -0.98000  0.38708
 2.6364 -2.43636 13.15000 -0.98000  0.27933     
 3.1636 -2.96364 13.15000 -0.98000  0.18997
 3.6909 -3.49091 13.15000 -0.98000  0.12194     
 4.2182 -4.01818 13.15000 -0.98000 0.075189
 4.7455 -4.54545 13.15000 -0.98000 0.046679     
 5.2727 -5.07273 13.15000 -0.98000 0.030357
 5.8000 -5.60000 13.15000 -0.98000 0.017162     

Structure: No 80 Front Elevation | Sub-structure: Sub 3
       
 Dist.         Coordinates             Displacements     
           x        y        z        z   
  [m]     [m]      [m]      [m]     [mm]  
       
Vertical Offset 1                              
    0.0  6.00000 13.15000 -0.98000  1.4881
0.52727  6.52727 13.15000 -0.98000 0.89689     
 1.0545  7.05455 13.15000 -0.98000 0.79972
 1.5818  7.58182 13.15000 -0.98000 0.88029     
 2.1091  8.10909 13.15000 -0.98000 0.90267
 2.6364  8.63636 13.15000 -0.98000 0.86318     
 3.1636  9.16364 13.15000 -0.98000 0.77952
 3.6909  9.69091 13.15000 -0.98000 0.66875     
 4.2182 10.21818 13.15000 -0.98000 0.54589
 4.7455 10.74545 13.15000 -0.98000 0.42341     
 5.2727 11.27273 13.15000 -0.98000 0.31102
 5.8000 11.80000 13.15000 -0.98000 0.21550     

Structure: Party Wall (78/80) | Sub-structure: Sub 4
       
 Dist.         Coordinates             Displacements     
           x       y        z        z    
  [m]     [m]     [m]      [m]      [mm]  
       
Vertical Offset 1                              
    0.0 6.00000 13.15000 -0.98000   1.4881
0.54792 6.00000 12.60208 -0.98000   1.6083     
 1.0958 6.00000 12.05417 -0.98000   1.5887
 1.6438 6.00000 11.50625 -0.98000   1.4701     
 2.1917 6.00000 10.95833 -0.98000   1.2880
 2.7396 6.00000 10.41042 -0.98000   1.0727     
 3.2875 6.00000  9.86250 -0.98000  0.84900
 3.8354 6.00000  9.31458 -0.98000  0.63675     
 4.3833 6.00000  8.76667 -0.98000  0.45036
 4.9313 6.00000  8.21875 -0.98000  0.29901     
 5.4792 6.00000  7.67083 -0.98000  0.18661
 6.0271 6.00000  7.12292 -0.98000  0.11182     
 6.5750 6.00000  6.57500 -0.98000 0.068003
 7.1229 6.00000  6.02708 -0.98000 0.043291     
 7.6708 6.00000  5.47917 -0.98000 0.020530
 8.2188 6.00000  4.93125 -0.98000      0.0     
 8.7667 6.00000  4.38333 -0.98000      0.0
 9.3146 6.00000  3.83542 -0.98000      0.0     
 9.8625 6.00000  3.28750 -0.98000      0.0
 10.410 6.00000  2.73958 -0.98000      0.0     
 10.958 6.00000  2.19167 -0.98000      0.0
 11.506 6.00000  1.64375 -0.98000      0.0     
 12.054 6.00000  1.09583 -0.98000      0.0
 12.602 6.00000  0.54792 -0.98000      0.0     
 13.150 6.00000  0.00000 -0.98000      0.0

Specific Building Damage Results - All Segments

Structure: Party Wall (78/76) | Sub-structure: Sub 1
               
Vertical Offset     Segment      Start  Length  Curvature Deflection  Average      Max    Max Gradient Max Gradient    Min       Damage   
 from Line for                                              Ratio    Horizontal  Tensile       of      of Vertical  Radius of   Category  
   Vertical                                                            Strain    Strain    Horizontal  Displacement Curvature             
   Movement                                                                               Displacement    Curve                           
 Calculations                                                                                Curve                                        
      [m]                         [m]     [m]                [%]        [%]        [%]                                 [m]                
      0.0                     1     0.0 0.77633 Sagging    213.56E-6  -0.018932 0.0037884    207.90E-6    185.92E-6    45485.            0
                                                                                                                              (Negligible)
                              2 0.77633  1.6456 Hogging    0.0014705 -0.0093709 0.0020630    144.87E-6    189.39E-6    19875.            0      
                                                                                                                              (Negligible)      
                              3  2.4220 0.65204 Sagging    238.59E-6 -0.0012512 287.21E-6    38.932E-6    150.40E-6    72261.            0
                                                                                                                              (Negligible)
                              4  3.0740  1.8572 Hogging    780.65E-6  0.0074623 0.0075352   -130.37E-6    150.40E-6    19862.            0      
                                                                                                                              (Negligible)      
Tensile horizontal strains are +ve, compressive horizontal strains are -ve.

Structure: No 76 Front Elevation | Sub-structure: Sub 2
               
Vertical Offset     Segment     Start  Length Curvature Deflection  Average     Max    Max Gradient Max Gradient    Min       Damage   
 from Line for                                            Ratio    Horizontal Tensile       of      of Vertical  Radius of   Category  
   Vertical                                                          Strain    Strain   Horizontal  Displacement Curvature             
   Movement                                                                            Displacement    Curve                           
 Calculations                                                                             Curve                                        
      [m]                        [m]    [m]                [%]        [%]       [%]                                 [m]                
      0.0                     1    0.0 1.4455 Sagging    0.0011201   0.010384 0.010546   -146.26E-6    235.04E-6    10793.            0
                                                                                                                           (Negligible)
                              2 1.4455 2.2454 Hogging    0.0017132   0.018637 0.018830   -212.45E-6    235.04E-6    13513.            0      
                                                                                                                           (Negligible)      
Tensile horizontal strains are +ve, compressive horizontal strains are -ve.

Structure: No 80 Front Elevation | Sub-structure: Sub 3
               
Vertical Offset     Segment     Start  Length Curvature Deflection  Average      Max    Max Gradient Max Gradient    Min       Damage   
 from Line for                                            Ratio    Horizontal  Tensile       of      of Vertical  Radius of   Category  
   Vertical                                                          Strain    Strain    Horizontal  Displacement Curvature             
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   Movement                                                                             Displacement    Curve                           
 Calculations                                                                              Curve                                        
      [m]                        [m]    [m]                [%]        [%]        [%]                                 [m]                
      0.0                     1    0.0 1.5816 Hogging     0.024578  -0.061762  0.019753    686.52E-6    0.0011219    484.52            0
                                                                                                                            (Negligible)
                              2 1.5816 2.6534 Sagging    0.0044052 -91.119E-6 0.0043354    543.14E-6    232.98E-6    4934.1            0      
                                                                                                                            (Negligible)      
                              3 4.2349 1.5651 Hogging    922.12E-6   0.017896  0.017968   -193.29E-6    232.24E-6    14969.            0
                                                                                                                            (Negligible)
Tensile horizontal strains are +ve, compressive horizontal strains are -ve.

Structure: Party Wall (78/80) | Sub-structure: Sub 4
               
Vertical Offset     Segment     Start  Length Curvature Deflection  Average     Max    Max Gradient Max Gradient    Min       Damage   
 from Line for                                            Ratio    Horizontal Tensile       of      of Vertical  Radius of   Category  
   Vertical                                                          Strain    Strain   Horizontal  Displacement Curvature             
   Movement                                                                            Displacement    Curve                           
 Calculations                                                                             Curve                                        
      [m]                        [m]    [m]                [%]        [%]       [%]                                 [m]                
      0.0                     1    0.0 3.0068 Sagging    0.0096899   0.037500 0.040401   -374.86E-6    408.06E-6    2003.1            0
                                                                                                                           (Negligible)
                              2 3.0068 3.0203 Hogging    0.0041327   0.037500 0.038126   -374.86E-6    408.06E-6    7986.3            0      
                                                                                                                           (Negligible)      
Tensile horizontal strains are +ve, compressive horizontal strains are -ve.

Specific Building Damage Results - Critical Values for All Segments within Each Sub-Structure

Structure: Party Wall (78/76) | Sub-structure: Sub 1
            
  Vertical   Deflection  Average   Max Slope    Max        Max    Max Gradient Max Gradient    Min       Min      Damage Category   
Offset from    Ratio    Horizontal           Settlement  Tensile       of      of Vertical  Radius of Radius of                     
  Line for                Strain                         Strain    Horizontal  Displacement Curvature Curvature                     
  Vertical                                                        Displacement    Curve     (Hogging) (Sagging)                     
  Movement                                                           Curve                                                          
Calculations                                                                                                                        
    [m]         [%]        [%]                  [mm]       [%]                                 [m]       [m]                        
    0.0       0.0014705  -0.018932 189.39E-6    0.84112 0.0075352    207.90E-6    189.39E-6    19862.    45485. 0 (Negligible)      

Structure: No 76 Front Elevation | Sub-structure: Sub 2
            
  Vertical   Deflection  Average   Max Slope    Max       Max    Max Gradient Max Gradient    Min       Min      Damage Category   
Offset from    Ratio    Horizontal           Settlement Tensile       of      of Vertical  Radius of Radius of                     
  Line for                Strain                         Strain   Horizontal  Displacement Curvature Curvature                     
  Vertical                                                       Displacement    Curve     (Hogging) (Sagging)                     
  Movement                                                          Curve                                                          
Calculations                                                                                                                       
    [m]         [%]        [%]                  [mm]      [%]                                 [m]       [m]                        
    0.0       0.0017132   0.018637 235.04E-6    0.84112 0.018830   -212.45E-6    235.04E-6    13513.    10793. 0 (Negligible)      

Structure: No 80 Front Elevation | Sub-structure: Sub 3
            
  Vertical   Deflection  Average   Max Slope    Max       Max    Max Gradient Max Gradient    Min       Min      Damage Category   
Offset from    Ratio    Horizontal           Settlement Tensile       of      of Vertical  Radius of Radius of                     
  Line for                Strain                         Strain   Horizontal  Displacement Curvature Curvature                     
  Vertical                                                       Displacement    Curve     (Hogging) (Sagging)                     
  Movement                                                          Curve                                                          
Calculations                                                                                                                       
    [m]         [%]        [%]                  [mm]      [%]                                 [m]       [m]                        
    0.0        0.024578  -0.061762 0.0011219     1.4881 0.019753    686.52E-6    0.0011219    484.52    4934.1 0 (Negligible)      

Structure: Party Wall (78/80) | Sub-structure: Sub 4
            
  Vertical   Deflection  Average   Max Slope    Max       Max    Max Gradient Max Gradient    Min       Min      Damage Category   
Offset from    Ratio    Horizontal           Settlement Tensile       of      of Vertical  Radius of Radius of                     
  Line for                Strain                         Strain   Horizontal  Displacement Curvature Curvature                     
  Vertical                                                       Displacement    Curve     (Hogging) (Sagging)                     
  Movement                                                          Curve                                                          
Calculations                                                                                                                       
    [m]         [%]        [%]                  [mm]      [%]                                 [m]       [m]                        
    0.0       0.0096899   0.037500 408.06E-6     1.6080 0.040401   -374.86E-6    408.06E-6    7986.3    2003.1 0 (Negligible)      

Specific Building Damage Results - Critical Segments within Each Structure

Structure Name     Parameter       Critical     Critical  Start    End   Curvature Max Slope    Max        Max       Min       Min         Damage Category     
                                 Sub-Structure  Segment                                      Settlement  Tensile  Radius of Radius of                          
                                                                                                         Strain   Curvature Curvature                          
                                                                                                                  (Hogging) (Sagging)                          
                                                           [m]     [m]                          [mm]       [%]       [m]       [m]                             
Party Wall      Max Slope       Sub 1                  2 0.77633  2.4220 Hogging   189.39E-6    0.70247 0.0020630    19875.         - 0 (Negligible)           
(78#76)                                                                                                                                                        
                Max Settlement  Sub 1                  1     0.0 0.77633 Sagging   185.92E-6    0.84112 0.0037884         -    45485. 0 (Negligible)                
                Max Tensile     Sub 1                  4  3.0740  4.9313 Hogging   150.40E-6    0.34400 0.0075352    19862.         - 0 (Negligible)           
                Strain                                                                                                                                         
                Min Radius of   Sub 1                  4  3.0740  4.9313 Hogging   150.40E-6    0.34400 0.0075352    19862.         - 0 (Negligible)                
                Curvature                                                                                                                                           
                (Hogging)                                                                                                                                           
                Min Radius of   Sub 1                  1     0.0 0.77633 Sagging   185.92E-6    0.84112 0.0037884         -    45485. 0 (Negligible)           
                Curvature                                                                                                                                      
                (Sagging)                                                                                                                                      
No 76 Front     Max Slope       Sub 2                  1     0.0  1.4455 Sagging   235.04E-6    0.84112  0.010546         -    10793. 0 (Negligible)                
Elevation                                                                                                                                                           
                Max Settlement  Sub 2                  1     0.0  1.4455 Sagging   235.04E-6    0.84112  0.010546         -    10793. 0 (Negligible)           
                Max Tensile     Sub 2                  2  1.4455  3.6909 Hogging   235.04E-6    0.53938  0.018830    13513.         - 0 (Negligible)                
                Strain                                                                                                                                              
                Min Radius of   Sub 2                  2  1.4455  3.6909 Hogging   235.04E-6    0.53938  0.018830    13513.         - 0 (Negligible)           
                Curvature                                                                                                                                      
                (Hogging)                                                                                                                                      
                Min Radius of   Sub 2                  1     0.0  1.4455 Sagging   235.04E-6    0.84112  0.010546         -    10793. 0 (Negligible)                
                Curvature                                                                                                                                           
                (Sagging)                                                                                                                                           
No 80 Front     Max Slope       Sub 3                  1     0.0  1.5816 Hogging   0.0011219     1.4881  0.019753    484.52         - 0 (Negligible)           
Elevation                                                                                                                                                      
                Max Settlement  Sub 3                  1     0.0  1.5816 Hogging   0.0011219     1.4881  0.019753    484.52         - 0 (Negligible)                
                Max Tensile     Sub 3                  1     0.0  1.5816 Hogging   0.0011219     1.4881  0.019753    484.52         - 0 (Negligible)           
                Strain                                                                                                                                         
                Min Radius of   Sub 3                  1     0.0  1.5816 Hogging   0.0011219     1.4881  0.019753    484.52         - 0 (Negligible)                
                Curvature                                                                                                                                           
                (Hogging)                                                                                                                                           
                Min Radius of   Sub 3                  2  1.5816  4.2349 Sagging   232.98E-6    0.90202 0.0043354         -    4934.1 0 (Negligible)           
                Curvature                                                                                                                                      
                (Sagging)                                                                                                                                      
Party Wall      Max Slope       Sub 4                  1     0.0  3.0068 Sagging   408.06E-6     1.6080  0.040401         -    2003.1 0 (Negligible)                
(78#80)                                                                                                                                                             
                Max Settlement  Sub 4                  1     0.0  3.0068 Sagging   408.06E-6     1.6080  0.040401         -    2003.1 0 (Negligible)           
                Max Tensile     Sub 4                  1     0.0  3.0068 Sagging   408.06E-6     1.6080  0.040401         -    2003.1 0 (Negligible)                
                Strain                                                                                                                                              
                Min Radius of   Sub 4                  2  3.0068  6.0271 Hogging   408.06E-6    0.96360  0.038126    7986.3         - 0 (Negligible)           
                Curvature                                                                                                                                      
                (Hogging)                                                                                                                                      
                Min Radius of   Sub 4                  1     0.0  3.0068 Sagging   408.06E-6     1.6080  0.040401         -    2003.1 0 (Negligible)                
                Curvature                                                                                                                                           
                (Sagging)                                                                                                                                           
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Utility Strain Calculation Options

Neglect beneficial contribution of axial strains : No

Specific Building Damage Results - Horizontal Displacements

Structure: Party Wall (78/76) | Sub-structure: Sub 1
       
 Dist.         Coordinates                       Displacements                
           x       y        z        x        y      Horizontal   Horizontal  
                                                    displacement displacement 
                                                     along the   perpendicular
                                                        Line        to Line   
  [m]     [m]     [m]      [m]      [mm]     [mm]       [mm]         [mm]     
    0.0 0.20000 13.15000 -0.98000   1.1266  0.24299     -0.24299        1.1266 d   
0.54792 0.20000 12.60208 -0.98000  0.87880  0.35688     -0.35688       0.87880 d        
 1.0958 0.20000 12.05417 -0.98000  0.66966  0.43624     -0.43624       0.66966 d   
 1.6438 0.20000 11.50625 -0.98000  0.50107  0.48280     -0.48280       0.50107 d        
 2.1917 0.20000 10.95833 -0.98000  0.40233  0.53521     -0.53521       0.40233 d   
 2.7396 0.20000 10.41042 -0.98000  0.32484  0.55654     -0.55654       0.32484 d        
 3.2875 0.20000  9.86250 -0.98000  0.26072  0.54965     -0.54965       0.26072 d   
 3.8354 0.20000  9.31458 -0.98000  0.20724  0.52059     -0.52059       0.20724 d        
 4.3833 0.20000  8.76667 -0.98000  0.16221  0.47409     -0.47409       0.16221 d   
 4.9313 0.20000  8.21875 -0.98000  0.12393  0.41374     -0.41374       0.12393 d        
 5.4792 0.20000  7.67083 -0.98000 0.091100  0.34230     -0.34230      0.091100 d   
 6.0271 0.20000  7.12292 -0.98000 0.062600  0.26188     -0.26188      0.062600 d        
 6.5750 0.20000  6.57500 -0.98000 0.037800  0.17413     -0.17413      0.037800 d   
 7.1229 0.20000  6.02708 -0.98000 0.015900 0.080300    -0.080300      0.015900 d        
 7.6708 0.20000  5.47917 -0.98000      0.0      0.0          0.0           0.0 d   
 8.2188 0.20000  4.93125 -0.98000      0.0      0.0          0.0           0.0 d        
 8.7667 0.20000  4.38333 -0.98000      0.0      0.0          0.0           0.0 d   
 9.3146 0.20000  3.83542 -0.98000      0.0      0.0          0.0           0.0 d        
 9.8625 0.20000  3.28750 -0.98000      0.0      0.0          0.0           0.0 d   
 10.410 0.20000  2.73958 -0.98000      0.0      0.0          0.0           0.0 d        
 10.958 0.20000  2.19167 -0.98000      0.0      0.0          0.0           0.0 d   
 11.506 0.20000  1.64375 -0.98000      0.0      0.0          0.0           0.0 d        
 12.054 0.20000  1.09583 -0.98000      0.0      0.0          0.0           0.0 d   
 12.602 0.20000  0.54792 -0.98000      0.0      0.0          0.0           0.0 d        
 13.150 0.20000  0.00000 -0.98000      0.0      0.0          0.0           0.0 d   
d - Displacements include imported displacements.

Structure: No 76 Front Elevation | Sub-structure: Sub 2
       
 Dist.         Coordinates                         Displacements                
           x        y        z        x         y      Horizontal   Horizontal  
                                                      displacement displacement 
                                                       along the   perpendicular
                                                          Line        to Line   
  [m]     [m]      [m]      [m]      [mm]     [mm]        [mm]         [mm]     
    0.0  0.20000 13.15000 -0.98000   1.1266   0.24299      -1.1266      -0.24299 d   
0.52727 -0.32727 13.15000 -0.98000   1.0934   0.18751      -1.0934      -0.18751 d        
 1.0545 -0.85455 13.15000 -0.98000   1.0337   0.14689      -1.0337      -0.14689 d   
 1.5818 -1.38182 13.15000 -0.98000  0.95654   0.11595     -0.95654      -0.11595 d        
 2.1091 -1.90909 13.15000 -0.98000  0.86754  0.091600     -0.86754     -0.091600 d   
 2.6364 -2.43636 13.15000 -0.98000  0.77008  0.072100     -0.77008     -0.072100 d        
 3.1636 -2.96364 13.15000 -0.98000  0.66640  0.056000     -0.66640     -0.056000 d   
 3.6909 -3.49091 13.15000 -0.98000  0.55801  0.042500     -0.55801     -0.042500 d        
 4.2182 -4.01818 13.15000 -0.98000  0.44597  0.031100     -0.44597     -0.031100 d   
 4.7455 -4.54545 13.15000 -0.98000  0.33104  0.021200     -0.33104     -0.021200 d        
 5.2727 -5.07273 13.15000 -0.98000  0.21380  0.012700     -0.21380     -0.012700 d   
 5.8000 -5.60000 13.15000 -0.98000 0.094700 0.0052500    -0.094700    -0.0052500 d        
d - Displacements include imported displacements.

Structure: No 80 Front Elevation | Sub-structure: Sub 3
       
 Dist.         Coordinates                        Displacements                
           x        y        z        x        y      Horizontal   Horizontal  
                                                     displacement displacement 
                                                      along the   perpendicular
                                                         Line        to Line   
  [m]     [m]      [m]      [m]      [mm]     [mm]       [mm]         [mm]     
    0.0  6.00000 13.15000 -0.98000      0.0   2.9850          0.0        2.9850 d   
0.52727  6.52727 13.15000 -0.98000 -0.32899   1.4328     -0.32899        1.4328 d        
 1.0545  7.05455 13.15000 -0.98000 -0.69072  0.75385     -0.69072       0.75385 d   
 1.5818  7.58182 13.15000 -0.98000 -0.97694  0.49691     -0.97694       0.49691 d        
 2.1091  8.10909 13.15000 -0.98000  -1.0995  0.35491      -1.0995       0.35491 d   
 2.6364  8.63636 13.15000 -0.98000  -1.1291  0.26453      -1.1291       0.26453 d        
 3.1636  9.16364 13.15000 -0.98000  -1.1072  0.20281      -1.1072       0.20281 d   
 3.6909  9.69091 13.15000 -0.98000  -1.0544  0.15827      -1.0544       0.15827 d        
 4.2182 10.21818 13.15000 -0.98000 -0.98195  0.12473     -0.98195       0.12473 d   
 4.7455 10.74545 13.15000 -0.98000 -0.89619 0.098600     -0.89619      0.098600 d        
 5.2727 11.27273 13.15000 -0.98000 -0.80108 0.077700     -0.80108      0.077700 d   
 5.8000 11.80000 13.15000 -0.98000 -0.69914 0.060600     -0.69914      0.060600 d        
d - Displacements include imported displacements.

Structure: Party Wall (78/80) | Sub-structure: Sub 4
       
 Dist.         Coordinates                     Displacements             
           x       y        z      x      y     Horizontal   Horizontal  
                                               displacement displacement 
                                                along the   perpendicular
                                                   Line        to Line   
  [m]     [m]     [m]      [m]    [mm]  [mm]       [mm]         [mm]     
    0.0 6.00000 13.15000 -0.98000  0.0  2.9850      -2.9850           0.0 d   
0.54792 6.00000 12.60208 -0.98000  0.0  2.7795      -2.7795           0.0 d        
 1.0958 6.00000 12.05417 -0.98000  0.0  2.5741      -2.5741           0.0 d   
 1.6438 6.00000 11.50625 -0.98000  0.0  2.3686      -2.3686           0.0 d        
 2.1917 6.00000 10.95833 -0.98000  0.0  2.1631      -2.1631           0.0 d   
 2.7396 6.00000 10.41042 -0.98000  0.0  1.9577      -1.9577           0.0 d        
 3.2875 6.00000  9.86250 -0.98000  0.0  1.7522      -1.7522           0.0 d   
 3.8354 6.00000  9.31458 -0.98000  0.0  1.5467      -1.5467           0.0 d        
 4.3833 6.00000  8.76667 -0.98000  0.0  1.3413      -1.3413           0.0 d   
 4.9313 6.00000  8.21875 -0.98000  0.0  1.1358      -1.1358           0.0 d        
 5.4792 6.00000  7.67083 -0.98000  0.0 0.93031     -0.93031           0.0 d   
 6.0271 6.00000  7.12292 -0.98000  0.0 0.72484     -0.72484           0.0 d        
 6.5750 6.00000  6.57500 -0.98000  0.0 0.51938     -0.51938           0.0 d   
 7.1229 6.00000  6.02708 -0.98000  0.0 0.31391     -0.31391           0.0 d        
 7.6708 6.00000  5.47917 -0.98000  0.0 0.10844     -0.10844           0.0 d   
 8.2188 6.00000  4.93125 -0.98000  0.0     0.0          0.0           0.0 d        
 8.7667 6.00000  4.38333 -0.98000  0.0     0.0          0.0           0.0 d   
 9.3146 6.00000  3.83542 -0.98000  0.0     0.0          0.0           0.0 d        
 9.8625 6.00000  3.28750 -0.98000  0.0     0.0          0.0           0.0 d   
 10.410 6.00000  2.73958 -0.98000  0.0     0.0          0.0           0.0 d        
 10.958 6.00000  2.19167 -0.98000  0.0     0.0          0.0           0.0 d   
 11.506 6.00000  1.64375 -0.98000  0.0     0.0          0.0           0.0 d        
 12.054 6.00000  1.09583 -0.98000  0.0     0.0          0.0           0.0 d   
 12.602 6.00000  0.54792 -0.98000  0.0     0.0          0.0           0.0 d        
 13.150 6.00000  0.00000 -0.98000  0.0     0.0          0.0           0.0 d   
d - Displacements include imported displacements.

Specific Building Damage Results - Vertical Displacements

Structure: Party Wall (78/76) | Sub-structure: Sub 1
       
 Dist.         Coordinates              Displacements      
           x       y        z         z     
  [m]     [m]     [m]      [m]       [mm]   
       
Vertical Offset 1                                
    0.0 0.20000 13.15000 -0.98000    0.73034 d   
0.54792 0.20000 12.60208 -0.98000    0.64469 d        
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 Dist.         Coordinates              Displacements      
           x       y        z         z     
  [m]     [m]     [m]      [m]       [mm]   
       

 1.0958 0.20000 12.05417 -0.98000    0.55340 d   
 1.6438 0.20000 11.50625 -0.98000    0.45959 d        
 2.1917 0.20000 10.95833 -0.98000    0.40076 d   
 2.7396 0.20000 10.41042 -0.98000    0.33165 d        
 3.2875 0.20000  9.86250 -0.98000    0.25630 d   
 3.8354 0.20000  9.31458 -0.98000    0.18311 d        
 4.3833 0.20000  8.76667 -0.98000    0.11886 d   
 4.9313 0.20000  8.21875 -0.98000   0.068054 d        
 5.4792 0.20000  7.67083 -0.98000   0.032500 d   
 6.0271 0.20000  7.12292 -0.98000   0.011000 d        
 6.5750 0.20000  6.57500 -0.98000 -618.00E-6 d   
 7.1229 0.20000  6.02708 -0.98000 -0.0098400 d        
 7.6708 0.20000  5.47917 -0.98000  -0.023880 d   
 8.2188 0.20000  4.93125 -0.98000  -0.021800 d        
 8.7667 0.20000  4.38333 -0.98000  -0.019957 d   
 9.3146 0.20000  3.83542 -0.98000  -0.018319 d        
 9.8625 0.20000  3.28750 -0.98000  -0.016859 d   
 10.410 0.20000  2.73958 -0.98000  -0.015551 d        
 10.958 0.20000  2.19167 -0.98000  -0.014378 d   
 11.506 0.20000  1.64375 -0.98000  -0.013321 d        
 12.054 0.20000  1.09583 -0.98000  -0.012367 d   
 12.602 0.20000  0.54792 -0.98000  -0.011503 d        
 13.150 0.20000  0.00000 -0.98000  -0.010719 d   
d - Displacements include imported displacements.

Structure: No 76 Front Elevation | Sub-structure: Sub 2
       
 Dist.         Coordinates               Displacements      
           x        y        z         z     
  [m]     [m]      [m]      [m]       [mm]   
       
Vertical Offset 1                                 
    0.0  0.20000 13.15000 -0.98000    0.73034 d   
0.52727 -0.32727 13.15000 -0.98000    0.65506 d        
 1.0545 -0.85455 13.15000 -0.98000    0.55337 d   
 1.5818 -1.38182 13.15000 -0.98000    0.44072 d        
 2.1091 -1.90909 13.15000 -0.98000    0.32953 d   
 2.6364 -2.43636 13.15000 -0.98000    0.22915 d        
 3.1636 -2.96364 13.15000 -0.98000    0.14587 d   
 3.6909 -3.49091 13.15000 -0.98000   0.082897 d        
 4.2182 -4.01818 13.15000 -0.98000   0.040400 d   
 4.7455 -4.54545 13.15000 -0.98000   0.015500 d        
 5.2727 -5.07273 13.15000 -0.98000  0.0023400 d   
 5.8000 -5.60000 13.15000 -0.98000 -0.0081800 d        
d - Displacements include imported displacements.

Structure: No 80 Front Elevation | Sub-structure: Sub 3
       
 Dist.         Coordinates             Displacements     
           x        y        z        z   
  [m]     [m]      [m]      [m]     [mm]  
       
Vertical Offset 1                              
    0.0  6.00000 13.15000 -0.98000  1.1410 d   
0.52727  6.52727 13.15000 -0.98000 0.62237 d        
 1.0545  7.05455 13.15000 -0.98000 0.58436 d   
 1.5818  7.58182 13.15000 -0.98000 0.70954 d        
 2.1091  8.10909 13.15000 -0.98000 0.76497 d   
 2.6364  8.63636 13.15000 -0.98000 0.75022 d        
 3.1636  9.16364 13.15000 -0.98000 0.68541 d   
 3.6909  9.69091 13.15000 -0.98000 0.58926 d        
 4.2182 10.21818 13.15000 -0.98000 0.47795 d   
 4.7455 10.74545 13.15000 -0.98000 0.36475 d        
 5.2727 11.27273 13.15000 -0.98000 0.25990 d   
 5.8000 11.80000 13.15000 -0.98000 0.17059 d        
d - Displacements include imported displacements.

Structure: Party Wall (78/80) | Sub-structure: Sub 4
       
 Dist.         Coordinates              Displacements      
           x       y        z         z     
  [m]     [m]     [m]      [m]       [mm]   
       
Vertical Offset 1                                
    0.0 6.00000 13.15000 -0.98000     1.1410 d   
0.54792 6.00000 12.60208 -0.98000     1.3551 d        
 1.0958 6.00000 12.05417 -0.98000     1.3978 d   
 1.6438 6.00000 11.50625 -0.98000     1.3213 d        
 2.1917 6.00000 10.95833 -0.98000     1.1689 d   
 2.7396 6.00000 10.41042 -0.98000    0.97520 d        
 3.2875 6.00000  9.86250 -0.98000    0.76784 d   
 3.8354 6.00000  9.31458 -0.98000    0.56816 d        
 4.3833 6.00000  8.76667 -0.98000    0.39166 d   
 4.9313 6.00000  8.21875 -0.98000    0.24825 d        
 5.4792 6.00000  7.67083 -0.98000    0.14230 d   
 6.0271 6.00000  7.12292 -0.98000   0.072828 d        
 6.5750 6.00000  6.57500 -0.98000   0.033500 d   
 7.1229 6.00000  6.02708 -0.98000   0.012500 d        
 7.6708 6.00000  5.47917 -0.98000 -0.0071200 d   
 8.2188 6.00000  4.93125 -0.98000  -0.024894 d        
 8.7667 6.00000  4.38333 -0.98000  -0.022535 d   
 9.3146 6.00000  3.83542 -0.98000  -0.020483 d        
 9.8625 6.00000  3.28750 -0.98000  -0.018688 d   
 10.410 6.00000  2.73958 -0.98000  -0.017107 d        
 10.958 6.00000  2.19167 -0.98000  -0.015709 d   
 11.506 6.00000  1.64375 -0.98000  -0.014467 d        
 12.054 6.00000  1.09583 -0.98000  -0.013357 d   
 12.602 6.00000  0.54792 -0.98000  -0.012364 d        
 13.150 6.00000  0.00000 -0.98000  -0.011470 d   
d - Displacements include imported displacements.

Specific Building Damage Results - All Segments

Structure: Party Wall (78/76) | Sub-structure: Sub 1
               
Vertical Offset     Segment      Start  Length  Curvature Deflection  Average      Max    Max Gradient Max Gradient    Min       Damage   
 from Line for                                              Ratio    Horizontal  Tensile       of      of Vertical  Radius of   Category  
   Vertical                                                            Strain    Strain    Horizontal  Displacement Curvature             
   Movement                                                                               Displacement    Curve                           
 Calculations                                                                                Curve                                        
      [m]                         [m]     [m]                [%]        [%]        [%]                                 [m]                
      0.0                     1     0.0 0.79125 Sagging    217.53E-6  -0.018848 0.0037717    207.90E-6    166.65E-6    46704.            0
                                                                                                                              (Negligible)
                              2 0.79125  1.5563 Hogging    0.0014316 -0.0095837 0.0020920    144.87E-6    171.22E-6    21080.            0      
                                                                                                                              (Negligible)      
                              3  2.3476 0.80033 Sagging    282.00E-6 -0.0012651 303.66E-6    38.932E-6    137.53E-6    58908.            0
                                                                                                                              (Negligible)
                              4  3.1479  1.2354 Hogging    422.06E-6  0.0062581 0.0062843   -110.13E-6    137.53E-6    23517.            0      
                                                                                                                              (Negligible)      
Tensile horizontal strains are +ve, compressive horizontal strains are -ve.

Structure: No 76 Front Elevation | Sub-structure: Sub 2
               
Vertical Offset     Segment     Start  Length Curvature Deflection  Average     Max    Max Gradient Max Gradient    Min       Damage   
 from Line for                                            Ratio    Horizontal Tensile       of      of Vertical  Radius of   Category  
   Vertical                                                          Strain    Strain   Horizontal  Displacement Curvature             
   Movement                                                                            Displacement    Curve                           
 Calculations                                                                             Curve                                        
      [m]                        [m]    [m]                [%]        [%]       [%]                                 [m]                
      0.0                     1    0.0 1.5524 Sagging    0.0013452   0.010676 0.010885   -146.26E-6    213.61E-6    9189.6            0
                                                                                                                           (Negligible)
                              2 1.5524 1.6113 Hogging    945.07E-6   0.018274 0.018351   -205.53E-6    213.61E-6    14226.            0      
                                                                                                                           (Negligible)      
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Vertical Offset     Segment     Start  Length Curvature Deflection  Average     Max    Max Gradient Max Gradient    Min       Damage   
 from Line for                                            Ratio    Horizontal Tensile       of      of Vertical  Radius of   Category  
   Vertical                                                          Strain    Strain   Horizontal  Displacement Curvature             
   Movement                                                                            Displacement    Curve                           
 Calculations                                                                             Curve                                        
      [m]                        [m]    [m]                [%]        [%]       [%]                                 [m]                
Tensile horizontal strains are +ve, compressive horizontal strains are -ve.

Structure: No 80 Front Elevation | Sub-structure: Sub 3
               
Vertical Offset     Segment     Start  Length Curvature Deflection  Average      Max    Max Gradient Max Gradient    Min       Damage   
 from Line for                                            Ratio    Horizontal  Tensile       of      of Vertical  Radius of   Category  
   Vertical                                                          Strain    Strain    Horizontal  Displacement Curvature             
   Movement                                                                             Displacement    Curve                           
 Calculations                                                                              Curve                                        
      [m]                        [m]    [m]                [%]        [%]        [%]                                 [m]                
      0.0                     1    0.0 1.5506 Hogging     0.023764  -0.061911  0.019325    686.52E-6    984.16E-6    495.87            0
                                                                                                                            (Negligible)
                              2 1.5506 2.8040 Sagging    0.0051941  8.4986E-6 0.0051532    543.14E-6   -237.53E-6    4287.0            0      
                                                                                                                            (Negligible)      
                              3 4.3546 1.4454 Hogging    836.86E-6   0.018031  0.018092   -193.29E-6    214.66E-6    16029.            0
                                                                                                                            (Negligible)
Tensile horizontal strains are +ve, compressive horizontal strains are -ve.

Structure: Party Wall (78/80) | Sub-structure: Sub 4
               
Vertical Offset     Segment     Start  Length Curvature Deflection  Average     Max    Max Gradient Max Gradient    Min       Damage   
 from Line for                                            Ratio    Horizontal Tensile       of      of Vertical  Radius of   Category  
   Vertical                                                          Strain    Strain   Horizontal  Displacement Curvature             
   Movement                                                                            Displacement    Curve                           
 Calculations                                                                             Curve                                        
      [m]                        [m]    [m]                [%]        [%]       [%]                                 [m]                
      0.0                     1    0.0 3.1285 Sagging     0.011695   0.037500 0.041140   -374.86E-6   -390.74E-6    1626.9            0
                                                                                                                           (Negligible)
                              2 3.1285 2.3506 Hogging    0.0029850   0.037500 0.037852   -374.86E-6    378.32E-6    8317.8            0      
                                                                                                                           (Negligible)      
Tensile horizontal strains are +ve, compressive horizontal strains are -ve.

Specific Building Damage Results - Critical Values for All Segments within Each Sub-Structure

Structure: Party Wall (78/76) | Sub-structure: Sub 1
            
  Vertical   Deflection  Average   Max Slope    Max        Max    Max Gradient Max Gradient    Min       Min      Damage Category   
Offset from    Ratio    Horizontal           Settlement  Tensile       of      of Vertical  Radius of Radius of                     
  Line for                Strain                         Strain    Horizontal  Displacement Curvature Curvature                     
  Vertical                                                        Displacement    Curve     (Hogging) (Sagging)                     
  Movement                                                           Curve                                                          
Calculations                                                                                                                        
    [m]         [%]        [%]                  [mm]       [%]                                 [m]       [m]                        
    0.0       0.0014316  -0.018848 171.22E-6    0.73034 0.0062843    207.90E-6    171.22E-6    21080.    46704. 0 (Negligible)      

Structure: No 76 Front Elevation | Sub-structure: Sub 2
            
  Vertical   Deflection  Average   Max Slope    Max       Max    Max Gradient Max Gradient    Min       Min      Damage Category   
Offset from    Ratio    Horizontal           Settlement Tensile       of      of Vertical  Radius of Radius of                     
  Line for                Strain                         Strain   Horizontal  Displacement Curvature Curvature                     
  Vertical                                                       Displacement    Curve     (Hogging) (Sagging)                     
  Movement                                                          Curve                                                          
Calculations                                                                                                                       
    [m]         [%]        [%]                  [mm]      [%]                                 [m]       [m]                        
    0.0       0.0013452   0.018274 213.61E-6    0.73034 0.018351   -205.53E-6    213.61E-6    14226.    9189.6 0 (Negligible)      

Structure: No 80 Front Elevation | Sub-structure: Sub 3
            
  Vertical   Deflection  Average   Max Slope    Max       Max    Max Gradient Max Gradient    Min       Min      Damage Category   
Offset from    Ratio    Horizontal           Settlement Tensile       of      of Vertical  Radius of Radius of                     
  Line for                Strain                         Strain   Horizontal  Displacement Curvature Curvature                     
  Vertical                                                       Displacement    Curve     (Hogging) (Sagging)                     
  Movement                                                          Curve                                                          
Calculations                                                                                                                       
    [m]         [%]        [%]                  [mm]      [%]                                 [m]       [m]                        
    0.0        0.023764  -0.061911 984.16E-6     1.1410 0.019325    686.52E-6    984.16E-6    495.87    4287.0 0 (Negligible)      

Structure: Party Wall (78/80) | Sub-structure: Sub 4
            
  Vertical   Deflection  Average   Max Slope     Max       Max    Max Gradient Max Gradient    Min       Min      Damage Category   
Offset from    Ratio    Horizontal            Settlement Tensile       of      of Vertical  Radius of Radius of                     
  Line for                Strain                          Strain   Horizontal  Displacement Curvature Curvature                     
  Vertical                                                        Displacement    Curve     (Hogging) (Sagging)                     
  Movement                                                           Curve                                                          
Calculations                                                                                                                        
    [m]         [%]        [%]                   [mm]      [%]                                 [m]       [m]                        
    0.0        0.011695   0.037500 -390.74E-6     1.3963 0.041140   -374.86E-6   -390.74E-6    8317.8    1626.9 0 (Negligible)      

Specific Building Damage Results - Critical Segments within Each Structure

Structure Name     Parameter       Critical     Critical  Start    End   Curvature Max Slope    Max        Max       Min       Min         Damage Category     
                                 Sub-Structure  Segment                                      Settlement  Tensile  Radius of Radius of                          
                                                                                                         Strain   Curvature Curvature                          
                                                                                                                  (Hogging) (Sagging)                          
                                                           [m]     [m]                          [mm]       [%]       [m]       [m]                             
Party Wall      Max Slope       Sub 1                  2 0.79125  2.3476 Hogging   171.22E-6    0.60415 0.0020920    21080.         - 0 (Negligible)           
(78#76)                                                                                                                                                        
                Max Settlement  Sub 1                  1     0.0 0.79125 Sagging   166.65E-6    0.73034 0.0037717         -    46704. 0 (Negligible)                
                Max Tensile     Sub 1                  4  3.1479  4.3833 Hogging   137.53E-6    0.27550 0.0062843    23517.         - 0 (Negligible)           
                Strain                                                                                                                                         
                Min Radius of   Sub 1                  2 0.79125  2.3476 Hogging   171.22E-6    0.60415 0.0020920    21080.         - 0 (Negligible)                
                Curvature                                                                                                                                           
                (Hogging)                                                                                                                                           
                Min Radius of   Sub 1                  1     0.0 0.79125 Sagging   166.65E-6    0.73034 0.0037717         -    46704. 0 (Negligible)           
                Curvature                                                                                                                                      
                (Sagging)                                                                                                                                      
No 76 Front     Max Slope       Sub 2                  1     0.0  1.5524 Sagging   213.61E-6    0.73034  0.010885         -    9189.6 0 (Negligible)                
Elevation                                                                                                                                                           
                Max Settlement  Sub 2                  1     0.0  1.5524 Sagging   213.61E-6    0.73034  0.010885         -    9189.6 0 (Negligible)           
                Max Tensile     Sub 2                  2  1.5524  3.1636 Hogging   213.61E-6    0.44701  0.018351    14226.         - 0 (Negligible)                
                Strain                                                                                                                                              
                Min Radius of   Sub 2                  2  1.5524  3.1636 Hogging   213.61E-6    0.44701  0.018351    14226.         - 0 (Negligible)           
                Curvature                                                                                                                                      
                (Hogging)                                                                                                                                      
                Min Radius of   Sub 2                  1     0.0  1.5524 Sagging   213.61E-6    0.73034  0.010885         -    9189.6 0 (Negligible)                
                Curvature                                                                                                                                           
                (Sagging)                                                                                                                                           
No 80 Front     Max Slope       Sub 3                  1     0.0  1.5506 Hogging   984.16E-6     1.1410  0.019325    495.87         - 0 (Negligible)           
Elevation                                                                                                                                                      
                Max Settlement  Sub 3                  1     0.0  1.5506 Hogging   984.16E-6     1.1410  0.019325    495.87         - 0 (Negligible)                
                Max Tensile     Sub 3                  1     0.0  1.5506 Hogging   984.16E-6     1.1410  0.019325    495.87         - 0 (Negligible)           
                Strain                                                                                                                                         
                Min Radius of   Sub 3                  1     0.0  1.5506 Hogging   984.16E-6     1.1410  0.019325    495.87         - 0 (Negligible)                
                Curvature                                                                                                                                           
                (Hogging)                                                                                                                                           
                Min Radius of   Sub 3                  2  1.5506  4.3546 Sagging   237.53E-6    0.76475 0.0051532         -    4287.0 0 (Negligible)           
                Curvature                                                                                                                                      
                (Sagging)                                                                                                                                      
Party Wall      Max Slope       Sub 4                  1     0.0  3.1285 Sagging   390.74E-6     1.3963  0.041140         -    1626.9 0 (Negligible)                
(78#80)                                                                                                                                                             
                Max Settlement  Sub 4                  1     0.0  3.1285 Sagging   390.74E-6     1.3963  0.041140         -    1626.9 0 (Negligible)           
                Max Tensile     Sub 4                  1     0.0  3.1285 Sagging   390.74E-6     1.3963  0.041140         -    1626.9 0 (Negligible)                
                Strain                                                                                                                                              
                Min Radius of   Sub 4                  2  3.1285  5.4792 Hogging   378.32E-6    0.82800  0.037852    8317.8         - 0 (Negligible)           
                Curvature                                                                                                                                      
                (Hogging)                                                                                                                                      
                Min Radius of   Sub 4                  1     0.0  3.1285 Sagging   390.74E-6     1.3963  0.041140         -    1626.9 0 (Negligible)                
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Structure Name     Parameter       Critical     Critical  Start    End   Curvature Max Slope    Max        Max       Min       Min         Damage Category     
                                 Sub-Structure  Segment                                      Settlement  Tensile  Radius of Radius of                          
                                                                                                         Strain   Curvature Curvature                          
                                                                                                                  (Hogging) (Sagging)                          
                                                           [m]     [m]                          [mm]       [%]       [m]       [m]                                             Curvature                                                                                                                                           
                (Sagging)                                                                                                                                           
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