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Input data Notes

9.1 m 9100 mm

PROPPED

M

23 m 23000 mm

15 m 15000 mm

1 m 1000 mm

1.275

0.6

11.6025 m 11603 mm Closest adjacent building is 12m from piled wall. Therefore, no sagging movements will occur

23 m 23000 mm Conservatively assume the adjacent building occupies the full sagging zone 

0.0000 m 0.00 mm Based on 0.02% x Excav. Depth for propped wall with a conservative factor of 0.75 

0 m 0.00 mm Based on 0.2% x Excav. Depth for propped wall

0.0000 m 0.00 mm Not applicable - building does not sit within the sagging zone

0.0000 m 0.00 mm Not applicable - building does not sit within the sagging zone

0.0030 m 3.00 mm C760/parameter study values as per report; see sketch for details

0.0116 m 11.63 mm Parameter study suggests very small values from excavation; conservatively assume installation at 0.08% linear red. to 1.5*pile length + 0.1%*D linear red. to 4D 

SAGGING ZONE: DAMAGE CLASS 2 THRESHOLD (NON-STRUCTURAL)

L/H = 0.8 ε,lim = 0.0015 Class 2 a. BENDING STRAIN CONTROLLED

ε,lim = 0.00075 Class 1 15000 15000 15000 15000 15000 15000 15000 15000 15000 15000 15000 = height of building, H

11602.5 11602.5 11602.5 11602.5 11602.5 11602.5 11602.5 11602.5 11602.5 11602.5 11602.5 = length of the building segment (limited by contraflexure), L

0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 = L/H

7500 7500 7500 7500 7500 7500 7500 7500 7500 7500 7500 = furthest distance from neutral axis to edge of beam, t = H/2

2.81E+11 2.81E+11 2.81E+11 2.81E+11 2.81E+11 2.81E+11 2.81E+11 2.81E+11 2.81E+11 2.81E+11 2.81E+11 = second moment of area of equivalent beam, I = H^3/12

0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 = Poisson's ratio, v

2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 = E/G (NB: this varies for framed buildings)

0.129 0.129 0.129 0.129 0.129 0.129 0.129 0.129 0.129 0.129 0.129 = bending component = (L/12*t)

0.323 0.323 0.323 0.323 0.323 0.323 0.323 0.323 0.323 0.323 0.323 = shear component = ((3*I)/(2*t*L*H))

0.969 0.969 0.969 0.969 0.969 0.969 0.969 0.969 0.969 0.969 0.969 = x = (Δ/L)/ε,b = (L/12*t) + ((3*I)/(2*t*L*H))*(E/G)

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 = ε,h/ε,lim

0.97 0.87 0.78 0.68 0.58 0.48 0.39 0.29 0.19 0.10 0.00 = (Δ/L)/ε,lim = x*(1-(ε,h/ε,lim))

0.0015 0.0013 0.0012 0.0010 0.0009 0.0007 0.0006 0.0004 0.0003 0.0001 0.0000 = (Δ/L) for ε,lim = as left

0.0000 0.0002 0.0003 0.0005 0.0006 0.0008 0.0009 0.0011 0.0012 0.0014 0.0015 = ε,h for ε,lim = as left

0.0007 0.0007 0.0006 0.0005 0.0004 0.0004 0.0003 0.0002 0.0001 0.0001 0.0000 = (Δ/L) for ε,lim = as left

0.0000 0.0001 0.0002 0.0002 0.0003 0.0004 0.0005 0.0005 0.0006 0.0007 0.0008 = ε,h for ε,lim = as left

b. SHEAR STRAIN CONTROLLED

15000 15000 15000 15000 15000 15000 15000 15000 15000 15000 15000 = height of building, H

11602.5 11602.5 11602.5 11602.5 11602.5 11602.5 11602.5 11602.5 11602.5 11602.5 11602.5 = length of the building segment (limited by contraflexure), L

0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 = L/H

7500 7500 7500 7500 7500 7500 7500 7500 7500 7500 7500 = furthest distance from neutral axis to edge of beam, t = H/2

2.81E+11 2.81E+11 2.81E+11 2.81E+11 2.81E+11 2.81E+11 2.81E+11 2.81E+11 2.81E+11 2.81E+11 2.81E+11 = second moment of area of equivalent beam, I = H^3/12

0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 = Poisson's ratio, v

2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 = E/G (NB: this varies for framed buildings)

0.399 0.399 0.399 0.399 0.399 0.399 0.399 0.399 0.399 0.399 0.399 = ((H*L^2)/(18*I)

Class 2

change in horizontal displacement across hogging segment, d,h =

change in vertical displacement across hogging segment, Δ =

change in horizontal displacement across sagging segment, d,h =

Class 1

excavation depth, D =

change in vertical displacement across sagging segment, Δ =

building segment in hogging (limited by contraflexure), L =

height of adjacent building, H =

building segment in sagging (limited by contraflexure), L = aD =

formation level of adjacent building, H =

typical d,0 =

sagging zone multiplier, a =

horizontal to vertical movement quotient, b =

length of adjacent building, L=

adjacent building type (plane masonry, M or framed, F) =

wall type =

typical d,w,max (based on C760) =
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ε,h

a. BENDING STRAIN CONTROLLED CLASS II b. SHEAR STRAIN CONTROLLED CLASS II
0.399 0.399 0.399 0.399 0.399 0.399 0.399 0.399 0.399 0.399 0.399 = ((H*L^2)/(18*I)

1.153 1.153 1.153 1.153 1.153 1.153 1.153 1.153 1.153 1.153 1.153 = shear component = (1+((H*L^2)/(18*I)*G/E)

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 = ε,h/ε,lim

1.15 1.09 1.03 0.97 0.89 0.82 0.73 0.63 0.52 0.36 0.00 = (Δ/L)/ε,lim = y*(1-(ε,h/ε,lim))^0.5

ε,h = 0.00000 (Δ/L) = 0.00000 0.0017 0.0016 0.0015 0.0014 0.0013 0.0012 0.0011 0.0009 0.0008 0.0005 0.0000 = (Δ/L) for ε,lim = 0.0015 (Damage class 2)

L = 11602.5 mm L = 11602.5 mm 0.0000 0.0002 0.0003 0.0005 0.0006 0.0008 0.0009 0.0011 0.0012 0.0014 0.0015 = ε,h for ε,lim = 0.0015 (Damage class 2)

d,h = 0.0 mm Δ = 0.0 mm 0.0009 0.0008 0.0008 0.0007 0.0007 0.0006 0.0005 0.0005 0.0004 0.0003 0.0000 = (Δ/L) for ε,lim = as left

0.0000 0.0001 0.0002 0.0002 0.0003 0.0004 0.0005 0.0005 0.0006 0.0007 0.0008 = ε,h for ε,lim = as left

HOGGING ZONE: DAMAGE CLASS 2 THRESHOLD (NON-STRUCTURAL)

L/H = 0.8 ε,lim = 0.0015 a. BENDING STRAIN CONTROLLED

ε,lim = 0.00075 Class 1 15000 15000 15000 15000 15000 15000 15000 15000 15000 15000 15000 = height of building, H

23000 23000 23000 23000 23000 23000 23000 23000 23000 23000 23000 = length of the building segment (limited by contraflexure), L

1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 = L/H

15000 15000 15000 15000 15000 15000 15000 15000 15000 15000 15000 = furthest distance from neutral axis to edge of beam, t = H

1.13E+12 1.13E+12 1.13E+12 1.13E+12 1.13E+12 1.13E+12 1.13E+12 1.13E+12 1.13E+12 1.13E+12 1.13E+12 = second moment of area of equivalent beam, I = H^3/3

0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 = Poisson's ratio, v

2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 = E/G (NB: this varies for framed buildings)

0.128 0.128 0.128 0.128 0.128 0.128 0.128 0.128 0.128 0.128 0.128 = bending component = (L/12*t)

0.326 0.326 0.326 0.326 0.326 0.326 0.326 0.326 0.326 0.326 0.326 = shear component = ((3*I)/(2*t*L*H))

0.976 0.976 0.976 0.976 0.976 0.976 0.976 0.976 0.976 0.976 0.976 = x = (Δ/L)/ε,b = (L/12*t) + ((3*I)/(2*t*L*H))*(E/G)

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 = ε,h/ε,lim

0.98 0.88 0.78 0.68 0.59 0.49 0.39 0.29 0.20 0.10 0.00 = (Δ/L)/ε,lim = x*(1-(ε,h/ε,lim))

0.0015 0.0013 0.0012 0.0010 0.0009 0.0007 0.0006 0.0004 0.0003 0.0001 0.0000 = (Δ/L) for ε,lim = 0.0015 (Damage class 2)

0.0000 0.0002 0.0003 0.0005 0.0006 0.0008 0.0009 0.0011 0.0012 0.0014 0.0015 = ε,h for ε,lim = 0.0015 (Damage class 2)

0.0007 0.0007 0.0006 0.0005 0.0004 0.0004 0.0003 0.0002 0.0001 0.0001 0.0000 = (Δ/L) for ε,lim = 0.0015 (Damage class 2)

0.0000 0.0001 0.0002 0.0002 0.0003 0.0004 0.0005 0.0005 0.0006 0.0007 0.0008 = ε,h for ε,lim = 0.0015 (Damage class 2)

b. SHEAR STRAIN CONTROLLED

15000 15000 15000 15000 15000 15000 15000 15000 15000 15000 15000 = height of building, H

23000 23000 23000 23000 23000 23000 23000 23000 23000 23000 23000 = length of the building segment (limited by contraflexure), L

1.53333333 1.53333333 1.53333333 1.53333333 1.53333333 1.53333333 1.53333333 1.53333333 1.53333333 1.53333333 1.53333333 = L/H

15000 15000 15000 15000 15000 15000 15000 15000 15000 15000 15000 = furthest distance from neutral axis to edge of beam, t = H

1.1E+12 1.1E+12 1.1E+12 1.1E+12 1.1E+12 1.1E+12 1.1E+12 1.1E+12 1.1E+12 1.1E+12 1.1E+12 = second moment of area of equivalent beam, I = H^3/3

0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 = Poisson's ratio, v

2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 = E/G (NB: this varies for framed buildings)

0.392 0.392 0.392 0.392 0.392 0.392 0.392 0.392 0.392 0.392 0.392 = ((H*L^2)/(18*I)

1.151 1.151 1.151 1.151 1.151 1.151 1.151 1.151 1.151 1.151 1.151 = shear component = (1+((H*L^2)/(18*I)*G/E)

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 = ε,h/ε,lim

1.15 1.09 1.03 0.96 0.89 0.81 0.73 0.63 0.51 0.36 0.00 = (Δ/L)/ε,lim = y*(1-(ε,h/ε,lim))^0.5

ε,h = 0.00051 (Δ/L) = 0.00013 0.0017 0.0016 0.0015 0.0014 0.0013 0.0012 0.0011 0.0009 0.0008 0.0005 0.0000 = (Δ/L) for ε,lim = 0.0015 (Damage class 2)

L = 23000 mm L = 23000 mm 0.0000 0.0002 0.0003 0.0005 0.0006 0.0008 0.0009 0.0011 0.0012 0.0014 0.0015 = ε,h for ε,lim = 0.0015 (Damage class 2)

d,h = 11.6 mm Δ = 3.0 mm 0.0009 0.0008 0.0008 0.0007 0.0007 0.0006 0.0005 0.0005 0.0004 0.0003 0.0000 = (Δ/L) for ε,lim = 0.0015 (Damage class 2)

0.0000 0.0001 0.0002 0.0002 0.0003 0.0004 0.0005 0.0005 0.0006 0.0007 0.0008 = ε,h for ε,lim = 0.0015 (Damage class 2)

Class 1

Class 2

Class 1

Class 2

Class 1

Class 2

ε,h

a. BENDING STRAIN CONTROLLED CLASS II b. SHEAR STRAIN CONTROLLED CLASS II

c. BENDING STRAIN CONTROLLED CLASS I d. SHEAR STRAIN CONTROLLED CLASS I

Assessment point
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a. BENDING STRAIN CONTROLLED CLASS II b. SHEAR STRAIN CONTROLLED CLASS II

c. BENDING STRAIN CONTROLLED CLASS I d. SHEAR STRAIN CONTROLLED CLASS I

Assessment point
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St Pancras Campus BIA DAMAGE CATEGORY ASSESSMENT

09/12/2019 NTS N/A INFORMATION

DP GM 4409 SHEET 1/1 01

NOTE 
- DESIGN VALUES BASED ON BOTH CIRIA C760 AND CALIBRATED WITH SITE SPECIFIC 2D FE ANALYSIS
- MOVEMENTS PLOTS ARE NOT DRAWN TO SCALE

BUILDING IMPACT ASSESSMENT - WORST CASE SCENARIO

DAMAGE CATEGORY = CLASS 1

STAGE 1 - PILE INSTALLATION

STAGE 2 - EXCAVATION

a) HORIZONTAL MOVEMENT b) VERTICAL MOVEMENT 

NOTE - Vertical movement during pile installation phase does
not cause damage as explained in CIRIA C760
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a) HORIZONTAL MOVEMENT
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Sagging Zone N/AHogging Zone - 11.8m

b) VERTICAL MOVEMENT
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