Appendix F
Ground Movement Assessment Calculations (Stage 4)



Ground Movement Analysis - CIRIA C760 Embedded Retaning Walls (For EXCAVATION ONLY)

Proiect Ref: GWPR2950
Site: 26 West Hill Park

Excavation Deoth: 1.5

bouring Property 1 Neighbouring Property 2

23 Merton Lane Wall 1

Closest Wall(m) 000 Closest Wall (m)
1810 Lenath (m)
Furthest Wl (m) 1410 Furthest Wall (m)
Height 639 Height
Ground
(Table 2.4 CIRIA C760)
Distance to Negligible
Movement (m
Horizontal: 6
Vertical 525
Fig2.11
Neighbouring Property 1 No. 23 Merton Lane Wa Iinterval 353
Distance/Max
Contour Plot Point Distance (m) Excavtion Depth
A 000 0.00
8 353 235
o 7.05 470
3 1058 7.05
¥ 1410 9.40
Horizontal Movement Horitontal
Distance (m) % (m (mm) movement eaes uses
000 oz ooouzs 038 waementatcosest vl linear relationship
. Y Y h
7.05 003 -0.00039 000 from grap
1058 011 000172 000
1410 020 -0.00304 0.00 Movement at furthest wall
Vertical Movement
Distance (m) % (mm)
000 0.00060 7.65 Movement at closest wall
353 0.00049 530
7.05 000052 230
1058 000152 070 Vertical movement is
1410 -0.00253 0.0045 Movement at furthest wall not line:
relationship has.

Table 2.0)

Seteret wan exrerinn dple % 6, M)

o s e

Normaiised settioments dus 10 enoavation in 53F 20 frm slay

been estimated from

estimated

relationship used in
spreadsheet is

shown in orange in
graph below.




Potential Damage to Building

a1
Neighbouring Property 1
L
H

UM

Vertical Deflection (4)
Defelction Ratio (8/L)
Horizontal Movement (h)

Horzontal Strain (€h) = 8h/L

CATEGORY OF DAMAGE

Method 1 - Prefferred method

No.
m
14.10
6.39

221

0.29
0.002057
0.38

0.00270

23 Merton Lane Wall 1

mm
14100
6390

mm from graph (max difference
between blue and orange line)
%

mm difference between horizontal
movement at nearest and
% farthest walls

Damage category limits are given in Table 2.5 (below).

- Open up 'Damage Category Relationship Plots GMA' spreadsheet

- Find relevant L/H graph (different graph on each each tab along the bottom of the spreadsheet)
- Input calculated values for deflection ratio and horizontal strain

- Point will plot on graph and show category of dameg.

Method 2 - can be used to confirm category or is useful if L/H for property is between the given L/H graphs

- Plot points calculated below on figure 2.18 for each damage category
- Appropriate damage category will plot below L/H for property

UH
Negligible damage limit (€lim)
(8/0)/(glim)
(€h)/(€lim)
Very Slight damage limit (€lim)
(8/0)/(€lim)
(€h)/(€lim)
slight damage limit (€lim)
(8/0)/(€lim)
(€h)/(€lim)
Moderate damage limit (€lim)

(8/L)/(€lim)
(€h)/(€lim)

Calculated Category of Damage

Fig 2.18 (b)

2.21

0.05

0.041134752

0.053900709

0.075

0.027423168

0.035933806

0.15

0.013711584

0.017966903

03

0.006855792
0.008983452

Plot this point on fig2.18 (b) if the plotted point is below
the appropriate L/H line then damage falls into
negligible’ category - no need to plot points below

Plot this point on fig2.18 (b) if the plotted point is below
the appropriate L/H line then damage falls into ‘very
slight! category - no need to plot points below

Plot this point on fig2.18 (b) if the plotted point is below
the appropriate L/H line then damage falls into 'slight'
category - no need to plot points below

Plot this point on fig2.18 (b) if the plotted point is below
the appropriate L/H line then damage falls into
‘moderate’ category - if the point is not below, damage
is 'severe'

Negligible

a2 o4 o2 0A

Gltim

(b) Influence of horizontal strain on AL/ &
(after Burland, 2001)

LI IO £
[=lan =}

LH
Negligible damage limit (€lim) 0.05
(B/0/(Elim) 0
(€h)/(elim) 0
Very slight damage limit (€lim) 0.075
(B/0/(glim) 0
(€h)/(€lim) 0
slight damage limit (€lim) 015
(B/0/(glim) 0
(€h)/(€lim) 0
Moderate damage limit (€lim) 03
(B/0/(Elim) 0
(€h)/(elim) 0

Calculated Category of Damage

Table 2.5

Temers  Cazzres
Conting. 18w Dertest 2011

Plot this point on fig2.18 (b) if the plotted point is below the
appropriate L/H line then damage falls into 'negligible’
category - no need to plot points below

Plot this point on fig2.18 (b) if the plotted point is below the
appropriate L/H line then damage falls into 'very slight'
category - no need to plot points below

Plot this point on fig2.18 (b) if the plotted point is below the
appropriate L/H line then damage falls into 'slight’ category -
no need to plot points below

Plot this point on fig2.18 (b) if the plotted point is below the
appropriate L/H line then damage falls into 'moderate’
category - if the point is not below, damage is 'severe'

Negligible
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Ground Movement Analysis - CIRIA C760 Embedded Retaning Walls (For EXCAVATION ONLY)

Proiect Ref: GWPR2950
Site: 26 West Hill Park

Excavation Deoth: 1.5

Neighbouring Property 1 Neighbouring Property 2
23 Merton Lane Wall 2
Closest Wall (m) 0.00 Closest Wall (m)
2530 Lenath (m)
Furthest Wall (m) 2530 Furthest Wall (m)
Height 639 Height
Ground

(Table 2.4 CIRIA C760)

Distance to Negligible
Movement

m
Horizontal: 3
Vertical 525
Fir2.11
Neighbouring Property 1 No. 23 Merton Lane Wa Interval 633
Distance/Max
Contour Plot Paint Distance (m) Excavtion Depth
A 000 000
5 633 422
o 1265 843
€ 1898 1265
F 230 1687
N . Horizontal Movement Horitontal
istance (m) (mm) movement calcs uses
000 038 waementatcosest vl finear relationship
ot o from graph
1898 000
230 0.00 Movement atfurthest wall
Vertical movementis
not line
relationship has

been estimated from

Table 2.0)
estimated

in
spreadsheet is

: shown in orange in
eraph below.
5
E
¥ "
H

Normaiised ettioments due 1o eroovation im 53h 0 fim ¢




Potential Damage to Building

Neighbouring Property 1 No. 23 Merton Lane Wall 2

m mm
L 2530 25300
H 639 639
L/H 3.96
Vertical Deflection (4) 0.08 mm from graph (max difference
between blue and orange line)
Defelction Ratio (A/L) 0.000316 %
Horizontal Movement (8h) 0.38 mm difference between horizontal
movement at nearest and
Horzontal Strain (€h) = 5h/L 000150 % farthest walls

CATEGORY OF DAMAGE Damage category limits are given in Table 2.5 (below).

Method 1 - Prefferred method

- Open up 'Damage Category Relationship Plots GMA' spreadsheet

- Find relevant L/H graph (different graph on each each tab along the bottom of the spreadsheet)
- Input calculated values for deflection ratio and horizontal strain

- Point will plot on graph and show category of dameg.

Method 2 - can be used to confirm category or is useful if L/H for property is between the given L/H graphs

- Plot points calculated below on figure 2.18 for each damage category
- Appropriate damage category will plot below L/H for property

L/H 3.96
Negligible damage limit (€lim) 0.05

(8/L)/(€lim)
(€h)/(€lim)

0.006324111 Plot this point on fig2.18 (b) if the plotted point is below
0.030039526 the appropriate L/H line then damage falls into
negligible’ category - no need to plot points below

Very Slight damage limit (€lim) 0.075

(8/L)/(€lim)
(€h)/(€lim)

0.004216074 Plot this point on fig2.18 (b) if the plotted point is below
0.02002635  the appropriate L/H line then damage falls into 'very
slight! category - no need to plot points below

Slight damage limit (€lim) 0.15

(8/L)/(€lim)
(€h)/(€lim)

0.002108037 Plot this point on fig2.18 (b) if the plotted point is below
0.010013175  the appropriate L/H line then damage falls into 'slight'
category - no need to plot points below

Moderate damage limit (€lim) 03

(8/L)/(€lim)
(€h)/(€lim)

0.001054018 Plot this point on fig2.18 (b) if the plotted point is below
0.005006588 the appropriate L/H line then damage falls into
‘moderate’ category - if the point is not below, damage
is 'severe'

Calculated Category of Damage

Negligible

Fig 2.18 (b)

1 T T I |
a2 o4 o2 0A

Gltim

(b) Influence of horizontal strain on AL/ &
(after Burland, 2001)

LI IO £
[=laTN]

Negligible damage limit (€lim)
(8/L)/(€lim)

(€h)/(elim)

Very slight damage limit (€lim)
(8/L)/(€lim)

(€h)/(€lim)

slight damage limit (€lim)
(8/L)/(€lim)

(€h)/(€lim)

Moderate damage limit (€lim)

(8/L)/(€lim)
(€h)/(elim)

Calculated Category of Damage

Table 2.5

Temers  Cazzres
Conting. 18w Dertest 2011

0 Plot this point on fig2.18 (b) if the plotted point is below the
0 appropriate L/H line then damage falls into 'negligible’
category - no need to plot points below

0.075
Plot this point on fig2.18 (b) if the plotted point is below the

appropriate L/H line then damage falls into 'very slight'
category - no need to plot points below

oo

o

Plot this point on fig2.18 (b) if the plotted point is below the
appropriate L/H line then damage falls into 'slight’ category -
no need to plot points below

o

03

o

Plot this point on fig2.18 (b) if the plotted point is below the
0 appropriate L/H line then damage falls into 'moderate’
category - if the point is not below, damage is 'severe'

Negligible

o noe Eamage 1% Al (e st 3 65T, e me

Comgery ol Dscripin of ol dacsagy
e " —y

Appeesiuut Liswisg
rack ottty e

-y Py
0 Negagite  Machee ek oflew e st L mmae <01 3s-am
At 1y aeghpbe
1 ey gls  Dace cade s ces ealy e beaied Gisg 1 20§78
scrnsd drscxaticn. Prebge v ot 1 hgh
Evermee 0 boikang. Crocks 1 eem
[ —
T em Cuncha cads Alick. a1

SCA0 SepLatDg (a3 1

5 0gxmd elly
mre arahengiisen Do aak ausdons

;o gy

©

at e seplacest. Doeey 0

sl wesie o
odn

Motmte  Thecoadka icpas s qpeaag g mdcaate 5o 4150
kb o s, Azl

ckuod o
Uk cking Serace popes e Sxrom
Wesmen (fes aapered

D fou depeag mrosbls Wik kg ok
eusig

et balgrg acticebly, yomc b o

3 Verrsevere Th MY 2 R6r AT TSN

T MVEAN.

e LR
X0 vt Deaiags WAL B

s,
e Yatly 1 teqpioe uxiog Windews taokes. o sexstes of

itk ket Dinges of ottty




Ground Movement Analysis - CIRIA C760 Embedded Retaning Walls (For EXCAVATION ONLY)

Proiect Ref: GWPR2950
Site: 26 West Hill Park

Excavation Deoth: 1.5

bouring Property 1 Neighbouring Property 2
23 Merton Lane Wall 3

Closest Wall (m) 0.00 Closest Wall (m)
1720 Lenath (m)

Furthest Wall (m) 17.20 Furthest Wall (m)

Height 639 Height

Ground

(Table 2.4 CIRIA C760)

Distance to Negligible
Movement

(m)
Horizontal: 6
Vertical 525
Fig211
Neighbouring Property 1 No. 23 Merton Lane Wa Interval 430
Distance/Max
Contour Plot Point Distance (m) Excavtion Depth
A 0.00 0.00
8 430 287
o 860 573
E 1290 860
¥ 17.20 1147
Horizontal Movement
Distance (m) % (m) (mm)
0.00 015 000225 0,00 Movement at closest wall
430 004 0.00064. 0.00
860 0,07 -0.00098 0.00
1290 017 0.00259 0.00
1720 028 0.00420 0.00 Movement at furthest wall
Vertical Movement
Distance (m) % (mm)
0.00 o 7.65 Movement at closest wall
430 000027 530
860 0.0009 230
1290 0.00219 070 Vertical movement is
1720 0.00342 0.0045 Movement at furthest wall not line
relationship has

been estimated from

Table 2.0)
estimated
relationship used in
spreadsheet is

" shown n orange in
= eraph below.
kS
B
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¥
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Potential Damage to Building

S TR

[———

Neighbouring Property 1
L
H

UM

Vertical Deflection (4)
Defelction Ratio (8/L)
Horizontal Movement (h)

Horzontal Strain (€h) = 8h/L

CATEGORY OF DAMAGE

Method 1 - Prefferred method

No. 23 Merton Lane Wall 3

m mm
1720 17200

6.39 6390

2.69

012 mm from graph (max difference

between blue and orange line)

0.000698 %

0.00 mm difference between horizontal

movement at nearest and
0.00000 % farthest walls

Damage category limits are given in Table 2.5 (below).

- Open up 'Damage Category Relationship Plots GMA' spreadsheet

- Find relevant L/H graph (different graph on each each tab along the bottom of the spreadsheet)
- Input calculated values for deflection ratio and horizontal strain

- Point will plot on graph and show category of dameg.

Method 2 - can be used to confirm category or is useful if L/H for property is between the given L/H graphs

- Plot points calculated below on figure 2.18 for each damage category
- Appropriate damage category will plot below L/H for property

UH
Negligible damage limit (€lim)
(8/0)/(glim)
(€h)/(€lim)
Very Slight damage limit (€lim)
(8/0)/(€lim)
(€h)/(€lim)
slight damage limit (€lim)
(8/0)/(€lim)
(€h)/(€lim)
Moderate damage limit (€lim)

(8/L)/(€lim)
(€h)/(€lim)

Calculated Category of Damage

Fig 2.18 (b)

2.69
0.05

0.013953488 Plot this point on fig2.18 (b) if the plotted point is below
0 theappropriate L/H line then damage falls into
negligible’ category - no need to plot points below

0.075

0.009302326 Plot this point on fig2.18 (b) if the plotted point is below
0 the appropriate L/H line then damage falls into 'very
slight! category - no need to plot points below

0.15

0.004651163 Plot this point on fig2.18 (b) if the plotted point is below
0 the appropriate L/H line then damage falls into 'slight’
category - no need to plot points below

03

0.002325581 Plot this point on fig2.18 (b) if the plotted point is below
0 theappropriate L/H line then damage falls into
‘moderate’ category - if the point is not below, damage
is 'severe'

Negligible

1 T T I |
a2 o4 o2 0A

Gltim

(b) Influence of horizontal strain on AL/ &
(after Burland, 2001)

LI IO £
[=laTN]

Negligible damage limit (€lim)
(8/L)/(€lim)

(€h)/(elim)

Very slight damage limit (€lim)
(8/L)/(€lim)

(€h)/(€lim)

slight damage limit (€lim)
(8/L)/(€lim)

(€h)/(€lim)

Moderate damage limit (€lim)

(8/L)/(€lim)
(€h)/(elim)

Calculated Category of Damage

Table 2.5

Temers  Cazzres
Conting. 18w Dertest 2011

0 Plot this point on fig2.18 (b) if the plotted point is below the
0 appropriate L/H line then damage falls into 'negligible’
category - no need to plot points below

0.075
Plot this point on fig2.18 (b) if the plotted point is below the

appropriate L/H line then damage falls into 'very slight'
category - no need to plot points below

oo

o

Plot this point on fig2.18 (b) if the plotted point is below the
appropriate L/H line then damage falls into 'slight’ category -
no need to plot points below

o

03

o

Plot this point on fig2.18 (b) if the plotted point is below the
0 appropriate L/H line then damage falls into 'moderate’
category - if the point is not below, damage is 'severe'

Negligible
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Ground Movement Analysis - CIRIA C760 Embedded Retaning Walls (For EXCAVATION ONLY)

Proiect Ref: GWPR2950
Site: 26 West Hill Park

Excavation Deoth: 1.5

bouring Property 1 Neighbouring Property 2

25 Merton Lane Wall 1

Closest Wl (m) 000 Closest Wall (m)
1220 Lenath (m)
Furthest Wall (m) 1220 Furthest Wall (m)
Heaht 639 Height
Ground
(Table 2.4 CIRIA C760)
Distance to Negligible
Movement m
Horizontal: 3
Vertical 525
Fir2.11
Neighbouring Property 1 No. 25 Merton Lane Wa Interval 305
Distance/Max
Contour Plot Paint Distance (m) Excavtion Depth
A 000 000
5 305 203
o 610 407
€ 915 610
F 1220 813
Horizontal Movement Horitontal
Distance (m) % m (mm) movement cals uses
000 oz ooouzs 000 Maerentatcosest vl finear relationship
. < < n
610 000 000000 000 from gree
915 -0.08 0.00000 000
1220 016 0.00000 0.00 Movement atfurthest wall
Vertical Movement
Distance (m) % (mm)
000 o 765 Movement at losest wall
305 000063 530
610 -0.00024. 000
915 000112 000 Vertical movement is
1220 -0.00199 0.0000 Movement at furthest wall not line
relationship has

Table 2.0)

Seteret wan exrerinn dple % 6, M)

o s e

Normaiised settioments dus 10 enoavation in 53F 20 frm slay

been estimated from

estimated

relationship used in
spreadsheet is

shown in orange in
graph below.




Potential Damage to Building A

LI IO £
[=laTN]

o

Neighbouring Property 1 No. 25 Merton Lane Wall 1

m mm
L 12.20 12200
H 6.39 6390

L/H 191

Vertical Deflection (4) 0131 mm from graph (max difference
between blue and orange line)
Deflection Ratio (A/L) 0.001074 %
Horizontal Movement (8h) 0.00 mm difference between horizontal
movement at nearest and
Horzontal Strain (€h) = 5h/L 0.00000 % farthest walls

CATEGORY OF DAMAGE Damage category limits are given in Table 2.5 (below).

Method 1 - Prefferred method

- Open up 'Damage Category Relationship Plots GMA' spreadsheet

- Find relevant L/H graph (different graph on each each tab along the bottom of the spreadsheet)
- Input calculated values for deflection ratio and horizontal strain

- Point will plot on graph and show category of dameg.

Method 2 - can be used to confirm category or is useful if L/H for property is between the given L/H graphs
- Plot points calculated below on figure 2.18 for each damage category
- Appropriate damage category will plot below L/H for property

UH
Negligible damage limit (€lim)
(8/0)/(glim)
(€h)/(€lim)
Very Slight damage limit (€lim)
(8/0)/(€lim)
(€h)/(€lim)
slight damage limit (€lim)
(8/0)/(€lim)
(€h)/(€lim)
Moderate damage limit (€lim)

(8/L)/(€lim)
(€h)/(€lim)

Calculated Category of Damage

Fig 2.18 (b)

191
0.05

0.02147541 Plot this point on fig2.18 (b) if the plotted point is below
0 theappropriate L/H line then damage falls into
negligible’ category - no need to plot points below

0.075

0.01431694 Plot this point on fig2.18 (b) if the plotted point is below
0 the appropriate L/H line then damage falls into 'very
slight! category - no need to plot points below

0.15

0.00715847 Plot this point on fig2.18 (b) if the plotted point is below
0 the appropriate L/H line then damage falls into 'slight’
category - no need to plot points below

03

0.003579235 Plot this point on fig2.18 (b) if the plotted point is below
0 theappropriate L/H line then damage falls into
‘moderate’ category - if the point is not below, damage
is 'severe'

Negligible

1 T T I |
a2 o4 o2 0A

Gltim

(b) Influence of horizontal strain on AL/ &

(after Burland, 2001)

LH 0.00
Negligible damage limit (€lim) 0.05
(B/0/(Elim) 0 Plot this point on fig2.18 (b) if the plotted point is below the
(€h)/(elim) 0 appropriate L/H line then damage falls into 'negligible’

category - no need to plot points below

Very slight damage limit (€lim) 0.075

(B/0/(glim) 0 Plot this point on fig2.18 (b) if the plotted point is below the
(€h)/(€lim) 0 appropriate L/H line then damage falls into 'very slight’

category - no need to plot points below

slight damage limit (€lim) 015

(B/0/(glim) 0 Plot this point on fig2.18 (b) if the plotted point is below the
(€h)/(€lim) 0 appropriate L/H line then damage falls into 'slight’ category -

no need to plot points below

Moderate damage limit (€lim) 03

(B/0/(Elim) 0 Plot this point on fig2.18 (b) if the plotted point is below the
(€h)/(Elim) 0 appropriate L/H line then damage falls into 'moderate’

category - if the point is not below, damage is 'severe'

Calculated Category of Damage Negligible

Table 2.5
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Ground Movement Analysis - CIRIA C760 Embedded Retaning Walls (For EXCAVATION ONLY)

Proiect Ref: GWPR2950
Site: 26 West Hill Park

Excavation Deoth: 1.5

Neighbouring Property 1 Neighbouring Property 2
25 Merton Lane (Wall 2)
Closest Wall (m) 0.00 Closest Wall (m)
2050 Lenath (m)
Furthest Wall (m) 2050 Furthest Wall (m)
Height Height
Ground
(Table 2.4 CIRIA C760)
Distance to Negligible
Movement (m)
Horizontal: 6
Vertical 525
Fig211
Neighbouring Property 1 No. 25 Merton Lane (W; Interval 513
Distance/Max
Contour Plot Point Distance (m) Excavtion Depth
A 0.00 0.00
8 513 342
o 1025 683
E 1538 1025
¥ 2050 1367
Horizontal Movement
Distance (m) % (m) (mm)
0.00 015 000225 0,00 Movement at closest wall
513 002 000033 0.00
1025 011 0.00159 0.00
1538 023 0.00000 0.00
2050 036 0.00000 0.00 Movement at furthest wall
Vertical Movement Vertical Movement
Distance (m) % (mm) Distance (m) % (m) (mm)
0.00 o 7.65 Movement at closest wall 000 004 0.00060 0.60 Movement at closest wall
513 0.00003 530 0.00 004 0.00060 060
1025 0.00143 230 0.00 004 0.00060 060
1538 0.00290 070 000 004 0.00060 060 Vertical movement is
2050 0.00436 0.0045 Movement at furthest wall 0.00 004 0.00060 0.60 Movement at furthest wall not line:
relationship has

Table 2.0)

Seteret wan exrerinn dple % 6, M)

Normaiised settioments dus 10 enoavation in 53F 20 frm slay

been estimated from

estimated
relationship used in
spreadsheet is
shown in orange in
graph below.




Potential Damage to Building

5

Neighbouring Property 1
L
H

UM

Vertical Deflection (4)
Defelction Ratio (8/L)
Horizontal Movement (h)

Horzontal Strain (€h) = 8h/L

CATEGORY OF DAMAGE

Method 1 - Prefferred method

No. 25 Merton Lane (Wall 2)

m mm
2050 20500
0.00 0
#DIV/0!
002 mm from graph (max difference
between blue and orange line)
0.000098 %
0.00 mm difference between horizontal
movement at nearest and
0.00000 % farthest walls

Damage category limits are given in Table 2.5 (below).

- Open up 'Damage Category Relationship Plots GMA' spreadsheet

- Find relevant L/H graph (different graph on each each tab along the bottom of the spreadsheet)
- Input calculated values for deflection ratio and horizontal strain

- Point will plot on graph and show category of dameg.

Method 2 - can be used to confirm category or is useful if L/H for property is between the given L/H graphs

- Plot points calculated below on figure 2.18 for each damage category
- Appropriate damage category will plot below L/H for property

UH
Negligible damage limit (€lim)
(8/0)/(glim)
(€h)/(€lim)
Very Slight damage limit (€lim)
(8/0)/(€lim)
(€h)/(€lim)
slight damage limit (€lim)
(8/0)/(€lim)
(€h)/(€lim)
Moderate damage limit (€lim)

(8/L)/(€lim)
(€h)/(€lim)

Calculated Category of Damage

Fig 2.18 (b)

#DIV/0!
0.05

0.00195122 Plot this point on fig2.18 (b) if the plotted point is below
0 theappropriate L/H line then damage falls into
negligible’ category - no need to plot points below

0.075

0.001300813 Plot this point on fig2.18 (b) if the plotted point is below
0 the appropriate L/H line then damage falls into 'very
slight! category - no need to plot points below

0.15

0.000650407 Plot this point on fig2.18 (b) if the plotted point is below
0 the appropriate L/H line then damage falls into 'slight’
category - no need to plot points below

03

0.000325203 Plot this point on fig2.18 (b) if the plotted point is below
0 theappropriate L/H line then damage falls into
‘moderate’ category - if the point is not below, damage
is 'severe'

Negligible

1 T T I |
a2 o4 o2 0A

Gltim

(b) Influence of horizontal strain on AL/ &
(after Burland, 2001)

LI IO £
[=laTN]

Negligible damage limit (€lim)
(8/L)/(€lim)

(€h)/(elim)

Very slight damage limit (€lim)
(8/L)/(€lim)

(€h)/(€lim)

slight damage limit (€lim)
(8/L)/(€lim)

(€h)/(€lim)

Moderate damage limit (€lim)

(8/L)/(€lim)
(€h)/(elim)

Calculated Category of Damage

Table 2.5

Temers  Cazzres
Conting. 18w Dertest 2011

0 Plot this point on fig2.18 (b) if the plotted point is below the
0 appropriate L/H line then damage falls into 'negligible’
category - no need to plot points below

0.075
Plot this point on fig2.18 (b) if the plotted point is below the

appropriate L/H line then damage falls into 'very slight'
category - no need to plot points below

oo

o

Plot this point on fig2.18 (b) if the plotted point is below the
appropriate L/H line then damage falls into 'slight’ category -
no need to plot points below

o

03

o

Plot this point on fig2.18 (b) if the plotted point is below the
0 appropriate L/H line then damage falls into 'moderate’
category - if the point is not below, damage is 'severe'
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Ground Movement Analysis - CIRIA C760 Embedded Retaning Walls (For EXCAVATION ONLY)

Proiect Ref: GWPR2950
Site: 26 West Hill Park

Excavation Deoth: 1.5

bouring Property 1 Neighbouring Property 2
25 Merton Lane (Wall 3

Closest Wall (m) 0.00 Closest Wall (m)
1620 Lenath (m)

Furthest Wall (m) 1620 Furthest Wall (m)

Height 639 Height

Ground

(Table 2.4 CIRIA C760)

Distance to Negligible
Movement

(m)
Horizontal: 6
Vertical 525
Fig211
Neighbouring Property 1 No. 25 Merton Lane (W; Interval 405
Distance/Max
Contour Plot Point Distance (m) Excavtion Depth
A 0.00 0.00
8 405 270
o 810 5.40
E 1215 810
¥ 1620 1080
Horizontal Movement Horiztontal
Distance (m) % (m) (mm) movement calcs uses
:,: :;z :.x Movement at closest wall linear relationship
s o oo from graph
1215 015 0.00
1620 026 0.00 Movement at furthest wall
Vertical Movement
Distance (m) % (mm)
0.00 o 7.65 Movement at closest wall
405 000034 530
810 -0.00082 230
1215 0.00197 070 Vertical movement is
1620 0.00313 0.0045 Movement at furthest wall not line
relationship has

been estimated from

Table 2.0)
estimated
relationship used in
spreadsheet is

" shown n orange in
= eraph below.
kS
B
¥ "
¥
o Normairsed zettioments due 1o evoevation in 031 o frm




Potential Damage to Building

\
2w
Neighbouring Property 1 No. 25 Merton Lane (Wall 3)
m mm
L 1620 16200
H 639 6390
L/H 254
Vertical Deflection () 00022 mm from graph (max difference
between blue and orange line)
Defelction Ratio (8/L) 0000014 %
Horizontal Movement (h) 0.00 mm difference between horizontal
movement at nearest and
Horzontal Strain (€h) = 5h/L 0.00000 % farthest walls
CATEGORY OF DAMAGE Damage category limits are given in Table 2.5 (below).

Method 1 - Prefferred method
- Open up 'Damage Category Relationship Plots GMA' spreadsheet

- Find relevant L/H graph (different graph on each each tab along the bottom of the spreadsheet)
- Input calculated values for deflection ratio and horizontal strain

- Point will plot on graph and show category of dameg.

Method 2 - can be used to confirm category or is useful if L/H for property is between the given L/H graphs

- Plot points calculated below on figure 2.18 for each damage category
- Appropriate damage category will plot below L/H for property
UH 254
Negligible damage limit (€lim) 0.05
(8/0/(€lim) 0.000271605 Plot this point on fig2.18 (b) if the plotted point is below
(€h)/(glim) 0 the appropriate L/H line then damage falls into
‘negligible’ category - no need to plot points below
Very Slight damage limit (€lim) 0075
(8/0)/(€lim) 0.00018107 Plot this point on fig2.18 (b) if the plotted point is below
(€h)/(glim) 0 the appropriate L/H line then damage falls into 'very
slight' category - no need to plot points below

Slight damage limit (€lim) 0.15

(8/L)/(€lim)
(€h)/(€lim)

9.0535€-05 Plot this point on fig2.18 (b) if the plotted point is below
0 the appropriate L/H line then damage falls into 'slight’
category - no need to plot points below

Moderate damage limit (€lim) 03
(0/1)/(elim) 4.52675E-05 Plot this point on fig2.18 (b) if the plotted point is below
(€h)/(€lim) 0 theappropriate L/H line then damage falls into

‘moderate’ category - if the point is not below, damage
is 'severe'

Calculated Category of Damage

Negligible

Fig 2.18 (b)

LI IO £
[=laTN]

Negligible damage limit (€lim)
(8/L)/(€lim)

(€h)/(elim)

Very slight damage limit (€lim)
(8/L)/(€lim)

(€h)/(€lim)

slight damage limit (€lim)
(8/L)/(€lim)

(€h)/(€lim)

Moderate damage limit (€lim)

(8/L)/(€lim)
(€h)/(elim)

Calculated Category of Damage

Table 2.5

Temers  Cazzres
Conting. 18w Dertest 2011

0 Plot this point on fig2.18 (b) if the plotted point is below the
0 appropriate L/H line then damage falls into 'negligible’
category - no need to plot points below

0.075
Plot this point on fig2.18 (b) if the plotted point is below the

appropriate L/H line then damage falls into 'very slight'
category - no need to plot points below

oo

o

Plot this point on fig2.18 (b) if the plotted point is below the
appropriate L/H line then damage falls into 'slight’ category -
no need to plot points below

o

03

o

Plot this point on fig2.18 (b) if the plotted point is below the
0 appropriate L/H line then damage falls into 'moderate’
category - if the point is not below, damage is 'severe'
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Ground Movement Analysis - CIRIA C760 Embedded Retaning Walls (For EXCAVATION ONLY)

Project Ref: GWPR2950
Site: 26 West Hil Park

Excavation Deoth: 1.5

Neighbouring Property 1

Neighbouring Property 2

lo. 25 Merton Lane (Wall 4) No.
Closest Wall (m) 0.00 Closest Wall (m)
Length (m) 15.80 Length (m)
Furthest Wall (m) 15.80 Furthest Wall (m)
Height 639 Height
(Table 2.4 CIRIA C760)
Distance to Negligible
Movement (m)
Horizontal 6
Vertical: 525
Fig2.11
Neighbouring Property 1 No. 25 Merton Lane (W: Interval 395
Distance/Max
Contour Plot Point Distance (m) Excavtion Depth
A 0.00 0.00
8 395 263
o 7.90 527
3 1185 7.90
F 15.80 1053
Horizontal Movement
Distance (m) % (m) (mm)
0.00 015 0.00 Movement at closest wall
3.95 005 000
7.90 005 000
1185 015 000
15.80 025 0.00 Movement at furthest wall
Vertical Movement
Distance (m) % (m) (mm)
0.00 0.04 0.00060 7.65 Movement at closest wall
395 002 000037 530
7.90 005 -0.00076 230
1185 013 0.00189 070
15.80 0.20 -0.00302 0.0045 Movement at furthest wall
NOTE: If Table 2.4)

s % e

POrmaised 0tieTarts 0Ue 10 &XEoNATIn In S50 10 tem ¢

Horiztontal
movement calcs uses
linear relationship.
from graph

Vertical movement is
ear so
relationship has been
estimated from
graph. The estimated
relationship used in
spreadsheet is shown

below.




Potential Damage to Building

S

aar

Neighbouring Property 1
L
H

UM

Vertical Deflection (4)
Defelction Ratio (8/L)
Horizontal Movement (h)

Horzontal Strain (€h) = 8h/L

CATEGORY OF DAMAGE

Method 1 - Prefferred method

No.

m
15.80
6.39

0.01
0.000063
0.00

0.00000

25 Merton Lane (Wall 4)

mm
15800
6390

from graph (max difference
between blue and orange line)

difference between horizontal
movement at nearest and
% farthest walls

Damage category limits are given in Table 2.5 (below).

- Open up 'Damage Category Relationship Plots GMA' spreadsheet

- Find relevant L/H graph (different graph on each each tab along the bottom of the spreadsheet)
- Input calculated values for deflection ratio and horizontal strain

- Point will plot on graph and show category of dameg.

Method 2 - can be used to confirm category or is useful if L/H for property is between the given L/H graphs

- Plot points calculated below on figure 2.18 for each damage category
- Appropriate damage category will plot below L/H for property

UH
Negligible damage limit (€lim)
(8/0)/(glim)
(€h)/(€lim)
Very Slight damage limit (€lim)
(8/0)/(€lim)
(€h)/(€lim)
slight damage limit (€lim)
(8/0)/(€lim)
(€h)/(€lim)
Moderate damage limit (€lim)

(8/L)/(€lim)
(€h)/(€lim)

Calculated Category of Damage

Fig 2.18 (b)

2.47

0.05

0.001265823

[

0.075

0.000843882

[

0.15

0.000421941

[

03

0.00021097
[

Plot this point on fig2.18 (b) if the plotted point is below
the appropriate L/H line then damage falls into
negligible’ category - no need to plot points below

Plot this point on fig2.18 (b) if the plotted point is below
the appropriate L/H line then damage falls into ‘very
slight! category - no need to plot points below

Plot this point on fig2.18 (b) if the plotted point is below
the appropriate L/H line then damage falls into 'slight'
category - no need to plot points below

Plot this point on fig2.18 (b) if the plotted point is below
the appropriate L/H line then damage falls into
‘moderate’ category - if the point is not below, damage
is 'severe'

Negligible

1
a2 i}

T T I |
4 0o

Gltim

(b) Influence of horizontal strain on AL/ &

(after Burl

and. 2001)

LI IO £
[=lan =}

LH
Negligible damage limit (€lim) 0.05
(B/0/(Elim) 0

(€h)/(elim) 0

Very slight damage limit (€lim) 0.075
(B/0/(glim) 0
(€h)/(€lim) 0
slight damage limit (€lim) 015
(B/0/(glim) 0
(€h)/(€lim) 0
Moderate damage limit (€lim) 03
(B/0/(Elim) 0
(€h)/(elim) 0

Calculated Category of Damage

Table 2.5

Temers  Cazzres
Conting. 18w Dertest 2011

Plot this point on fig2.18 (b) if the plotted point is below the
appropriate L/H line then damage falls into 'negligible’
category - no need to plot points below

Plot this point on fig2.18 (b) if the plotted point is below the
appropriate L/H line then damage falls into 'very slight'
category - no need to plot points below

Plot this point on fig2.18 (b) if the plotted point is below the
appropriate L/H line then damage falls into 'slight’ category -
no need to plot points below

Plot this point on fig2.18 (b) if the plotted point is below the
appropriate L/H line then damage falls into 'moderate’
category - if the point is not below, damage is 'severe'
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Ground Movement Analysis - CIRIA C760 Embedded Retaning Walls (For EXCAVATION ONLY)

Proiect Ref: GWPR2950
Site: 26 West Hill Park

Excavation Deoth: 7.5

bouring Property 1 Neighbouring Property 2

Western Wall 25 West Park Hill (Wall 1)

Closest Wl (m) 290 Closest Wall (m)
1230 Lenath (m)
Furthest Wall (m) 1520 Furthest Wall (m)
Heaht 836 Height
Ground
(Table 2.4 CIRIA C760)
Distance to Negligible
Movement m
Horizontal: 3
Vertical 225
Fir2.11
Neighbouring Property 1 No. Western Wall 25 Wi Interval 308
Distance/Max

Contour Plot Paint Distance (m) Excavtion Depth

A 290

5 598 080

o 905 121

€ 1213 162

F 1520 203

Horizontal Movement Horitontal
Distance (m) % m (i movement caes uses
220 o1 oooe 1016 Movenentt coest vl finear relationship
905 010 000786 7386 fromgraph
1213 009 000670 670
1520 007 0.00555 555 Movement atfurthest wall
Vertical movementis
not line
relationship has

been estimated from

Table 2.0)
estimated
relationship used in
spreadsheet is
shown in orange in
graph below.

rarin bl 6, )

Leteret wen o

Normaiised settioments due 1o enoovation



Potential Damage to Building

Neighbouring Property 1
L
H

UM

Vertical Deflection (4)
Deflection Ratio (/L)
Horizontal Movement (h)

Horzontal Strain (€h) = 8h/L

CATEGORY OF DAMAGE

Method 1 - Prefferred method

e . L
No. Western Wall 25 West Park Hill (Wall 1)
m mm
1230 12300
836 8360
147
005 mm from graph (max difference
between blue and orange line)
0.000407 %
4.61 mm difference between horizontal
movement at nearest and
0.03750 % farthest walls

Damage category limits are given in Table 2.5 (below).

- Open up 'Damage Category Relationship Plots GMA' spreadsheet
- Find relevant L/H graph (different graph on each each tab along the bottom of the spreadsheet)
- Input calculated values for deflection ratio and horizontal strain

- Point will plot on graph and show category of dameg.

Method 2 - can be used to confirm category or is useful if L/H for property is between the given L/H graphs

- Plot points calculated below on figure 2.18 for each damage category
- Appropriate damage category will plot below L/H for property

UH
Negligible damage limit (€lim)
(8/0)/(glim)
(€h)/(€lim)
Very Slight damage limit (€lim)
(8/0)/(€lim)
(€h)/(€lim)
slight damage limit (€lim)
(8/0)/(€lim)
(€h)/(€lim)
Moderate damage limit (€lim)

(8/L)/(€lim)
(€h)/(€lim)

Calculated Category of Damage

Fig 2.18 (b)

1.47
0.05

0.008130081 Plot this point on fig2.18 (b) if the plotted point is below
0.75  the appropriate L/H line then damage falls into
negligible’ category - no need to plot points below

0.075

0.005420054 Plot this point on fig2.18 (b) if the plotted point is below
05 the appropriate L/H line then damage falls into 'very
slight! category - no need to plot points below

0.15

0.002710027 Plot this point on fig2.18 (b) if the plotted point is below
0.25  the appropriate L/H line then damage falls into 'slight'
category - no need to plot points below

03

0.001355014 Plot this point on fig2.18 (b) if the plotted point is below
0125 the appropriate L/H line then damage falls into
‘moderate’ category - if the point is not below, damage
is 'severe'

Negligible

1 T T I |
a2 o4 o2 0A

Gltim

(b) Influence of horizontal strain on AL/ &

(after Burland, 2001)

LI IO £
[=laTN]

Negligible damage limit (€lim)
(8/L)/(€lim)

(€h)/(elim)

Very slight damage limit (€lim)
(8/L)/(€lim)

(€h)/(€lim)

slight damage limit (€lim)
(8/L)/(€lim)

(€h)/(€lim)

Moderate damage limit (€lim)

(8/L)/(€lim)
(€h)/(elim)

Calculated Category of Damage

Table 2.5

Temers  Cazzres
Conting. 18w Dertest 2011

LH 0.00
0.05
0 Plot this point on fig2.18 (b) if the plotted point is below the
0 appropriate L/H line then damage falls into 'negligible’
category - no need to plot points below
0.075
0 Plot this point on fig2.18 (b) if the plotted point is below the
0 appropriate L/H line then damage falls into 'very slight’
category - no need to plot points below
015
0 Plot this point on fig2.18 (b) if the plotted point is below the
0 appropriate L/H line then damage falls into 'slight’ category -
no need to plot points below
03
0 Plot this point on fig2.18 (b) if the plotted point is below the

0 appropriate L/H line then damage falls into 'moderate’
category - if the point is not below, damage is 'severe'
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Ground Movement Analysis - CIRIA C760 Embedded Retaning Walls (For EXCAVATION ONLY)

Proiect Ref: GWPR2950
Site: 26 West Hill Park

Excavation Deoth: 5

bouring Property 1 Neighbouring Property 2
Western Wall 25 West Park Hill (Wall 1)

Closest Wl (m) 290 Closest Wall (m)
1230 Lenath (m)
Furthest Wall (m) 1520 Furthest Wall (m)
Heaht 836 Height
Ground
(Table 2.4 CIRIA C760)
Distance to Negligible
Movement m
Horizontal: 2
Vertical 175
Fir2.11
Neighbouring Property 1 No. Western Wall 25 Wi Interval 308
Distance/Max

Contour Plot Paint Distance (m) Excavtion Depth

A 290 058

5 598 120

o 905 181

€ 1213 243

F 1520 304

Horizontal Movement Horitontal
Distance (m) % m (mm) movement eaes uses
220 o o 541 Maementatcosest vl finear relationship
905 008 0.00411 a1 fromgraph
1213 006 0.00295 295
1520 004 0.00180 180 Movement atfurthest wall
Vertical movementis
not line
relationship has

been estimated from

Table 2.0)
estimated
relationship used in
spreadsheet is
shown in orange in
graph below.

rarin bl 6, )

Leteret wen o

Normaiised settioments due 1o enoovation



Potential Damage to Building

Neighbouring Property 1
L
H

UM

Vertical Deflection (4)
Deflection Ratio (/L)
Horizontal Movement (h)

Horzontal Strain (€h) = 8h/L

CATEGORY OF DAMAGE

Method 1 - Prefferred method

R N | (I i i

No. Western Wall 25 West Park Hill (Wall 1)
m mm
1230 12300
836 8360
147
005 mm from graph (max difference
between blue and orange line)
0.000407 %
4.61 mm difference between horizontal
movement at nearest and
0.03750 % farthest walls

Damage category limits are given in Table 2.5 (below).

- Open up 'Damage Category Relationship Plots GMA' spreadsheet

- Find relevant L/H graph (different graph on each each tab along the bottom of the spreadsheet)

- Input calculated values for deflection ratio and horizontal strain
- Point will plot on graph and show category of dameg.

Method 2 - can be used to confirm category or is useful if L/H for property is between the given L/H graphs
- Plot points calculated below on figure 2.18 for each damage category

- Appropriate damage category will plot below L/H for property

UH
Negligible damage limit (€lim)
(8/0)/(glim)
(€h)/(€lim)
Very Slight damage limit (€lim)
(8/0)/(€lim)
(€h)/(€lim)
slight damage limit (€lim)
(8/0)/(€lim)
(€h)/(€lim)
Moderate damage limit (€lim)

(8/L)/(€lim)
(€h)/(€lim)

Calculated Category of Damage

Fig 2.18 (b)

1.47
0.05

0.008130081 Plot this point on fig2.18 (b) if the plotted point is below
0.75  the appropriate L/H line then damage falls into
negligible’ category - no need to plot points below

0.075

0.005420054 Plot this point on fig2.18 (b) if the plotted point is below
05 the appropriate L/H line then damage falls into 'very
slight! category - no need to plot points below

0.15

0.002710027 Plot this point on fig2.18 (b) if the plotted point is below
0.25  the appropriate L/H line then damage falls into 'slight'
category - no need to plot points below

03

0.001355014 Plot this point on fig2.18 (b) if the plotted point is below
0125 the appropriate L/H line then damage falls into
‘moderate’ category - if the point is not below, damage
is 'severe'

Negligible

1 T T I |
a2 o4 o2 0A

Gltim

(b) Influence of horizontal strain on AL/ &

(after Burland, 2001)

LI IO £
[=laTN]

Negligible damage limit (€lim)
(8/L)/(€lim)

(€h)/(elim)

Very slight damage limit (€lim)
(8/L)/(€lim)

(€h)/(€lim)

slight damage limit (€lim)
(8/L)/(€lim)

(€h)/(€lim)

Moderate damage limit (€lim)

(8/L)/(€lim)
(€h)/(elim)

Calculated Category of Damage

Table 2.5

Temers  Cazzres
Conting. 18w Dertest 2011

0 Plot this point on fig2.18 (b) if the plotted point is below the
0 appropriate L/H line then damage falls into 'negligible’
category - no need to plot points below

0.075
Plot this point on fig2.18 (b) if the plotted point is below the

appropriate L/H line then damage falls into 'very slight'
category - no need to plot points below

oo

o

Plot this point on fig2.18 (b) if the plotted point is below the
appropriate L/H line then damage falls into 'slight’ category -
no need to plot points below

o

03

o

Plot this point on fig2.18 (b) if the plotted point is below the
0 appropriate L/H line then damage falls into 'moderate’
category - if the point is not below, damage is 'severe'
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Ground Movement Analysis - CIRIA C760 Embedded Retaning Walls (For EXCAVATION ONLY)

Proiect Ref:

Site: 26 West Hill Park

Excavation Deoth:

GWPR2950

75

bouring Property 1
25 West Park Hill (Wall 2)

Closest Wall (m) 0.00
13.40
Furthest Wall (m) 13.40
Height 836
Ground
(Table 2.4 CIRIA C760)
Distance to Negligible
Movement (m)
Horizontal: 30
Vertical 2625
Fig211
Neighbouring Property 1 No.
Contour Plot Point Distance (m)
A 0.00
8 335
o 670
E 1005
¥ 3.40
Distance (m) %
0.00 015
335 013
670 012
1005 010
3.40 008

Neighbouring Property 2

25 West Park Hill (W

Distance/Max
Excavtion Depth

00
45
089
134
179

o
o

Horizontal Movement

Interval 335

7.69 Movement at closest wall

3.86 Movement at furthest wall

Table 2.0)
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Potential Damage to Building

Neighbouring Property 1
L
H

UM

Vertical Deflection (4)
Deflection Ratio (/L)
Horizontal Movement (h)

Horzontal Strain (€h) = 8h/L

CATEGORY OF DAMAGE

Method 1 - Prefferred method

P B w

No. 25 West Park Hill (Wall 2)

m mm
1340 13400

8.36 8360

1.60

039 mm from graph (max difference

between blue and orange line)

0.002910 %

3.83 mm difference between horizontal

movement at nearest and
002858 % farthest walls

Damage category limits are given in Table 2.5 (below).

- Open up 'Damage Category Relationship Plots GMA' spreadsheet

- Find relevant L/H graph (different graph on each each tab along the bottom of the spreadsheet)
- Input calculated values for deflection ratio and horizontal strain

- Point will plot on graph and show category of dameg.

Method 2 - can be used to confirm category or is useful if L/H for property is between the given L/H graphs

- Plot points calculated below on figure 2.18 for each damage category
- Appropriate damage category will plot below L/H for property

UH
Negligible damage limit (€lim)
(8/0)/(glim)
(€h)/(€lim)
Very Slight damage limit (€lim)
(8/0)/(€lim)
(€h)/(€lim)
slight damage limit (€lim)
(8/0)/(€lim)
(€h)/(€lim)
Moderate damage limit (€lim)

(8/L)/(€lim)
(€h)/(€lim)

Calculated Category of Damage

Fig 2.18 (b)

1.60
0.05

0.058208955 Plot this point on fig2.18 (b) if the plotted point is below
0.571641791 the appropriate L/H line then damage falls into
negligible’ category - no need to plot points below

0.075

0.03880597 Plot this point on fig2.18 (b) if the plotted point is below
0.381094527  the appropriate L/H line then damage falls into 'very
slight! category - no need to plot points below

0.15

0.019402985 Plot this point on fig2.18 (b) if the plotted point is below
0.190547264  the appropriate L/H line then damage falls into 'slight'
category - no need to plot points below

03

0.009701493 Plot this point on fig2.18 (b) if the plotted point is below
0.095273632 the appropriate L/H line then damage falls into
‘moderate’ category - if the point is not below, damage
is 'severe'

Negligible

1 T T I |
a2 o4 o2 0A

Gltim

(b) Influence of horizontal strain on AL/ &

(after Burland, 2001)

LI IO £
[=laTN]

Negligible damage limit (€lim)
(8/L)/(€lim)

(€h)/(elim)

Very slight damage limit (€lim)
(8/L)/(€lim)

(€h)/(€lim)

slight damage limit (€lim)
(8/L)/(€lim)

(€h)/(€lim)

Moderate damage limit (€lim)

(8/L)/(€lim)
(€h)/(elim)

Calculated Category of Damage

Table 2.5

Temers  Cazzres
Conting. 18w Dertest 2011

0 Plot this point on fig2.18 (b) if the plotted point is below the
0 appropriate L/H line then damage falls into 'negligible’
category - no need to plot points below

0.075
Plot this point on fig2.18 (b) if the plotted point is below the

appropriate L/H line then damage falls into 'very slight'
category - no need to plot points below

oo

o

Plot this point on fig2.18 (b) if the plotted point is below the
appropriate L/H line then damage falls into 'slight’ category -
no need to plot points below

o

03

o

Plot this point on fig2.18 (b) if the plotted point is below the
0 appropriate L/H line then damage falls into 'moderate’
category - if the point is not below, damage is 'severe'
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Ground Movement Analysis - CIRIA C760 Embedded Retaning Walls (For EXCAVATION ONLY)

Project Ref: GWPR2950
Site: 26 West Hil Park

Excavation Deoth: 5

Neighbouring Property 1 Neighbouring Property 2
House No. 25 West Park Hill Wall 2 House No.

Closest Wall (m) 0.00 Closest Wall (m)

Length (m) 13.40 Length (m)

Furthest Wall (m) 13.40 Furthest Wall (m)

Height 836 Height

(Table 2.4 CIRIA C760)

Distance to Negligible
Movement

(m
Horizontal: 20
Vertical 175
Fig211
Neighbouring Property 1 No. 25 West Park Hill W Interval 335
Distance/Max
Contour Plot Point Distance (m) Excavtion Depth %
A o 0.00 §
8 335 067
o 670 130 H
€ 1005 201 ]
F 13.40 268 H
Horizontal Movement H
Distance (m) % (m) (mm), E
0.00 015 000750 6.11 Movement at closest wall
235 012 i
670 010
1005 007
13.40 005 0.00248 5.85 Movement at furthest wall
NOTE: f Table 2.4)

Serernt /wan, sxcrain dath. % f0

B POrmalsed settemants due 10 ExEavation in $5010 frm clay



Potential Damage to Building

[ee——
i

Neighbouring Property 1
L
H

UM

Vertical Deflection (4)
Deflection Ratio (/L)
Horizontal Movement (h)

Horzontal Strain (€h) = 8h/L

CATEGORY OF DAMAGE

Method 1 - Prefferred method

LY | E w

No. 25 West Park Hill Wall 2

m mm
1340 13400

8.36 8360

1.60

039 mm from graph (max difference

between blue and orange line)

0.002910 %

0.26 mm difference between horizontal

movement at nearest and
000194 % farthest walls

Damage category limits are given in Table 2.5 (below).

- Open up 'Damage Category Relationship Plots GMA' spreadsheet

- Find relevant L/H graph (different graph on each each tab along the bottom of the spreadsheet)
- Input calculated values for deflection ratio and horizontal strain

- Point will plot on graph and show category of dameg.

Method 2 - can be used to confirm category or is useful if L/H for property is between the given L/H graphs

- Plot points calculated below on figure 2.18 for each damage category
- Appropriate damage category will plot below L/H for property

UH
Negligible damage limit (€lim)
(8/0)/(glim)
(€h)/(€lim)
Very Slight damage limit (€lim)
(8/0)/(€lim)
(€h)/(€lim)
slight damage limit (€lim)
(8/0)/(€lim)
(€h)/(€lim)
Moderate damage limit (€lim)

(8/L)/(€lim)
(€h)/(€lim)

Calculated Category of Damage

Fig 2.18 (b)

1.60
0.05

0.058208955 Plot this point on fig2.18 (b) if the plotted point is below
0.03880597 the appropriate L/H line then damage falls into
negligible’ category - no need to plot points below

0.075

0.03880597 Plot this point on fig2.18 (b) if the plotted point is below
0.025870647  the appropriate L/H line then damage falls into 'very
slight! category - no need to plot points below

0.15

0.019402985 Plot this point on fig2.18 (b) if the plotted point is below
0.012935323 the appropriate L/H line then damage falls into 'slight'
category - no need to plot points below

03

0.009701493 Plot this point on fig2.18 (b) if the plotted point is below
0.006467662 the appropriate L/H line then damage falls into
‘moderate’ category - if the point is not below, damage
is 'severe'

Negligible

1 T T I |
a2 o4 o2 0A

Gltim

(b) Influence of horizontal strain on AL/ &
(after Burland, 2001)

LI IO £
[=laTN]

Negligible damage limit (€lim)
(8/L)/(€lim)

(€h)/(elim)

Very slight damage limit (€lim)
(8/L)/(€lim)

(€h)/(€lim)

slight damage limit (€lim)
(8/L)/(€lim)

(€h)/(€lim)

Moderate damage limit (€lim)

(8/L)/(€lim)
(€h)/(elim)

Calculated Category of Damage

Table 2.5

Temers  Cazzres
Conting. 18w Dertest 2011

0 Plot this point on fig2.18 (b) if the plotted point is below the
0 appropriate L/H line then damage falls into 'negligible’
category - no need to plot points below

0.075
Plot this point on fig2.18 (b) if the plotted point is below the

appropriate L/H line then damage falls into 'very slight'
category - no need to plot points below

oo

o

Plot this point on fig2.18 (b) if the plotted point is below the
appropriate L/H line then damage falls into 'slight’ category -
no need to plot points below

o

03

o

Plot this point on fig2.18 (b) if the plotted point is below the
0 appropriate L/H line then damage falls into 'moderate’
category - if the point is not below, damage is 'severe'
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Ground Movement Analysis - CIRIA C760 Embedded Retaning Walls (For EXCAVATION ONLY)

Proiect Ref: GWPR2950
Site: 26 West Hill Park

Excavation Deoth: 5

bouring Property 1 Neighbouring Property 2
25 West Park Hill (Wall 3)

Closest Wall (m) 0.00 Closest Wall (m)
13.00 Lenath (m)

Furthest Wall (m) 13.00 Furthest Wall (m)

Height 836 Height

Ground

(Table 2.4 CIRIA C760)

Distance to Negligible
Movement

m
Horizontal: 2
Vertical 175
Fir2.11
Neighbouring Property 1 No. 25 West Park Hil (W Interval 325
Distance/Max
Contour Plot Paint Distance (m) Excavtion Depth
A 000 000
5 325 065
o 650 130
€ 975 195
F 13.00 260
Horizontal Movement Horitontal
Distance (m) % m (mm) movement eaes uses
000 oz 173 Movement at losest wall finear relationship
pont o from graph
975 008
13.00 005 0.00 Movement atfurthest wall
Vertical movementis
not line
relationship has

been estimated from

Table 2.0)
estimated

in
spreadsheet is

: shown in orange in
eraph below.
5
E
¥ "
H

Normaiised ettioments due 1o eroovation im 53h 0 fim ¢




Potential Damage to Building

P

r———

Neighbouring Property 1
L
H

UM

Vertical Deflection (4)
Deflection Ratio (/L)
Horizontal Movement (h)

Horzontal Strain (€h) = 8h/L

CATEGORY OF DAMAGE

Method 1 - Prefferred method

No. 25 West Park Hill (Wall 3)
m mm
13.00 13000
836 8360
1.56
0012 mm from graph (max difference
between blue and orange line)
0.000092 %
173 mm difference between horizontal
movement at nearest and
001331 % farthest walls

Damage category limits are given in Table 2.5 (below).

- Open up 'Damage Category Relationship Plots GMA' spreadsheet

- Find relevant L/H graph (different graph on each each tab along the bottom of the spreadsheet)
- Input calculated values for deflection ratio and horizontal strain

- Point will plot on graph and show category of dameg.

Method 2 - can be used to confirm category or is useful if L/H for property is between the given L/H graphs

- Plot points calculated below on figure 2.18 for each damage category
- Appropriate damage category will plot below L/H for property

UH
Negligible damage limit (€lim)
(8/0)/(glim)
(€h)/(€lim)
Very Slight damage limit (€lim)
(8/0)/(€lim)
(€h)/(€lim)
slight damage limit (€lim)
(8/0)/(€lim)
(€h)/(€lim)
Moderate damage limit (€lim)

(8/L)/(€lim)
(€h)/(€lim)

Calculated Category of Damage

Fig 2.18 (b)

156
0.05

0.001846154 Plot this point on fig2.18 (b) if the plotted point is below
0.266153846 the appropriate L/H line then damage falls into
negligible’ category - no need to plot points below

0.075

0.001230769 Plot this point on fig2.18 (b) if the plotted point is below
0.177435897  the appropriate L/H line then damage falls into 'very
slight! category - no need to plot points below

0.15

0.000615385 Plot this point on fig2.18 (b) if the plotted point is below
0.088717949  the appropriate L/H line then damage falls into 'slight'
category - no need to plot points below

03

0.000307692 Plot this point on fig2.18 (b) if the plotted point is below
0.044358974 the appropriate L/H line then damage falls into
‘moderate’ category - if the point is not below, damage
is 'severe'

Negligible

1 T T I |
a2 o4 o2 0A

Gltim

(b) Influence of horizontal strain on AL/ &
(after Burland, 2001)

[=laTN]

Negligible damage limit (€lim)
(8/L)/(€lim)

(€h)/(elim)

Very slight damage limit (€lim)
(8/L)/(€lim)

(€h)/(€lim)

slight damage limit (€lim)
(8/L)/(€lim)

(€h)/(€lim)

Moderate damage limit (€lim)

(8/L)/(€lim)
(€h)/(elim)

Calculated Category of Damage

Table 2.5

Temers  Cazzres
Conting. 18w Dertest 2011

LH 0.00
0.05
0 Plot this point on fig2.18 (b) if the plotted point is below the
0 appropriate L/H line then damage falls into 'negligible’
category - no need to plot points below
0.075
0 Plot this point on fig2.18 (b) if the plotted point is below the
0 appropriate L/H line then damage falls into 'very slight’
category - no need to plot points below
015
0 Plot this point on fig2.18 (b) if the plotted point is below the
0 appropriate L/H line then damage falls into 'slight’ category -
no need to plot points below
03
0 Plot this point on fig2.18 (b) if the plotted point is below the

0 appropriate L/H line then damage falls into 'moderate’
category - if the point is not below, damage is 'severe'
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Ground Movement Analysis - CIRIA C760 Embedded Retaning Walls (For EXCAVATION ONLY)

Proiect Ref: GWPR2950
Site: 26 West Hill Park

Excavation Deoth: 7.5

Neighbouring Property 1 Neighbouring Property 2
25 West Park Hill (Wall 3)
Closest Wall (m) 0.00 Closest Wall (m)
13.00 Lenath (m)
Furthest Wall (m) 13.00 Furthest Wall (m)
Height 836 Height
Ground

(Table 2.4 CIRIA C760)

Distance to Negligible
Movement

m
Horizontal: 3
Vertical 225
Fir2.11
Neighbouring Property 1 No. 25 West Park Hil (W Interval 325
Distance/Max
Contour Plot Paint Distance (m) Excavtion Depth
A 000 000
5 325 043
o 650 087
€ 975 130
F 13.00 173
Horizontal Movement Horitontal
Distance (m) % m (mm) movement eaes uses
000 oz 345 Movement at losest wall finear relationship
pont on from graph
975 010
13.00 009 150 Movement atfurthest wall
Vertical movementis
not line
relationship has

been estimated from

Table 2.0)
estimated

in
spreadsheet is

: shown in orange in
eraph below.
5
E
¥ "
H

Normaiised ettioments due 1o eroovation im 53h 0 fim ¢




Potential Damage to Building

P

[e——

Neighbouring Property 1
L
H

UM

Vertical Deflection (4)
Deflection Ratio (/L)
Horizontal Movement (h)

Horzontal Strain (€h) = 8h/L

CATEGORY OF DAMAGE

Method 1 - Prefferred method

No. 25 West Park Hill (Wall 3)
m mm
13.00 13000
836 8360
1.56
0012 mm from graph (max difference
between blue and orange line)
0.000092 %
1.95 mm difference between horizontal
movement at nearest and
001500 % farthest walls

Damage category limits are given in Table 2.5 (below).

- Open up 'Damage Category Relationship Plots GMA' spreadsheet

- Find relevant L/H graph (different graph on each each tab along the bottom of the spreadsheet)
- Input calculated values for deflection ratio and horizontal strain

- Point will plot on graph and show category of dameg.

Method 2 - can be used to confirm category or is useful if L/H for property is between the given L/H graphs

- Plot points calculated below on figure 2.18 for each damage category
- Appropriate damage category will plot below L/H for property

UH
Negligible damage limit (€lim)
(8/0)/(glim)
(€h)/(€lim)
Very Slight damage limit (€lim)
(8/0)/(€lim)
(€h)/(€lim)
slight damage limit (€lim)
(8/0)/(€lim)
(€h)/(€lim)
Moderate damage limit (€lim)

(8/L)/(€lim)
(€h)/(€lim)

Calculated Category of Damage

Fig 2.18 (b)

156
0.05

0.001846154 Plot this point on fig2.18 (b) if the plotted point is below
03 the appropriate L/H line then damage falls into
negligible’ category - no need to plot points below

0.075

0.001230769 Plot this point on fig2.18 (b) if the plotted point is below
02 the appropriate L/H line then damage falls into 'very
slight! category - no need to plot points below

0.15

0.000615385 Plot this point on fig2.18 (b) if the plotted point is below
0.1 the appropriate L/H line then damage falls into 'slight'
category - no need to plot points below

03

0.000307692 Plot this point on fig2.18 (b) if the plotted point is below
005 the appropriate L/H line then damage falls into
‘moderate’ category - if the point is not below, damage
is 'severe'

Negligible

1 T T I |
a2 o4 o2 0A

Gltim

(b) Influence of horizontal strain on AL/ &
(after Burland, 2001)

LI IO £
[=laTN]

Negligible damage limit (€lim)
(8/L)/(€lim)

(€h)/(elim)

Very slight damage limit (€lim)
(8/L)/(€lim)

(€h)/(€lim)

slight damage limit (€lim)
(8/L)/(€lim)

(€h)/(€lim)

Moderate damage limit (€lim)

(8/L)/(€lim)
(€h)/(elim)

Calculated Category of Damage

Table 2.5

Temers  Cazzres
Conting. 18w Dertest 2011

LH 0.00
0.05
0 Plot this point on fig2.18 (b) if the plotted point is below the
0 appropriate L/H line then damage falls into 'negligible’
category - no need to plot points below
0.075
0 Plot this point on fig2.18 (b) if the plotted point is below the
0 appropriate L/H line then damage falls into 'very slight’
category - no need to plot points below
015
0 Plot this point on fig2.18 (b) if the plotted point is below the
0 appropriate L/H line then damage falls into 'slight’ category -
no need to plot points below
03
0 Plot this point on fig2.18 (b) if the plotted point is below the

0 appropriate L/H line then damage falls into 'moderate’
category - if the point is not below, damage is 'severe'
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Ground Movement Analysis - CIRIA C760 Embedded Retaning Walls (For EXCAVATION ONLY)

Proiect Ref: GWPR2950
Site: 26 West Hill Park

Excavation Deoth: 5

bouring Property 1 Neighbouring Property 2
Western Wall 25 West Park Hill (Wall 4)

Closest Wall (m) 310 Closest Wall (m)
1240 Lenath (m)

Furthest Wall (m) 1550 Furthest Wall (m)

Height 836 Height

Ground

(Table 2.4 CIRIA C760)

Distance to Negligible
Movement (m
Horizontal: 20
Vertical 175
Fig2.11
Neighbouring Property 1 No. Western Wall 25 Wi Iinterval 310
Distance/Max

Contour Plot Point Distance (m) Excavtion Depth

A 310 62

8 620 126

o 930 186

3 1240 248

¥ 1550 310

Horizontal Movement Horitontal
Distance (m) % (m (mm) movement ales uses.
a0 on o003 634 Maementatcosest vl linear relationship
930 008 0.00401 401 from graph
1240 006 0.00285 285
1550 003 0.00169 169 Movement at furthest wall
Vertical movement is
not line:
relationship has.

been estimated from

Table 2.0)
estimated
relationship used in
spreadsheet is
shown in orange in
graph below.

rarin bl 6, )

Leteret wen o

Normaiised settioments due 1o enoovation



Potential Damage to Building

a
Neighbouring Property 1
L

H

UM

Vertical Deflection (4)
Deflection Ratio (/L)
Horizontal Movement (h)

Horzontal Strain (€h) = 8h/L

CATEGORY OF DAMAGE

Method 1 - Prefferred method

Koo oy L SR RN

z

0. Western Wall 25 West Park Hill (Wall 4)

m mm
12.40 12400
8.36 8360

0.08 mm from graph (max difference
between blue and orange line)
0.000645 %
4.65 mm difference between horizontal
movement at nearest and

0.03750 % farthest walls

Damage category limits are given in Table 2.5 (below).

- Open up 'Damage Category Relationship Plots GMA' spreadsheet

- Find relevant L/H graph (different graph on each each tab along the bottom of the spreadsheet)
- Input calculated values for deflection ratio and horizontal strain

- Point will plot on graph and show category of dameg.

Method 2 - can be used to confirm category or is useful if L/H for property is between the given L/H graphs

- Plot points calculated below on figure 2.18 for each damage category
- Appropriate damage category will plot below L/H for property

UH
Negligible damage limit (€lim)
(8/0)/(glim)
(€h)/(€lim)
Very Slight damage limit (€lim)
(8/0)/(€lim)
(€h)/(€lim)
slight damage limit (€lim)
(8/0)/(€lim)
(€h)/(€lim)
Moderate damage limit (€lim)

(8/L)/(€lim)
(€h)/(€lim)

Calculated Category of Damage

Fig 2.18 (b)

148
0.05

0.012903226 Plot this point on fig2.18 (b) if the plotted point is below
0.75  the appropriate L/H line then damage falls into
negligible’ category - no need to plot points below

0.075

0.008602151 Plot this point on fig2.18 (b) if the plotted point is below
05 the appropriate L/H line then damage falls into 'very
slight! category - no need to plot points below

0.15

0.004301075 Plot this point on fig2.18 (b) if the plotted point is below
0.25  the appropriate L/H line then damage falls into 'slight'
category - no need to plot points below

03

0.002150538 Plot this point on fig2.18 (b) if the plotted point is below
0125 the appropriate L/H line then damage falls into
‘moderate’ category - if the point is not below, damage
is 'severe'

Negligible

1 T T I |
a2 o4 o2 0A

Gltim

(b) Influence of horizontal strain on AL/ &
(after Burland, 2001)

LI IO £
[=laTN]

Negligible damage limit (€lim)
(8/L)/(€lim)

(€h)/(elim)

Very slight damage limit (€lim)
(8/L)/(€lim)

(€h)/(€lim)

slight damage limit (€lim)
(8/L)/(€lim)

(€h)/(€lim)

Moderate damage limit (€lim)

(8/L)/(€lim)
(€h)/(elim)

Calculated Category of Damage

Table 2.5

Temers  Cazzres
Conting. 18w Dertest 2011

0 Plot this point on fig2.18 (b) if the plotted point is below the
0 appropriate L/H line then damage falls into 'negligible’
category - no need to plot points below

0.075
Plot this point on fig2.18 (b) if the plotted point is below the

appropriate L/H line then damage falls into 'very slight'
category - no need to plot points below

oo

o

Plot this point on fig2.18 (b) if the plotted point is below the
appropriate L/H line then damage falls into 'slight’ category -
no need to plot points below

o

03

o

Plot this point on fig2.18 (b) if the plotted point is below the
0 appropriate L/H line then damage falls into 'moderate’
category - if the point is not below, damage is 'severe'
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