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WEST END LANE
BASEMENT IMPACT ASSESSMENT RIDGE
1. GROUND MOVEMENT ASSESSMENT

A Ground Movement Assessment (GMA) has been carried out in accordance with CIRIA C760 and takes into
account the construction methodology and site specific ground and groundwater conditions.

All structures / properties within the zone of influence have been assessed (including buildings, tunnels,
retaining walls etc) and foundation depths have been confirmed as circa 4.0 m below ground.

The design conservatively assumes that the piled wall acts as a propped cantilever for the purposes of
assessing anticipated ground movements.

1.1.  Zone of Influence

In accordance with CIRIA C760, the distance behind the wall to negligible movement is 1.5 x wall depth for
horizontal movements and 2 x wall depth for vertical movements.

For a conservative approach, a zone of influence of 2 x wall depth will be taken and with reference to the
outline pile calculations attached to this document, a pile length of 11.0 m will be adopted.

With this in consideration, the zone of influence will be taken as 22.0 m

Again conservatively, it is assumed the wall will be installed to the extents of the site boundary and therefore
the plotted zone is as follows:

Figure 1 - Showing zone of influence plotted on OS mapping



The logic of ground movement increasing linearly with wall depth assumes the zone of influence around a
singular structure (for example a singular pile of a diaphragm wall panel) extends from the toe of the wall as a
cone, that spreads linearly to the ground surface.

Simply put, the closer to the piled wall, the greater the anticipated ground movement.
With this in consideration, it is clear from Figure 1 that the ‘worst affected’ adjoining building would be the

nearby Sycamore Court to the North of the application site. Conservatively, the distance to the retaining wall
will be taken as 0 m.

1.2. Estimated Movement Due to Installation of Wall

Therefore, using parameters from table 6.1 of CIRIA C760 for contiguous bored piles and assuming ‘high
stiffness’ construction:

Horizontal Surface Movement / Wall Depth

Maximum horizontal movement (Max dh): 0.04 % x11.0m = 4.4 mm
Distance behind wall to negligible horizontal movement (LO): 1.5x11.0m = 16.5m
Gradient of horizontal movement behind wall (M): 44/16.5 = 0.27 mm/m

Total Horizontal Movement: Installation Stage
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Vertical Surface Movement / Wall Depth
Maximum vertical movement (Max dv): 0.04 % x11.0m = 4.4 mm
Distance behind wall to negligible horizontal movement (LO): 20x11.0m = 22.0m
Gradient of vertical movement behind wall (M): 4.4/220= 0.20 mm/m

Total Vertical Movement: Installation Stage
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1.3. Estimated Movement Due to Excavation
Horizontal Surface Movement / Wall Depth

Maximum horizontal movement (Max dh): 0.015% x4.0m = 6.0 mm
Distance behind wall to negligible horizontal movement (LO): 40x4.0m = 16.0 m
Gradient of horizontal movement behind wall (M): 6.0/16.0 = 0.375 mm/m

Vertical Surface Movement / Wall Depth

Maximum vertical movement (Max dv): 0.08 % x4.0m = 3.2 mm
Distance behind wall to negligible horizontal movement (LO): 35x4.0m = 14.0m
Gradient of vertical movement behind wall (M): 3.2/14.0 = 0.229 mm/m

Total Vertical Movement: Excavation Stage
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Relative movement (Delta):

A= 3.20mm-1.20 mm = 2.00 mm (at max sagging location)

AL = 2.00mm/14.0m = -0.014 %

Total horizontal movement (excavation & installation) (dH): 44 +6.0= 10.4 mm
Total vertical movement (excavation & installation) (dv): 44 +3.2= 7.6 mm

Thus, in accordance with the Burland Scale given within Table 6.4 of CIRIA C760:

Category of Damage Normal Degree Limiting Tensile Strain (%)
0 Negligible 0.000 % to 0.050 %

1 Very Slight 0.050 % to 0.075 %

2 Slight 0.075 % t0 0.150 %

3 Moderate 0.150 % to 0.300 %
4105 Severe to Very Severe  Greater than 0.300 %

The anticipated movement is estimated to cause negligible damage to the nearby Sycamore Court.

By inspection, damage to remainder of structures within the zone of influence will be also negligible.
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[Error 154 - interrupted by user]STEEL SHEET PILING ANALYSIS & DESIGN

In accordance with BS EN1997-1:2004 - Code of Practice for Geotechnical design and the UK National Annex

Geometry
Design method
Total length of sheet pile provided

Number of different types of soil
Retained height

Depth of unplanned excavation
Total retained height

Angle of retained slope
Depth from ground level to tie

Depth from GL to top of w ater table retained side
Depth from GL to top of w ater table retaining side

Loading
Variable surcharge

Soil layer 1
Characteristic shearing resistance angle

Characteristic w all friction angle
Moist density of soil
Characteristic saturated density of retained soil

Height of soil 1

Tedds calculation version 2.0.02

Fixed earth support
Hpile = 11000 mm
Ns =1

dret = 3500 mm

dex =500 mm

ds = 4000 mm

B =0.0 deg

dt =1000 mm

dw =500 mm

dwp = 4000 mm

Po,a = 20.0 kN/m@

¢k s1 =25.0 deg
Sk s1 =25.0 deg
ym st = 20.0 KN/m3
vs st = 20.0 KN/m3
hy =11500 mm

Partial factors on actions - Section A.3.1 - Combination 1

Permanent unfavourable action
Permanent favourable action

Variable unfavourable action

Angle of shearing resistance

Weight density

Design soil properties - soil 1
Design effective shearing resistance angle
Design w all friction angle

Design moist density of retained soil
Design saturated density of retained soil
Design buoyant density of retained soil

Active pressure using Coulomb theory

Passive pressure using Coulomb theory

v =1.35
vef=1.00
ya=1.50
Yo' = 1.00
vy =1.00

¢'d = Atan(tan(¢\) / v4') = 25.0 deg

& = atan(tan(x) / y,') = 25.0 deg

Ymd1 = ym/ vy = 20.0 kKN/m3

Ysdt =7ys / vy = 20.0 kN'm3

Yddi = ys.d1- yw = 10.2 kKN/m3

Kat = sin(o + ¢'d)2 / (sin(or)2 x sin(ot - &) x (1 + V(sin(¢'d + &) x sin(¢'a- ) /
(sin(o - 8d) x sin(a + B))))2) = 0.355

Kot =sin(90 - ¢'q)2/ (sin(90 + &d) x [1 - V[sin(¢'d + &) x sin(¢'d) / (sin(90 +
84))]1°) = 5.599
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(I 30-0 kN/m?
d,—o0 =+ 10.7
d,,——500 15.4
d,;——4000 0.0 78.9
Soil 1 - 11000
Balanced, d,,——9241 350.5 173.9
Hyjo——11000 v
SECTION THROUGH SHEET PILE WALL BALANCE PRESSURE DIAGRAM (kN/m 2)
Overburden on active side
Overburden at 0 mm below GL in soil 1 OB'a11 = poa x ya = 30.0 kKN/m2
Overburden at 500 mm below GL in soil 1 OB'a21 = yG X ymdt x hat + OB'at1 = 43.5 kN/'m2
Overburden at 4000 mmbelow GL in soil 1 OB'ast = yG X yddt X haz + OB'a21 = 91.6 KN'm2
Overburden at 9241 mmbelow GL in soil 1 OB'a41 = ¥G X yd.di x Nag + OB'a31 = 163.7 kN'm2
Overburden on passive side
Overburden at 4000 mm below GL in soil 1 OB'p3t = 0 kKN/m2 = 0.0 kN/me
Overburden at 9241 mmbelow GL in soil 1 OB'pa1 = yG,f X Yd.d1 x hpz + OB'p31 = 53.4 kN/me
Pressure on active side
Active at 0 mmbelow GL in soil 1 P'att = Kat x OB'a11 = 10.7 kN/m2
Active at 500 mm below GL in soil 1 P'azt = Kat x OB'a21 = 15.4 kN/m2
Active at 4000 mm below GL in soil 1 P'ast = Kat x OB'ag1 + G x yw x (dis - dw) = 78.9 kN/m2
Active at 9241 mm below GL in soil 1 P'aat = Kat x OB'aa1 + yG x yw x (dLa - dw) = 173.9 kN/m2
Pressure on passive side
Passive at 4000 mm below GL in soil 1 P'p3t = Kpt x OB'pat + yG,f X yw X (dis - max(ds, dw)) = 0.0 KN/m2
Passive at 9241 mmbelow GL in soil 1 P'pa1 = Kpt x OB'pat + yG.f x yw X (dia - max(ds, dw)) = 350.4 kN/'m2

Find the force in the tie by taking moments about and above the contraflexure point, where the contraflexure
point is assumed to occur at the level when the active pressure equals the passive pressure
Depth to point of contraflexure dcontra = 5619 mm

Sum of active moments about contraflexure point ¥ Mgc = 642.5 KNm/m
Sum of passive moments about contraflexure point XMy = 47.3 kNnVm
Force in tie T = (Mac - M) / (deortra - di) = 128.9 kN/'m

By iteration the depth at which the moments of all the forces are in equilibrium has been determined as 9241
mm as follows:-

Active moment about 9241 mm
Moment level 1 Mat1 = 0.5 x p'at1 x hat x ((H - dio) + 2/3 x hat) = 24.2 kNm/m

Moment level 1 Matz = 0.5 x p'azt X hat x ((H- di2) + 1/3 x hat) = 34.4 kNm/m
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Moment level 2
Moment level 2
Moment level 3
Moment level 3

Passive moment about 9241 mm
Moment level 3

Moment level 3
Moment about toe for tie/prop

Total moments about 9241 mm
Total active moment

Total passive moment

Required pile length

Length of pile required to balance moments
Depth to point of contraflexure

Add 20% below this point

Minimum required pile length

Maz1 = 0.5 x p'azt x haz x ((H - dis) + 2/3 x ha2) = 204.7 KNmVm
Mazz = 0.5 x p'agi x haz x ((H - dis) + 1/3 x hap) = 884.7 kNm/m
Maz1 = 0.5 x p'ast x hag x ((H - dia) + 2/3 x hag) = 722.3 KNnmVm
Magz = 0.5 x p'ast x has x ((H - dia) + 1/3 x hag) = 796.1 kNm/m

Maat = 0.5 x Pat x Nps x ((H - dia) + 2/3 x hga) = 0.0 kNnvm
Mgz = 0.5 x Ppat x Npa x ((H - dia) + 1/3 x hya) = 1604.3 kNmvm
Mgt =T x (H- di) = 1062.0 kNmvm

~ M = 2666.8 kNm/m
M, = 2666.8 kNm/m

H=9241 mm

deontra = 5619 mm

de add = 1.2 x (H - dcontra) = 4347 mm
Hiotal = deontra + de_add = 9965 mm

Pass - Provided length of sheet pile greater than minimum required length of pile

Partial factors on actions - Section A.3.1 - Combination 2

Permanent unfavourable action
Permanent favourable action

Variable unfavourable action

Angle of shearing resistance

Weight density

Design soil properties - soil 1
Design effective shearing resistance angle
Design w all friction angle

Design moist density of retained soil
Design saturated density of retained soil
Design buoyant density of retained soil

Active pressure using Coulomb theory

Passive pressure using Coulomb theory

ve =1.00
vaf=1.00
ya=1.30
Yo =1.25
vy =1.00

¢'d = Atan(tan(o\) / v4') = 20.5 deg

3 = atan(tan(&) / v4') = 20.5 deg

ymd1 = ym/ yy = 20.0 kKN/m3

Ysdt =7s / vy = 20.0 kN'm3

Yddt = ys.di- yw = 10.2 KN/mB

Kat = sin(ow + ¢'a)2/ (sin(o)2 x sin(ot - 8a) x (1 +V(sin(¢'d + &) x sin(¢'a - B) /
(sin(a. - &d) x sin(a. + ))))2) = 0.420

Kot =sin(90 - ¢'¢)2/ (sin(90 + &d) x [1 - V[sin(¢'d + &) x sin(¢'d) / (sin(90 +
34))]12) = 3.664
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(I 26.0 ke
d,—0 . 10.9
d,,——500 15.1
d,,——4000 0.0 64.4
- 11000
Balanced, d ,——10004 283.1 149.0
H_ —1-11000 v

pile

SECTION THROUGH SHEET PILE WALL

Overburden on active side
Overburden at 0 mmbelow GL in soil 1

Overburden at 500 mm below GL in soil 1
Overburden at 4000 mm below GL in soil 1
Overburden at 10004 mm below GL in soil 1

Overburden on passive side
Overburden at 4000 mm below GL in soil 1

Overburden at 10004 mm below GL in soil 1

Pressure on active side
Active at 0 mmbelow GL in soil 1

Active at 500 mm below GL in soil 1
Active at 4000 mm below GL in soil 1
Active at 10004 mm below GL in soil 1

Pressure on passive side
Passive at 4000 mm below GL in soil 1

Passive at 10004 mm below GL in soil 1

BALANCE PRESSURE DIAGRAM (kN/m 2)

OB'a11 = poa X ya = 26.0 kKN/m2

OB'a21 = yG X ymdi x hat + OB'a11 = 36.0 kN/m2
OB'a31 = ¥G X yddi X Naz + OB'a21 = 71.7 kNm2
OB'a41 = ¥G X yd.di x Nag + OB'a31 = 132.8 kN'm2

OB'p3t = 0 kKN/m2 = 0.0 kN/me

OB'pa1 = yG,f X Yd.d1 x hpz + OB'par = 61.2 kN/me

P'at1 = Kat x OB'a11 = 10.9 kN/'m2

P'azt = Kat x OB'a21 = 15.1 kN/m2

P'a31 = Kat x OB'a31 + G x yw x (dL3 - dw) = 64.4 kN/m2
P'a41 = Kat x OB'ag1 + yG x yw x (di4 - dw) = 149.0 kN/'m2

P'p3t = Kpt x OB'p31 + G, X yw x (di3 - max(ds, dw)) = 0.0 kN/m2
P'pat = Kot x OB'pat + G, X yw x (dia - max(ds, dw)) = 283.0 kN/m2

Find the force in the tie by taking moments about and above the contraflexure point, where the contraflexure
point is assumed to occur at the level when the active pressure equals the passive pressure
dcomra =5948 mm

¥ Mgc = 640.9 KNmVm
My = 58.1 kNmvym
T = (ZMgc - ZMyc) / (deortra - d) = 117.8 kN'm

Depth to point of contraflexure

Sum of active moments about contraflexure point

Sum of passive moments about contraflexure point

Force in tie

By iteration the depth at which the moments of all the forces are in equilibrium has been determined as 10004

mm as follows:-

Active moment about 10004 mm
Moment level 1

Mat1 = 0.5 x P'att X hat x ((H - di2) + 2/3 x ha) = 26.8 KNmVm




‘. Tekla( Project
Tedds

Job no.

Ridge and Partners LLP

Start page no./Revision

5

Calcs for
Partnership House
Moorside Road
Winchester SO23 7RX Cales by
M

Calcs date

23/06/2020

Checked by

Checked date Approv ed by Approv ed date

Moment level 1
Moment level 2
Moment level 2
Moment level 3

Moment level 3

Passive moment about 10004 mm
Moment level 3

Moment level 3

Moment about toe for tie/prop

Total moments about 10004 mm
Total active moment

Total passive moment

Required pile length

Length of pile required to balance moments
Depth to point of contraflexure

Add 20% below this point
Minimum required pile length

H-
H-

Mai2 = 0.5 x p'az1 x hat x ((
Maz1 = 0.5 x p'az1 x haz x ((
Maz2 = 0.5 x P'agt x haz X ((
((
((

I T

Mazt = 0.5 x p'ast x hasz x
Maz2 = 0.5 x P'ag1 x hag x ((H -
Most = 0.5 x p'pat x hpa x ((H -
Mps2 = 0.5 x P'pat x hpa x ((H -

) )
) ) =
- di3) + 1/3 x haz) = 808.2 kNmym
- du) +2/3 x hgg) =
) )

di2) + 1/3 x hat) = 36.5 KNnvm
dis) + 2/3 x ha2) = 220.4 kNnvm

773.9 kKNm/m
dia) + 1/3 x haz) = 895.1 kNnvm

dia) +2/3 x hpa) = 0.0 KNmvm
dua) + 1/3 x hpe) = 1700.5 KNmVm

Mpt =T x (H - di) = 1060.4 KNm/m

$Ma = 2761.1 kNm/m
*M, = 2761.2 kNmvm

H=10004 mm
dcontra = 5948 mm

de_add = 1 2 X (H - dcontra) = 4867 mm

Hiotal = deontra + de_add = 10815 mm

Pass - Provided length of sheet pile greater than minimum required length of pile




