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11. FOUNDATION RAFT IN TEMPORARY CONDITION

11.1. Stress Values

Values shown below is for X Direction under ULS Combination

Stress Values : -6.78N/mm? to 3.71N/mm?
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Values shown here is for Y Direction under ULS Combination
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Stress values: - 6.80N/mm? to 4.41N/mm?
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11.2. Check of Reinforcement Amounts for Buildability

X Direction Top Reinforcement
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X Direction Bottom Reinforcement
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VALUE

193
387
581
774
968
1162
13556
1549
1745
1937
2130
2324
2518
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12. ANALYSIS RESULTS from the RETAINING WALL MODEL
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PRELIMINARY RETAIING WALL ANALYSES AND SLOPE STABILTY
CHECK

The attached calculations summarise the retaining wall analyses carried out by Dr
Peter Bourne Webb and the stability check.

The stability check has been carried out using the program SLOPEW. The parameters,
geometry and levels are summarised in the attached figure.

The retaining wall analyses carried out using the same conservative soil strength
parameters and a Ko value of 0.5 in the Bagshot Beds. The ground stiffnesses have
been based on a lower bound N value of N=15 + 1Z (where Z is the depth below the
ground surface) and E =1.3N MN/m2. The stiffness of the concrete in the wall was
assumed to be 0.8 of the full E value reducing to 0.5 of the full value in the long term.
This is in accordance with the recommendations in CIRIA C580.






SUMMARY OF PRELIMINARY RETAINING WALL ANALYSIS

The attached documents describe the analyses carried out using the program
WALLAP 1o model the behaviour of the retaining wall at four sections designated as:

New End: The front of the site where external ground level is +113 mOD. In this
analysis it has been assumed that the wall acts as a cantilever,

Lawn House: This section is taken through Lawn House with the weight of the house
Laken as a surcharge. The existing ground level is assumed to be +118.2mOD,

Lawn House Front Garden: This section is taken through the garden between the
House and the Theatre. The initial ground level is at +1 18.2 mOD

Tennis Court: This section is taken through the rear wall of the site.

The figures at the rear of this attachment show the construction sequence assumed in
the analyses.

The estimate wall deflections for the different sections are shown in the following
figures. The deflected profiles are given for each stage of construction.

The input parameters and the assumed sequences are summarised in the outpul sheets
to WALLAP which follow the profiles.

The maximum displacemenis and the structural loads are summarised below:

New End - summary of wall analyses

- [ Walidisol.mm | Wallforces | TPloads.kN/m | Slabloads. ki/m
B | B | M KNe/m | VokNfm | el [ 41360 2125 | 41100 | 01335 | o170 |
{lowmMouss | & | 18 w5 | 190 o 363 1. 1m0 |
Tenais C1 - a8 [ s | o0 | us 365 | :E 1% | 138
Garder e | 2 J 45 | im0 ‘ 20 | - 15 | 1% 265
Wew End | | 70 & | . [Te | us | 20

| = | Ho B | - 1 - | 3 | B




Wall deflection: m
-0.010 0.000 0.010 0.020 0.030 0.040 0.050

118

117

116

115

114

113

112

111

Elevation: m OD

110
109

108

Section thru New End boundary

107 =f—5Stage 3 Excav. toelev. 112.000n PASSIVE slde

—#—Staged Excav. to elev. 109.00 on PASSIVE stde

106 —&—5tage 10 Long-term comditions

105

104



TAYLOR WHALLEY SPYRA | Sheet No.
Program WALLAP Version 5.04 Revision A34.B48. R39 |
Li censed from GECSOLVE | Job No.
Run I D. New End Bdry | Made by : PIBW
29 New End | Date:25-07-2011
Section thru bdry with New End | Checked :
Units: kKN, m
I NPUT DATA
SO L PROFI LE
Stratum Elevation of = ---------------- Soil types --------------o----
no. top of stratum Active side Passi ve side
1 113. 50 1 Bagshot Beds 1 Bagshot Beds
SO L PROPERTI ES
Bul k Young' s At rest Consol Active Passive
-- Soil type -- density Mdulus coeff. state. Ilimt limt Cohesi on
No. Description kN n8 Eh, KN n2 Ko NC/ OC Ka Kp kN n2
(Datum el ev.) (deh/dy ) (dKo/dy) ( Nu ) ( Kac ) ( Kpc ) ( dc/dy )
1 Bagshot B.. 20. 00 20000 0. 500 oC 0. 248 5.773 0.0d
( 113.50) ( 1330) (0.200) (1.158) ( 7.350)
Addi tional soil paranmeters associated with Ka and Kp
--- paraneters for Ka --- --- paraneters for Kp ---
Soi | wal | Back- Soi | wal | Back-
------- Soil type ------- friction adhesion fill friction adhesion fill
No. Description angl e coeff. angl e angl e coef f. angl e
1 Bagshot Beds 33.00 0.670 0.00 33.00 0.670 0. 00
GROUND WATER CONDI TI ONS
Density of water = 10.00 kN n8
Active side Passi ve side
Initial water table el evation 109. 00 109. 00
Aut omatic water pressure bal ancing at toe of wall No
Wat er Active side Passi ve side
[ T e
profile Point El ev. Piezo \ater Poi nt El ev. Piezo \Water
no. no. el ev. press no. el ev. press
m m kN 2 m m kN n2
1 1 109. 00 109. 00 0.0 1 109. 00 109. 00 0.0
2 1 113.00 113. 00 0.0 1 109. 00 109. 00 0.0
2 109. 00 113.00 40.0
WALL PROPERTI ES
El evation of toe of wall = 102. 00
Maxi mum finite el ement length = 0.60
Youngs nodul us of wall E = 2.4000E+07 kN nR2
Monent of inertia of wall | = 8.4800E-03 md/ mrun
E.1 = 203520 kN.n2/ m run
Yi el d Morment of wall = Not defined
STRUTS and ANCHORS
Strut/ X-section Inclin Pre-
anchor Strut area Youngs Free -ation stress Tension
no. El ev. spacing of strut nmodul us | ength (degs) /strut allowed
m sg. m kN n2 m kN
1 112.50 1.00 0.060000 2.100E+08 20.00 0.00 0 No
2 109. 85 1.00 0.400000 3.000E+07 20.00 0.00 0 No
3 113. 25 1.00 0.400000 3.000E+07 20.00 0.00 0 No
SURCHARGE LQADS
Di st ance Length W dt h Sur char ge Equi v.
Sur char ge from parallel perpend. ----- kKNm ----- soi |
no. El ev. wal | to wall to wall Near edge Far edge type
1 113.50 0.00(A) 1000.00 1000. 00 10. 00 = N A
2 109. 00 -0.00(P) 1000. 00 20. 00 22.00 = N A
3 109. 00 -0.00(P) 1000.00 20. 00 40. 00 = N A
Note: A = Active side, P = Passive side



CONSTRUCTI ON STAGES
Construction St age description

stage NO. -----mm s oo
1 Apply surcharge no.1 at elevation 113.50
No anal ysis at this stage
2 Change El of wall to 203600 kN.nm2/ mrun
Yield nonment not defined
Reset wal |l displacenents to zero at this stage
3 Excavate to el evation 112.00 on PASSI VE si de
Toe of bermat el evation 109. 00
Wdth of top of berm= 1.00
Wdth of toe of berm= 7.00
4 Excavate to el evation 109.00 on PASSI VE side
5 Apply surcharge no.2 at el evation 109. 00
No analysis at this stage
6 Install strut or anchor no.2 at el evation 109.85
7 Install strut or anchor no.3 at el evation 113.25
8 Change ElI of wall to 145425 KkN.nm2/ mrun
Yi el d noment not defined
Allow wall to relax with new nodul us val ue
9 Apply surcharge no. 3 at el evation 109.00
No analysis at this stage
10 Apply water pressure profile no.2

FACTORS OF SAFETY and ANALYSI S OPTI ONS
Type of structure Ret ai ni ng wal |
Stability anal ysis:

Met hod of anal ysis
Factor on soil
Factor on soil

strength for cal culating wall
strength for calculating tie f

Paraneters for undrained strata:
M ni mum equi val ent fluid density
Maxi mum depth of water filled tension crack

Bendi ng nonent and di spl acenent cal cul ati on:

Met hod - Subgrade reaction nodel using Infl
Open Tension Crack anal ysis? - No
Non-1inear Mdul us Paraneter (L) = 0 m

Boundary conditi ons:
Length of wall (normal to plane of analysis)

W dth of excavation on active side of wall

W dth of excavati on on passive side of wall

Di stance to rigid boundary on active side
Di stance to rigid boundary on passive side

QUTPUT OPTI ONS

Results to be stored on disk? - Yes
Results to be output on the printer? - No
Stage ------ Stage description ----------- -------
no. Di spl ac
Bendi ng
Shear f
1 Apply surcharge no.1 at elev. 113.50 No
2 Change ElI of wall to 203600kN. n2/ mrun Yes
3 Excav. to elev. 112.00 on PASSI VE side Yes
4 Excav. to elev. 109.00 on PASSI VE side Yes
5 Apply surcharge no.2 at elev. 109.00 No
6 Install strut no.2 at elev. 109.85 Yes
7 Install strut no.3 at elev. 113.25 Yes
8 Change ElI of wall to 145425kN. n2/ mrun Yes
9 Apply surcharge no.3 at elev. 109.00 No
10 Apply water pressure profile no.2 No
* Summary out put Yes
Program WALLAP - Copyright (C) 2010 by DL Borin, d

69 Rodenhur st

Strength Factor nethod

Road, London SW, UK

depth
orce

.00 kN nB
.00 m

uence Coefficients

1000. 00 m

20.00 m
20.00 m

Qut put options

enment Active, G aph.
nom Passi ve out put
orce pressures
No No
Yes Yes
Yes Yes
Yes Yes
No No
Yes Yes
Yes Yes
Yes Yes
No No
No No
- Yes
istributed by GEOSOLVE

Tel: +44 20 8674 7251
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—S—=Stage 9 Excav to elev. 11550 on PASSIVE side
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—g==Stage 12
—g=—5Stage 15
~%—5tage 18
—=—=5tage 22

Excav to elev. 112 00 on PASSIVE side
Excav. to elev. 109.00 on PASSIVE side
Remove strut no.3 st elev 112.50
Remove strut no 1 at elev 118.50

Leng-tarm condition



TAYLOR WHALLEY SPYRA
Program WALLAP Version 5.04 Revision A34.B48. R39

Sheet No.

|
Li censed from GECSOLVE | Job No.
Run I D. LawnHseOld | Made by : PIBW
29 New End | Date:25-07-2011
Section thru Lawn House | Checked :
Units: kN, m
I NPUT DATA
SO L PROFI LE
Stratum Elevation of = ---------------- Soil types --------------o----
no. top of stratum Active side Passi ve side
1 119. 00 1 Bagshot Beds 1 Bagshot Beds
SO L PROPERTI ES
Bul k Young' s At rest Consol Active Passive
-- Soil type -- density Mdulus coeff. state. Ilimt limt Cohesi on
No. Description kN n8 Eh, KN n2 Ko NC/ OC Ka Kp kN n2
(Datum el ev.) (deh/dy ) (dKo/dy) ( Nu ) ( Kac ) ( Kpc ) ( dc/dy )
1 Bagshot B.. 20. 00 20000 0. 500 oC 0. 248 5.773 0.0d
( 119.80) ( 1330) (0.200) (1.158) ( 7.350)
Addi tional soil paranmeters associated with Ka and Kp
--- paraneters for Ka --- --- paraneters for Kp ---
Soi | wal | Back- Soi | wal | Back-
------- Soil type ------- friction adhesion fill friction adhesion fill
No. Description angl e coeff. angl e angl e coef f. angl e
1 Bagshot Beds 33.00 0.670 0.00 33.00 0.670 0. 00
GROUND WATER CONDI TI ONS
Density of water = 10.00 kN n8
Active side Passi ve side
Initial water table el evation 113. 00 113.00
Aut omatic water pressure balancing at toe of wall : No
Wat er Active side Passi ve side
[ T e
profile Point El ev. Piezo \ater Poi nt El ev. Piezo \Water
no. no. el ev. press. no. el ev. press.
m m kN 2 m m kN n2
1 1 111.00 111. 00 0.0 1 109. 00 109. 00 0.0
2 1 113.00 113. 00 0.0 1 109. 00 109. 00 0.0
2 109. 00 113.00 40.0

WALL PROPERTI ES
104.50
0.80
2. 4000E+07 kN n2
8. 4800E-03 m4/ mrun
203520 kN. n2/ m run

El evati on of toe of wall

Maxi mum finite el ement |ength
Youngs nodul us of wall E
Monent of inertia of wall |
E. |

Yield Monment of wall Not defined
STRUTS and ANCHORS
Strut/ X-section Inclin Pre-
anchor Strut area Youngs Free -ation stress Tension
no. El ev. spacing of strut nmodul us | ength (degs) /strut allowed
m sg. m kN n2 m kN
1 118.50 1.00 0.060000 2.100E+08 20.00 0. 00 30. 00 No
2 116.00 1.00 0.060000 2.100E+08 20.00 0. 00 100.0 No
3 112.50 1.00 0.060000 2.100E+08 20.00 0. 00 200.0 No
4 109.85 1.00 0.400000 3.000E+07 20.00 0. 00 0 No
5 113.25 1.00 0.400000 3.000E+07 20.00 0. 00 0 No
6 116.85 1.00 0.400000 3.000E+07 20.00 0. 00 0 No
7 120.35 1.00 0.400000 3.000E+07 20.00 0. 00 0 No



SURCHARGE LOADS

Di st ance Length W dt h Sur char ge Equi v
Sur char ge from parallel perpend. ----- kKNm  ----- o]
no. El ev. wal | to wall to wall Near edge Far edge type
1 118. 20 1.00(A) 1000.00 1000.00 10. 00 = N A
2 118. 20 0.00(A) 1000. 00 1. 00 150. 00 = N A
3 109. 00 -0.00(P) 1000. 00 20. 00 22.00 = N A
4 109. 00 -0.00(P) 1000.00 20. 00 40. 00 = N A

Note: A = Active side, P = Passive side

CONSTRUCTI ON STAGES
Construction St age descri ption

StAgE NO. mm oo oo m e oo
1 Excavate to el evation 118.20 on ACTI VE side
2 Apply surcharge no.1 at elevation 118.20

No analysis at this stage
3 Apply surcharge no.2 at el evation 118.20
4 Change ElI of wall to 203600 kN. 2/ m run
Yi el d nonent not defined
Reset wal |l displacenents to zero at this stage
Excavate to el evation 118. 00 on PASSI VE si de
Install strut or anchor no.1 at el evation 118.50
Excavate to el evation 117.00 on PASSI VE si de
Apply water pressure profile no.1
No anal ysis at this stage
Excavate to el evation 115.50 on PASSI VE si de
Toe of bermat el evation 109. 00
Wdth of top of berm= 2.00
Wdth of toe of berm= 12.00
10 Excavate to el evation 112. 00 on PASSI VE si de
Toe of bermat el evation 109. 00
Wdth of top of berm= 7.50
Wdth of toe of berm= 12.00

O~NO Ol

©

11 Install strut or anchor no.3 at elevation 112.50
12 Excavate to el evation 109. 00 on PASSI VE side

13 Apply surcharge no. 3 at el evation 109.00

No anal ysis at this stage

14 Install strut or anchor no.4 at el evation 109. 85
15 Renove strut or anchor no.3 at elevation 112.50
16 Install strut or anchor no.5 at elevation 113.25
17 Install strut or anchor no.6 at elevation 116.85
18 Renove strut or anchor no.1 at elevation 118.50
19 Install strut or anchor no.7 at elevation 120.35
20 Change ElI of wall to 145425 KkN. nm2/ mrun

Yi el d nonent not defined
Allow wall to relax w th new nodul us val ue

21 Apply surcharge no.4 at el evation 109.00
No anal ysis at this stage
22 Apply water pressure profile no.2
FACTORS OF SAFETY and ANALYSI S OPTI ONS
Type of structure - Ret ai ni ng wal
Stability anal ysis:
Met hod of analysis - Strength Factor nethod
Factor on soil strength for calculating wall depth = 1.20
Factor on soil strength for calculating tie force = 1.00
Paranmeters for undrained strata:
M ni mum equi val ent fluid density = 5.00 kN n8
Maxi mum depth of water filled tension crack = 0.00 m

Bendi ng nmonent and di spl acenent cal cul ati on:
Met hod - Subgrade reaction nodel using Influence Coefficients
Open Tension Crack anal ysis? - No
Non-1inear Mdul us Paraneter (L) = 0 m

Boundary conditi ons:

Length of wall (normal to plane of analysis) = 1000.00 m
Wdth of excavation on active side of wall = 20.00 m
W dth of excavation on passive side of wall = 20.00 m



Di stance to rigid boundary on active side = 20.00 m
Di stance to rigid boundary on passive side = 20.00 m
QUTPUT OPTI ONS
Results to be stored on disk? - Yes
Results to be output on the printer? - No
Stage ------ Stage description ----------- ------- Qut put options -------
no. Di spl acenment Active, Gaph.

Bendi ng nom Passi ve output
Shear force pressures

1 Excav. to elev. 118.20 on ACTI VE side No No No
2 Apply surcharge no.1 at elev. 118.20 No No No
3 Apply surcharge no.2 at elev. 118.20 No No No
4 Change ElI of wall to 203600kN. n2/ m run No No No
5 Excav. to elev. 118.00 on PASSI VE side Yes Yes Yes
6 Install strut no.1 at elev. 118.50 No No No
7 Excav. to elev. 117.00 on PASSI VE side Yes Yes Yes
8 Apply water pressure profile no.1 No No No
9 Excav. to elev. 115.50 on PASSI VE side Yes Yes Yes
10 Excav. to elev. 112. 00 on PASSI VE side Yes Yes Yes
11 Install strut no.3 at elev. 112.50 No No No
12 Excav. to elev. 109.00 on PASSI VE side Yes Yes Yes
13 Apply surcharge no.3 at elev. 109.00 No No No
14 Install strut no.4 at elev. 109.85 Yes Yes Yes
15 Renove strut no.3 at elev. 112.50 Yes Yes Yes
16 Install strut no.5 at elev. 113.25 Yes Yes Yes
17 Install strut no.6 at elev. 116.85 Yes Yes Yes
18 Renpve strut no.1 at elev. 118.50 Yes Yes Yes
19 Install strut no.7 at elev. 120.35 Yes Yes Yes
20 Change ElI of wall to 145425kN. n2/ mrun Yes Yes Yes
21 Apply surcharge no.4 at elev. 109.00 No No No
22 Apply water pressure profile no.2 No No No
* Sunmmary out put Yes - Yes

Program WALLAP - Copyright (C) 2010 by DL Borin, distributed by GEOSOLVE
69 Rodenhurst Road, London SW, UK. Tel: +44 20 8674 7251
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TAYLOR WHALLEY SPYRA | Sheet No.
Program WALLAP Version 5.04 Revision A34.B48. R39 |
Li censed from GECSOLVE | Job No.
Run I D. LawnHse_gardn0Old | Made by : PIBW
29 New End | Date:25-07-2011
Section thru front garden of Lawn Hse | Checked :
Units: kKN, m
I NPUT DATA
SO L PROFI LE
Stratum Elevation of = ---------------- Soil types --------------o----
no. top of stratum Active side Passi ve side
1 118. 20 1 Bagshot Beds 1 Bagshot Beds
SO L PROPERTI ES
Bul k Young' s At rest Consol Active Passive
-- Soil type -- density Mdulus coeff. state. Ilimt limt Cohesi on
No. Description kN n8 Eh, KN n2 Ko NC/ OC Ka Kp kN n2
(Datum el ev.) (deh/dy ) (dKo/dy) ( Nu ) ( Kac ) ( Kpc ) ( dc/dy )
1 Bagshot B.. 20. 00 20000 0. 500 oC 0. 248 5.773 0.0d
( 119.80) ( 1330) (0.200) (1.158) ( 7.350)
Addi tional soil paranmeters associated with Ka and Kp
--- paraneters for Ka --- --- paraneters for Kp ---
Soi | wal | Back- Soi | wal | Back-
------- Soil type ------- friction adhesion fill friction adhesion fill
No. Description angl e coeff. angl e angl e coef f. angl e
1 Bagshot Beds 33.00 0.670 0.00 33.00 0.670 0. 00
GROUND WATER CONDI TI ONS
Density of water = 10.00 kN n8
Active side Passi ve side
Initial water table el evation 113. 00 113.00
Aut onmatic water pressure bal ancing at toe of wall No
Wat er Active side Passi ve side
[ T e
profile Point El ev. Piezo \ater Poi nt El ev. Piezo \Water
no. no. el ev. press no. el ev. press
m m kN 2 m m kN n2
1 1 111.00 111. 00 0.0 1 109. 00 109. 00 0.0
2 1 113.00 113. 00 0.0 1 109. 00 109. 00 0.0
2 109. 00 113.00 40.0
WALL PROPERTI ES
El evation of toe of wall = 104.50
Maxi mum finite el ement length = 0. 80
Youngs nodul us of wall E = 2.4000E+07 kN nR2
Monent of inertia of wall | = 8.4800E-03 md/ mrun
E.1 = 203520 kN.n2/ m run
Yi el d Morment of wall = Not defined
STRUTS and ANCHORS
Strut/ X-section Inclin Pre-
anchor Strut area Youngs Free -ation stress Tension
no. El ev. spacing of strut nmodul us | ength (degs) /strut allowed
m sg. m kN n2 m kN
1 116. 00 1.00 0.060000 2.100E+08 20.00 0.00 75. 00 No
2 114.50 1.00 0.060000 2.100E+08 20.00 0.00 100.0 No
3 112. 50 1.00 0.060000 2.100E+08 20.00 0.00 200.0 No
4  109.85 1.00 0.400000 3.000E+07 20.00 0.00 0 No
5 113. 25 1.00 0.400000 3.000E+07 20.00 0.00 0 No
6 116. 85 1.00 0.400000 3.000E+07 20.00 0.00 0 No
7 120. 35 1.00 0.400000 3.000E+07 20.00 0.00 0 No



SURCHARGE LOADS

Di st ance Length W dt h Sur char ge
Sur char ge from parallel perpend. ----- kKNm  -----
no. El ev. wal | to wall to wall Near edge Far edge
1 118. 20 0.00(A) 1000.00 1000. 00 10. 00 =
2 118. 20 0.00(A) 1000. 00 1. 00 150. 00 =
3 109. 00 -0.00(P) 1000. 00 20. 00 22.00 =
4 109. 00 -0.00(P) 1000.00 20. 00 40. 00 =

Note: A = Active side, P = Passive side

CONSTRUCTI ON STAGES

Construction
st age no.
1

2
3

16

17

St age descri ption

Apply surcharge no.1 at el evation 118.20

No analysis at this stage

Excavate to el evation 117.00 on PASSI VE side
Change El of wall to 203600 kN.nm2/ mrun

Yi el d nonent not defined

Reset wal | displacenents to zero at this stage
Apply water pressure profile no.1

Excavate to el evation 115.50 on PASSI VE si de

Toe of berm at el evation 109. 00

Wdth of top of berm= 2.00

Wdth of toe of berm= 12.00

Install strut or anchor no.1 at el evation 116.00
Excavate to el evation 112. 00 on PASSI VE si de

Toe of bermat el evation 109. 00

Wdth of top of berm= 7.50

Wdth of toe of berm= 12.00

Excavate to el evation 109. 00 on PASSI VE side
Apply surcharge no.3 at el evation 109. 00

No anal ysis at this stage

Install strut or anchor no.4 at el evation 109. 85
Install strut or anchor no.5 at elevation 113.25
Install strut or anchor no.6 at el evation 116.85
Renove strut or anchor no.1 at elevation 116.00
Install strut or anchor no.7 at elevation 120.35
Change ElI of wall to 145425 kN. nm2/ mrun

Yi el d nonent not defined

Allow wall to relax w th new nodul us val ue

Apply surcharge no.4 at elevation 109.00

No anal ysis at this stage

Apply water pressure profile no.2

FACTORS OF SAFETY and ANALYSI S OPTI ONS
Type of structure - Ret ai ni ng wal
Stability anal ysis:

Met hod of

Paraneters f

anal ysis - Strength Factor nethod
Factor on soil strength for calculating wall depth = 1.20
Factor on soil strength for calculating tie force = 1.00
or undrained strata:
M ni mum equi val ent fluid density = 5.00 kN nB
Maxi mum depth of water filled tension crack = 0.00 m

Bendi ng nmonent and di spl acenent cal cul ati on:

Met hod -

Subgr ade reaction nodel using Influence Coefficients

Open Tension Crack analysis? - No
Non-1inear Mdulus Paraneter (L) = 0 m

Boundary conditi ons:

Lengt h of

W dth of
W dth of

Di st ance
Di st ance

QUTPUT OPTI ONS

wal | (normal to plane of analysis) = 1000.00 m
excavation on active side of wall = 20.00 m
excavation on passive side of wall = 20.00 m
to rigid boundary on active side = 20.00 m
to rigid boundary on passive side = 20.00 m

Results to be stored on disk? - Yes

Equi v.
soi |
type
N A
N A
N A
N A



Results to be output on the printer? - No

Stage ------ Stage description ----------- ------- Qut put options -------
no. Di spl acenent Active, G aph.
Bendi ng nmom Passi ve out put

Shear force pressures

1 Apply surcharge no.1 at elev. 118.20 No No No
2 Excav. to elev. 117.00 on PASSI VE side Yes Yes Yes
3 Change ElI of wall to 203600kN. n2/ m run Yes Yes Yes
4 Apply water pressure profile no.1 Yes Yes Yes
5 Excav. to elev. 115.50 on PASSI VE side Yes Yes Yes
6 Install strut no.1 at elev. 116.00 Yes Yes Yes
7 Excav. to elev. 112. 00 on PASSI VE side Yes Yes Yes
8 Excav. to elev. 109.00 on PASSI VE side Yes Yes Yes
9 Apply surcharge no.3 at elev. 109.00 No No No
10 Install strut no.4 at elev. 109.85 Yes Yes Yes
11 Install strut no.5 at elev. 113.25 Yes Yes Yes
12 Install strut no.6 at elev. 116.85 Yes Yes Yes
13 Renpve strut no.1 at elev. 116.00 Yes Yes Yes
14 Install strut no.7 at elev. 120.35 Yes Yes Yes
15 Change ElI of wall to 145425kN. n2/ m run Yes Yes Yes
16 Apply surcharge no.4 at elev. 109.00 No No No
17 Apply water pressure profile no.2 No No No
* Summary out put Yes - Yes

Program WALLAP - Copyright (C) 2010 by DL Borin, distributed by GECSOLVE
69 Rodenhurst Road, London SWi, UK  Tel: +44 20 8674 7251



Wall deflection: m
-0.010 -0.005 0.000 0.005 0.010 0.015 0.020

N\ R
118
117
116
115
114
113
s
£ 112
§ 111
i
110
109
108
Section thru Tennis Court
107 * L 4 Stage 4 Excav toelev 118 00 on PASSIVE side
Stage 7 Excav. 1o elev, 115 50 on PASSIVE vide
IGET 1 Stage &  Excav. to elev. 112.00 on PASSIVE side
L =—8—Singe 10 Excav. (o elev. 10900 on PASSIVE side
105 ~#—Stage 13 Remove strut no.3 at elev, 11250
I ==S==5tage 16 Remove strut no 1 al elev, 118.50

~S&—Slage 20 Long-term conditions
104



TAYLOR WHALLEY SPYRA
Program WALLAP Version 5.04 Revision A34.B48. R39

Sheet No.

|
Li censed from GECSOLVE | Job No.
Run I D. TenisCt02 | Made by : PIBW
29 New End | Date:25-07-2011
Section thru Tennis Court | Checked :
Units: kKN, m
I NPUT DATA
SO L PROFI LE
Stratum Elevation of = ---------------- Soil types --------------o----
no. top of stratum Active side Passi ve side
1 119. 00 1 Bagshot Beds 1 Bagshot Beds
SO L PROPERTI ES
Bul k Young' s At rest Consol Active Passive
-- Soil type -- density Mdulus coeff. state. Ilimt limt Cohesi on
No. Description kN n8 Eh, KN n2 Ko NC/ OC Ka Kp kN n2
(Datum el ev.) (deh/dy ) (dKo/dy) ( Nu ) ( Kac ) ( Kpc ) ( dc/dy )
1 Bagshot B.. 20. 00 20000 0. 500 oC 0. 248 5.773 0.0d
( 119.80) ( 1330) (0.200) (1.158) ( 7.350)
Addi tional soil paranmeters associated with Ka and Kp
--- paraneters for Ka --- --- paraneters for Kp ---
Soi | wal | Back- Soi | wal | Back-
------- Soil type ------- friction adhesion fill friction adhesion fill
No. Description angl e coeff. angl e angl e coef f. angl e
1 Bagshot Beds 33.00 0.670 0.00 33.00 0.670 0. 00
GROUND WATER CONDI TI ONS
Density of water = 10.00 kN n8
Active side Passi ve side
Initial water table el evation 113. 00 113.00
Aut omatic water pressure balancing at toe of wall : No
Wat er Active side Passi ve side
[ T e
profile Point El ev. Piezo \ater Poi nt El ev. Piezo \Water
no. no. el ev. press. no. el ev. press.
m m kN 2 m m kN n2
1 1 111.00 111. 00 0.0 1 109. 00 109. 00 0.0
2 1 113.00 113. 00 0.0 1 109. 00 109. 00 0.0
2 109. 00 113.00 40.0

WALL PROPERTI ES
104.50
0.80
2. 4000E+07 kN n2
8. 4800E-03 m4/ mrun
203520 kN. n2/ m run

El evati on of toe of wall

Maxi mum finite el ement |ength
Youngs nodul us of wall E
Monent of inertia of wall |
E. |

Yield Monment of wall Not defined
STRUTS and ANCHORS
Strut/ X-section Inclin Pre-
anchor Strut area Youngs Free -ation stress Tension
no. El ev. spacing of strut nmodul us | ength (degs) /strut allowed
m sg. m kN n2 m kN
1 118.50 1.00 0.060000 2.100E+08 20.00 0. 00 30. 00 No
2 116.00 1.00 0.060000 2.100E+08 20.00 0. 00 100.0 No
3 112.50 1.00 0.060000 2.100E+08 20.00 0. 00 200.0 No
4 109.85 1.00 0.400000 3.000E+07 20.00 0. 00 0 No
5 113.25 1.00 0.400000 3.000E+07 20.00 0. 00 0 No
6 116.85 1.00 0.400000 3.000E+07 20.00 0. 00 0 No
7 120.35 1.00 0.400000 3.000E+07 20.00 0. 00 0 No



SURCHARGE LOADS

Di st ance Length W dt h Sur char ge Equi v.
Sur char ge from parallel perpend. ----- kKNm  ----- soi |
no. El ev. wal | to wall to wall Near edge Far edge type
1 119. 00 1.50(A) 1000.00 1000. 00 40. 00 = N A
2 119. 00 0.00(A) 1000.00 1.50 15. 00 = N A
3 109. 00 -0.00(P) 1000. 00 20. 00 22.00 = N A
4 109. 00 -0.00(P) 1000.00 20. 00 40. 00 = N A
Note: A = Active side, P = Passive side
CONSTRUCTI ON STAGES
Construction St age descri ption
StaQge NO. - s s s m e oo
1 Apply surcharge no.1 at el evation 119.00
No analysis at this stage
2 Apply surcharge no.2 at el evation 119.00
3 Change El of wall to 203600 kN.nm2/ mrun
Yi el d nonent not defined
Reset wal |l displacenents to zero at this stage
4 Excavate to el evation 118. 00 on PASSI VE si de
5 Install strut or anchor no.1 at el evation 118.50
6 Apply water pressure profile no.1
No analysis at this stage
7 Excavate to el evation 115.50 on PASSI VE si de
Toe of berm at el evation 109. 00
Wdth of top of berm= 2.00
Wdth of toe of berm= 12.00
8 Excavate to el evation 112. 00 on PASSI VE side
Toe of bermat elevation 109. 00
Wdth of top of berm= 7.50
Wdth of toe of berm= 12.00
9 Install strut or anchor no.3 at elevation 112.50
10 Excavate to el evation 109. 00 on PASSI VE side
11 Apply surcharge no.3 at el evation 109. 00
No analysis at this stage
12 Install strut or anchor no.4 at el evation 109. 85
13 Renove strut or anchor no.3 at elevation 112.50
14 Install strut or anchor no.5 at elevation 113.25
15 Install strut or anchor no.6 at elevation 116.85
16 Renove strut or anchor no.1 at elevation 118.50
17 Install strut or anchor no.7 at el evation 120.35
18 Change El of wall to 145425 kN.nm2/ mrun
Yi el d nonent not defined
Allow wall to relax w th new nodul us val ue
19 Apply surcharge no.4 at el evation 109. 00
No analysis at this stage
20 Apply water pressure profile no.2

FACTORS OF SAFETY and ANALYSI S OPTI ONS
Type of structure - Ret ai ni ng wal |
Stability anal ysis:

Met hod of analysis - Strength Factor nethod
Factor on soil strength for calculating wall depth = 1.20
Factor on soil strength for calculating tie force = 1.00
Paraneters for undrained strata:
M ni mum equi val ent fluid density = 5.00 kN n8B
Maxi mum depth of water filled tension crack = 0.00 m
Bendi ng noment and di spl acenent cal cul ati on:
Met hod - Subgrade reaction nodel using Influence Coefficients
Open Tension Crack anal ysis? - No
Non-1inear Mdul us Paraneter (L) = 0 m
Boundary conditions:
Length of wall (normal to plane of analysis) = 1000.00 m
Wdth of excavation on active side of wall = 20.00 m
Wdth of excavation on passive side of wall = 20.00 m
Di stance to rigid boundary on active side = 20.00 m
Di stance to rigid boundary on passive side = 20.00 m



QUTPUT OPTI ONS

Results to be stored on disk? - Yes
Results to be output on the printer? - No

Stage ------ Stage description ----------- ------- Qut put options -------
no. Di spl acenment Active, Gaph.

Bendi ng nom Passi ve output
Shear force pressures

1 Apply surcharge no.1 at elev. 119.00 No No No
2 Apply surcharge no.2 at elev. 119.00 No No No
3 Change ElI of wall to 203600kN. n2/ m run No No No
4 Excav. to elev. 118.00 on PASSI VE side Yes Yes Yes
5 Install strut no.1 at elev. 118.50 No No No
6 Apply water pressure profile no.1 No No No
7 Excav. to elev. 115.50 on PASSI VE side Yes Yes Yes
8 Excav. to elev. 112. 00 on PASSI VE side Yes Yes Yes
9 Install strut no.3 at elev. 112.50 Yes Yes Yes
10 Excav. to elev. 109.00 on PASSI VE side Yes Yes Yes
11 Apply surcharge no.3 at elev. 109.00 No No No
12 Install strut no.4 at elev. 109.85 Yes Yes Yes
13 Renobve strut no.3 at elev. 112.50 Yes Yes Yes
14 Install strut no.5 at elev. 113.25 Yes Yes Yes
15 Install strut no.6 at elev. 116.85 Yes Yes Yes
16 Renove strut no.1 at elev. 118.50 Yes Yes Yes
17 Install strut no.7 at elev. 120.35 Yes Yes Yes
18 Change ElI of wall to 145425kN. n2/ m run Yes Yes Yes
19 Apply surcharge no.4 at elev. 109.00 No No No
20 Apply water pressure profile no.2 No No No
* Summary out put Yes - Yes

Program WALLAP - Copyright (C) 2010 by DL Borin, distributed by GEGSOLVE
69 Rodenhurst Road, London SWi, UK. Tel: +44 20 8674 7251



0. EXISTING GROUND LEVELS
INSTALL MONITORING SYSTEM
UNDERTAKE PUMPING TESTS

INSTALL GROUNDWATER CONT
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1. “HIGH LEVEL” PILING (PPL +118.5 m OD)

INSTALL PILES TO REAR OF SITE & MONITOR GROUND
MOVEMENTS; CONTINUE PILING PAST LAWN HOUSE
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2. “MID LEVEL” PILING (PPL +117.0 m OD)

REDUCED GL IN FRONT “HIGH” CAPPING BEAM (+118 m)
AGAIN, NOTE FILL FOR RIG ACCESS
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3. “LOW LEVEL” PILING (PPL +113.5 m OD)
“HIGH” (TP01, TP02 & TP03) & “MID” (TP04)
LEVEL PROPS INSTALLED

o~




4. REDUCE CENTRE TO FINAL LEVEL (+109 mOD)
BERMS TO PERIMETER WALL,;
+115.5 m EAST & WEST, +112.0 m NORTH SF_;?OUTH

v

INTERNAL DEWATERING STARTS BEFORE: g




5. CAST BASE SLAB IN CENTRE OF SITE
INSTALL RAKERS (TP05 to TP08) TO NTH & STH WALLS
INSTALL RAKERS (TP09 & TP10) TO EST & WST WALLS
EXCVATE IN FRONT OF NTH & STH-WALLS {+1€
LOWER BERMS TO EST & WST WALt




6. EXTEND BASE SLAB TO NORTH & SOUTH WALLS
INSTALL RAKERS & CORNER STRUTS (TP11 to TP14)
EXCVATE IN FRONT OF EST & WST WALL%MOQ m)

b




7. CAST REMAINDER OF BASE SLAB

REMOVE LOW LEVEL RAKERS (TP05 to TP08)




8. REMOVE LOW LEVEL RAKERS (TP11 to Tp14)

CONSTRUCT GROUND FLOOR LEVEL (+113.5 m)
NOTE HOLE IN SLAB FOR “MID LEVEL” PROPS
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9. REMOVE “MID LEVEL” PROPS & RAKERS (TP04, TP09 & TP10)
CLOSE HOLE IN GF SLAB

CONSTRUCT FIRST FLOOR LEVEL (+117.0'&@)
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10. REMOVE “HIGH LEVEL” PROPS & RAKERS (TP01 to TP03)

CONSTRUCT 2ND FLOOR LEVEL (+120.5 ",lL-
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