G dWN|OA — (g UOISINDY) JUBWISSISSY 1doedw| Juswaseg
HHO XTOM NOANO1 ‘13341S 3dHOHLIVI TS

create

CONSULTING
ENGINEERS LTD

www.createconsultingengineers.co.uk



APPENDIX N



. NUMRBER J 5] cALTHORPE TIREET R :-\ombi‘/ | | | — ([ E—
R P - |
4‘57 [t LN I
- ' |

: _"['—'""“"' i "& e '""‘:_‘ "y — — % _
TPHPYSEYIRROYY[7Y vobvabddbdiodiydpvd e ooy ‘dli'li'ﬂh"ﬁﬂ'ﬂ"ﬂl | D . “
e e ' k-
y——1 " | |R.c suae T |
Lz |l | GRoump FLook|
L L1 L. e = |I—== i '
| HH :
] : oIET, : TSI, - -|
tg .;' ) | | ! | l Aceess T | SuwetErea~eany SpRcE] [T — 1|
T | | VIR Door | [iN HITEL 8ASEMENT
& -y ] R.c. wAL
18-20~ 0ob i
v "bf —— ——— A [—*:L s ]
1 <. RPOROX- LSS SO‘DMHTHICK == > I — - -
\$-4-4m op \ / "FITT&;N:T So008¢/c PROPOSED LOWER  GRound LEvEL | R.c- TRansSFER b B - HoLmay N
' \ ’f 15-63~~ ab (ExTe AT (5-19m U‘-") lsuﬂ& | | SUBTERRANEARN BRASEMENT
|. f ' l-\ {:"?I 9 1 ! I'|II —:JHOJDIHSEECE Ba;:iﬁsﬁ.ll\\ FFL VRR‘E—; HPPQO‘
| { THE- HITEL AmD ) OB MEART [7
| BASERENT of ..& <—R.. Liner LamuL G NP S| BELowd GRowm DRAIMIAGE 118&:‘(:&'255 T‘(aHD
' - \ - \
s A A PROPASED BASEMFENT LEVEL Gaseme T %R\ 13462 OO, HANG FRom ORLL R
1L-83 m OO l—Sma _I_‘ 7/1,‘ -
MARDE GRoOwmD | v 1_ i
W 1085 | TEEP | FLAR LOALL OF NP 5] AnND !
1O 7Em : Exsnine ST L ANTI - M Enve MAT ToP oF FOLNDATIOMS EXPOAED (FoumdaTions Lowen |
' .:_,S;— Fown ATIONS o o _—\Z--.._I_:.A o . o o . gt - -
= —= = o OF:IU\MG_E-R.S o ’ TH™N LIEST ELEUﬂTmM)
= Fik sampD 48 arp 5\
8'?’?:"\ i c.:..-qy Y .:
A — - TP Y - - - - - - — - _ - - — -
:‘: et ~——— R.c. SEcAaT PILED BASErEnST
B SANDY C LAY — BRSEMENST SLABR LoAD BEaALugyo LI e
6.9-7M ‘—;' ArD ravel AND TEN Sigr R.c. PWLES . |
"_7'_:::":_____________,-_ ______________ T et
N i
: - |
FROEGT DA GRAWNG STATUS
:-'; i@:ﬁf’“ . - St CALTHOR PE STREET Hﬁté PLANNIN G-
- - s DRAWN
= 220 6D BIA
“ e [DRAWNG TITLE B CHECKED
5 : PRoFPOSED SELTION MSL'M
- = JOB No
= RAYAL MRIL TummEL WO Locan GROLOGITS ) 3ge, creqaie
g FOREGRIWND Lho T 7 [orawaG va RV | ENGINEERS
‘__‘ SReET ) MR. StHon FIRTY -3k ooll - |i
5 www.createconsultingengineers.co.uk
"
ot
f: cLpay
- Y




Roviee  pMALC

-
S
<

MounT plLeAsAandT >

“£& CALTRH IR D SR ET ) e E
SORTING - 5 | >
OFFiLE ) ;E: | ;

o 4 MW
Ov O_'r'" fo) W
Y =9
o EB 3 "g_
T o O. 3 =
QI APPROX 100 ® 4
> «ég
o
1\ = s
- I
ITc<
MADBE - o] U
MADE Grownd _ )
GrownD
MRoE
CrRotne Ty
-.u. h-.:-.‘:"— T e - - —
T~ q T " s
!i . ~— O 2= T e e e el e — CEi = g [ ":_F? _...:-
s ' Sanby =7 = [ =lsamoy cny . . —f [ i
£ o ey | e S X =
< -— - - - — = T i|Gaavel -~ 7 =
T - T — _‘:_ — r "0 - - ="
wt | - _— e — —— - +|— —
| GrAvE —l - - - _ 7= Clry|-
."J s -~ o] =1
L !{" ~ i '...'_'
;J - SanD ‘9, P - il ermDow) oyt
o ﬁ Ay’ R - —|cLAy ol
e Gravel |, -~ &= =
s Y 5 = B
B ~ - PPPROX. 2 P =
- —~ - L ocATio L2 ~ =
- - e -~ -l cLnm
. OF RoyrL * | - 3 4 ™
=i ey MAIL Tunn el | < =t (Laemee
= A 5 P I;—[ | GRouP
A i
= [PRoECT
CLAY — 91 CALTHORPE STREET
= b1 BxX.A-
-’/L [oRAWNG TILE
LochL 20Re HolLE

e ACTLRAL PosaTiorms LANDES CRUTHORPE.
STREET WVArRIES

SuanmAaRY, Locs-

GEULOGY [GROUND canOiTTiN
oy

s P12-385

M- Doy FudiH

osk-o0] -

creqie
CONSULTING
ENGINEERS
LTD

www.createconsultingengineers.co.uk

CARTT STREET



No.5

No. 4

.

No. 45

No. 47

ALeEn R.c.
LOALL
ARIAcENT
VA ULT N

GARDEN oF
N’49

Calthorpe
Street

DATE

AMENDWENT DETALS

JAPPROVEDY

Telephone: 0845 450 7908

Fax: 0845 409 4520

psy DATE - JDRAWING STATUS

S| CALCTHORPE 04 [I¢ |PLAaNNING.

STREET B\A l:lo; e e

iyt hT'AL CHECKED | APPROVEL|

GRowND Flook. PLAN R |V
JOB No

U Pu-28=  [creq

CONSULTING

[ORAWNG Ho TEWSoN

TR. S TR S-skolo | — E‘I:'IS'NEERS

www.createconsultingengineers.co.uk



* — 450w DA R.c. PWEN SECANT BASEHAENT

|ogo v _ AL EE_SET (NTERZNALL
i PERIETERL RETAINING (2 )Ll 4
! LA RAILD - FooTe T
| r
|00 M%“‘
£ Silllﬁ.l!
JT’ Lint 18.23
s
M} OFF-SET DiH '
TR .
FoTlam L Dien smiez
T Be. rura
Poszi@le Fol
Fia oL cHogen
PiILE DvA | &kND
VWLE \"\At_muﬁﬂ-y
T'V\Pcmc\aul F?‘f\_ES
'1?5 AP POTT TEMPIL
| L mae TR eAL
- ,-' . LSS st KT INTERZEACE
| it I i AETWEE o INTERZN R
e e i G+ A YTEZNAL
PAnEL BETWEEN U‘ R .1 ND E
“ S N— == P
AWTE e AN '?‘.l{ »’E‘.{,ﬁéﬁ S | ‘}ﬂ&gﬁ

EXTERLN R.C.
CeeanT PALED WALLS
T INTERERGE  CETWEEN

=
™ = b £ T T S = 2T e 2
B A e eng o e GRE DR AL S SAWFLY B 28T .
B L SRt e e Pl e Ny e e S = ;,-3:; )

+aL ann ol B t | Liwe oF EXTERNAL — - — —
‘b LAC
AN E asemen SgcpmiT PIVED b Telephone: 0845 450 7908 Fax: 0845 409 4520
(yPieaL) e

[P DA WING STATUS

D\ CALTHORPE. DA (16 [T AN

SREET B\
[oRANeG TME NTS
BASEHENIT SECANT -
DWED RET vafuL— P12 -38<
B DRAWNG No FEViSoN
e, & S 3-S5k ot}

www.createconsultingengineers.co.uk




e1stng chemney SFTSINg parapet hanght
retened |retasned

new marserd roal
i

New dorsety

[Assgmed) W1 over n
B30mm max at mddie of
roof {not vauble from
streel)

herght ot top Toor in previsus
applcation rel 201 MS445P

patapet it previous application
Ahown red, rel 201545

Roaf Access Hatch

outhnhe of pravicus spplicston
shown red. rel 201384459

Slatn tlg roc! s tha Nont of
fucade ol the mansard onty

hgntwel
QUTHE Sppranmate

» | A -HEAVE
-[i HRT

Lightwell

(ra=

Flat 5 Living
Kitchen
T 7
had ||

el LY

“Flat Sopmwer
Lightwell

WATER-TIcHT

heght of peeagel i previous +¢dm
el 201354457

reduced height of top foor |

== gErshng dacoratve kedge
tetuned

— exmtng dnckworl

= naw white panted tmbet
Samad doubletiiphe gleted
sash wndaws style 10 match
enshng

-'_-.-—_-;:' e

t existng wivte panted | — -

R.c. TerANIFPE( hotel

sSLaz

A4S0 D RE SEop~ST
PIALED RASEMENT pasi

K—C- SASEHE'\:‘T

SLAR

basement

LotaEr CrfLULA_:haD Leasti. S00 —wm THI

[PRGIECT DATE DAAWNG STATUS
51 CALTHoRPE o4 {16 | Anm e
STREET B\R Y R [we
[ORAWNG TITLE 11100 [cecaD
PROPOSED N CE \VE
ECTl - " i
= ST Pl12-388
CLENT DRAWNG Mo REWSION
MR Sweny FIGH S-Skol

cred
CONSULTING
ENGINEERS

LTD

www.createconsultingengineers.co.uk




Top and bach of anssid
n Iinc claddng

hesght of paraget s previous agplication
—o ol 20128448P
"OB- Proposed
29.77 FFL

Frond of mansard clad o sate

a0

new Backbonal arard roof
with dofmats

™ s E Flat 16 g . - o | amstng parapet haght retamea
(3]
H i Third Floor- Proposed
£ 26 56 FFL
g Flat $1
s {mezzanine}
| . 5001 Tk R.c. TRAMSFER SLAL (FLaT sme.)
i . NEEDLED WTo EXiSTING PERETER, Memaning Second
i .'l' enntn; h : Fm.w
s ! ] e RALLS AR SUpPPOrRTED 5}’ 24.06 FFL
= BASEMENT PERmeTER SEcANT PILED aalL.
| & g Flat 11
, — First Floor- Proposad
o ' v . o ar @ 21.86 FFL
s INTERNAL K - ORECOUAT Z-C ‘
— 5 TERNA [ex First Floor- Proposad
T ~ R.c. wamuLLs Soade SLAB womr 214877,
_\NDICATIVE 0pPENING , R = WOATEAPROOF N &
HEMBARAKME
N SLal (BeEYono
g | For PAceces s.YTo ) | : L - :
| | " | b
= Ex f}a?wﬂ"é— GrouwrDd . __. mnom
By TSR & 1 5 ; 18.96 FFL
— o : = — - { Al of buikiing)
- L
tL;ND:a SLAE -T,p Lightwell Refuse and ' »
Ol (HNSTRWCTIoN recycling store i
8 % [l Fiat 4 (store) , T “CANTILEVER R.C.
= FiiTa accessd via cre i RETAI G LIALL
_ Fmmbendd o] . - . plan b= —
: CAPPING WRTER ~TIGHT R & BASEMENTT Hghtwell . | ADTACENT CALTHORPE
Ll PILED. SLAB 300~ 500 Tkl A i ) = STRe&T
| | FNISHES To ARCHITECTS DETAILS e v R e ————| -
T 3 5 = . T Ty Mirror e ———t - ;
| f% WRTER -V EHT p— ‘ :
- : .t LINER
l;;;_i\f& It 2 i\sﬂul—fc- e i JVARACE LORTER ATTENLATION Tank
' e Flatd -
L St “ * o [PROJECT
— : = e — ——— S\ CALTHORPE
e — STREET B.L.A
EasEne B =t — 450 DIA [Fropossen o
QLR el - I . SECANT [H.C- <E ~ BB 308 No
ConnNeELTED L Oyec FPEAAIELT ArdTi-HEAVE N CATIVE PLUNGE R | PILED BASEMENT =clio P12 -2.S
Tensiony § | e MET To WS columMms ant | e s CONSULTING
To SEcANT 3, LOHERE. A EMﬁpg_,m.)/ | o oLt S A =l P] = NN T CoNT ORAMNG No REVSN | ENGINEERS
R.c. PILED REQUIRED 45Dmn i Re Tl OF sLAs L POST SLRR consiRuTIo~) M. Sirerd FIRTH [3-Skk o\ LTD
LA BoRED PILES CoLiamns AnG WIALLS T Swit- : :
NEW BASEMENT codFiguraATIoN www.createconsultingengineers.co.uk




I~0veaTive
TE-\-’\(DaR'F\R‘/ Aoz el

= MPP o2 TED oﬁl
TEMPoRARY Ot

Tep and back of mansard
in Zing cladding

height

ol parapel 3 previous. application

— e 201050

E@ o =
e PILESM :
- | ,

+

Front ot marserd clad o slate

“08- Proposed
29.77 FFL

recuced couryard levet | [ |

a2,

naw tradiional rarsard rool
R with dormers
: Flat 16 2 Y . embng paiapetheight retaned
[
g Third Floor- Progosad
=~ ; 26 56 FFL
. | |———— PUTER TNV
- e B Flat 11 _ TEMPerARy RccESS
" (mezzanine) DUuRird G ComETRWCTIO ~a
Mazzanine Second
. Ficor. Propased
i = o e 2406 FFL
i FoREcOLnrT R.c SLai
i 3 i R Lo W e TER PROOFANG
First Fioor- Proposed
| i 21.88 FFL
| !1"_._I .
L 1 (Ml | ~Y. First Floor- Proposed
l T IRV KPR 2146 FFL
' ' LOWER GROLND T LY
S500vv~ ™l Roc.
s TearasTen DLAR Ly gl 53
e | z Ground Floor-
MA‘ER—T\(;Hl R.c. EM&MEM\ v & Proposed
S\_P\E (200 —500"\-’ck { AN of bulding
{ v Refuseand |
FINTERNAL  (obamn recycling store - R RETAINIING WP
| To ST BALEM CHP ARDITRecErnsT CALTHoRPE ST
Flat 4 | lightwell plant &
o~ AT | lig _
HN\&\’«ES 'Tb ._ IF CoclPrin o | | Lcw;fb
PRGHTE.CT'S —DETPILE 1 - ! g _| S 1 &Ro
| - —frr _ ._ = s = |
15 I L = sl wnrer mew | [ 3 A50Dw™ SEcaANT PLED Roc, BALEHMEAT Loau
i ] 2 e, Luvasr
kA [ conu_ f
[PRoOECT DA DRAWNG STATUS
I LSty 5) CALTHOR PE 04l 14 _[PLANNING-
= ST ' Aozl
- A50mm D [PravenG TmE Izloo m@
Pro SED MS.
{ i .J,-E—SEcr-\n.rr Fes= i
} J ’1,' PULED sEctniemd C - C =\2-38¢ CI;I?GJ%}E
RO — CONSUL
‘ { | Lo CRNT DRAWNG Mo " JREVISION
1 i INEERS
g ATl - EAVE- éj - ta! MRSt FIETH  |S-Skoi4 ENGINEER
AT BELOGS ParrameNnT AuD . :
<Al TEvAParARy 450 @ www.createconsultingengineers.co.uk

BorED piLed




TOB- Propoaad
29.77 FFL

Third Floor- Proposad
26.56 FFL

Mazzanine Second
Floor- Proposed
24.06 FFL

«23.86 FFL

Ground Floor- Proposed
10.96 FFL

A of building) ———— -

Basement Floor
Propossd
12.83 FFL
{ Al of builing)

-

Frond of Mansard in Stale

——

i

SURTERR AT EAR]
RENFoZcED Lo erkETE

Bk EmclosSwG SPAcE
RETLwEE~] MNPS1 AnD
HoLioAy Inm RsTEL

NS| BELota GROLD
Drawer e Humg FRom AL
I~ CAST IRarm PP E

FFL15.53

Zane Rool al back anc . 2 RoOC! Al DACH
s of mansard af budding
’ |
._!
I :a
| : i
. N
'-—'H" = e Levell 23.14
}_.J_. Eu__,____ ___'{| Top af Wall
| i i o
| Level-22.25 | | |
| | Topofwah |

Bichidorhh  FosTimG

l—sl LALTHorPE ST FounDATIorM =~ Top of

creale
CONSULTING

ENGINEERS
LTD

7 BASEMENT
1] PROECT ToAE
gcau’ﬂ-&oﬁ?& |
’ | STREET B\A
PSTEL SUSTERRAREA N
[hen R3-129 X
SEcTIon E-E ExtSTING
[y, [CLENT
- MRS FIETH 5-SkO\S
N
l - -
' ! T T A AR N www.createconsultingengineers.co.uk




Lt

Front of Marsad o Slale

e 2vg Rool &l Sicw a0 ———— 2re floct &t bam
/" s3a of Tarsary o pudcrg
TOB- Proposad £
29.7T FFL
’,
Thint Floor- Proposad ; - S
268.58 FFL P R P o . — .
SSE T Ol = :
— BEE
' | n -
| [
Mazzanina Second
Floor- Fropossd
24.06 FFL _ B . .
-23.86 FFL - - . i -~ Level; 23.14
] . i 1 : Top of Wall
| Level-2225 !
4 | Topofwai
First Floor- Proposed e s
2188 FFL “ o === e =
g i bl iy, el i .:L
!
Ground Flaor- Proposed
18.98 FFL PR
| AN of buikding) -~ —— z S
OwTlane of HUUDR‘/ B | ]
THE
o Loowmm LOWER Grouw~dy Floolt SUBTE LRANEAN SPACE |IIN
NE S FRoperTy = TeanSFER SLAR LaiTH ~NIBS ForREGROUAD
F;:IM ExTER~NAL FronT " W wJio BEXTEMLRAL LaALL_
1583FFL L aye L FFL. 15'5_3_.
(AN of bulding)
0B & BE : = ST ————y
RerdFoReceD
T ComERETE Rl o 7 ey L i !
Prop::f IMEw-L PAnEL N e E.[- '! = 3
WEBT i eerace e wiss S B S
LT EXISTING : 4 45 ._-';;I' ﬂ’,: ¢l[' =+ =18
EXTERNAL wise | FEB R A
MAL\—' '-:. | ] Iy ! .l | i )
RC- SecANT [FROEET BT oG STATS
PILED S\ CALTHer PE £ |PLaniNG
BQSEHEJGF DRAWNG TITLE ol NTS |u}?1nsc:nw
TEM ProrosED SEcT | lee
! Pe@med E-E_ AT \WIERFACE [@®
8 RETAinaC peancs sence. [ PE26° I EIRING
DERP I~ 2D O EXTERNIAL LA “': o ?g‘;’g\ ¢ || EnonegRs
L\:\J - :i; AT S TEREA CE L (TH NITERRIAL L L L MR - Lo
RoriT LD : :
A R S A W R R R B L AND  ENTERWIAL www.createconsultingengineers.co.uk




APPENDIX O



Create Consulting Engineers Limited,
109-112 Temple Chambers, 3-7 Temple Avenue, London EC4Y OHP

Tel: 0207 822 2300
create . . .
CONSULTING Email: www.createconsultingengineers.co.uk
ENGINEERS LTD

Photo 1: View of subterranean space between Holiday
Inn and 51 Calthorpe Street at basement level

Photo 2: View of rear of the subterranean space
between Holiday Inn and 51 Calthorpe Street.

Photo taken with back to rear of Calthorpe Street. Brick wall
(left of photo) is the external basement face of 51 Calthorpe
Street). Note the suspended sewer on left is assumed to serve
the front lightwell(s) of 51. Concrete wall (right) is the external
basement wall of the Holiday Inn. The suspended sewer on the
right drains emergency escape passageway between the 2
properties at ground level.

e
[

|

L]

View beneath the rear lightwell between 51 Calthorpe Street
and the Holiday Inn
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Photo 3: Wall of 51 Calthorpe basement

e
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View looking towards Calthorpe Street from within
subterranean space
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RETAINING WALL ANALYSIS (BS 8002:1994)
TEDDS calculation version 1.2.01.06
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Wall details

Retaining wall type

Height of retaining wall stem
Thickness of wall stem
Length of toe

Length of heel

Overall length of base
Thickness of base

Depth of downstand
Position of downstand
Thickness of downstand
Height of retaining wall
Depth of cover in front of wall

Depth of unplanned excavation

y

y

Height of ground water behind wall
Height of saturated fill above base

Density of wall construction
Density of base construction
Angle of rear face of wall

Angle of soil surface behind wall
Effective height at virtual back of wall

Retained material details
Mobilisation factor

Moist density of retained material

5600

Cantilever propped at top
hstem = 5700 mm

twan = 600 mm
loe = 5000 mm
Iheet = 0 mm

Ibase = loe + lheel + twan = 5600 mm

tbase = 600 mm
des = 1000 mm
las = 5000 mm
tas = 600 mm

hwan = hstem + tbase + dds = 7300 mm

deover = 500 mm

dexc = 200 mm
hwater =0 mm

hsat = max(hwater - fbase - das, 0 mm) = 0 mm

Ywan = 23.6 kKN/m?
Ybase = 23.6 kN/m3

o =90.0 deg
B =10.0 deg

hett = hwai + Iheet x tan(B) = 7300 mm

M=1.5

¥m = 18.0 kN/m?
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Saturated density of retained material vs = 21.0 kN/m?
Design shear strength ¢' = 24.2 deg
Angle of wall friction 8 =18.6 deg
Base material details
Peat (very variable)
Moist density ymb = 18.0 kN/m?
Design shear strength ¢o'b = 24.2 deg
Design base friction 8 = 18.6 deg
Allowable bearing pressure Pbearing = 150 kN/m?

Using Coulomb theory
Active pressure coefficient for retained material

Ka = sin(a + ¢')2 / (sin(c)? x sin(a- 8) x [1 + (sin(¢" + 8) x sin(¢' - B) / (sin(ct - 8) x sin(ec + )P = 0.434

Passive pressure coefficient for base material

Ko = sin(90 - ¢'s)2 / (sin(90 - 8b) x [1 - V(sin(¢'s + 8v) x sin(¢'s) / (SiN(90 + 8v)))]?) = 4.187

At-rest pressure

At-rest pressure for retained material Ko =1 - sin(¢’) = 0.590
Loading details

Surcharge load on plan Surcharge = 10.0 kN/m?
Applied vertical dead load on wall Waead = 0.0 kKN/m
Applied vertical live load on wall Wive = 0.0 KN/m
Position of applied vertical load on wall lioad = 0 mm

Applied horizontal dead load on wall Fdead = 0.0 KN/m
Applied horizontal live load on wall Five = 0.0 KN/m

Height of applied horizontal load on wall hioad = 0 mm

Prop—= R

I

[4]
-

4

4.1 54.0

Loads shown in kN/m, pressures shown in kN/m?
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Vertical forces on wall
Wall stem Wuall = hstem % twa X ywan = 80.7 kN/m
Wall base Whase = Ibase X thase X ybase = 79.3 kN/m
Wall downstand Wds = Ods x tds X Ybase = 14.2 KN/m
Soil in front of wall Wp = lioe % deover X ymb = 45 KN/m
Total vertical load Wiotal = Wiwall + Whase + Was + Wp = 219.2 kN/m
Horizontal forces on wall
Surcharge Fsur = Ka x cos(90 - o + §) x Surcharge x hex = 30 kN/m
Moist backfill above water table m_a = 0.5 x Ka x cos(90 - ot + 8) x ym % (hett - hwater)? = 197.2 kN/m
Total horizontal load Ftotal = Fsur + Fm_a = 227.2 kN/m
Calculate propping force
Passive resistance of soil in front of wall Fp = 0.5 x Kp x c0S(8b) % (dcover + tbase + dds - dexc)? X ym» = 128.9 KN/m
Propping force Forop = max(Frotal - Fp - (Whotal - Wp) x tan(ds), 0 kN/m)

Fpmp = 39.7 kN/m

Overturning moments

Surcharge Msur = Fsur % (Dert - 2 x dgs) / 2 = 79.5 KNm/m
Moist backfill above water table Mm_a = Fm_a % (het + 2 x hwater - 3 x dgs) / 3 = 282.6 KNm/m
Soil in front of wall Mp_o = Fp x [2 X dds - toase = Aeover + dexc] / 3 = 47.3 KNm/m
Total overturning moment - Mot = Msur + Mm_a + Mp_o = 409.4 kNm/m
Restoring moments
Wall stem Mvan = Wwall X (loe + twan / 2) = 427.8 KNm/m
Wall base Mbase = Whase X lbase / 2 = 222 KNm/m
Wall downstand Mus = Was x (lds + tas / 2) = 75 KNm/m
Soil in front of wall Mp_r = Wp X loe / 2 = 112.5 kKNm/m
Total restoring moment Mrest = Mwan + Mbase + Mas + Mp_r = 837.4 kNm/m
Check bearing pressure
Propping force Mgrop = Fprop x (hwa - das) = 249.8 kNm/m
Total moment for bearing Miotal = Mrest - Mot + Mprop = 677.7 KNm/m
Total vertical reaction ' R = Wit = 219.2 kN/m
Distance to reaction Xbar = Miotat / R = 3092 mm
Eccentricity of reaction e = abs((lbase / 2) - Xvar) = 292 mm
Reaction acts within middle third of base
Bearing pressure at toe proe = (R / Ibase) - (6 x R x & / lbase?) = 26.9 kKN/m?
Bearing pressure at heel Pheet = (R / Ibase) + (6 x R x € / Ipase?) = 51.4 kN/m?

PASS - Maximum bearing pressure is less than allowable bearing pressure
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RETAINING WALL DESIGN (BS 8002:1994)

Ultimate limit state load factors
Dead load factor

Live load factor

Earth and water pressure factor

Factored vertical forces on wall
Wall stem

Wall base

Wall downstand

Soil in front of wall

Total vertical load

Factored horizontal at-rest forces on wall
Surcharge

Moist backfill above water table

Total horizontal load

Calculate propping force

Passive resistance of soil in front of wall
kN/m

Propping force

Factored overturning moments
Surcharge

Moist backfill above water table
Soil in front of wall

Total overturning moment

Restoring moments
Wall stem

Wall base

Wall downstand

Soil in front of wall
Total restoring moment

Factored bearing pressure
Propping force

Total moment for bearing
Total vertical reaction
Distance to reaction
Eccentricity of reaction

Bearing pressure at toe

Bearing pressure at heel

Rate of change of base reaction
Bearing pressure at stem / toe
Bearing pressure at mid stem

TEDDS calculation version 1.2,01.08

yd=14
yi=1.6
Ye=14

Wuwall_f = ¥i_d X Dstem X twan x ywar = 113 kKN/m

Whoase_f = Yf.d % Ibase X tbase X Yoase = 111 kN/m

Was_f = ¥r.d X Ods X 1ds X Yoase = 19.8 KN/m

Wp_f = ¥.d X ltoe X deover X ymp = 63 kN/m

Wiotal_f = Wwall_f + Whase_f + Wads_t + Wp_f = 306.8 kN/m

Fsur_t = 111 x Ko x Surcharge x her = 68.9 kN/m
Fm_a_t=7vrex 0.5 x Ko x ym % (heff - hwalar)z = 396.2 kN/m
Fiotal_f = Fsur_t + Fm_a_t = 465.1 kN/m

Fp_f = Yie X 0.5 % Kp b3 CDS(&:} x (dmver + tbase + dds - dexc)z X Ymb = 180.5

Fprop_t = max(Fuotar_f - Fp_f - (Whotal_f - Wp_g) x tan(8p), 0 kN/m)
Fprop_t = 202.6 KN/m

Msur_f = Fsur_t x (Ner - 2 x dds) / 2 = 182.6 kNm/m

Mm_a_f = Fm_a_t X (hett + 2 X hyater - 3 x ddas) / 3 = 567.9 KNm/m
Mp_o_t = Fp_t x [2 x dus - tbase - deover + dexc] / 3 = 66.2 kNm/m
Mot t = Msur_t + Mm_a_r + Mp_o_r = 816.7 kKNm/m

Myai_t = Wwai_t X (ltoe + twan / 2) = 598.9 kKNm/m

Mbase_f = Whase_t X lbase / 2 = 310.8 kKNm/m

Mus_r = Was_f % (las + tas / 2) = 105.1 kNm/m

Mp_rf = Wp_t X loe / 2 = 157.5 KNm/m

Mrest_f = Mwai_t + Mbase_t + Mas_ + Mp_r ¢ = 1172.3 KNm/m

Mprop_t = Fprop_t % (hwan - das) = 1276.3 kNm/m
Miotal f = Mrest_f - Mot_t + Mprop_r = 1631.9 kKNm/m
Rt = Whotal_r = 306.8 kN/m
Xbar_f = Miota_r / Rt = 5318 mm
er = abs((lbase / 2) - Xoar_1) = 2518 mm
Reaction acts outside middle third of base
Pre_t = 0 KN/m? = 0 kKN/m?
Pheelt = R/ (1.5 x (Ibase - Xbar_f)) = 726.5 KN/m?
rate = - pheet_r/ (3 x (lbase - Xvar. ) = -860.15 KN/m%m
Pstem_toe_t = MaX(Pheel_ + (rate x (lheet + twar)), 0 kN/m?) = 210.4 kN/m?
Pstem_mid_f = MaxX(Pheel_t + (rate x (Ihee + twan / 2)), 0 kN/m?) = 468.5 kN/m?
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Check downstand in bending
Width of downstand b = 1000 mm/m

Depth of reinforcement
Constant

Lever arm

Area of tension reinforcement required
Minimum area of tension reinforcement
Area of tension reinforcement required

Reinforcement provided
Area of reinforcement provided

Check shear resistance at downstand

Design shear stress
Allowable shear stress

From BS8110:Part 1:1997 — Table 3.8

Design concrete shear stress

ddown = tds — Cds — ($down/ 2) = 557.5 mm
Kdown = Maown / (b x daown? x few) = 0.011
Compression reinforcement is not required
Zdown = Min(0.5 + ¥(0.25 - (min(Kdown, 0.225) / 0.9)),0.95) x ddown
Zdown = 530 mm
As_down_des = Mdown / (0.87 x fy x Zdown) = 592 mm?/m
As_down_min = K x b x tas = 780 mm?/m
As_down_req = Max(As_down_des, As_down_min) = 780 mm?2/m
25 mm dia.bars @ 150 mm centres
As_down_prov = 3272 mm#m

PASS - Reinforcement provided at the retaining wall downstand is adequate

Vdown = Vdown / (b x ddown) = 0.287 N/mm?
Vadm = Min(0.8 x V(few / 1 N/mm2), 5) x 1 N/mm?2 = 5,000 N/mm?
PASS - Design shear stress is less than maximum shear stress

Ve_down = 0.619 N/mm?
Vdown < Ve_down - NO shear reinforcement required

Design of reinforced concrete retaining wall stem (BS 8002:1994)

Material properties
Characteristic strength of concrete

Characteristic strength of reinforcement

Wall details

Minimum area of reinforcement
Cover to reinforcement in stem
Cover to reinforcement in wall

Factored horizontal at-rest forces on stem

Surcharge
Moist backfill above water table

Calculate shear for stem design
_Surcharge

Moist backfill above water table

Total shear for stem design

Calculate moment for stem design
Surcharge

Moist backfill above water table
Total moment for stem design

Calculate moment for wall design
Surcharge

Moist backfill above water table
KNm/m

feu = 40 N/mm?
fy = 500 N/mm?

k=0.13 %
Cstem = 30 mm
Cwall = 30 mm

Fs_sur_t = y11 x Ko x Surcharge x (heft - toase - dds) = 53.8 kN/m
Fs_m_a_f= 0.5 x yt.e x Ko x Ym x (Defi - thase - dds - hsat)?> = 241.6 kN/m

Vs_sur i =5 x Fs_sur¢/ 8 = 33.6 KN/m
Vs m_af= Fs_m_a__f x by x ((5 x ].2) - blzj / (5 X L.’:\) =188.1 kN/m
Vstem = Vs_sur t + Vs_m_a_t = 221.7 KN/m

Ms_sur = Fs_sur ¢ x L/ 8 = 40.4 kNm/m
Ms_m a = Fs_m_arx bi x (5 x L2) - (3 x b2)) / (15 x L2) = 210.4 kNm/m

Mstem = Ms_sur + Ms_m_a = 250.8 kNm/m

Mw_sur =9 x Fs_sur rx L /128 = 22.7 kNm/m
Mw_m_a = Fs_m_a_t x 0.577xbix[(bP+5xaxL?)/(56xL3)-0.577%/3] = 87.8
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Check retaining wall deflection
Basic span/effective depth ratio ratiobas = 20

Design service stress
Modification factor
Maximum span/effective depth ratio
Actual span/effective depth ratio

fs=2 x fy X Aé_stem_raq ! (3 ® As_stern_jm\r) =110.9 N/mm?

ratiomax = ratiobas x factorens = 40.00

ratioact = hstem / dstem = 10.22
PASS - Span to depth ratio is acceptable

factoriens = Min(0.55 + (477 N/mm? - f:)/(120 x (0.9 N/mm? + (Mstem/(b x dstem?)))),2) = 2.00




CALCULATION SHEET

ENGINEERS (15

Sheet no.

Calqpm‘ .

Made by: Prio

Project:

At LoHbdow

CALTHORPE

B,

Subject:

i
i
|

LEV4 T

U] Boden

Ce

- ADT4

/

ZesA

. CHPouNDd Movement Caictchnicihpate: % (o8]

SSIHCATION  OF NiRiBLe DamAGe

CL&

O VAL

ERowT

=

__i: _; o __l
|

eEil

i
e
|

I W I T

|
SR P -

g
ol T T (R N Y VS O _m i L
g P LT REENEEN T I
f=u3 A Y |
.W E\Uﬂ.u o P __ i = . S = e hm....%.li .
o m ? o = 2= ..._|I l_ “ i H 1 _— ._._h—. AL | |
2 a Pl T “_ TE T e
] T T | i [V P
] I | ] T T
S A di i k] L2 h S ol
A N O O | | | | [ 4 e
5 T =W L L3
. " - i i _
|

I

T | Lote-TERAM |

| 7o Drapure

| T
:I(-"(»’i-':.

bue

—dealll ~ S
- " f‘.‘i’.?; I‘-‘iin




qn

CALCULATION SHEET

Project:

NS
i

ULTING

co
ENGIMEERS LTD

Subject:

Sheet no.

S 1, Cactruoepe St LOMDON,

eLassicieatiOf , OF VISIRLE DaMAGE:

Job NoP19 -2XY .

of
Calc. no:mg' Checked by:
. ‘;;,’ - ’
M :ge by: %,
S ; s . : { : ;
TO WALLS . GROUND Movemet caccuesnione, | P70 1 BRE g
!,Hlyfgl'l_ andTid A1 ey I i ey (oIS TR E T T
/?A{f .5 24 | : 2N E} i3 i ?—I-_ 3 . ; £h
= L6 .
2 r i‘a
21 Z L 23 (-2
& :
Tagie 2 For | vedyl Sugqr | Damesd o £ 5 0035 [
A -
L. p . oM tol S
‘l <] I,._ﬁ &
=t Lo
2.8

2a t"lr £ L
:.. s - ; ‘..
)‘L ‘:.

ITERDE




CALCULATION SHEET

create
CP?@‘N EE ES I.TD

TO WALLY .GreeuHD MoveMent CACS

-

Date:

Project: Sheetno. of Job No:{%) %:‘55
s, cactiokpe Si LOMOON Calc. mrP !‘& Checked by:
Subject: CLARSIEICATION , o VISiBle PAhace . Made by: .-"': e

Riic. Lo

Defermined by
extrapolation to
zero wall
deflection

N,

DDDEIEIDDL_JE

DDDDBD

H

S

Deflection ratio = 4/L

! Deflection ratio 44. (%)

0.6

(after Elur!and 200

WPk

———

1

, ' 616,253

(b) Influence of horizontal strain on AL/ G

<

1)

§

(a) Definition of deflection ratio.

sy 1.5d" >
-
|
d -
{st = _ S
Estimated s
ground surface e
setilement due
to wall FREW
deflection calculated wall
deflection
rotated by 90°

% v&n deflection

calculated by
FREW

.
W 0
*2
.
L]

y

d

Figure 216 Relationship between analysed lateral (propped) wall deflections and predicted
ground surface settlements in stiff soil

o 1 o1
P
= Horizontal strain (%)

0.2 0.3

(c) Relationship between damage category and
deflection ratio and horizontal tensile strain for
hogging for (L/H) = 1.0 (after Burland, 2001)

-
wa

TR
$~ RGHIL
CiE‘AA _
ased |
C{LLL)C




CALCULATION SHEET

CONSULTING
ENGINEERS LTD

Project: _ o N Sheet no. of Job No: P -y

L1 AL i Lol mn) B A Calc. nos Checked by:
i e g & S %l 7 . v.
SUb‘iecn iyt &% A M=y Dty A - Made by: P‘ﬁ W % ‘

TR, GECUMD MovErett CAC L | pate: 9 [ev) 14| Aue'\o

A HotZ DAy T AN

Moy EVAENST | ail SECAAD

i fcx‘uf - FEIRA

s SBovinny 7

i

; & i 4 13> .l E - SR b L b :
£ f i & b ol AN B H W, T o) el
& i f. P i
. i = LG 2
v

& 3 By
T AR 0,006 7.
! fes




CALCULATION SHEET

Project: .

o e

3‘.

o f!'; e

Job No¥i? - 25N

Sheetno. of

. Checked by:

Calc. no:P, I g

Subject:

CrdesrrieA

S GEOUHD MOVEReWT CALCULE rioﬁ’g

S el

S g = A7 Py 8 2 FECTY

Made by: ;&; L2
P Date: [
joR] /e Aue 16

Date: 4

™ e Py (B
TARLE &

CARRIEA (L EN )
WADVE MEN

LVA

= Buglrd v olnd g
e-wi A Cond ey end 3

58 s
&y
S
Sk Fa !
ey — By i aw Vimes
i | e ~- - "
NS R ey, AF EDELE

& r FEREL




APPENDIX Q



?-., NOTES
E | 1 THIS DRAWING 10 BE READ WITH THE
| Bil= T o T Ty o L S
‘ :
4 @ @) P — | ' pmmane ok s
I S _ =omo ] Zos 2B 3D-144 |
" ‘ 2ot -2z | zse-zam ! p—— ARRHTECTE GrIARS
‘ _‘ 247 —3co | s2p _zms b |
; i BFE — B / ;
| . bod g
. X | S 125 — L
: e 3 | 204 _Zra zeal ae7/ :
e ; E 327 Bam - macs F !
) ”ﬁ‘”—j‘ 25 : Fol — =7 47
ko e :z@_? _ Bitotrene ; - I s::og- 2=a, ;'
G A | f T 7= 4=z I
f (NM—— e A || i
/! "E?—T“T*@qjéfT AL R kl__&.s"*eg,'g\e[ =N eV !
e e =1 — T - kF-i3o { '\ BAa0
{‘:‘*B o 9“ LT s I 25 - 273 }
L L g o ot g g S Beding | A 347, 44 | 7mo
a -"EH““—n—@L o 7 I 10 T aza — =8 | =
g e e et"" omlom o o ; oS Ry
o fl o 0‘“ O.;s. e.u_s.bm 9«10 T‘-}'chal Vf‘e De'}'cul 145 =52 oiso
o= o Ve = - = r
M el o ki i el B o
i o s v e L I . { Bl _ Bas 733 Sac. | Eata
9 e e oSl ey - ™ K o — oo } 7, Ao —_
O g ‘
% } ol — 1o { 7. oo
W e i 5 o s e {
" O e “ i 1= 1ma | B0
@ ] * B ——0=- O . Pal 1 242, Bace ;
G":‘ 5 b o forvey ! - 4'50 45 . L ) 77‘:-@
& - lo» Bee_amz aze s f iz 3\1_5'}
: | (. ; o em e | | Eee
7R, ) : R A
‘ w L
H] =M e 4
o) ?.; o o e o o J 28 ‘ 5
e e ty © : b
S i e § g B .
H 4775 | | : o o o '
L‘:]." @ oW T 'r\.': Clae s 27
e e ) e e e ¥
w i =
e o~ O 0 m ‘ ; [ -
®- I - E= —Q -G qm = = i %4 ¥y 0 vP‘ g‘ § | G‘;! . 8"| f ‘
: e O 0 0~-3 S L 4
o O i my gl W, vm ye e E;J —r
> ; o -, & & ek : W b o o
i =y % . : _
i Lo ] = - =g NI
- L 53 ua i
o ¢ 00— -0 . | i o ! ot me i j ' g
B o g™ w70 " - w7 o
OF Tep o = & gl i S —eﬂci?l L g Sy S ° %y e e -ede ‘? F & & &g
Futens ot ge b oo ah| o W O 2o g5 -
N L T Al e N e g R A T MR- g oraey et Sem e e —T®
) il ) & e | L | - =t 4 = | e 7% . h y S o =
@ 1 . E - Ss: me G_,- Oﬁ, o (Bh é‘a? ¢ {3 lol Faly -?Eg‘g 9 1 - G""_Q"" O’-‘!} 1 §-|' G@r@ (}:k O':‘I O"!-l 0'255 e‘ 9“! Q_Ql "?" o= @a
) b e s b E e o= ow gmll | f 50" 1 !
5250, Je =3 i | . . |
N i - ij‘g- ore, Gt g 9"'"%- -9” ] GL | Q'.us 5 24 ‘nl
~ o tee. e Jen™ L 2N ] = = !
i - O T Ty orlom ¥ gh &S o™ @% - T RO)
3 | I = o IF= |‘7___‘ Eraill i ',‘j m o B | < o _ g ng 35-ua Fhe-365 3za- 338 eut
i M:I "".‘,{“-, : . ms mg ‘i 7@'2_554 7@ o 0971'70 s Q i-' f 3 ) ? Fdﬂ"-{-ﬂ.\s@lsq‘; pl(l Ao, any
, b4 gOI0 Gl v = S, T el me. | | =g . [ 430 a0 pvid g
®1 . teat .. : | ;g I e e, T } iyt ST
| - itiif' o @ ¢ GV’T | Go @ o am o7 em e e ml y I:‘-*'h. /
| 9.4.7’ & i) " 3.2 » k) E = 2 | » g -~ O 0O =) Q- -0—- O- ‘-G‘—;---G—- @ e - il
A )i' ) ? a8 o ;O L ° G— = o u® o m I ) a9 = Pow o o B \ul £ Bt o Zos 3. 1ARE s
g 8 F i, -2 < ¢ d T e - dgd 1§ + s
i) 2eme, O o - =i o' Gﬂ o | o e L U g a s m - rl w w e 4m0 40 _odded @20
§ PR N o g - SI w D“ Q“ " ” = =7 - 0’? {;’ (5“___ “O-0-0 @ Q- 00 -0 -0 o P-l«;’-—-n" (48~ 20 et oFP
© o (o] © Be) 1 i | I it bopg i)
o] “ {‘3? = ';a| - 0P G: &) B o “gi 66 g | o b e
S ¢ T B, & .0 o ¢ e e : - \ ¥ P
o ’ 3“'"’ . " d‘ -.g'g' I - SO s g O“-‘ . I ‘ {)N Oﬁ' _G'.“l o ew } 6‘5. 1 5&'_@ s i) 273)
@J . R o - —-— = Q=L =6 = == T Wloigeos o0 0 £ Y «Jg-‘ B R i3 =€ W, L Y -
T B s el i— = s Sl - 1o Y el 0 Y- - R - o Y i D e e v
i ,‘ﬁu‘ ot ..ﬁql %, 4‘ | W — ¥ . N Coreract
% i %04 ™o, l ‘ KINGS CROSS
| ; | | e HOLIDAY INN
i | |
[ |
‘ B 4 ‘ | e
&ico. i G-G_-‘IK— = ?I —_— GO A e = | - - - - I ! =) | coos _ eeoco ) PILING LAYOUT
® O @ . 6 ® ® ® @ ® N -
q !
‘ [° SEIFERT
; ‘ :
3 R.J. CROCKER & PARTNERS
CONSULTING ENGINEERS
1 Eimiiald Pork, Beowlay, Kant BA1 LU
R UL o
Bucsimly. 01448 0841 (03)
NSO
) 6252 1 CIolE]
o T 1 LF
GEOFT s W’ 1 Joare:  Apow ao.






