§ o 52 * Flood Engineering Project Job Ref.

/ \4)\\ 52 Aberdare Gardens 211119

,;\/ );/ \\ Section Sheet no./rev.

4 Fontwell Close, harrow Basement construction methodology and temporary works 1/0

HA3 6RP, Tel: 0789 553 5913 Calc. by Date

ian@floodeng.com Ian Flood 22.11.21
BASEMENT CONSTRUCTION

METHODOLOGY AND TEMPORARY WORKS
52 Aberdare Gardens, London, NWé 3QD

Revision Date Description

0 08.12.21 | First issue

Table of Contents

1. GENERAL CONSIDERATIONS ........ooiiririeeieeeueteeeeeseessess s sss e sesees e ssse s ssssesses s st sesse s sse s sss st sssss s ssasesnessssssnsens
BIET ...ttt bbb s e AR s RA e e e ARt S e RS bR A Rt s ARt ses s en st et ba et e b s e st nns
REFEIENCE AOCUMENTS ..ottt ettt bttt st

2. GROUND CONDITIONS .......oriuriurttreeeieietsseaseeseeseesesssessass s sss e ssees st se e sesseseesse s s sessesssess s s s eessessessseessesanesessesanesns

3. PROPOSED CONSTRUCTION SEQUENCE............cooooiiiirireinieeienieseissisesesssssss st sss s ssss s ssssss st snsasssssssssnssns

4. TEMPORARY WORKS ANALYSIS ......ooieiiiiiieieineessie st ssss s ssss st sssssss s ssssse s s s sssessssssssssssssssasssessssssssnsssanss

5. TEMPORARY PROPPING ANALYSIS/DESIGNS .......ccviomiririiirtininiiseiseintese et ssesie s et isessssseissesnes




= » © Flood Engineering Project Job Ref.
2 /\4)\\ 52 Aberdare Gardens 211119
F )/ \ 3 Section Sheet no./rev.
4 Fontwell Close, harrow Basement construction methodology and temporary works 2/0
HA3 6RP, Tel: 0789 553 5913 Calc. by Date
ian@floodeng.com Ian Flood 22.11.21

1. GENERAL CONSIDERATIONS

Brief

Flood Engineering have been appointed as the project temporary works engineers for the proposed
structural alterations and basement construction. The purpose of this document is to provide a

methodology and temporary works design for the construction of the basement.

Reference documents

¢ Flood Engineering Drawings
F_ENG 211119_100_PO01 - Basement sequence sheet 1
F_ENG 211119_101_PO1 - Basement sequence sheet 2
F_ENG 211119_102_PO1 - Basement sequence sheet 3
F_ENG 211119_103_PO01 - Basement sequence sheet 4

e PJCE Structural Engineers Drawings
L2630-5-08-009-02- Concept Temporary Works Lateral Basement Propping
L2630-5-20-0090-01-General Arrangement of Basement
L2630-5-20-0100-01-General Arrangement of Ground Floor
L2630-5-20-0110-- General Arrangement of First Floor
L2630-5-20-0120--General Arrangement of Second Floor
L2630-5-20-0130--General Arrangement of Roof Plan
L2630-5-21-0200-01-Perimeter Section Details Sheet 1
L2630-5-22-0210--Sections & Details Sheet 1
L2630-5-22-0211--Sections & Details Sheet 2

e Paddock Geo Engineering document
P21-302pra - Ground Investigation Issue 1 Dated 27/10/21
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2. GROUND CONDITIONS

Soil properties have been adopted from Paddock Geo Engineering document P21-302pra - 6round
Investigation Issue 1 Dated 27/10/21.

4.1 Encountered Strata

The exploratory point arisings were logged by a Geotechnical Engineer generally in accordance with
B55330:2015. The geology beneath the site indicated Made Ground over London Clay Formation fine
grained soils to the base of the boreholes. The strata encountered is detailed below.

A log of the exploratory holes and Exploratory Point Location Plan showing the positions investigated
are presented in Appendix B.

MADE GROUND

Made Ground was encountered across the site within all exploratory holes to depths of between
1.50rm and 1.70m bgl.

The Made Ground within the boreholes was found to comprise vegetation or grass over dark grey
clayey gravelly SAND in W51 to 0.40m bgl at the front of the site and dark brown to pale grey brown
slightly gravelly CLAY to 1.50m bgl in W51 and also to 1.40m in W52 at the rear of the property, Gravel
was brick, flint, concrete and ceramic.

Made Ground was noted within the foundation trial pits to a depth of 1.70m in TFP1 which was formed
at ground level and 0.20m to D.40m depth in TP2 and TP3 respectively which were formed at lower
ground floor level. The Made Ground in the trial pits was similar to that within the boreholes with
fragments of glass, wood, brick, ceramic, metal and concrete.

Report an behalfl of Eric Bensoussan
P21-302gi ~ 52 Aberdare Gardens, Hampstead, London, NWE 30D
Page 8 of 29

The additional trial pits CTP1 - CTP3 were formed in garden areas and encountered Topsoil like Made
Ground comprising dark brown sandy gravelly CLAY and grey clayey gravelly SAND with fragments of
glass, wood, brick, concrete, metal and ceramic to depths of between 0.50m and 0.85m bgl.

LONDON CLAY FORMATION

Fine grained soils of the London Clay Formation were encountered underlying the Made Ground
across the site and typically comprised firm to stiff at shallow depth to very stiff below 3.00m depth
pale grey brown and blue grey CLAY. Such fine grained soils were proven to the base of the boreholes
at a maximum of 5.00m bgl.

Soil parameter adopted:

Top| Description deE;ll; der?s?t; kN.-’mE EE}% Ekuw?*rmtz EE.-I’?:B degr:ez frizﬁ;rll E; E;E
0.00 Made Ground 190 19.0 15000 0 0 00 30 050 023 000
0 00 30 050 429 000
.00 CL&Y 200 200 25000 4000 40 EOD 0 050 100 245
a0 ED 0 050 100 245
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3. PROPOSED CONSTRUCTION SEQUENCE

Refer Flood Engineering drawings for the proposed construction sequence.




) i = Flood Engineering Project Job Ref.
E 746, 52 Aberdare Gardens 211119
¥ )/« \ Section Sheet no./rev.
4 Fontwell Close, harrow Basement construction methodology and temporary works 5/0
HA3 6RP, Tel: 0789 553 5913 Calc. by Date
ian@floodeng.com Ian Flood 22.11.21

4. TEMPORARY WORKS ANALYSIS

Surcharge allowance at existing ground level behind RC walls = 10kPa (construction machinery plant)
Excavation works must be carefully controlled to ensure the formation levels on site are in line with those
specified on the structural drawings.

These calculations have been produced for the purposes of temp condition checks only and therefore
undrained conditions have been adopted for the clay strata. Permanent works design for retaining
structures remains with the structural engineer.

The computer program 'CADs' has been used to undertake the analysis to determine the temporary propping

forces.

There are two stages to the temporary propping:

Stage 1

Provide a lateral restraint to the existing walls prior to the removal of the existing ground floor structure.
Maximum retained height at this stage = 1.5m

From CADs software outputs the maximum prop force = 5kN/m (SLS)

CADS PWS (case 1_stage 1.pws)
File Help

Stage ‘ Level| Load| Load| Offset

200 | number SlEEpED m| value|  units m

200
0

0

= 5 KNim (Wax) & 1| Active surcharge 000 100 KM/m2 0.0
2| Inzert prop 0.00

Pazsive side excavation -1.50

Analysis completed.

Gross Pressure Diagran‘i (kN/m2)
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Stage 2

Provide a lateral restraint to the proposed underpin walls prior to the reduction of the existing ground level
down to the proposed formation levels. Maximum retained height at this stage = 3.6m

From CADs software outputs the maximum prop force = 16kN/m (SLS)

CADS PWS (case 1_stage 2.pws) - O *
File Help

Width|
M

Stage Level| Load| Load| Offset
0 . 100 | hurnber m|  walue|  units m
(= 16 kNim (Hax) : 21| Active surcharge DO0 100 kMmz 000
2| Ingert prop 0.o0

Passive side excavation -360

Length| Height
m

Angle| ~
m|degrees

Stage type

100
o

Analysis completed

Gross Pressure Diagram (kN/m2)
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5. TEMPORARY PROPPING ANALYSIS/DESIGNS

Stage 1

RMD SuperSlim propping section adopted

Tedds structural design software have been used to analysis the propping

Maximum bending moment = 6.5kNm
Maximum prop force = 19.8/cos40 = 26kN

Maximum prop length = 4.7m

Therefore RMD SuperSlim props considered acceptable

Unfactored Loads

Self weight not included

= D]Dea: Imposed
5.000
0.0
mm | 3600 | 3600 3600 |
A 1 B 2 [ 3 M)
Khm Besnr;lng Moment - Combination 1 o
-6.480 ; %
0.0
\_/ 16
5.184 : ==
52 5.2
mm | 3500 | 3600 3600 |
A 1 B 2 C 3 o}
Shear Force - Combination 1
KN 10.8
10.800 9.0 -
72 ‘
0.0
‘ 73
-10.800 g0
108
mm | 3600 |

A 1

| 3600

B 2

CONTINUOUS BEAM ANALYSIS - RESULTS
Support Reactions - Combination Summary

Support A; Max react = -7.2 kN
Support B; Max react = -19.8 kN
Support C; Max react = -19.8 kN
Support D; Max react = -7.2 kN

Min react = -7.2 kN;
Min react = -19.8 kN;
Min react = -19.8 kN;
Min react = -7.2 kN;

Beam Max/Min results - Combination Summary

Maximum shear = 10.8 kN

Maximum moment = 5.2 kNm

Max mom = 0.0 kNm;
Max mom = 0.0 kNm;
Max mom = 0.0 kNm;
Max mom = 0.0 kNm;

3600 |

Min mom = 0.0 kNm;
Min mom = 0.0 kNm;
Min mom = 0.0 kNm;
Min mom = 0.0 kNm;

Minimum shear;Fmin = -10.8 kN;

Minimum moment = -6.5 kNm;




Flood Engineering

4 Fontwell Close, harrow

Project Job Ref.

52 Aberdare Gardens 211119
Section Sheet no./rev.
Basement construction methodology and temporary works 8/0

HA3 6RP, Tel: 0789 553 5913 Calc. by Date
ian@floodeng.com Ian Flood 22.11.21
Stage 2
RMD SuperSlim propping section adopted
Tedds structural design software have been used to analysis the propping
Maximum bending moment = 20.7kNm
Note stiffened joint needed to connect RMD sections as per below deftail
Using Joinl Siffeners
_150kN 1 150kN || ¥
Allowable Banding Moment = 24kNm
Maximum prop force = 63.4/cos40 = 82kN
Maximum prop length = 4.7m
Therefore RMD SuperSlim props considered acceptable
Unfactored Loads Self weight not included
16.000 Eﬂlmposed
0.0 o
mm | 3600 | 3600 | 3600 |
A 1 B 2 C 3 D
kNm Bending Moment - Combination 1
-20.7 -20.7
-20.736
0.0
\/ =
16.589
16.6 16.6
mm | 3600 | 3600 | 3600 |
A 1 B 2 C 3 D
KN Shear Force - Combination 1
346
34 560 230 288
v xhxﬂh““uﬂxxjk
-34.560 288 230
-34.6
mm | 3600

1

| 3600 |

CONTINUOUS BEAM ANALYSIS - RESULTS

Support Reactions - Combination Summary

Support A; Max react = -23.0 kN
Support B; Max react = -63.4 kN
Support C; Max react = -63.4 kN
Support D; Max react = -23.0 kN

Min react = -23.0 kN;
Min react = -63.4 kN;
Min react = -63.4 kN;
Min react = -23.0 kN;

Beam Max/Min results - Combination Summary
Maximum shear = 34.6 kN

Maximum moment = 16.6 kNm

Max mom = 0.0 kNm;
Max mom = 0.0 kNm;
Max mom = 0.0 KNm;
Max mom = 0.0 KNm;

3600 |

Min mom = 0.0 kNm;
Min mom = 0.0 kNm;
Min mom = 0.0 kKNm;
Min mom = 0.0 kKNm;

Minimum shear;Fmi, = -34.6 kN;

Minimum moment = -20.7 KNm;
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RMD SuperSlim Prop technical Information:

SUPERSLIM SOLDIER

MODULAR STRUCTURAL SYSTEM

Section Properties

Soldier Charactenstics

Area: Gross 26.06 cm?
Area: Nett 19.64 cm?
| xx 1916 cm*
lyy 658 cm?
rxx 9.69cm
ryy 570cm
Zxx 161 cm?
Zyy 61 cm?
Elxx 4020 kNm?
Elyy 300 khm2
GA xx 17350 kN
Wmax y (paraliel to webs) BBKN min*
M max x 40 kNm

M max y 6.24 kNm
Mean Seif weight for Analysis 0.235 kNim run™

* fimited by the value at the 100mm dizameter parthole.
** Self weight varies depending on makeup / length - see sheet 9

Boited Joint Characteristics in X-X Axis - see sheet 19 for location of bolts

Number of Bolts Maxi Maxi M;
Moment Shear Tension

2M16 gr 8.8 Bolts GKNm TkN G0kN

4 M16 grB.8 Bolts 12kNm BBkN* 100kN

6 M16 gr 8.8 Bolts 18kNm BEKN® 140kN

GMiGgrB8 Balis& | 24kNm BEkN* 150kN

Joint Stiffeners

MODULAR STRUCTURAL SYSTEM

Bolted Joints

‘Warious arrangements and capaciies of bolted joints are availsble:

2 No. M6 x 40 Set Pin gr8. B with nut
- [BNUTEDOT & BNU1B001)
-

90kN

L S0kN

i) - - L.
Allowable Bending Moment = 9kNm

4 No. M18 2 40 Sat Pin grB.B with nut
(BNU1G00T & BNU1R001)

_100kN

=7 [
j) 100kN |
|

Allowable Bending Moment = 12kNm

B Mo. M16 x 40 Set Pin grf.8 with nut
{BNLHEODT & BNUHEI0T)

Allowable Bending Moment = 18kNm

Using Joint Stiffeners
2 No. M16 x 40 Sel Pin grB.8 with ms 4 No. S/Slim Joint Stffeners Gabv {S5U10010)
(BNLIGDOT & BNLI1GDD1) with 4 No W16 1 110 Soits grA.8 and rats

(BNLIE013 & BNUTEDDT|

Allowable Bending Moment = 24kNm

8]
SUPERSLIM SOLDIER
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SUPERSLIM SOLDIER

MODULAR STRUCTURAL SYSTEM

Vertical Struts - Buckling About the Y Axis

The Superslim Soldier has different loading characteristics about its two axes due to its asymmetric shapa. The
arrangement of the strut when erected may also dictate the method of bracing to obtain the required capacity. The
\ateral stability of the strut in each direction requires consideration, and graphs of safe load capacity against effective

strut kength are given bedow. The effective length of a stut is defined in BS 5975 table K1.

When using the rocking head the load is axial in one plane, but dependant upon site aceuracy for the degres of
eccentricity in the other plane. In the following graphs the permissible loads are given allowing for ecoantricty due to

assembly tolerance and a load ecoentricity of 10mm,

25mm and 38mm

A load restnction of 100kN is placed on the soldier when the load is fa be released through the Slimshor jack. Where
the load is not to be released through jacks, the maximum aliowable load can be increased to 150kN.

i |

T T T T T T
Includes an allowance forwind |
\ [ loading &t & speed of 50mis

®

@

i =

100kN max limit for jack release

Allowable Compressive Working Load / kN
=
P
-
1

60 1 2 3 4 5 6 7 8 % 1011 12
Effective Length / m




