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1.0  INTRODUCTION 
 
1.1  Axiom Structures Limited have been asked to provide construction method statement, sequence 

of construction works and temporary works details surrounding the proposed basement extension 
and refurbishment works at the address. 
 

1.2 The proposed development comprises construction of a new retrofit basement under the existing 
building and part of the front and rear gardens, general refurbishment works to the existing 
structure in line with GPAD Architects and Pringuer-James Consulting Engineers proposals. 

 
1.3   A ground investigation survey, Basement Impact Assessment and associated ground movement 

analysis were carried out by specialist ground investigation companies. Refer to reports by other 
for details.  

 
1.4 Permanent structural engineering proposals are as per Pringuer-James Consulting Engineers 

drawings and details. 
 
1.5 We have visited site to assess the existing structure for alteration works. The finishes are 

generally stripped out and the existing structure is exposed. 
 
1.6 The borehole site investigation was carried out in February 2015 by Soil Consultants Ltd. The 

borehole confirmed London CLAY with 'undisturbed' stiff clays from 3.5m below ground level and 
becoming very stiff CLAY with further depth. 

 
1.7 Following Soil Consultants field investigations, the ground water was recorded as an inflow at the 

interface of the made ground and the underlying impermeable London Clay at about 1.1m. 
 
1.8 As part of our walk round and visual investigation survey of the property, we have not recorded 

signs of ongoing or historical movement to suggest any subsidence or other foundation problems 
in existing and adjacent properties. There are a few hedges, trees and other vegetations in the 
rear garden. 
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2.0 DETAILS OF PROPOSED CONSTRUCTION 
 
2.1 The proposed development involves the construction of the basement with swimming pool under 

footprint of existing house and part of front and rear gardens. Generally the excavation is to be up 
to about 3.5m below existing ground floor level. 

 
Ground Water 
 
2.2 The record information indicated the ground water as an inflow from the surface at depth of 1m 

below ground level and sits just above the level of stiff clays and above formation level of the 
basement. Obstruction of below ground water courses is not considered an issue with this 
development as the site is not within the line or close to underground rivers, refer to BIA for 
further details.  

 
2.3 During construction of underpins, the ground water will be controlled using mechanical pumps 

and close placed sheets as necessary. When the perimeter underpins and piling are completed 
than we would expect that as built underpins would stop ground water ingress to the excavation. 
We consider that some residual perch ground water would be pumped out from temporary sump 
chambers.  

 
Drainage 
 
2.4 The subterranean development is to extend to the rear and front garden, whilst the existing 

drainage system will require upgrading or replacement possibly with the addition of pumps, the 
development will not impact on any public drainage or existing surface water drainage systems. 

 
Construction Method to Minimise Risk of Movement and Damage to Adjacent Structures 
 
2.5 The existing walls and new perimeter basement walls are to be constructed in short sections in hit 

and miss sequencing. The existing structure is to be back propped to unload the excavation as 
necessary. The actual process of underpinning can cause some minor cracking in the wall being 
underpinned and intersecting walls, although if carried out in accordance with the specification 
and back-propped on completion to minimise the risk of horizontal movement, such movement 
normally goes undetected. 

 
2.6 The permanent structural proposals as detailed by Pringuer-James Consulting Engineers will 

involve the construction of reinforced concrete walls in short sections. New reinforced concrete 
walls will be monolithically connected to the new reinforced concrete basement slab to provide 
robust and watertight construction. The underpinning will be constructed in a hit and miss 
sequence to minimise ground movements. The new basement is a naturally rigid structure and 
will be designed to accommodate the horizontal ground forces imposed via the underpins to the 
perimeter, potential for upwards and lateral water pressures as well as the vertical loads from 
above. This has been explained in more details by Pringuer-James Consulting Engineers 
Basement Impact Assessment and drawings. 

 
2.7 Neighbouring houses at 15 and 19 Wadham Gardens surcharge the excavation and increased 

lateral pressure is considered in prop and shores calculations. Multi-stage vertical underpinning is 
to be adopted along this boundary lines as per details in Appendix A. Additional horizontal shores 
maybe required to minimise risk of localised movement in the adjacent structure during 
excavation. Depth of basements and foundations in the adjacent sites is to be confirmed as part 
of the next stage of the project and Party Walls agreements. 

 
2.8  Contiguous piled wall in the front garden is to be propped at head at all times during construction 

and in permanent case to minimise horizontal ground movements. 
 
Temporary and Permanent Piling 
 
2.9 Structural Engineers proposal includes basement wall to be formed with embedded and propped 

contiguous piles in the front garden. These piles are to be propped by capping beam at ground 
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floor and basement levels and are to be embedded in stiff clays below formation of the basement.  
 
2.10 During construction, the piles are to be designed as embedded in soil below basement formation 

level and propped by the capping beams at ground level. Horizontal shores to the capping beams 
are proposed to provide stiff system and minimise deflection at head of piles. As the piled ground 
beams are to be constructed before bulk excavation commences, the piles are to perform as 
propped at all times.  

 
2.11 The specialist piling subcontractor is to be employed to design and construct piles as standard 

practice. Based on similar projects and ground conditions, there should not be an issue to 
achieve proposed depths of basement using conventional mini- or medium size piling rigs. 

 
3.0 METHOD STATEMENT 
 
This method statement is to be read in conjunction with Pringuer-James Consulting Engineers structural 
drawings and Axiom sequence of construction 15011 / TW / sketches and drawings. 
 
It may be that we adjust this proposal in certain areas to accommodate what may be found, as the 
building work progresses. For ease of understanding the work sequence is as follows (reproduced for 
TW-200): 
 
SUPERSTRUCTURE AND ENABLING WORKS: 
 
1. Soft strip out and install timber cross braces to all windows and doors that are to be retained (at all floor 
levels). 
 
2. Install high level 1st floor beams in the kitchen and support chimney stack of existing external and main 
internal walls.  
- prop existing structure over in conventional needle and super props manner. Props to be supported on 
solid existing slab via timber sleeper spreaders, place back props in the cellar and strut props with 
scaffold tubes and fittings. Refer to TW-201 for details. 
 
3. Install permanent restraint strapping to first floor structure to restrain all walls that are to be retained. 
 
4. Break existing ground floor slab, level and prepare area for temporary piling in the middle of the house 
and permanent piling to front garden. 
 
5. Install horizontal cross props in the existing cellar as per plan A. 
 
6. Install temporary piles inside the house and permanent in the front garden as noted on SE plans.   
 
7. Install enabling full drive (basement formation level) deep underpins to critical locations where noted 
(EW). 
- Leave individual pin to cure for at least 48h before excavation for adjacent pin commences. 
- Excavate in fully shored shafts as per 'shaft shoring table'. 
- Allow to prop structure over on long spreader needles and support on solid slab/bases away from shaft 
excavation (front elevation). 
- Back prop adjacent door openings to unload excavated area. 
  
8. Install enabling needles and props from temporary piles and enabling works underpins (EW) to open up 
the space at ground floor. Place needles at underside of 1st floor as per plan B. 
- High level needles and props are to be braced with scaffold tubes. 
 
- Existing cellar notes = keep horizontal cross props and vertical RMD at all times. 
 
BASEMENT CONSTRUCTION: 
 
First level dig 
9. 1st stage underpinning = 2no first stage u/pins and 1no to formation level as per plan. 
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- Works to be carried out in shaft excavation in 1.0m sections, 1 to 5 'hit and miss' sequence as per SE 
drawings. 
- 1st stage pins to be about 2.5m depth 
- Provide temporary toe as per section 
 
9.1 Install trench sheeting, struts and walings as excavation proceeds in small shafts. Refer to 'shoring 

table' for details. 
9.2 Cast RC base and stem in sections to suit concrete profile. 
9.3 Dry pack between existing wall and concrete.  
9.4 Individual pins to be back-propped with Acrows jacks on completion. Shafts to be protected from 

falling into, refer to 'shoring construction notes' for details 
 
10. Prop remaining structure at ground floor level 
- Install remaining needles and props at ground floor level onto as built piles and prepare area for bulk 
excavation. 
 
11. Reduce central earth mount to about 1.8m below external ground level and as work progresses from 
rear of the property to front (towards skip or grab lorry) install WB01 & TW01 in localised excavation 
trenches to maintain sliding resistance as follows:  
 
11.1 WB01 walling beams in currently excavated and propped trenches and then install TW01 cross 
props in localised transverse trenches to maintain sliding stability at all times. 
 
11.2 Permanent ground floor beams as per plan TW-100 
 
11.3 Install shores against piled ground beams at the front and against rear RC walls or cast permanent 
slabs to be agreed with the contractor. 
 
11.4 Batter back ground towards front and rear garden to safe angle of repose. 
 
- Ensure that all connections are fully tied.  
 
- Mega shores / mild steel universal columns cross props to be mechanically or hydraulically tightened 
(via base jacks or similar) to ensure no movement. 
 
12. Reduce ground level to about 500mm above formation of 1st stage u/pins and create berm. 
 
13. Carry out 2nd stage underpinning in similar manner as 1st stage u/pins (item 9). 
 
- Works to be carried out in shaft excavation in 1.0m sections, 1 to 5 'hit and miss' sequence as per SE 
drawings. 
- 2nd stage pins to be driven to formation level of main basement 
- provide permanent = temporary toe as per se drawings 
 
13.1 Install trench sheeting, struts and walings as excavation proceeds in small shafts. refer to 'shoring 
table' for details. 
 
13.2 Cast RC base and stem in sections to suit concrete profile 
 
13.3 Cast concrete in 'letter box' to ensure that air pockets are not left along width of concrete thickness 
between existing wall and concrete. 
 
13.4 Individual pins to be back-propped with Acrows jacks on completion. shafts to be protected from 
falling into, refer to 'shoring construction notes' for details. 
 
Second level dig (to formation) 
 
14. Reduce central earth mount to basement formation level and as work progresses from rear of the 
property to front (towards skip or grab lorry) install WB02 & TW02 in localised excavations to maintain 
sliding resistance temporary works as follows:  

5



AXIOM STRUCTURES LIMITED 
 

15011/CMS- October 2015 rev P2, FOR PLANNING 
 

 
14.1 WB02 walling beams in currently excavated and propped trenches and then install TW02 cross 
props in localised transverse trenches to maintain sliding stability at all times. 
 
14.2 Batter back ground under rear and front garden as necessary or reduce down to formation level. 
 
- Ensure that all connections are fully tied  
 
- Mega shores waling beams and cross props to be mechanically or hydraulically tightened to ensure no 
movement. 
 
15. Reduce ground level to basement formation level. 
 
16. Blind the ground at formation level and control short term heave effects. Cast raft slab. 
 
- Leave starter bars to sub-basement (pool) walls and raft slab to achieve full tension laps. 
 
Sub-basement and Pool Construction 
 
17. Install 3rd stage u/pins to pool area in sequence as item 9. 
 
- Back prop individual pins on completion. 
 
18. Install RMD S/slim cross props at 1.5m crs. in localised excavations to maintain sliding resistance at 

all times.  
 
19. Reduce central earth mount and blind the ground at formation level. 
 
20. Cast remaining sections of sub-basement rafts, foundation bases and walls. 
 
21. Remove low level of propping about 14 days after basement rafts were cast. Subject to SE approval. 
 
Remaining Basement Construction Works 
 
22. Erect steel columns and remaining ground floor beams under existing walls, cast ground floor slabs. 
When these are in place remove temporary basement shores, break temporary piles and make good all 
temporary works holes. 
 
Remaining Superstructure Works 
 
23. Install remaining 1st floor structure, support the existing structure over in conventional needle and 
props matters to builders details. allow for back-propping ground floor off basement raft. 
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APPENDIX A 
 

SEQUENCE OF BASEMENT CONSTRUCTION SKETCHES, DRAWING S 
AND BASEMENT TEMPORARY WORKS 
 
15011 TW  
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APPENDIX B 
 

OUTLINE CALCULATIONS FOR TEMPORARY WORKS 
 
15011 TW  
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Axiom Structures Limited 17 Wadham Gardens

Temporary Works 

Basement Walls

October 2015Introduction - Stage 1

The worst case surcharge/lateral loading is applied from boundary of 19 Wadham due to existing building

Stage 1 of underpinning with hit and miss full depth pins to resist sliding of the base

High Level Shores are to be either Mega Shores RMD or mild steel 203UC as noted below

Basement wall with surcharge from the adjacent building.

Temporary horizontal strut design (unit weight ) BS8002

    w not critical

g = 18 kN/m3

fi = 20 degree

Ka = 0.5 a

a = 1 m P_Q

b = 1.5 m b

H = 2.5 m    L = b+2/3Hp =

Hp = 1.5 m Ps     Pe 2.5 m

Hp

Active Pressures on Wall PP

Earth:

Pe at H = ka x g x H = 22.5 kN/m/m

Pe T = PeH x H x 0.5 = 28.1 kN/m BS8002: 1994

Surcharge

S = 2.5 kN/m2

Ps = S x ka = 1.25 kN/m/m

Ps T = Ps x H = 3.125 kN/m

Water:

not considered in temporary condition

For Tri Load = max. Pe + Ps 23.8 kN/m/m

Force = For Tri Load = max PeT + PsT 31.3 kN/m

Surcharge from point load - Empirical method by Terzaghi

QL = DL+IL 71 kN/m

Pn = QL x (Ka)^0.5 50.2 kN/m

A = 1.5 m

fi' = 20 degree

45+fi'/2 55 degree

Dtop = A*tg(fi') 0.55 m

D = A*tg(45+fi'/2)-Dtop = 1.60 m

pn = 2Pn / D = 63 kN/m/m

From Analysis RC pin design

Check bending of pins:

Muls max = u/pin span 13.5 kNm/m

not critical for 2m spacing between props

As prov min = B785, cover 50, 350thk = Mc = 90kNm / m ….. OK

Loads in struts:

From Analysis = Fa = 57 kN /m

Fb = 10 kN /m

Spacing of struts = 3 m
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Axiom Structures Limited 17 Wadham Gardens

Temporary Works 

Basement Walls

October 2015

Load to raking strut A at angle = 90 degree

R = Rake = Fa x Ls / cos(90-angle) = 171 kN

V =Upwards parallel to face = Fa x Ls x tan(90 - angle) = 0.0 kN

Check Sliding of U/pins

Load to strut B

Axial = Fb x Ls = 30 kN <== resisted by passive resistance

Passive force resistance =

Kp x red factor (1.0) = 2.04

Hp = 1.5 m

g = 18 kN/m3

PP = 0.5 x g x Hp^2 x Kp = 41.3 kN/m/m  = P x 1width at 3m = 41.3 kN

Resistance due to friction to soil from self-weigth of wall

Existing Wall Swt = 225thk wall x 6m (h) = 30 kN/m (low value dead load of wall only, conservative)

350thk RC x 2m h = 17

Fmin = 47 kN/m

f' = 20 Clay

Base friction = Fmin x tan (2/3*20deg) = 11.1 kN / m B x 3 width = 33 kN

total = 75 kN

Sliding check = Factor of Safety FOS = R / Hb = 2.49

> 1.5 OK

Design of High Level Strut A = at 3m CRS

L effective = 6.0 m

Fsls A = 205 Kn <= continous span of waling beam

Fuls A = 308 kN (gf = 1.5) Fa

Lateral Restraint Strut A by Scaffold Tube - not required angle

Earth
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Axiom Structures Limited 17 Wadham Gardens

Temporary Works 

Basement Walls

October 2015Pcx SWL = 400 kN

Pcy SWL = 400 kN for e=10mm, Le=5m (low level prop) > Fb = sls 205 kN OK 0.51

Use RMD MEGA SHORE Props at max 3m crs

End RMD Jack Base = AWL = 450kN > Fb = sls 205 kN OK

Alternative Mild Steel Section = 203UC46

Pcy (Le=6) = 592 kN > > Fb = uls 308 kN OK 0.52

Check Walling beam

L = 3 m

w= sls = 57 kN/m L L

Msls = wl^2/9 57 kNm

Ixx req = 3524.31 cm4 use => RMD mega shor

Mawl = 102 kNm

Ixx = 5981 cm4

OK

deflection for continuous

defl = 3.4 mm

span/882 OK
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Axiom Structures Limited 17 Wadham Gardens

Temporary Works 

Basement Walls

October 2015Alternative is to use waling beam as fully tied underpinning together over 1.0m, horiz. H12 at 200crs NF+FF

= 5H12 at 200 crs = Mc uls = 210kNm / Mc sls = 140kNm

Alternative is to use 203UC60 = Ixx = 6130 cm4 def= 3.32 mm

Mb = L=3m = 169 kNm M/Mb = 0.34

Design Waling Beam = from Analysis = for 203UC46

Mmax uls = 1.4x62 86.8 kNm Mb= Le=3m = 153 kNm 0.57 OK

Nmax uls = 1.4 x 208 = 291.2 kN Pcx = Le=3m = 1930 kN 0.15 OK

Combined check = Mmax/Mb + Nmax / Pc = 0.72 < 1.0 OK

Vuls= 1.4 x 113 158.2 kN Pv = 312 kN

Ra = 194 kN /m

Rb = 208 kN /m

Load to raking strut B (Critical) at a = 45 degree

Axial = Fa x Ls / cos(angle) = 294.2 kN

Upwards parallel to face = Fa x Ls x tan(90 - angle) = 208.0 kN (critical)

Web bearing and buckling on struts - continuous support

Pw=C1+b1C2 = 655 kN OK

Px= K(C4Pw)^0.5 = 511.2 kN OK no stiffeners required > 295x1.4 = 412 kN

Deflection Check =

deflection = 3.6 mm L1/250 = 4.8 mm OK

Use 203UC60 to suit cross props and limit deflection to less than 3mm

 conservatively stiffness of RC pins ignored in assessment.
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Description:

   

Units: Consistent

Beam Properties:

          X        EI      Disp  Rotation  V Spring  R Spring

          0     71450                                        
          1                   0                              
        3.5                   0                              

Point Loads:

          X     PLoad    Moment

Uniform Loads:

     XStart      XEnd    UStart      UEnd

          0       2.5        -2       -24
        0.6       1.6       -63         0

20

Analysis Data:

 Beam Length = 3.5
 Number of Nodes = 205
 Number of Elements = 204
 Number of Degrees of Freedom = 410

Reactions:

          X       Vert        Rot

   1.000000     57.007           
      3.500      6.993           

Equilibrium:

                 Force   Reaction       Diff

       Vert    -64.000     64.000      0.000
        Rot     81.483    -81.484     -0.000

Min & Max values:

 Min Shear      =    -26.560 at    1.000000
 Max Shear      =     30.447 at    1.000000
 Min Moment     =     -6.835 at    1.000000
 Max Moment     =      8.052 at       2.188
 Min Rotation   = -7.65e-005 at       3.500
 Max Rotation   = 7.401e-005 at       1.278
 Min Deflection =-6.383e-005 at       2.240
 Max Deflection = 4.644e-005 at           0



Reactions

57.007 6.993

Shear

-26.560000

30.446585

Moment

-6.834585

8.051756

Rot.
radians

-0.000077

0.000074

Defl.

-0.000064

0.000046
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Axiom Structures Limited 17 Wadham Gardens

Temporary Works 

Basement Walls

October 2015Introduction - Stage 2

The worst case surcharge/lateral loading is applied from boundary of 19 Wadham Gardens

Stage 2 of underpinning is completed and high and low level props are in place

High Level Shores are to be either Mega Shores RMD or mild steel 203UC as noted below

Refer to MS TW-200 for sequence of works.

Basement wall with surcharge from the adjacent building.

Temporary horizontal strut design

g = 18 kN/m3 (unit weight ) BS8002

fi = 20 degree not critical

Ka = 0.5

a = 1 m P_Q

b = 2.3 m a

c= 0.8 m

H = 4.1 m b

0.25H = 1.03 m

c

Active Pressure on Wall Ps Pe

Earth:

Pe at H = ka x g x H = 36.9 kN/m/m

Pe T = PeH x H x 0.5 = 75.6 kN/m BS8002: 1994

Surcharge

S = 2.5 kN/m2

Ps = S x ka = 1.25 kN/m/m

Ps T = Ps x H = 5.125 kN/m

he = 0.07 m

Water:

not considered in temporary condition

For Tri Load = max. Pe + Ps 38.2 kN/m/m (short term temporary works)

Force = For Tri Load = max PeT + PsT 80.8 kN/m (long term temporary works)

Surcharge from point load - Empirical method by Terzaghi

QL = DL+IL 71 kN/m

Pn = QL x (Ka)^0.5 50.2 kN/m

A = 1.5 m

fi' = 20 degree

45+fi'/2 55 degree

Dtop = A*tg(fi') 0.55 m

D = A*tg(45+fi'/2)-Dtop = 1.60 m

pn = 2Pn / D = 63 kN/m/m

Ciria C580

Loads in struts:

From Analysis = Fa = 56 kN /m

Fb = 59 kN /m

Spacing of struts = 3 m Fa

angle

Load to raking strut A at angle = 90 degree

R = Rake = Fa x Ls / cos(90-angle) = 168.0 kN Fb

V =Upwards parallel to face = Fa x Ls x tan(90 - angle) = 0.0 kN

Load to raking strut B

Axial = Fb x Ls = 177 kN
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Axiom Structures Limited 17 Wadham Gardens

Temporary Works 

Basement Walls

October 2015

Pcx SWL = 400 kN

Pcy SWL = 400 kN for e=10mm, Le=5m (low level prop) > Fb = 168 kN OK 0.42

Use RMD MEGA SHORE Props at max 3m crs

End RMD Jack Base = AWL = 450kN > Fb = 168 kN OK

BY INSPECTION OF STAGE 1, WALING BEAMS ALTERNATIVES ARE 203UC60
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Description:

   

Units: Consistent

Beam Properties:

          X        EI      Disp  Rotation  V Spring  R Spring

          0     71450                                        
          1                   0                              
        3.3                   0                              
        4.1                                                  

Point Loads:

          X     PLoad    Moment

Uniform Loads:

     XStart      XEnd    UStart      UEnd

          0       4.1        -2     -38.2
        0.6       1.6       -63         0

24

Analysis Data:

 Beam Length = 4.1
 Number of Nodes = 205
 Number of Elements = 204
 Number of Degrees of Freedom = 410

Reactions:

          X       Vert        Rot

   1.000000     55.153           
      3.300     58.757           

Equilibrium:

                 Force   Reaction       Diff

       Vert   -113.910    113.910      0.000
        Rot    249.051   -249.051     -0.000

Min & Max values:

 Min Shear      =    -31.022 at       3.300
 Max Shear      =     28.578 at    1.000000
 Min Moment     =    -11.471 at       3.300
 Max Moment     =      5.880 at       2.091
 Min Rotation   =-4.062e-005 at       2.829
 Max Rotation   = 4.252e-005 at       1.312
 Min Deflection =-3.263e-005 at       2.091
 Max Deflection = 1.376e-005 at           0



Reactions

55.153 58.757

Shear

-31.022256

28.578476

Moment

-11.470520

5.880059

Rot.
radians

-0.000041

0.000043

Defl.

-0.000033

0.000014
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Axiom Structures Limited 17 Wadham Gardens

Temporary Works 

Basement Walls

October 2015
Introduction - Stage 3

The worst case surcharge/lateral loading is applied from boundary of 19 Wadham due to existing building

Stage 2 of underpinning is completed and basement slab, high and low level props are in place

Sub basement shores are to be either Mega Shores RMD or mild steel 203UC as noted below

Refer to MS TW-200 for sequence of works.

Basement wall with surcharge from the adjacent building.

Temporary horizontal strut design

g = 18 kN/m3 (unit weight ) BS8002

fi = 20 degree not critical

Ka = 0.5

a = 1 m P_Q

b = 3.7 m a

c= 0.7 m

d= 0.7 m b

H = 6.1 m Base slab

0.25H = 1.53 m c

d

Active Pressure on Wall Ps Pe

Earth:

Pe at H = ka x g x H = 54.9 kN/m/m

Pe T = PeH x H x 0.5 = 167.4 kN/m BS8002: 1994

Surcharge

S = 2.5 kN/m2

Ps = S x ka = 1.25 kN/m/m

Ps T = Ps x H = 7.625 kN/m

he = 0.07 m

Water:

not considered in temporary condition

For Tri Load = max. Pe + Ps 56.2 kN/m/m (short term temporary works)

Force = For Tri Load = max PeT + PsT 175.1 kN/m (long term temporary works)

Surcharge from point load - Empirical method by Terzaghi

QL = DL+IL 71 kN/m

Pn = QL x (Ka)^0.5 50.2 kN/m

A = 1.5 m

fi' = 20 degree

45+fi'/2 55 degree

Dtop = A*tg(fi') 0.55 m

D = A*tg(45+fi'/2)-Dtop = 1.60 m

pn = 2Pn / D = 63 kN/m/m

Check bending of pins:

Muls max = u/pin span 24 kNm/m

not critical for 2m spacing between props

As prov min = B785, cover 50, 350thk = Mc = 90kNm / m ….. OK

Loads in struts:

Fa = 67 kN /m <==mega shores as previously

From Analysis = Fb = 97 kN /m <==as constructed basement raft

Fc = 46 kN /m

Fa

Spacing of struts = 2 m

Fb

Load to raking strut C at angle = 90 degree

R = Rake = Fa x Ls / cos(90-angle) = 92.0 kN Fc

V =Upwards parallel to face = Fa x Ls x tan(90 - angle) = 0.0 kN

Load to raking strut C

Axial = Fb x Ls = 92 kN

Axial = ULS = 138 kN

Ley = 6 m

Mild Steel Section = 152UC30

Pcy (Le=6) = 243 kN > > Fb = uls 138 kN OK 0.57
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Description:

   

Units: Consistent

Beam Properties:

          X        EI      Disp  Rotation  V Spring  R Spring

          0     71450                                        
          1                   0                              
        3.7                                                  
        4.4                   0                              
        5.4                   0                              
        6.1                                                  

Point Loads:

          X     PLoad    Moment

Uniform Loads:

     XStart      XEnd    UStart      UEnd

          0       6.1        -2     -56.2
        0.6       1.6       -63         0

27

Analysis Data:

 Beam Length = 6.1
 Number of Nodes = 207
 Number of Elements = 206
 Number of Degrees of Freedom = 414

Reactions:

          X       Vert        Rot

   1.000000     66.636           
      4.400     96.587           
      5.400     45.788           

Equilibrium:

                 Force   Reaction       Diff

       Vert   -209.010    209.010     -0.000
        Rot    738.871   -738.871     -0.000

Min & Max values:

 Min Shear      =    -59.674 at       4.400
 Max Shear      =     40.033 at    1.000000
 Min Moment     =    -28.145 at       4.400
 Max Moment     =     21.330 at       2.592
 Min Rotation   =  -0.000242 at       3.812
 Max Rotation   =   0.000281 at       1.189
 Min Deflection = -0.0003029 at       2.623
 Max Deflection =  0.0002569 at           0



Reactions

66.636 96.587 45.788

Shear

-59.673566

40.032992

Moment

-28.145361

21.329748

Rot.
radians

-0.000242

0.000281

Defl.

-0.000303

0.000257
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Axiom Structures Limited 17 Wadham Gardens

Basement Props - Rear Garden

Oct 2015
Introduction - REAR WALL

High and low level propping is required to retain rear wall until permanent structure is in place, refer to TW-202

for sequence of works

Temporary Struts to Rear Garden - Retaining Wall

g = 18 kN/m3 (unit weight )

fi = 20 degree (Angle of internal friction ) 

Ka = 0.5 BS8002

a = 1 m not critical

b = 2.3 m TW03

c= 0.8 m Fa

H = 4.1 m

0.25H = 1.03 m

TW04

Fb

Active Pressure on Wall

Earth:

Pe at H = ka x g x H = 36.9 kN/m/m

Pe T = PeH x H x 0.5 = 75.6 kN/m (conventional triangular shape)

Surcharge

S = 5 kN/m2

Ps = S x ka = 2.5 kN/m/m

Ps T = Ps x H = 10.3 kN/m

he = 0.14 m

Water:

not considered in temporary condition

at 0 2.5 kN/m/m

Pe+Ps at H= 39.4 kN/m/m (short term temporary works)

Loads in line of struts:

From Analysis = Fa = 25 kN /m

Fb = 63 kN /m

a

Spacing of struts = 2.5 m Fa

b

Load to raking strut A at angle = 45 degree Fb === horizontal angle

Axial = Fa x Ls / cos(90-angle) = 88.4 kN c

sideway to face = Fa x Ls x tan(90 - angle) = 62.5 kN

Load to raking strut B at angle = 45 degree

Axial = Fb x Ls / cos(90-angle) = 222.7 kN

sideway to face = Fb x Ls x tan(90 - angle) = 157.5 kN
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Axiom Structures Limited 17 Wadham Gardens

Basement Props - Rear Garden

Oct 2015

Design of Cross Strut A  = Worst Case High Level, apply to TW03

Apply a single prop at top

L effective = 5.0 m

Fsls A = 88 kN Load to struts BS 8002 when rectanural distribution:

Fuls A = 133 kN (gf = 1.5) 0.4x(18)x2/3x (a+b)/2 x 4.1 x 2.5= 81.18 kN

similar but less than triang

Lateral Restraint Strut A by Scaffold Tube - not required

Extract from RMD S/Slim Buckling  About  the Y Axis

Pcx SWL = 150 kN

Pcy SWL = 100 kN for e=10mm, Le=4m (high lev. prop) > Fb = 88 kN   OK 0.88

Use single RMD S/SLIM Soldier Props at max 2.5m crs top

End Pin and R Clip Connectors of RMD = AWL = 100kN > Fb = 88 kN   OK

Alternative Use 152x152x30UC S355

Pcy = le=5m = 327 kN Fuls / Pcy = 0.41

Pv = 169 kN

Connection to face of wall = PER PROP, consider at angle 45 degree

Fh = from above 62.5 kN <=== per prop (gf = 1.5)

Fh = uls 93.8 kN (gf = 1.5) (Critical Single Rake A)

Use 2M16 Resin Anchors = Rawl R-Kex , cmin=

cv > 300 = s = 150 = 0.92 fb_n = C40 = 1.1

Vrd c = 52.7 kN/ anchor

Vrd s = M16 8.8 = 58.9 kN / anchor

capacity for 2 anchors= 105.5 kN > Vuls 94 kN Use 2M16 at 150crs / per prop

Connect with RMD - S/Slim = prop end con => AWL = pin and R Clip = 100 kN     > 62.5 kN.... OK

Note: Conservatively friction of end plate to rough concrete face not considered.

Bearing on concrete face = F_v / 0.1 x 0.1 = 9.375 N/mm2 < 40N/mm2  / 1.5 = 26N/mm2
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Basement Props - Rear Garden

Oct 2015

Design of Cross Strut B  = Worst Case Low Level, apply to TW04

L effective = 5.0 m

Fsls A = 223 kN

Fuls A = 334 kN (gf = 1.5)

Lateral Restraint Strut  - not required

Use 203x203x46UC S355 at max 2.5m crs

Pcy = le=5m = 409 kN Fuls / Pcy = 0.82

Pv = 241 kN

Connection to face of wall = PER PROP, consider at angle 45 degree

Fh = from above 157.5 kN <=== per prop (gf = 1.5)

Fh = uls 236.3 kN (gf = 1.5) (Single Rake B)

Use 2M16 Resin Anchors = Rawl R-Kex , cmin=

cv > 300 = s = 150 = 0.92 fb_n = C40 = 1.1

Vrd c = 52.7 kN/ anchor

Vrd s = M16 8.8 = 58.9 kN / anchor

capacity for 6 anchors= 316.4 kN > Vuls 236 kN Use 6M16 at 150crs / per prop

Connect with 15thk end plate x 200 x 200 100 kN     > 157.5 kN.... OK

Note: Conservatively friction of end plate to rough concrete face not considered.

Bearing on concrete face = F_v / 0.2 x 0.2 = 5.90625 N/mm2 < 40N/mm2  / 1.5 = 26N/mm2
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Axiom Structures Limited 17 Wadham Gardnes

NW3

Temporary Toes
Temporary Toes calculations:

- to match size of existing footings under piers or as below for side walls where

distribution of load is possible

Towards no15-17 & 17-19 Wadham Gardens

1st Stage U/pin = typical side walls 350THK - THE WORST CASE - DIG 1

Loadings:

L or W x DL+IL DL+IL

Roof x 5/2m 2.5 x 1.5 3.75

Floor x 3no x 5/2 7.5 x 1.25 9 (2nd,1st, GF timber)

9" Brick Wall chimneys x 1.5 1.5 x 5 7.5 allowance distributed

13.5" Brick Wall x 7h = 7 x 7.2 50.4

350thk RC wall  x 2.5 = 2.5 x 8.4 21

w = 92 kN/m

Allowable GBP = C=50 100 kN/m2

unloading of the base = 2.5m x 16 x 0.75 = 30

ABP tot= 130 kN/m2

B of temporary  = w  / ABP = 0.71 m

B used = 0.750 m => pressue = 122.7 kN/m2

2nd Stage U/pin = typical side walls 350THK - THE WORST CASE - DIG 2

Loadings:

L or W x DL+IL DL+IL

Roof x 5/2m 2.5 x 1.5 3.75

Floor x 3no x 5/2 7.5 x 1.25 9 (2nd,1st, GF timber)

9" Brick Wall chimneys x 1.5 1.5 x 5 7.5 allowance distributed

13.5" Brick Wall x 7h = 7 x 7.2 50.4

350thk RC wall  x 4.8 = 2.5 x 8.4 21

w = 92 kN/m

Allowable GBP = C=75 180 kN/m2 AS PER SI BELOW 3.5m

unloading of the base = 4.8m x 16 x 0.75 = 57.6

ABP tot= 237.6 kN/m2

B of temporary  = w  / ABP = 0.39 m

B used = 0.750 m => pressue = 122.7 kN/m2
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NW3

Piles Capacity Estimate

Temporary Piles Design Notes:

Specialist subcontractor is to carry out detail design of embedded piles.

principles of pile design are as per SI report prepared by Soil Consultants, BIM page 36-37

Axiom Structures have been involved in similar projects where 350dia piles 

were successfully used to form propped embedded contigous piled walls using mini- 

and medium size piling rigs.

As per temporary internal piles design, the maximium force does not exceed 250kN per pile 

Scheme pile design for information is as follows and subject to detail  design.
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