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 Axiom Structures Limited 
 

Axiom 18005/TW/01 B1 December 2018 

Introduction 
 
Temporary works are required to enable construction of retro-fit basement and new rear lightwell at the 
above site. 
 
Permanent works proposals are as per Axiom Structures drawings. 
 
Substructure 
- Basement propping design for DIG and DIG2 (To formation level) 
- Temporary continuous pre-bent bars in bases below side wall check 
 
Refer to next pages for calculation checks. 
 
Loads Taken (Temporary Condition):  
 
-  We allowed that the building is to be partly demolished before basement works commence. 
 
 
Timber Roof => Dead = 0.75 kN/m2, Imposed Load = 0.75 kN/m2  
All timber floor areas => Dead = 0.5 kN/m2, Imposed load = 0.75 kN/m2  
Solid Masonry walls at 20kN/m3 
 
Supporting Documents: 
London Geological Survey Maps, ground investigation report, CIRIA 111. 
 
Lateral Stability, Load Path & Disproportionate Collapse:  
Retained walls to be restrained by rakes shores as 18005-TW drawings. 
 
 
Soil Type & Foundation:  
Allowable ground bearing pressure is assumed to be 100kN/m2 + 50kN/m2 (unloading)) and to be 
reviewed on site in the first pin.  
 
BASEMENT AND RETAINING WALLS DESIGN PARAMETERS AND REMARKS 
 
Ground parameters (CLAY) as per ST Consult. 
 
   f = 24 =>  Ka = 0.41 
 
Weights: 
Density of ground = 20kN/m3, Submerged density of retained mat = 13.3kN/m3,  
Saturated Soil = 23kN/m3 
Water = 10kN/m3, but water is not considered as lateral load in calculations 
Concrete = 24kN/m3 
 
Factors of safety = gf  = 1.2  Earth 
   = ground water not considered 
   = 1.4 Dead 
   = 1.6 Imposed 
Surface Surcharge = Side properties Ps =>   Qk = 5kN/m2 (allowed for unknown condition) 
   Road (Front and side) => Qk = 10kN/m2 
   Adjacent Buildings =>  N/A 
 
Overall Sliding – by inspection of fully buried structure cross props and braces, sliding is sustained by 
friction effect and passive pressure of new walls. 
- refer to next pages for checks of localised overturning, sliding and bearing on soil 
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Project: 85 Camden Mews

Loading Allowances
Thickesses of the walls as surveyed on site

Loading:
Dead: kN/m2 Imposed Total

Timber Floors: (house)
Finishes = allowance 0.10 0.75
18mm T&G floor deck 0.10
Floor Joists (200x47 at 400crs at 550kg/m3) 0.15
12.5mm Ceiling p/board finish at 10kg/m3 0.15
Partitions allowance 0.25

SLS= 0.75 0.8 1.5
ULS= 1.1 1.2 2.3

Dead: kN/m2 Imposed Total
New Ceiling Timber: L/W storage
Insulation 0.02 0.3
Joists 0.08
Ceiling Plaster 0.15

SLS= 0.3 0.3 0.6
ULS= 0.4 0.5 0.8

Dead: kN/m2 Snow Total
Roof Structure on plan
Slate Tiles 0.50 sb = 0.6
Battens, roof underlay, boarding 0.07 pitch= 26
Roof Rafters 0.08
100mm Insulation Boards 0.02 0.6
Plasterboard ceiling 0.13

F= 0.8

On plan = F / cos25°= 0.89
SLS= 0.9 0.6 1.5
ULS= 1.2 1.0 2.2

Dead: kN/m2 Imposed Total
Timber Staircase:
Finishes = Lightweight 0.25 0.75
Timber Structure 0.25
Ceiling and Services 0.25

SLS= 0.75 0.8 1.5
ULS= 1.1 1.2 2.3

Wall Line Loads

Dead: kN/m2 Height Total
New Internal non-LB Walls: DLxH
Framing 50x75 at 400c/c 0.10 0.1
2x12.5mm plasterboard (10kN/m2) 0.2

SLS= 0.3 3.0 0.9
ULS= 0.4 3.0 1.3

or distributed on plan = 0,25kN/m2

Dead: kN/m2 Height Total
Existing/New External Brick Walls: DLxH
225 Brickwork (at 20kN/m3) 4.5
Internal S/C/L finish plaster 0.5

SLS= 5.0 3.0 15.0
ULS= 7.0 3.0 21.0
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Project: 85 Camden Mews

w1 -Side wall in towards neighbour's garage
L Dead Live DL+IL

BO= Roof x 3.2m 3.20 = 3.20 0.9 2.8 0.60 1.9 4.8
BO= 1st Floor  x 6.7m/2 3.35 = 3.35 0.75 2.5 0.75 2.5 5.0
Wall (225) x 4.8m 4.8 = 4.80 5.0 24.0 0.00 0.0 24.0

sum kN 29 4

SLS= 34
ULS= 48

Basement Wall (300) x 1.0h 1.0 = 1.0 7.8 7.8 0.00 0.0 8

sum kN 37 4

SLS= 42
ULS= 59

Unloading soil pressure say = 18kN/m2 x 1.4m (h) = 25 kN/m2
Allowable pressure = Stiff Clay = 100 kN/m2
with unloading allowance = 125 kN/m2

0.33 m Use min. 0.4m temporary base
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Project: 85 Camden Mews

Introduction:

Permanent retaining wall is not sufficient to resist sliding and overturning without 

connection with the basement slab, hence propping is to be adopted until base slab is constructed. 

Refer to TW-400 for sequence of works.

Temporary Struts to Retaining Wall - 83/85 Camden Mews

D I G    1 

g = 20 kN/m3 (unit weight )

fi= 25 degree (Angle of internal friction ) 

Ko = 0.58 (Stiff Clay)                  83 CM

a = 0.4 m

b = 0.6 m TW-01

c= 0.45 m

H = 1.45 m TW-02

0.25H = 0.36 m

Active Pressure on Wall

Earth:

Pe at H = k0 x g x H = 16.8 kN/m/m

Pe T = PeH x H x 0.5 = 12.2 kN/m (conventional triangular shape)

Surcharge 

S = (Party wall) 5 kN/m2

Ps = S x k0 = 2.9 kN/m/m

Ps T = Ps x H = 4.2 kN/m

he = 0.15 m

Surcharge from adjacent footings - from calculations refer to previous page - applied 0.85m BGL

Q = 43 kN/m

A = 0.27 m

θ = 25 degree

Ka = 0.41

D(0) = A x tanθ = 0.1 m

D(1) = A x tan(45+θ/2) 0.4 m

D = D(1)-D(0) = 0.3 m

Pn = Q x (Ka)^0.5= 27 kN/m

pn = 2Pn / D 184 kN/m/m

Water:

not considered in temporary condition Extract from Ciria C580

at 0 2.9 kN/m/m

Pe+Ps at H= 19.7 kN/m/m (short term temporary works)

Loads in line of struts:

Fa = 4 kN /m

Fb= 40 kN /m
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Project: 85 Camden Mews

TW-01=TW-02 (critical Fb): a TW-01

Load to diagonal prop:

Lb=Max. spacing of props= 2.5 m b 

Axial = Fb x Lb = 100.0 kN TW-02

Load to raking strut TW-01 at angle = 45 degree c

Axial SLS = Fsls/ cos(90-angle) = 141.4 kN

sideway to face = Fuls x tan(90 - angle) = 100.0 kN             -->Note that stiff corner effects not

taken into account <-- conservatively

Use 4M20 R-kex resin bolts (Spacing= 150mm):

Ps,1= 85.1 kN/bolt

f= factor for spacing= 0.87

Ps= 296.1 kN > Sideway=100kN    OK

Check Raking Props TW-02:

Fuls = 212.1 kN

Mnom = 0.05 x Fuls 10.6 kNm

Try 152x152x37UC S355
Le = 4 m
Pc = 630.0 kN  (Blue book)
Mb = 77.1 kNm

Interaction check compression with bending
Mxx/Mbs + Myy/Mcy + F/Pcy = Mxx/Mbs 0.14

Myy/Mcy 0.00 =
F/Pcy = 0.34 = 0.47  < 1 OK

152UC37 is sufficient

Bearing on concrete face = F_v / 0.3 x 0.3 = 2.4 N/mm2 < 40N/mm2  / 1.5 = 26N/mm2
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Axiom Structures Limited
85 Camden Mews
83-85 wall DIG 1 

View - Reaction forces(kN,kN/m), Cases: 2 (Pe)

View - Reaction forces(kN,kN/m), Cases: 3 (Ps)
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Axiom Structures Limited
85 Camden Mews
83-85 wall DIG 1 

View - Reaction forces(kN,kN/m), Cases: 6 (Pe+Pw+Ps)
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Project: 85 Camden Mews

Introduction:

Permanent retaining wall is not sufficient to resist sliding and overturning without 

connection with the basement slab, hence propping is to be adopted until base slab is constructed. 

Refer to TW-400 for sequence of works.

Temporary Struts to Retaining Wall - 83/85 Camden Mews

D I G    1 
According to BS8002

g = 20 kN/m3 (unit weight )

fi= 25 degree (Sand and Gravel) BS8002

Ko = 0.58

a = 0.4 m TW-01

b = 0.6 m

c= 0.45 m

H = 1.45 m TW-02

0.25H = 0.36 m

Active Pressure on Wall

Earth according to BS8002:

Pe at 0.25H = 0.4 x g x H = 11.6 kN/m/m

Pe T = Pe0.25H x 3/4H = 12.6 kN/m

Surcharge 

S = (Party wall) 5 kN/m2

Ps = S x k0 = 2.9 kN/m/m

Ps T = Ps x H = 1.3 kN/m

he = 0.15 m

Surcharge from adjacent footings - from calculations refer to previous page - applied 0.85m BGL

Q = 43 kN/m

A = 0.27 m

θ = 0 degree

Ka = 1.00

D(0) = A x tanθ = 0.0 m

D(1) = A x tan(45+θ/2) 0.3 m

D = D(1)-D(0) = 0.3 m

Pn = Q x (Ka)^0.5= 43 kN/m

pn = 2Pn / D 319 kN/m/m

Water:

not considered in temporary condition

at 0 2.9 kN/m/m

Pe+Ps at H= 14.5 kN/m/m (short term temporary works)

Loads in line of struts:

Fa = 8 kN /m TW-01 Shores designed for crtical load Fb, hence OK

Fb = 36 kN /m Not critical
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Axiom Structures Limited
85 Camden Mews
83-85 wall DIG 1 BS8002

View - Cases: 2 (Pe)

View - Cases: 3 (Ps)
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Axiom Structures Limited
85 Camden Mews
83-85 wall DIG 1 BS8002

View - Reaction forces(kN,kN/m), Cases: 6 (Pe+Pw+Ps)
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Project: 85 Camden Mews

Introduction:

Permanent retaining wall is not sufficient to resist sliding and overturning without 

connection with the basement slab, hence propping is to be adopted until base slab is constructed. 

Refer to TW-400 for sequence of works.

Temporary Struts to Retaining Wall - 83/85 Camden Mews

D I G    2 

g = 20 kN/m3 (unit weight )

fi= 25 degree (Angle of internal friction ) 

Ko = 0.58 (Stiff Clay)                  83 CM

a = 0.4 m

b = 2.7 m TW-01

c= 0.5 m

H = 3.6 m

0.25H = 0.90 m

RC base

Active Pressure on Wall

Earth:

Pe at H = k0 x g x H = 41.8 kN/m/m

Pe T = PeH x H x 0.5 = 75.2 kN/m (conventional triangular shape)

Surcharge 

S = (Party wall) 5 kN/m2

Ps = S x k0 = 2.9 kN/m/m

Ps T = Ps x H = 10.4 kN/m

he = 0.15 m

Surcharge from adjacent footings - from calculations refer to previous page - applied 0.85m BGL

Q = 43 kN/m

A = 0.27 m

θ = 25 degree

Ka = 0.41

D(0) = A x tanθ = 0.1 m

D(1) = A x tan(45+θ/2) 0.4 m

D = D(1)-D(0) = 0.3 m

Pn = Q x (Ka)^0.5= 27 kN/m

pn = 2Pn / D 184 kN/m/m

Water:

not considered in temporary condition Extract from Ciria C580

at 0 2.9 kN/m/m

Pe+Ps at H= 44.7 kN/m/m (short term temporary works)

Loads in line of struts:

Fa = 57 kN /m

Fb= 56 kN /m
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Project: 85 Camden Mews

TW-01 prop check: TW-01

Load to diagonal prop: a

Lb=Max. spacing of props= 2.5 m

Axial = Fb x Lb = 140.8 kN b

TW base

Load to raking strut TW-01 at angle = 45 degree c

Axial SLS = Fsls/ cos(90-angle) = 199.1 kN

sideway to face = Fuls x tan(90 - angle) = 140.8 kN             -->Note that stiff corner effects not

taken into account <-- conservatively

Use 4M20 R-kex resin bolts (Spacing= 150mm):

Ps,1= 85.1 kN/bolt

f= factor for spacing= 0.87

Ps= 296.1 kN > Sideway=167.3kN    OK

Check Raking Props TW83:

Fuls = 298.6 kN

Mnom = 0.05 x Fuls 14.9 kNm

Try 152x152x37UC S355
Le = 4 m
Pc = 630.0 kN  (Blue book)
Mb = 77.1 kNm

Interaction check compression with bending
Mxx/Mbs + Myy/Mcy + F/Pcy = Mxx/Mbs 0.19

Myy/Mcy 0.00 =
F/Pcy = 0.47 = 0.67  < 1 OK

152UC37 is sufficient

Bearing on concrete face = F_v / 0.3 x 0.3 = 3.3 N/mm2 < 40N/mm2  / 1.5 = 26N/mm2

Load to Bottom of Pin

Design of Basement Toes to Work as Ground Beam between Walls:

From analysis = w_sls = 56.3 kN/m

L = Span bet'n footings to act as struts = 6.6 m

Muls = FOS x Ruls x L^2 / 8 = 460 kNm (FOS=1.5)

 INPUT Location RC TW base

Design moment, M 460.0 kNm fcu 35 N/mm² gc = 1.50

ßb 1.00 fy 500 N/mm² gs = 1.15

Span 6600 mm steel class A

Height, h 1800 mm Comp cover 50 mm to main reinforcement

Breadth, b 350 mm Tens cover 50 mm to main reinforcement

Tens Ø 12 mm Side cover 50 mm to main reinforcement

Comp Ø 12 mm Section location

 OUTPUT RC Ground Beam

d = 1800 - 50 - 12/2 = 1744.0 mm

(3.4.4.4) K' = 0.156 > K = 0.006  ok .

(3.4.4.4) z = 1,744.0(0.5 + (0.25 - 0.006/0.893)^½ ) = 1,732.8 > 1,656.8 mm

(Fig 3.3) fst = 434.8 N/mm²  

As = 1E6 x 214 /1,656.8 /434.8 = 297 mm²

PROVIDE 6H12 tension steel = 678 mm²

(Equn 8) fs =  2/3 x 500 x 297 /905 = 109.4 N/mm²

(Table 3.11) Comp mod factor = 1 + 0.037 /(3 + 0.037) = 1.012 < 1.5

(Table 3.10) Tens mod factor = 0.55 + (477 - 109.4) /120 /(0.9 + 0.201) = 3.332>2

(3.4.6.3) Permissible L/d = 26.0 x 1.012 x 2.000 = 52.634

(3.4.6.1) Actual L/d = 4500 /1744.0 = 2.580  ok
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Axiom Structures Limited
85 Camden Mews
83-85 wall DIG 2 

View - Reaction forces(kN,kN/m), Cases: 2 (Pe)

View - Reaction forces(kN,kN/m), Cases: 3 (Ps)
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Axiom Structures Limited
85 Camden Mews
83-85 wall DIG 2 

View - Reaction forces(kN,kN/m), Cases: 6 (Pe+Pw+Ps)
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Project: 85 Camden Mews

Introduction:

Permanent retaining wall is not sufficient to resist sliding and overturning without 

connection with the basement slab, hence propping is to be adopted until base slab is constructed. 

Refer to TW-400 for sequence of works.

Temporary Struts to Retaining Wall - 83/85 Camden Mews

D I G    2
According to BS8002

g = 20 kN/m3 (unit weight )

fi= 25 degree (Sand and Gravel) BS8002

Ko = 0.58

a = 0.4 m TW-01

b = 3.05 m

c= 0.15 m

H = 3.6 m TW base

0.25H = 0.90 m

Active Pressure on Wall

Earth according to BS8002:

Pe at 0.25H = 0.4 x g x H = 28.8 kN/m/m

Pe T = Pe0.25H x 3/4H = 77.8 kN/m

Surcharge 

S = (Party wall) 5 kN/m2

Ps = S x k0 = 2.9 kN/m/m

Ps T = Ps x H = 0.4 kN/m

he = 0.15 m

Surcharge from adjacent footings - from calculations refer to previous page - applied 0.85m BGL

Q = 43 kN/m

A = 0.27 m

θ = 0 degree

Ka = 1.00

D(0) = A x tanθ = 0.0 m

D(1) = A x tan(45+θ/2) 0.3 m

D = D(1)-D(0) = 0.3 m

Pn = Q x (Ka)^0.5= 43 kN/m

pn = 2Pn / D 319 kN/m/m

Water:

not considered in temporary condition

at 0 2.9 kN/m/m

Pe+Ps at H= 31.7 kN/m/m (short term temporary works)

Loads in line of struts:

Fa = 72 kN /m

Fb = 43 kN /m Not critical

TW-01 prop check: TW-01

Load to diagonal prop: a

Lb=Max. spacing of props= 2.5 m

Axial = Fb x Lb = 180.0 kN b

TW base

Load to raking strut TW-01 at angle = 45 degree c

Axial SLS = Fsls/ cos(90-angle) = 254.6 kN

sideway to face = Fuls x tan(90 - angle) = 180.0 kN             -->Note that stiff corner effects not

taken into account <-- conservatively

Use 4M20 R-kex resin bolts (Spacing= 150mm):

Ps,1= 85.1 kN/bolt

f= factor for spacing= 0.87

Ps= 296.1 kN > Sideway=180kN    OK
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Project: 85 Camden Mews

Check Raking Props TW83:

Fuls = 381.8 kN

Mnom = 0.05 x Fuls 19.1 kNm

Try 152x152x37UC S355
Le = 4 m
Pc = 630.0 kN  (Blue book)
Mb = 77.1 kNm

Interaction check compression with bending
Mxx/Mbs + Myy/Mcy + F/Pcy = Mxx/Mbs 0.25

Myy/Mcy 0.00 =
F/Pcy = 0.61 = 0.85  < 1 OK

152UC37 is sufficient

Bearing on concrete face = F_v / 0.3 x 0.3 = 4.2 N/mm2 < 40N/mm2  / 1.5 = 26N/mm2
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Axiom Structures Limited
85 Camden Mews
83-85 wall DIG 2 BS 

View - Reaction forces(kN,kN/m), Cases: 2 (Pe)

View - Reaction forces(kN,kN/m), Cases: 3 (Ps)

33



Axiom Structures Limited
85 Camden Mews
83-85 wall DIG 2 BS 

View - Reaction forces(kN,kN/m), Cases: 6 (Pe+Pw+Ps)
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Project: 85 Camden Mews

Introduction:

Permanent retaining wall is not sufficient to resist sliding and overturning without 

connection with the basement slab, hence propping is to be adopted until base slab is constructed. 

Refer to TW-400 for sequence of works.

Temporary Struts to Retaining Wall - 85/87 Camden Mews

D I G    1 

g = 20 kN/m3 (unit weight )

fi= 25 degree (Angle of internal friction ) 

Ko = 0.58 (Stiff Clay)                  87 CM

a = 0.4 m

b = 0.6 m TW-01

c= 0.45 m

H = 1.45 m TW-02

0.25H = 0.36 m

Active Pressure on Wall

Earth:

Pe at H = k0 x g x H = 16.8 kN/m/m

Pe T = PeH x H x 0.5 = 12.2 kN/m (conventional triangular shape)

Surcharge 

S = (Garagel) 10 kN/m2

Ps = S x k0 = 5.8 kN/m/m

Ps T = Ps x H = 8.4 kN/m

he = 0.29 m

Surcharge from adjacent footings - from calculations refer to previous page - applied 0.5m BGL

Q = 17 kN/m

A = 0.1 m

θ = 25 degree

Ka = 0.41

D(0) = A x tanθ = 0.05 m

D(1) = A x tan(45+θ/2) 0.16 m

D = D(1)-D(0) = 0.1 m

Pn = Q x (Ka)^0.5= 11 kN/m

pn = 2Pn / D 196 kN/m/m

Water:

not considered in temporary condition Extract from Ciria C580

at 0 5.8 kN/m/m

Pe+Ps at H= 22.6 kN/m/m (short term temporary works)

Loads in line of struts:

Fa = 15 kN /m

Fb= 21 kN /m
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Project: 85 Camden Mews

TW-01=TW-02 (critical Fb): a TW-01

Load to diagonal prop:

Lb=Max. spacing of props= 2.2 m b 

Axial = Fb x Lb = 47.1 kN TW-02

Load to raking strut TW-01 at angle = 45 degree c

Axial SLS = Fsls/ cos(90-angle) = 66.6 kN

sideway to face = Fuls x tan(90 - angle) = 47.1 kN             -->Note that stiff corner effects not

taken into account <-- conservatively

Use 4M20 R-kex resin bolts (Spacing= 150mm):

Ps,1= 85.1 kN/bolt

f= factor for spacing= 0.87

Ps= 296.1 kN > Sideway=53.5kN    OK

Check Raking Props TW-02:

Fuls = 99.9 kN

Mnom = 0.05 x Fuls 5.0 kNm

Try 152x152x37UC S355
Le = 7 m
Pc = 246.0 kN  (Blue book)
Mb = 53.4 kNm

Interaction check compression with bending
Mxx/Mbs + Myy/Mcy + F/Pcy = Mxx/Mbs 0.09

Myy/Mcy 0.00 =
F/Pcy = 0.41 = 0.50  < 1 OK

152UC37 is sufficient

Bearing on concrete face = F_v / 0.3 x 0.3 = 1.1 N/mm2 < 40N/mm2  / 1.5 = 26N/mm2

By inspection of TW props for retaining wall to adjacent building 83 Camden Mews, calculations for loadings according to BS8002

are not critical.
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Axiom Structures Limited
85 Camden Mews
85-87 wall DIG 1 

View - Reaction forces(kN,kN/m), Cases: 2 (Pe)

View - Reaction forces(kN,kN/m), Cases: 3 (Ps)
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Axiom Structures Limited
85 Camden Mews
85-87 wall DIG 1 

View - Reaction forces(kN,kN/m), Cases: 6 (Pe+Pw+Ps)
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Project: 85 Camden Mews

Introduction:

Permanent retaining wall is not sufficient to resist sliding and overturning without 

connection with the basement slab, hence propping is to be adopted until base slab is constructed. 

Refer to TW-400 for sequence of works.

Temporary Struts to Retaining Wall - 85/87 Camden Mews

D I G    2 

g = 20 kN/m3 (unit weight )

fi= 25 degree (Angle of internal friction ) 

Ko = 0.58 (Stiff Clay)                  87 CM

a = 0.4 m

b = 3.05 m TW-01

c= 0.15 m

H = 3.6 m

0.25H = 0.90 m TW base

Active Pressure on Wall

Earth:

Pe at H = k0 x g x H = 41.8 kN/m/m

Pe T = PeH x H x 0.5 = 75.2 kN/m (conventional triangular shape)

Surcharge 

S = (Garage) 10 kN/m2

Ps = S x k0 = 5.8 kN/m/m

Ps T = Ps x H = 20.9 kN/m

he = 0.29 m

Surcharge from adjacent footings - from calculations refer to previous page - applied 0.5m BGL

Q = 17 kN/m

A = 0.1 m

θ = 25 degree

Ka = 0.41

D(0) = A x tanθ = 0.05 m

D(1) = A x tan(45+θ/2) 0.16 m

D = D(1)-D(0) = 0.1 m

Pn = Q x (Ka)^0.5= 11 kN/m

pn = 2Pn / D 196 kN/m/m

Water:

not considered in temporary condition Extract from Ciria C580

at 0 5.8 kN/m/m

Pe+Ps at H= 47.6 kN/m/m (short term temporary works)
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Project: 85 Camden Mews

Loads in line of struts:

Fa = 55 kN /m

Fb= 57 kN /m Not critical, see 83/85 Camden Mews Retaining Wall

TW-01 check : TW-01

Load to diagonal prop: a

Lb=Max. spacing of props= 2.2 m

Axial = Fa x Lb = 120.1 kN b

TW-base

Load to raking strut TW-01 at angle = 45 degree c

Axial SLS = Fsls/ cos(90-angle) = 169.9 kN

sideway to face = Fuls x tan(90 - angle) = 120.1 kN             -->Note that stiff corner effects not

taken into account <-- conservatively

Use 4M20 R-kex resin bolts (Spacing= 150mm):

Ps,1= 85.1 kN/bolt

f= factor for spacing= 0.87

Ps= 296.1 kN > Sideway=110.3kN    OK

Check Raking Props TW01:

Fuls = 254.8 kN

Mnom = 0.05 x Fuls 12.7 kNm

Try 203x203x46UC S355
Le = 7 m
Pc = 503.0 kN  (Blue book)
Mb = 88.3 kNm

Interaction check compression with bending
Mxx/Mbs + Myy/Mcy + F/Pcy = Mxx/Mbs 0.14

Myy/Mcy 0.00 =
F/Pcy = 0.51 = 0.65  < 1 OK

203x203x46UC is sufficient

Bearing on concrete face = F_v / 0.3 x 0.3 = 2.8 N/mm2 < 40N/mm2  / 1.5 = 26N/mm2
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Project: 85 Camden Mews

Introduction:

Permanent retaining wall is not sufficient to resist sliding and overturning without 

connection with the basement slab, hence propping is to be adopted until base slab is constructed. 

Refer to TW-400 for sequence of works.

Temporary Struts to Retaining Wall - 85/87 Camden Mews

D I G    2
According to BS8002

g = 20 kN/m3 (unit weight )

fi= 25 degree (Sand and Gravel) BS8002

Ko = 0.58

a = 0.4 m TW-01

b = 3.05 m

c= 0.15 m

H = 3.6 m TW base

0.25H = 0.90 m

Active Pressure on Wall

Earth according to BS8002:

Pe at 0.25H = 0.4 x g x H = 28.8 kN/m/m

Pe T = Pe0.25H x 3/4H = 77.8 kN/m

Surcharge 

S = (Party wall) 5 kN/m2

Ps = S x k0 = 2.9 kN/m/m

Ps T = Ps x H = 0.4 kN/m

he = 0.15 m

Surcharge from adjacent footings - from calculations refer to previous page - applied 0.5m BGL

Q = 17 kN/m

A = 0.1 m

θ = 25 degree

Ka = 0.41

D(0) = A x tanθ = 0.05 m

D(1) = A x tan(45+θ/2) 0.16 m

D = D(1)-D(0) = 0.1 m

Pn = Q x (Ka)^0.5= 11 kN/m

pn = 2Pn / D 196 kN/m/m

Water:

not considered in temporary condition

at 0 2.9 kN/m/m

Pe+Ps at H= 31.7 kN/m/m (short term temporary works)

Loads in line of struts:

Fa = 70 kN /m

Fb = 44 kN /m Not critical

TW-01 prop check: TW-01

Load to diagonal prop: a

Lb=Max. spacing of props= 2.2 m

Axial = Fb x Lb = 154.2 kN b

TW base

Load to raking strut TW-01 at angle = 45 degree c

Axial SLS = Fsls/ cos(90-angle) = 218.1 kN

sideway to face = Fuls x tan(90 - angle) = 154.2 kN             -->Note that stiff corner effects not

taken into account <-- conservatively

Use 4M20 R-kex resin bolts (Spacing= 150mm):

Ps,1= 85.1 kN/bolt

f= factor for spacing= 0.87

Ps= 296.1 kN > Sideway=180kN    OK
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Project: 85 Camden Mews

Check Raking Props TW01:

Fuls = 327.2 kN

Mnom = 0.05 x Fuls 16.4 kNm

Try 203x203x46UC S355
Le = 6 m
Pc = 503.0 kN  (Blue book)
Mb = 88.3 kNm

Interaction check compression with bending
Mxx/Mbs + Myy/Mcy + F/Pcy = Mxx/Mbs 0.19

Myy/Mcy 0.00 =
F/Pcy = 0.65 = 0.84  < 1 OK

203x203x46UC is sufficient

Bearing on concrete face = F_v / 0.3 x 0.3 = 3.6 N/mm2 < 40N/mm2  / 1.5 = 26N/mm2
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Axiom Structures Limited
85 Camden Mews
85-87 wall DIG 2 

View - Reaction forces(kN,kN/m), Cases: 2 (Pe)

View - Reaction forces(kN,kN/m), Cases: 3 (Ps)
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Axiom Structures Limited
85 Camden Mews
85-87 wall DIG 2 

View - Reaction forces(kN,kN/m), Cases: 6 (Pe+Pw+Ps)
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Project: 85 Camden Mews

Introduction:

Permanent retaining wall is not sufficient to resist sliding and overturning without 

connection with the basement slab, hence propping is to be adopted until base slab is constructed. 

Refer to TW-400 for sequence of works.

Temporary Struts to Retaining Wall - Façade

D I G    2 

g = 20 kN/m3 (unit weight )

fi= 25 degree (Angle of internal friction ) 

Ko = 0.58 (Stiff Clay)

a = 0.4 m

b = 3.05 m TW-01

c= 0.15 m

H = 3.6 m

0.25H = 0.90 m TW base

Active Pressure on Wall

Earth:

Pe at H = k0 x g x H = 41.8 kN/m/m

Pe T = PeH x H x 0.5 = 75.2 kN/m (conventional triangular shape)

Surcharge 

S = (Road) 10 kN/m2

Ps = S x k0 = 5.8 kN/m/m

Ps T = Ps x H = 20.9 kN/m

he = 0.29 m

Water:

not considered in temporary condition

at 0 5.8 kN/m/m

Pe+Ps at H= 47.6 kN/m/m (short term temporary works)

Loads in line of struts:

Fa = 40 kN /m Not critical, see 83/85 Camden Mews Retaining Wall

Fb= 56 kN /m
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Project: 85 Camden Mews

Design of Basement Toes to Work as Ground Beam between Walls:

From analysis = w_sls = 56.2 kN/m

L = Span bet'n footings to act as struts = 6.6 m

Muls = FOS x Ruls x L^2 / 8 = 459 kNm (FOS=1.5)

 INPUT Location RC TW base

Design moment, M 459.0 kNm fcu 35 N/mm² gc = 1.50

ßb 1.00 fy 500 N/mm² gs = 1.15

Span 4500 mm steel class A

Height, h 1800 mm Comp cover 50 mm to main reinforcement

Breadth, b 300 mm Tens cover 50 mm to main reinforcement

Tens Ø 12 mm Side cover 50 mm to main reinforcement

Comp Ø 12 mm Section location

 OUTPUT RC Ground Beam

d = 1800 - 50 - 12/2 = 1744.0 mm

(3.4.4.4) K' = 0.156 > K = 0.013  ok .

(3.4.4.4) z = 1,744.0(0.5 + (0.25 - 0.013/0.893)^½ ) = 1,719.3 > 1,656.8 mm

(Fig 3.3) fst = 434.8 N/mm²  

As = 1E6 x 459 /1,656.8 /434.8 = 637 mm²

PROVIDE 6H12 tension steel = 678 mm²

(Equn 8) fs =  2/3 x 500 x 637 /792 = 268.3 N/mm²

(Table 3.11) Comp mod factor = 1 + 0.043 /(3 + 0.043) = 1.014 < 1.5

(Table 3.10) Tens mod factor = 0.55 + (477 - 268.3) /120 /(0.9 + 0.503) = 1.790 < 2

(3.4.6.3) Permissible L/d = 26.0 x 1.014 x 1.790 = 47.192

(3.4.6.1) Actual L/d = 6800 /1744.0 = 3.899  ok
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Axiom Structures Limited
85 Camden Mews
Facade 

View - Reaction forces(kN,kN/m), Cases: 2 (Pe)

View - Reaction forces(kN,kN/m), Cases: 3 (Ps)
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Axiom Structures Limited
85 Camden Mews
Facade 

View - Reaction forces(kN,kN/m), Cases: 6 (Pe+Pw+Ps)
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