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Project: Basement and full house refurbishment

The following calculations ascertain the structural integrity of the proposed alterations to the address
above. Reference should be made to Elite Designers Ltd sketches for structural details and layout

drawings.

Loadings from BS648 & BS6399 : Part 1 : 1984

Dead Loads

Ceiling +
Services

Flat Roof

Roof 37deg Pitch

Wall Loads

Floor Loads

Thermal Insulation
Ceiling Joists
Plaster Skim
Plaster Board

Services
Total Ceiling Load

Asphalt 2 layers 19mm

Joists with decking
Total Ceiling Load

Slate Tiling

Roof Rafters

Total Roof Load

Stud, Lathe and Plaster
Brick 300mm cavity
Brick 9" solid

Brick 13" solid

Brick 4.5" solid

New Stud Walls

150mm Blockwork Wall

Brick 6.3" solid
Brick 13.75" solid

200x50 Joists With Decking

Cq = 0.01-10°>-newton-m~ 2

Co = 0.16-10°-newton-m 2

Ca = 0.03-10°-newton-m~ 2

Cq = 0.11-10°-newton-m~ 2
3

C5:= 0.20-10" -newton-m 2
Cli=C;+Cy+C3+Cq+C5CLl=510m 2 hewton

ry:= 0.41-10°-newton-m ™ 2

ry = 0.25.10° -newton-m~

Ryi=r3+1,+ Cl—-cCyRy,=1.01x 103m™ 2.newton
ry = 0.5-10°-newton-m 2

ry = 0.16-10° -newton-m~ 2

Ry:=r +r+Cl-cyR;=1.01x 103m™ 2.newton
Rs

R, -1, Ry =850m 2 newton
Wy = 0.76.10° -newton-m_ 2
Wy = 3.76.10° -newton-m_ 2
W = 5.33.10°-newton-m_ 2
W, = 7.69.10° -newton-m_ 2
Ws = 2.655.10° -newton-m~
Weg = 0.5.10° .newton-m™ 2

Wy = 1.5.10°% .newton-m_ 2

Wg = 6.3.10° -newton-m™ 2

Wg = 8.14-10°-newton-m_

fy = 0.25-103~newton~m_ 2 +C1+C3+Cs

f,=490m 2 hewton
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TR80+ Metal Decking - Ground, LGF & Basement Floors

Designed for Vehicle Load 2.5kN/m2 to span < 3.75m

Density of Concrete

Holorib Deck Depth

Holorib Deck Weight wpgg:= 0.123-kN-m

Volume of Concrete
Holorib Dead Load
80mm Screed
Ceiling + Services
Finishes

Partitions

Total Floor Load

Walk-on
glazing

Imposed Loading

Floor Load Table 5 BS6399
Roof Load
Vehicle Load

Surcharge

Surcharge for r. wall

Safety Factors

Live Load Safety Factor +fl
Dead Load Safety Factor yfd

pei= 24-KN-m~

Vepgo = 0.098-m°-m~
DLpgo := Wpgo + (VCDSO'pc)
SCrgg := 0.08-:m-p.

Sy := 0.5-kN-m
S¢i= 0.47-kN-m
Sp:= 1.00-kN-m
f3:= DLpgg + SCrgp + Sy + St + Sp

fg:= 1.2-kN-m_

3

hDSO =0.14-m

2
2

2

DLDSO = 2.475 m_ -kN

2

Scrgg = 1.92m “-kN

2
2
2

2

fy=6.365m “-kN

2

PE= 1.5.10°-newton-m_ 2
Iy = 0.6-10° -newton-m~ 2

Iy == 3.0.10°-newton-m” 2
Swi= 1010 -newton-m™ 2

~fl:= 1.6
~fd:=1.4
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DESIGN DATA

Heights
Height: New Basement 1 h; :== 2.70m
Height: Basement 2 h, := 2.50m
Height: Ground floor hs := 3.00m
Height: Existing wall for area 12 hy := 4.50m
Spans
Span for BEAM 1 spy = 2.0m
Span for BEAM 2 sp, := 2.500m
Span Between BEAM 2 & BEAM 4 sps3 := 5.44m
Span for BEAM 4 (between BEAM 3 & ret. wall) Sp4 = 5.35m
Span Between retaining walls (Basement 2) Spg := 2.40m
Span for BEAM 5 Spe == 5.15m
Span Between BEAM 5 & BEAM 7 sp7 = 6.70m
Span for BEAM 7 Spg := 6.70m
Span Between BEAM 4 & retaining wall Spg := 2.50m
Span Between r. walls for area 4 Spyg = 1.40m
Span Between r. walls for area 5 Spypp := 3.00m
Assumed existing 1st floor and roof span for area 9 Sppp = 3.00m
Span between BEAM7 & r.wall for area 11 Sp13:= 3.40m
Span for area 13 SP14 = 2.40m
Span of extg floor and roof for area 12 Sp1s:= 3.60m
Lengths
BEAM 1 length L; = 1.75m
BEAM 2 length L, := 2.05m
BEAM 3 length Lz := 7.50m
BEAM 4 length L4 := 7.50m
BEAM 5 length Lg := 2.95m
BEAM 6 length Lg := 3.50m
BEAM 7 length L7 := 4.05m
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GROUND FLOOR LOADING
BEAM 1: Beam supporting ground Floor - Basement 1
Sp1 -1
Floor dead Load DL1;:= 74‘3 DL1;=6.4m kN
Total Dead Load DL1:= DL DLL=6.4m »-kN
. SP -1
Floor live Load LL1¢:= T-Iﬂ LL1;=15m ~-kN
Total Live Load LLY1 = LL1¢ LL1=15m 1-kN
BEAM 2: Beam supporting ground Floor - Basement 1
Sp2 -1
Floor dead Load DL2; := 74‘3 DL2;=8m "-kN
Total Dead Load DL2 := DL DL2 = 8m 1 -kN
. SP2 -1
Floor live Load LL2¢:= T-Iﬂ LL2;=1.875m " -kN
Total Live Load LL2 := LL2¢ LL2=19m 1-kN
BEAM 3: Beam supporting ground Floor - Basement 1
SP3 -1
Floor dead Load DL3;:= 74‘3 DL3;=17.3m "-kN
Total Dead Load DL3 := DL3; DL3 = 17.3m *-kN
. SP3 -1
Floor live Load LL3¢:= T-Iﬂ LL3;=4.08m " -kN
Total Live Load LL3 = LL3s LL3=4.1m 1-kN
BEAM 4: Beam supporting ground Floor - Basement 1
SP4 -1
Floor dead Load DL4¢:= 74‘3 DL4;=17m ~-kN
Total Dead Load DL4 := DL4; DL4 = 17m kN
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. SP4 -1
Floor live Load LL4; = Tdﬂ LL4¢=4.012m ~-kN
Total Live Load LL4 := LL4; LL4 = 4m™ LkN
BEAM5: Beam supporting ground Floor - Basement 2
SPe -1
Floor dead Load DL5; := T.f3 DL5¢ = 16.4m ~-kN
Total Dead Load DL5 := DL5;s DL5 = 16.4m *-kN
. SPe -1
Floor live Load LL5;:= T~Iﬂ LL5¢=3.863m ~-kN
Total Live Load LL5 := LL5¢ LL5 = 3.9m *-kN
BEAM 6: Beam supporting ground Floor - Basement 2
Sp7 -1
Floor dead DL6;:= — 3 DL6;=21.3m " -kN
Load 2
Total Dead Load DL6 := DL6; DL6 = 21.3m™ *-kN
. Sp7 -1
Floor live LL6s:= —-I LL6¢=5.025m " -kN
Load 2
Total Live Load LL6 := LL6; LL6 = 5m™ L .kN
BEAM 7: Beam supporting ground Floor - Basement 2
SPg -1
Floor dead DL7;:= —f3 DL7;=21.3m kN
Load 2
Total Dead Load DL7 := DL7¢ DL7 = 21.3m™ *-kN
. SPg -1
Floor live LL7;:= —-Iy LL7¢=5.025m ~-kN
Load 2
Total Live Load LL7 := LL6; LL7 = 5m L .kN
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RETAINING WALL LOADINGS

Retaining wall Area 1 ( see attached drawing for location ):

Area length
Wall height
Wall thickness
Base thickness
Base length

R. wall self weight

Surcharge

Reaction from BEAM 3

Floor Load

Total Dead Load

Reaction from BEAM 3

Floor live Load

Total Live Load

Iwl:= 6.50m
H1, := 2.7m
T1,,:= 0.35m
Bt1,, := 0.40m
BI1,,:= 0.78m

DLW1,,:= (H1,, T, + Btl,-BlL,)-p

Sw1 = 10.10° -newton-m™ 2

DLR3g := (L3-DL3-0.5)

Sp2
DLWlf = 7 -f3

B
+ DLW1;-0.6

LLR3g := (L3-LL3-0.5)

LLW1;: P2 I
fi= > fl
LLR3g
LLW1 = + LLW14-0.6
wil

DLW1,, = 3.02x 10*m™ -newton

DLR3g = 6.49 x 10%.newton

DLW1, = 7.96 x 10°m ™ L-newton

DLWI = 14.85 x 10> m~ L newton

NWWWW

LLR3g = 1.53 x 10%.newton

LLW1, = 1.875 x 10°m™ *-newton

LLW1 = 3.00x 10° m™ * newton

NVWWWWW

Retaining wall Area 2 ( see attached drawing for location ):

Area length
Wall height
Wall thickness

Base thickness

w2 := 5.8m
H2,,:= 2.7m
T2, := 0.35m

Bt2,, := 0.40m
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Base length Bl2,,:= 0.78m

R. wall self weight DLW2,,:= (H2,, T2, + Bt2,,-BI2y,) e

Surcharge Swa2 = 10-10°-newton-m~ 2

Reaction from BEAM 4 DLR4g := (L,-DL4-0.5)

SPg

Floor L P
oor Load DLW2; = —f3-0.45

DLR4g

Total Dead Load DLW?2 =

+ DLW2;
w2

Reaction from BEAM 3 LLR4g := (L4-LL4-0.5)

. SPg
Floor live Load LLWZf = T '|f|'0.45
LLR4g
Total Live Load LLW2 := o + LLW2;
W

DLW2,, = 3.02 x 10*m™ L.newton

DLR4g = 6.38 x 104-newton
3 -1
DLW2;=3.58x 10" m ~-newton

DLW2 = 1.5 x 104 m 1-newton

LLR4g = 1.5x 104-newton
-1
LLW2; = 843.75m ™ -newton

LLW2 := 3.15 x 103 mt newton

MWW

Retaining wall Area 3 ( see attached drawing for location ):

Area length w3 := 5.25m
Wall height H3,, = 2.7m
Wall thickness T3,, = 0.35m
Base thickness Bt3,, := 0.40m
Base length BI3,, := 0.78m

R. wall self weight DLW3,,:= (H3,, T3, + Bt3,,-BI3,,)-pc

Surcharge Swz = 10-10°-newton-m~ 2

SPg

Floor Load
00 oa DLW3f = T -f3

Total Dead Load DLW3 := DLW3;

DLW3,, = 3.02 x 10*m™ L.newton

DLW3 := 9.1 x 103 m L newton

MWWWW
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. SPg
Floor live Load LLW3;:= — Iy
2
Total Live Load LLW3 = LLW3; LLW3 = 1.9x 10°m™ *-newton

Retaining wall Area 4 ( see attached drawing for location ):

Area length
Wall height
Wall thickness
Base thickness
Base length

R. wall self weight

Surcharge

Reaction from BEAM 4

Floor Load

Total Dead Load

Reaction from BEAM 3

Floor live Load

Total Live Load

w4 := 6.0m
H4,,:= 2.7m
T4,,:= 0.35m
Bt4,, := 0.40m

Bl4,, := 0.78m

DLWA4,, := (H4,, T4, + Btd,,Bldy)-pc

Swa = 10-10°-newton-m™ 2

DLR4g = (L4-DL4-0.5)

SP1o
DLW4; := T~f3~0.5

DLR4g  DLW4

DLW4 := +

w4 2

LLR4g := (LsLL4-0.5)

SP10
LLW4f = T . |f|'0.5

LLR4g  LLW2

LLW4 = +

DLW4,, = 3.02 x 10*m™ L.newton

DLR4g = 6.38 x 1O4~nevvton
3 -1
DLW4;=2.23x 10 " m ~-newton

DLW4 = 1.2 x 10°m™ *-newton

LLR4g = 1.5x 1O4~nevvton
-1
LLW4¢ = 525m "~ -newton

LLW4 = 2.7x 10°m™ L-newton
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Retaining wall Area 5 ( see attached drawing for location ):

Area length
Wall height
Wall thickness
Base thickness
Base length

R. wall self weight

Surcharge

Floor Load

Total Dead Load

Floor live Load

Total Live Load

Iw5 := 6.70m
H5,, := 2.7m
T5,, := 0.35m
Bt5,, := 0.40m
BI5,, := 0.78m

DLW5,, := (H5,, T5,, + Bt5,,BI5,)-pc

Sws = 1010 -newton-m™ 2
SP11

DLWSf = T 'f3

DLWS5 := DLW5;

SP11
LLW5f = |f|
2

LLWS = LLW5;

DLWS5,, = 3.02 x 10*m™ L.newton

DLWS5; = 9.55 x 103m™ L.newton

DLW5 = 11.6 x 10° m~ *

NWWWW

newton

LLWS5; = 2.25 x 103m™ L.newton

LLW5 = 2.4x 10> m ™~ *

NWWWW

newton

Retaining wall Area 6 ( see attached drawing for location ):

Area length
Wall height
Wall thickness
Base thickness
Base length

R. wall self weight

Surcharge

Iw6 := 2.7m
H6,,:= 2.7m
T6,, := 0.35m
Bt6,, := 0.40m
BI6,, := 0.78m

DLWy, := (H6,, T6,, + Bt6,,BI6,)-pc

Swe = 1010 -newton-m™ 2

DLW6,, = 3.02 x 10*m™ L.newton
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Reaction from BEAM 3 DLR3g = (L3-DL3-0.5)

Total Dead Load

DLR3g
DLW :=

w6

Reaction from BEAM 3 LLR3g = (L3~LL3-O.5)

Total Live Load

LLR3g

LLW6 =
w6

DLR3g = 6.49 x 10%.newton

DLW6 = 2.4 x 10°m~ *-newton

LLR3g = 1.53 x 10%.newton

LW6 = 5.0x 10° m™ * newton

Retaining wall Area 7 ( see attached drawing for location ):

Area length
Wall height
Wall thickness
Base thickness
Base length

R. wall self weight

Surcharge

Reaction from BEAM 2

Reaction from BEAM 1

Floor Load

Total Dead Load

Reaction from BEAM 2

Reaction from BEAM 1

w7 := 10.9m
H7, = 2.7m
T7,,:= 0.35m
Bt7,, := 0.40m
BI7,,:= 0.78m

DLW7,,:= (H7,, T7y, + Bt7,,BI7,,) ¢

Sw7 = 10.10° .newton-m™ 2

DLR2g := (L,-DL2-0.5)

DLR1g := (L;-DL1-0.5)

Sp1
DLW7;:= — -f5
2
DLR2 DLR1g
DLW7 := + DLW7; +
w7 w7

LLR2g := (Lp-LL2:0.5)

LLR1g := (L1-LL1-0.5)

DLW7,, = 3.02 x 107 m™ -newton

DLR2g = 8.16 x 10°-newton
DLR1g = 5.57 x 10°-newton

DLW7; = 6.37 x 10°m ™ *-newton

DLW7 = 7.3x 10° m~ * newton

NWWWW

LLR2g = 1.92 x 10°-newton
LLR1g = 1.31 x 10°-newton
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. SP1 3 -1
Floor live Load LLW7; = T-Iﬂ LLW7;=15x 10 m ~-newton
. LLR2g LLR1g 3 -1
Total Live Load LLW7 := " + LLW7; + 7 LW7:=15x10" m = newton
W W

LLW7 = 1.5 x 103 m 1-newton

Retaining wall Area 8 ( see attached drawing for location ):

Area length w8 := 4.00m
Wall height H8,,:= 2.7m
Wall thickness T8,, = 0.35m
Base thickness Bt8,, := 0.40m
Base length BI8,, := 0.78m

R. wall self weight DLW8,,:= (H8,, T8,, + Bt8,,BI8,) -,

Surcharge Swg = 10-10°-newton-m~ 2

Reaction from BEAM 2

Reaction from BEAM 1

Floor Load
Sp1
extg. ground floor DLGF;:= T.f1
Sp1
extg.roof DLR;:= T.|:g3
extg. brick wall DL == hg-wy

DLR2g

Total Dead Load DLWS8 =

w8

+ DLW7; + DL2; + DLy + DLR; + DLGF; +

DLWS8,, = 3.02 x 10*m™ L.newton

DLR2g = 8.16 x 103-newton

DLR1g = 5.57 x 103-newton

DLW?7; = 6.37 x 103 m 1~newton
DL2;=8m L kN

1

DLGF;=0.5m ~-kN

DLR; = 0.9m 1 .kN

1

DLwa” =45 m_ -kN

DLR1g
w8

DLWS = 2.4 x 104 m 1-newton
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Reaction from BEAM 2 LLR2g = 1.92 x 103-newton
Reaction from BEAM 1 LLR1g = 1.31 x 103-newton

LLW7; = 1.5 x 105 m™ L-newton

Floor live Load -1
LL2;=1.875m ~-kN

SP;
extg. ground floor =— -
g9 LLGFs = —=I LLGF; = 1.5m 1-kN
SP; -1
extg.roof LLR;:= 74” LLRf=0.6m kN
_ LLR2g LLR1pg
Total Live Load LLWS := e LLW7¢ + LL2¢ + LLR¢ + LLGF; + s

W W

LLWS = 3.6 x 10°m™ L-newton

Retaining wall Area 9 ( see attached drawing for location ):

Area length w9 := 7.60m

Wall height H9,, := 2.7m

Wall thickness T9,, := 0.35m

Base thickness Bt9,, := 0.40m

Base length BI9,, := 0.78m

R. wall self weight DLW9,, := (H9,, T9,, + Bt9,,-BI9y,) - pc DLWY,, = 3.02 x 10°m™ L.newton
Surcharge Swo = 10-10°-newton-m~ 2

Floor Load DLW := % 13 DLW, = 7.96 x 10°m ™ *-newton
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SP12 -1
extg. ground floor DLGF9; := T.fl DLGF9;=0.7m ~-kN
SP12 -1
extg.roof DLRY;:= T-R3 DLRY9; = 1.3m ~-kN
extg. brick wall  DL9,,:= h3-wy DLOyq = 16 m kN
Total Dead Load DLW9 := DLW9; + DLRY; + DL9,o; + DLR; + DLGF9;
4 -1
DLW9 =29x 10 m "~ -newton
SP12 _
Floor Load LLWO; := T-Iﬂ LLWOs = 2.25 x 10°m™ *-newton
SP12 -1
extg. ground floor LLGF9;:= T-Iﬂ LLGF9;=2.3m ~-kN
SP1 -1
extg.roof LLRY;:= 74” LLR9;=0.6m ~-kN

Total Live Load LLW9 :

LLWO; + DLRY; + DLGF9;

LLWO = 8.3x 10°m™ L-newton

Retaining wall Area 10 ( see attached drawing for location ):

Area length w10 := 12.7m

Wall height H10, := 1.0m

Wall thickness T10,, := 0.35m

Base thickness Bt10,, := 0.40m

Base length BI10,, := 0.65m

R. wall self weight DLW10,, := (H10,,-T10,, + Bt10,-BI10,)-p, DLW10,, = 1.46 x 10*m™ L.newton
Surcharge Swio = 10-10° -newton-m™ 2
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Reaction from BEAM 5  DLR5g := (L5-DL5~O.5)

Reaction from BEAM 6  DLR6g := (L6-DL6~O.5)

Reaction from BEAM 7 DLR7g := (L7-DL7~O.5)

Brick wall DL10yq) := h3-wy

(DLR5g + DLR6g + DLR7g)
w10

Total Dead Load DLW10 :=

Reaction from BEAM 5  LLR5g := (L5~LL5-O.5)

Reaction from BEAM 6  LLR6g := (L6~LL6-O.5)

Reaction from BEAM 7 LLR7g := (L7~LL7-O.5)

(LLRSg + LLR6g + LLR7g)
w10

Total Live Load LLW10 :=

DLR5g = 2.42 x 104-nevvton

DLR6g = 3.73 x 104-nevvton

DLR7g = 4.32 x 104-nevvton

1

DL10yq = 23.1m kN

+ DLlowa”

DLW10 = 3.1 x 10*m™ L-newton

LLR5g = 5.7 x 103-nevvton

LLR6g = 8.79 x 103~newton

LLR7g = 1.02 x 104~newton

LLW10 = 3.1x 10°m™ L newton

Retaining wall Area 11 ( see attached drawing for location ):

Area length w1l := 5.10m
Wall height H11,, := 2.0m
Wall thickness T11,,:= 0.35m
Base thickness Bt11,,:= 0.40m
Base length Bl11,, := 0.65m

R. wall self weight

Surcharge Swii = 10-103-newton-m_ 2

DLW11,,:= (H11,-T11, + Btll,-Bl1l,)-p. DLW11,=23x 10*m™ L.newton
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Floor Load SP13 4 1
DLW11; := T~f3 DLW11;=1.08x 10 m " -newton
Total D L = _
otal Dead Load DLW11 := DLW11; DLW11 = 1.2 lo4m l-newton
. SP13 3 -1
Floor live Load LLW11; = T-Iﬂ LLW11;=2.55%x 10 m ~-newton
Total Live Load LLW11 := LLW11, LLWI1L = 2.6 x 10°m™ *-newton

Retaining wall Area 12 ( see attached drawing for location ):

Area length lwl2 := 10.0m

Wall height H12, := 2.0m

Wall thickness T12,,:= 0.35m

Base thickness Bt12,,:= 0.40m

Base length BlI12,,:= 0.65m

R. wall self weight DLW12,, = (H12,,T12, + Bt12,-Bl12,)-p. DLW12, =23 x 10*m™ L .newton
3 -2

Surcharge Swiz = 10-10"-newton-m

Reaction from BEAM 5 DLR5g = (Ls-DL5-0.5) DLRS5g = 2.42 x 10%.newton

Reaction from BEAM 6  DLR6g = (Lg-DL6-0.5) DLR6g = 3.73 x 10%.newton

Reaction from BEAM 7 DLR7p = (L;-DL7-0.5) DLR7g = 4.32 x 10%.newton

Existing wall DL12,5 = hy- Wy DL12,5 = 34.6m L kN

SP1s -1

Extg. ground floor DLGF12; := T-fl DLGF12;=0.9m ~-kN
SP1s -1

Extg.roof DLR12;:= ——Rs DLR12;=15m kN
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(DLR5g + DLR6g + DLR7g)
Total Dead Load DLW12 := — + DL12,q + DLGF12; + DLR12;
W
4 -1
DLW12 =4.9x 10 m " -newton
Reaction from BEAM 5 || R5 = (Ls-LL5-0.5) LLRSg = 5.7 x 10°-newton
Reaction from BEAM 6 || R6p = (Lg-LL6-0.5) LLR6g = 8.79 x 10°-newton
Reaction from BEAM 7 || R7p = (L;-LL7-0.5) LLR7g = 1.02 x 10*.newton
SP1s -1
Extg. ground floor LLGF12;:= T'Iﬂ LLGF12¢=2.7m kN
SP1s -1

Extg.roof LLR12;:= T'I” LLR12;=1.1m " -kN

Total Live Load
(LLRSg + LLR6g + LLR7g)
LLW12 = — + LLGF12 + LLR12;
W

LLWI12 = 7.5x 10°m™ L newton

Retaining wall Area 13 ( see attached drawing for location ):

Area length w13 := 19.50m
Wall height H13,,:= 1.50m
Wall thickness T13,,:= 0.35m
Base thickness Bt13,,:= 0.40m
Base length BI13,, := 0.62m
R. wall self weight DLW13,, = (H13,,T13,, + Bt13,BI13,)-p, DLW13,, = 1.86x 10*m™ L.newton
3 -2
Surcharge Swiz = 10-10"-newton-m
Floor Load SP14 3 _1
DLW13; := T~f3 DLW13;=7.64x 10 m " -newton
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Total Dead Load

Floor live Load

Total Live Load

DLW13 := DLW13;

SP14
LLW13f = |ﬂ
2

LLW13 := LLW13;

DLW13 = 9 x 103 m 1-newton

LLW13; = 1.8 x 103m™ L.newton

LLW13 = 1.8 x 103 m 1-newton
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