Section 5 - Page 16/30

Project No: Calc By:
CONSTRUCTION
161 ARLINGTON ROAD,
CONSULTANTS LONDON NW1 7ET
Date: Rev:
1 Nov 24 Rev 01
Title: Structural Calculations for Proposed Refurbishment of 161 Arlington Road

5Section 5 New Extension - Basement

Moment based on average load = wl2/8 =

D= 300 mm d=D-50-10= 240
K= 0.0083
z= 0.99 d >0.95dlimit, givesz=

As = 168.24 mm2/m

Use H16 @ 200, Asprov = 1010 mm2/ m

16.686 kNm

mm b= 1000 mm
fcu= 35 N/mm2
fy= 500 MN/mm2

228 mm

(ABP=138kN/m2 @ 3m bgl)
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Section 6 Settlement of basement
Total Long Term Settlement
Using Terzaghi 1D settelemnt method to calculate total long term settlement
Average loading, q = 10.3 kN/m2
Length L 3.60 m L/B = 1.00
Width B 3.60 m B/L= 1
Depth D 1.00 m
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D/(BL)*0.5=  0.2778 Graph gives FCF=  0.95
CIRIA SP27 (fig 60) - and taking limit ov = 0.2q
ov/q=0.2 givez/B=1.3 Use layers=0.2B= 0.72 m
to depth 1.3B = 468 m
Limiting ov/qto 0.2 givesz/B= 1.3
0.2B= 0.72 m 1m deep layers
1.3B= 468 m 6No layers
Layer Thickness  Depth of Stress Stress Existing mv at Change in
middle of Influence Increment Vertival stress level Layer
layer Factor Stress Thickness
Az z z/B Aov/q Aov ov mv Aov . Mv .
(middle of (Fig 60) Az
layer)
1 1 0.5 0.139 0.85 8.76 10 0.05 0.44
2 1 1.5 0.417 0.61 6.28 30 0.05 0.31
3 1 2.5 0.694 0.46 4.74 50 0.05 0.24
4 1 3.5 0.972 0.34 3.50 70 0.05 0.18
5 1 4.5 1.250 0.30 3.09 90 0.05 0.15
6 1 5.5 1.528 0.20 2.06 110 0.05 0.10
IA 1.42
2 AXFCF 1.35
= Total long term settlement
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Section 6 Settlement of basement Section 6 Settlement of basement
Heave Const Net Settelement
Immediate settlement Total long term settlement = -5.99 1.35 -4.64 mm heave
Immediate settlement = -2.19 0.49 -1.69 mm heave
Based on Giroud & Burland Consolidation settlement = -3.80 0.86 -2.95 mm heave
L = length
q
5 = Moy ﬁ W:ﬁ_‘“lrm
E H* 8-
v=05
5, lon @
08 ‘ T E
D/B 0.2778 MO0 = 0.95 o b 2795 1= <

20 ]
Based on 33m to base of London | ‘ |

Clay (Camden Town borehole)
and 3m difference in level

o
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H=33+3 =36m w 10—t | = s
| l | i
H= 33 m ‘\ L — i - 7: éimle
H/B=  9.17 ui= 070 i I " - S N |
| | | |
o «f BN B A
Eu= 50000 kN/m2 01 02 05 1 2 5 10 20 50 100 1000
HB
Si= 0.49 mm = Immediate settlement
Summary construction settlements
Total long term settlement = 1.35 mm
Immediate settlement = 0.49 mm
Consolidation settlement = 0.86 mm
Check Heave at rear of basement
2.8m of soil removed -56
Average load applied 10.3
Net pressure=  -45.7
Az z/B Aov ov mv Aov . Mv .
1 1 0.5 0.139 0.85 -38.85 10 0.05 -1.94
2 1 1.5 0.417 0.61 -27.88 30 0.05 -1.39
3 1 2.5 0.694 0.46 -21.02 50 0.05 -1.05
4 1 3.5 0.972 0.34 -15.54 70 0.05 -0.78
5 1 4.5 1.250 0.30 -13.71 90 0.05 -0.69
6 1 5.5 1.528 0.20 -9.14 110 0.05 -0.46
A -6.31
> Ax FCF -5.99
si= -2.19 mm = Immediate settlement

Summary heave settlements @ garden side
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Section 7 Superstructure elements

Contents
New Extension - floor joist
New Extension - roof joist

New extension - Wind Loading

Rear Extension Side Walls- masonry design
Vertical Capacity
Padstones
Lateral Loading
Parapet

Section 7 - Page 21/30

Project No: Calc By:
COCHRANE 2030 .
CONSTRUCTION oo
161 ARLINGTON ROAD,
CONSULTANTS LONDON NW1 7ET
Date: Rev:
1 Nov 24 Rev 01
Title: Structural Calculations for Proposed Refurbishment of 161 Arlington Road
Section 7 Superstructure elements
New Extension - floor joist To BS5268-2
From Section 1 Dead= 0.67 kN/m2
Live= 1.5 kN/m2
timber grade= C24 basicob= 7.5 Factors
Joistspan= 2.1 m Duration K3 1.0

centers= 400 mm
section width= 50 mm
section depth= 150 mm

cb= 8.9036
Z=bd2/6= 187500 mm3 N/mm?2
| =bd3/12 = 14062500 mm4
Emean = 10800
Bending due to UDL load on joist N/mm?2
w = 0.8663 kN/m
M =wl2/8 = 0.4775 kNm
GivesZreqd= 53634 mm Section OK (UF= 0.286 ) Use
50 x 150
Deflection limit = span / 360 = 5.8 mm @ 400 c/c
for roof

Deflection due to udl =

Check shear at end notches

Beam 152UC23

Check concentrated point load
BS6399-1 gives concentrated load = 1.4 kN

apply at mid span giving M = WL/4 =

Gives Z reqd =

Deflection limit = span / 360 =
Deflection due to udl =

150 dp joist to sit on bottom flange and be notched on top to suit flange

Depth K7 1.0792
Load sharing K8 1.1

1.44 mm Section OK

D 1522 B 1524
T 6.8 t 6.1

pt Id applied over 300x300 area - Ids one joist
ignore Id sharing

0.735 kNm

82551 mm Section OK (UF= 0.4403)
58 mm
1.78 mm Section OK




