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CONSTRUCTION
161 ARLINGTON ROAD,
CONSUL TANTS LONDON NW1 7ET
Date: Rev:
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Title: Structural Calculations for Proposed Refurbishment of 161 Arlington Road
Section 7 Superstructure elements
clear distance between flanges = 138.6 mm
depth of top notch - allow for 10mm tolerance = 214 say 25 mm
web to toe distance = 73.15
width of notch - allow 10mm tolerance = 83.15 say 85 mm
h 150 Il le . a)+ ah, . o,
he 115 K5 = = fora = he
a 25
K5=1.2382 V= 0.7 kN os= 0.71 N/mm?2
x K5 =0.8791
Shear area = 5750 Shearcap=A*os= 5.1 kN Section Ok
New Extension - roof joist To BS5268-2
From Section 1 Dead= 0.90 kN/m2
Live= 1.5 kN/m?2
timber grade= (24 basicob= 7.5 Factors
Joistspan= 2.1 m Duration K3 1.0
centers= 400 mm Depth K7 1.0792
sectionwidth= 50 mm Load sharing K8 1.1
sectiondepth= 150 mm
ob= 8.9036
Z=bd2/6= 187500 mm3 N/mm?2
I =bd3/12 = 14062500 mm4
Emean = 10800
Bending due to UDL load on joist N/mm?2
w = 0.959 kN/m
M = wl2/8 = 0.5286 kNm
GivesZreqd= 59374 mm Section OK (UF= 0.3167)
Deflection limit = span / 360 = 5.8 mm
Deflection due to udl = 1.60 mm  Section OK
Check shear at end notches
Beam 152UC23 D 152.2 B 152.4
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Check concentrated point load
BS6399-1 gives concentrated load =

apply at mid span giving M = WL/4 =

Gives Zreqd =

Deflection limit = span / 360 =

Deflection due to udl =

Superstructure elements
6.8 t 6.1

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

0.735 kNm

82551 mm Section OK (UF= 0.4403)

58 mm

1.78 mm Section OK

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

clear distance between flanges = 138.6 mm
depth of top notch - allow for 10mm tolerance = 21.4 say 25 mm
web to toe distance = 73.15
width of notch - allow 10mm tolerance = 83.15 say 85 mm
h 150 hih, — a)+ah,
he 115 K = . fora = h,
a 25 '
K5 =1.2382 V= 0.7 kN os= 0.71 N/mm?2
x K5 =0.8791
Shear area = 5750 Shearcap=A*os= 5.1 kN Section Ok
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COCHRANE
CONSTRUCTION
CONSULTANTS
Title:
Section 7 Superstructure elements

New extension - Wind Loading

New extension

New extension two storey above ground, height above ground =

Restraint provided by roof - max vertical span =

Wind load To BS6399-2

Maximum height Of extension walls (above ground)
Building type factor

Dynamic augmentation factor

Siza effect factor

Ground level is at approximately
Wind speed

Altitude factor

Seasonal factor

Site is relatively level - topogrphy not significant
Directional factor

Permanent condition

Site wind speed Vs =Vb.Sa.Sd .Ss . Sp =

Maximum height of extension walls (above ground)

Heights of surrounding buildings

161 AR 11
159 AR 9
OLoH 14
Ort House 15

128 Albert St 15

Dominant wind direction - use SW - Ort House

Maximum height of extension walls (above ground)

Height of building upwind

Distance to buildings upwind

Displacement Height

Effective Height = lesser of (Hr-Hd) or 0.4Hr
Hr-Hd= -9.15 m

04Hr= 114 m
site in town > 2km
distance to sea = 55km

Taking He <2 and

Ve =Vs.Sb

Dynamic pressure qs = 0.613 ve?

Structural Calculations for Proposed Refurbishment of 161 Arlington Road

H= 285 m
Kb= 0.5 Tbl
Cr= 0.01 Fig3

Ca= 0.97
29.4 mOD
Vb= 20.5 m/s
Sa= 1.029
Ss = 1
Sd= 1
Sp= 1

Vs= 21.103 m/s
6.2 m

H=

Sb =

Ve = 23.213 m/s
gs = 0.3303 kPa

28 m
28 m

1.14 m (Cl1.7.3)

1.1 Tb4
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Section 7 Superstructure elements
Cpe B
Front wall D/H<1 0.85
Side wall -1.3
Roof A -1.9
B -1.3
C -0.7
D 0.2
Cpi Cpi
Two walls pereamble 0.2
-0.3
Cp Cp Length
parapet without returns A 34 0.225 m
B 2.1 1.5
C 1.7 3
D 1.2 3.7
Side Wall gs = 0.3303 kPa Ca= 0.97 k= 0.7
p =qgs . Ca (Cpe-Cpi) Cpe-Cpi = 1.15 P= 0.3685 kPa windward
-1.5 P= -0.4806 kPa side
Parapet
L 3.7 m<15h= 11.25 with L/h = 4.9333 gives reduction factor
h=Hr= 0.75 m max k= 0.7
start end length
p=qgs.Cp.Ca.K A Pa=0.7626 kPa 0.00 0.23 0.23
B Pb = 0.471 kPa 0.23 150 1.28
C Pc=0.3813 kPa 150 3.00 1.50
D Pd = 0.2691 kPa 3.00 3.70 0.70
Roof - check for uplift
Roof loads Dead 0.8975
Live 1.5
Cpe Cpi Cpe-Cpi p
A -190 0.20 -2.10 -0.67 UPLIFT
B -130 0.20 -1.50 -0.48 UPLIFT
C -070 0.20 -0.90 -0.29 OK
D -020 0.20 -0.40 -0.13 UPLIFT
0.20 -0.30 0.50 0.16 OK
Rear Extension Side Walls- masonry design To BS5628-1
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Title: Structural Calculations for Proposed Refurbishment of 161 Arlington Road Title: Structural Calculations for Proposed Refurbishment of 161 Arlington Road
Section 7 Superstructure elements Section 7 Superstructure elements
B Dead Live
Side walls Width 3700 mm Selfwtofwall=p.t.h= 5.13
Storey Height 2850 mm  max Beams - assume to act as udl along full length
Parapet 750 mm R dead R live width =
B5 4.15 3.08 37 m 1.1216 0.8324
B4 2.17 1.54 0.5865 0.4162
= _ SLS 6.8381 1.2486
H ﬂﬂ Yf dead 1.4 live 1.6 ULS 9.5734 1.9978
— L Vvd = 11.571 kN/m stress vd = 0.1157 N/mm?2
] vr = vd, gives fk reqd = 0.6768 N/mm?2 Try 2.8N block
- Block
Th 2c with type (iii) mortar gives reqd compressive strength of unit = 2.8 N/mm2Block
N/mm?2
fk = 2.8 N/mm?2 fk = 2.8
fkx parallel 0.25 N/mm?2 perpendicular 0.4 N/mm2 fkx par= 0.25
fkx prp 0.4
Brick
20N brick in type(iii0 mortar water absorption between 7% and 12% Brick
Density brick 20 kN/m3 set in type (iii) 1:1:6 mortar N/mm?2
Density block 18 kN/m3 fk = 5.8 N/mm2 fk = 5.8
fkx parallel 0.4 N/mm2 perpendicular 1.1 N/mm?2 fkx par= 0.4
Assume 100 block inner leaf / 100 cavity / 102.5 brick outer leaf fkxprp 1.1
Vertical Capacity
Total height of wall above ground floor 2850 mm
Panel width 3700 mm Padstones
effective height = height between aupport = 2850 mm To CP 111, using 2.8N block in 1:1:6 mortar, comp stress = 0.28 N/mm?2
effective thickness = 2/3 (ti + to) = 135 mm h/t= 21.111 <40 - therefore panal ok t= 100 mm Ym= 3.1
A= 21111 less than 27 - okay Rdead R Total Bearing Local Area Lreqd
live kN factor cap reqd (mm)
Tb7 gives ecc= 0.1t p=0.53 Ym= 31 t= 100 B5 415 3.08 7.23 15 1.3548 5336.4 53
B4 217 154 3771 125 1.129 3286 33
Vert load resistace Vr=(B .t/Ym).fk= 17.097 x (fk)  N/mm
Lateral Loading
Assume wall is: simply supported at ground floor
simply supported at existing rear wall
continuous over first floor and roof
free on rear edge Tb 9 - case L
Wind Loading




