AXIOM
STRUCTURES

85 CAMDEN MEWS,
LONDON NW1

STRUCTURAL CALCULATIONS

PART B

INTERNAL ALTERATIONS

Notes:

Beams designed to BS and to limit deflection to

min. span/ 300 under service Dead + Imposed loads
Span/ 360 — 500 under Imposed load

Unless noted otherwise for enhancement performance

Existing Brickwork = assumed allowable service bearing pressure of 0.43N/mm2 in
padstone designs unless noted otherwise.

Frames to provide stability at the rear are designed to limit sway of H/ 300

Job Number: 15005
Date issue: January 2019
Prepared by: KK/AP



AXITOM

STRUCTURES

Project: 85 Camden Mews

RR1 - Timber Roof Rafters

Span max = 2.95m
Slope = 26 degree
Loading:
Dead = 0.9 kN/m2 including self weigth of joists
Imposed (snow) = 0.6 kN/m2
From Tedds use = 47x150 C24 at 400 c/c max. clear span = 3.8 m
Screw fix and birds mouth to beams and supporting wall.
Uplift to RR1 - Timber Roof Rafters:
qs = 0.70
Cp = Cpe + Cpi = -0.80 (-0.6-0.2)
Fw=qgsxCp= -0.56 kN/m2
Uplift at edge x 2.95/2 = 1475 x -0.56 X 1.4 = -1.2 kN/m
Res = SWt Roof x 2.95/2 = 1.475 x 0.25 X 1 = 0.4 kN/m
uplift = -0.8 kN/m
use min. 2x5dia screws x 100mm long = 2x14.4N x 35mm = 1.008 kN
(standard penetration) K52 = 1.25 1.26 KN short term
perm=1/0.4= 2.50 joists per meter 3.15 kN/m Uplift OK
CJ1 - Ceiling Joists
Span = 22m
Loading:
Dead = 0.30 kN/m2 including self weigth of joists
Imposed = 0.3 kN/m2
From Trada Tables for = 47x120 C24 at 400 c/c max. clear span = 2.65 m OK
TP1 - Timber Purlin:
Loading:
L DL+IL kN/m2
New RR x 3.2m/2 1.6 x 1.5 = 2.4 kN/m
Ceiling x 2.1/2 1.1 x 0.6 = 0.6 kN/m
Swt 0.1 kN/m
Sum sls: 3.1 kN/m
L =span 29 m
w= 3.1 kN/m
Msls = ql*2/8 = 3.2 kNm
Elreq (Lx0.003) = 326.0 kNm2
Rsls = 4.5 kN
Design:
Grade C24
Bending Shear
E= 7200 N/mm2 smil = 7.5 N/mm?2 tll = 0.71 N/mm?2
N 1 K2 = 1
= 75 mm K3 = 1.25 medium term
Nxb= 75 mm K7 = 1.03 depth
h= 225 mm K8 = 1.1 load-sharing
K9 = 1 number for E
= 16875 mm?2
Ixx = bh3/12 = 71191406 mm4
lyy = b3h/12 = 7910156 mm4
Zxx = bh2/6 = 632813 mm3
Mrd = Z*¥*sm*K2*K3*K7*K8 Ve,rd = 2/3*A*tlIsv*K2*K3*K8
K9*El = 512.58 kNm2 Mrd = 6.7 kNm Ve,rd = 11.0 kN
oK OK OK

Use: 1x75x225C24
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TP2 - Timber Purlin:

Loading:
L DL+IL kN/m2
New RR x 3.2m/2 1.6 x 1.5 = 2.4 kN/m
Swt 0.1 kN/m
Sum sls: 2.5 kN/m
L =span 20m
w= 2.5 kN/m
Msls = qlr2/8 = 1.2 kNm
Elreq (Lx0.003) = 85.1 kNm2
Rsls = 2.5 kN
Design:
Grade C24
Bending Shear
E= 7200 N/mm2 smil = 7.5 N/mm?2 tll = 0.71 N/mm2
N= 1 K2 = 1
= 75 mm K3 = 1.25 medium term
Nxb= 75 mm K7 = 1.03 depth
h= 225 mm K8 = 1.1 load-sharing
K9 = 1 number for E
A= 16875 mm?2
Ixx = bh3/12 = 71191406 mm4
lyy = b3h/12 = 7910156 mm4
Zxx = bh2/6 = 632813 mm3
Mrd = Z*sm*K2*K3*K7*K8 Ve,rd = 2/3*A*tlIsv¥K2*K3*K8
K9*El = 512.58 kNm2 Mrd = 6.7 kNm Ve,rd = 11.0 kN
oK oK OK
Use: 1x75x225C24
P1 - Timber Post to support Timber Purlin
Fsls=TP1+TP2= 6.9 kN
M sls =0.05 x F sls 0.35 kNm
Try: 2x47x97C16
Le= 1m
Grade C16
Bending Shear
E= 5800 N/mm2 smil = 5.3 N/mm2 tll = 0.67 N/mm2
K2 = 1
b=y 94 mm K3 = 1.25 medium term
h=x 97 mm K7 = 1.13 depth
K8 = 1 load-sharing
N = 2 K9 = 1.14 number for E
A= 9118 mm2
Ixx = bh3/12 = 7149272 mm4
lyy = b3h/12 = 6713887 mm4
Zxx = bh2/6 = 147408 mm3 K9*El = 47.27 kNm2
Compression:
scll = 6.8 N/mm2 (compression parallel to grain)
Ley = 1000 mm
iyy = (lyy/A)*0.5 27.1 mm
E/scll = 682
lambday =le/l = 37
K12 = 0.803
Pc = sC*A*K2*K3*K12*K8
Pcy = 62.2 kN
Mc = Z*sm*K2*K3*K7*K8 Ve = 2/3*A*t*K2*K3*K8
Mc = 1.1 kNm Vc= 5.1 kN
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Interaction check compression with bending:

Project: 85 Camden Mews

F= 6.9 kN
M= 0.3 kNm
Keu = Euler Coeficient = 1-(1.5*S-c,a*K12)/s-e
S-cea=F/A= 0.76 N/mm2
K12 = 0.803 Keu = 0.98
S-e = pi*2*Emin/(lambda)’2 = 42.2 N/mm2
Check: Mmax/Mc*Keu = 0.32
F/Pcy = 0.11
Mmax/Mc*Keu + F/Pcy = 0.43 < 1
OK Use: 2x47x97C16
LT - Timber Lintel:
Loading:
L DL+IL kN/m2
New RR x 2.7m/2 14 x 1.5 = 2.0 kN/m
Swt 0.1 kN/m
Sum sls: 2.1 kN/m
L =span 28 m
w= 2.1 kN/m
Msls = ql*2/8 = 2.0 kNm
Elreq (Lx0.003) = 197.7 kNm2
Rsls = 2.9 kN
Design:
Grade C24
Bending Shear
E= 7200 N/mm2 smll = 7.5 N/mm?2 tll = 0.71 N/mm?2
N 2 K2 = 1
= 47 mm K3 = 1.25 medium term
Nxb= 94 mm K7 = 1.08 depth
h= 150 mm K8 = 1.1 load-sharing
K9 = 1.14 number for E
= 14100 mm2
Ixx = bh3/12 = 26437500 mm4
lyy = b3h/12 = 10382300 mm4
Zxx = bh2/6 = 352500 mm3
Mrd = Z*¥*sm*K2*K3*K7*K8 Ve,rd = 2/3*A*tlIsv*K2*K3*K8
K9*El = 217.00 kNm2 Mrd = 3.9 kNm Ve,rd = 9.2 kN
oK OK OK

Use: 2x47x150C24
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Hip rafter 1- check simply supported:

w

Loading - maximum w: DL+IL DL+IL
Roof x (1.1m/2+ 0.8m/2) 0.95 x 14 = 1.33

Sum: 1.33 kN/m T T
L= 15m
from Tedds refer to next page: use 2x47x150C24
Ra sls= 0.65 kN
Rb sls= 0.33 kN

Hip rafter 2- check simply supported:

w

Loading - maximum w: DL+IL DL+IL
Roof x (2.9m/2+ 1.9m/2) 2.4 x 14 = 3.36

Sum: 3.36 kN/m T T
L= 3.8 m
from Tedds refer to next page: use 2x47x200C24 or alternatively flitch beam 2x47x150C24 with full depth 10thk MS Plate
Rasls= 4.6 kN Connect to steel beam via Maxi Speedy joists hangers SWL=5.9kN, hence OK
Rb sls= 2.5 kN

RB1 - Steel beam

Loadings:
L DL+IL kN/m2 DL+IL
RR x2.9m/2 1.5 x 1.5 = 2.2 kN/m
Ceiling x 0.4 0.4 x 0.6 = 0.2 kN/m
swt 0.3
Sum sls: 2.7 kN/m
L=span= 22 m
Muls = 2.5 kNm for 152x152x23 UC  S355
Mb = (le=3m) 45.4 kNm (from Blue Book) OK
Ireq = (def<l/360) 66 cm4 Ixx = 1250 cm4 (from Blue Book)
def = 0.32 mm L/def = 6807 OK
Rsls A= 3.0 kN
Ruls A= 4.5 kN



AXITOM

STRUCTURES

Project: 85 Camden Mews

RB2 - Steel beam

Loadings:
L DL+IL DL+IL F1 F1 F1

RRx0.7m/2 0.4 x 1.5 0.5 kN/m
Ceiling x 0.4 0.4 x 0.6 0.2 kN/m
Swt included

Sum sls: 0.8 kN/m T T
Point load:
F1=TP2 =at0, 1.1m, 2.2m= 2.5 kN
L=span= 22m
Rsls A (from Tedds) = 4.9 kN
Rsls B (from Tedds) = 4.9 kN
From Tedds calculation refer to next page min needed section is = 152x152x23UC S355
RB3 - Cranked steel beam F1 F2
Loadings: wil F3
wil: L DL+IL kN/m2 DL+IL w2 w2 w3
RR x 4m/2 20 x 15 3.0 kN/m H $h1 @ h2
Ceiling x 2.2m/2 1.1 x 0.6 0.7 kN/m —_— T
Swt included

Sum sls: 3.7 kN/m

2.0 [

w2: L DL+IL kN/m2 DL+IL > L1 L2 L3 L4
RR x 0.4m 04 x 15 0.6 kN/m T
Swt included

Sum sls: 0.6 kN/m
w2: L DL+IL kN/m2 DL+IL
RR x2m 1.0 x 1.5 1.5 kN/m
Swt included

Sum sls: 1.5 kN/m
Point load:
F1= RB1 + Hip Rafter= 9.6 kN
F2=RB2 + Hip Rafter= 11.5 kN
F3= Hip Rafter= 6.6 kN
Wind load:
H= 0.75kN/m2 x 0.5 x 4.1m x 2.2m= 3.4 kN
L1= 21m
L2= 26m
L3= 0.65 m
L4= 14 m
hl= 1.10 m
h2= 0.45 m
L=total= actual length= 7.2 m
Refer to Robot use: 203x203x60 UC S355
Muls = 56 kNm
Mb = (le=4.7m) = 168 kNm (from Blue Book) M/Mb = 0.33<1.0 OK
def (from Robot) 13.8 mm L/def = 522 >360 OK
Ra sls= vertical= 22.7 kN
Ra sls = horizontal= 5.6 kN
Rb sls= 23.5 kN
Rb sls = horizontal= 5.6 kN
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Column below RB3 check:

Fsls = 22.7 kN
Fuls = 34.1 kN
Muls = Robot= 16.8 kNm
sway def= (IL+WIND)= 4.5 mm H/def= 444.4 > 300 hence OK
Try 100x100x10.0 SHS S355:
Le= 20m
Pcy = 807.0 kN (Blue book)
Mcx= 33.0 kNm
Interaction check compression with bending
Mxx/Mbs + Myy/Mcy + F/Pcy = Mxx/Mbs = 0.00
Myy/Mcy = 0.51
F/Pcy = 0.04 0.55 < 1.0 oK
Use100x100x10.0 SHS S355
Connection 4M20 bolts at 100 crs =
Mc for 4M20 8.8 grade = 2x137 kN x 0.10= 27.4 kNm > 16.8 kNm OK
RB4=CB1= F1 F2 F3
Loadings: wil
wil: L DL+IL kN/m2 DL+IL
RR x 0.4m 04 x 15 0.6 kN/m S
Swt incuded T T
Sum sls: 0.6 kN/m
Point load:
F1=RB3+ TP1+TP2= 30.4 kN
F2=TP1 +TP2= 6.9 kN
F3=RB3+ TP1+TP2= 30.4 kN
L=span== 24 m

Refer to Robot use:

Rsls A (from Tedds) = 35.1 kN
Rsls B (from Tedds) = 35.1 kN
Lpad regire 100w = 0.25m

From Tedds calculation refer to next page min needed section is =

203x203x46 UC S355

(0.95 N/mm2 = brick stress sls)

203x203x46 UC S355

use min 300mm bearin either end



AXITOM

STRUCTURES

Project: 85 Camden Mews

FJ1 - Timber Floor Joists

Span = 32m
Loading:
Dead = 0.75 kN/m2 including self weigth of joists
Imposed = 1.5 kN/m2
From Trada Tables for = 47x200 C24 at 400 c/c max. clear span = 3.8 m OK
Trimmer in stair void:
Loading:
L DL+IL
Stairs x 2m/2 1x 23 = 2.3 kN/m
1st Floor x 0.4m 0.4 x 23 = 0.9 kN/m
Stud wall x 2.7m 2.7 x 0.5 = 1.4 kN/m
swt 1.0 kN/m
Sum sls: 3.3 kN/m
L= span 3.2m (as measured on plan)
w= 3.3 kn/m
Msls = qlr2/8 = 4.2 knm
Eireq (Lx0.0003) = 465.0 knm2
R= 5.2 kn
Design:
Grade C24
Bending Shear
E= 7200 n/mm?2 smil = 7.5 N/mm2 tl = 0.71 N/mm2
K2 = 1
b= 94 mm K3 = 1
= 200 mm K7 = 1.05 depth
K8 = 1.1 load-sharing
N = 2 K9 = 1.14 number for E
A= 18800 mm?2
Ixx=bh3/12 = 62666667 mm4
lyy =b3h/12 = 13843067 mm4
Zxx =bh2/6 = 626666.67 mm3
Mc= Z*sm*K2*K3*K7*K8 Ve= 2/3*A*tlIsv¥K2*K3*K8
K9*El = 514.37 kNm2 Mc = 5.4 kNm Ve = 9.8 kN
OK OK oK

Use 2x47x200C24

1B1-1- Steel beam
Loadings:

1st Floor x 4.4m/2
swt
L=span=

Muls =

Ireq = (def<l/360)

Rsls A=

Lpad regire 100w =

Ruls A=

L DL+IL kN/m2 DL+IL
22 x 23 = 5.1 kN/m
0.3
Sum sls: 5.4 kN/m
29 m
8.5 kNm for 152x152x23 UC  S355
Mb = (le=3m) 45.4 KNm (from Blue Book) OK
299 cm4 Ixx = 1250 cm4 (from Blue Book)
def = 1.93 mm L/def = 1505 OK
7.8 kN
0.05 m (0.95 N/mm2 = brick stress sls) use PS1: 150d x 100w x 330l
11.7 kN
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1B1-2- Steel beam

Loadings:
L DL+IL kN/m2 DL+IL
1st Floor x 2.1m/2 1.1 x 2.3 = 2.4 kN/m
Timber wall x 3m 3 x 0.9 = 2.7 kN/m
swt 0.3
Sum sls: 5.4 kN/m
L=span= 3.0m
Muls = 9.1 kNm for 152x152x23 UC  S355
Mb = (le=3m) 45.4 KNm (from Blue Book) OK
Ireq = (def<l/360) 335 cm4 Ixx = 1250 cm4 (from Blue Book)
def= 2.23 mm L/def = 1346 OK
Rsls A= 8.1 kN
Lpad regire 100w = 0.06 m (0.95 N/mm2 = brick stress sls) use PS1: 150d x 100w x 330l
Ruls A= 12.2 kN
1B1-3- Steel beam
Loadings:
L DL+IL kN/m2 DL+IL
1st Floor x 3m/2 15 x 2.3 = 3.5 kN/m
swt 0.3
Sum sls: 3.8 kN/m
L=span= 21m
Muls = 3.1 kNm for 152x152x23 UC  S355
Mb = (le=3m) 45.4 KNm (from Blue Book) OK
Ireq = (def<l/360) 80 cm4 Ixx = 1250 cm4 (from Blue Book)
def = 0.37 mm L/def = 5667 OK
Rsls A= 3.9 kN
Lpad regire 100w = 0.03m (0.95 N/mm2 = brick stress sls) use PS1: 150d x 100w x 330l
Ruls A= 5.9 kN
1B6-1 - Steel beam
Loadings wil:
DL+IL DL+IL
1st Floor x 0.4m/2 0.2 x 2.3 = 0.5 kN/m F1
Swt included wl
Sum sls: 0.5 kN/m
F1 at 0.45m= non - structural chimney= 10.3 kN *2.5kN/m2 x Im x 4.1m
L =span= 29 m
Rsls A (from Tedds)= 9.8 kN
Rsls B (from Tedds) = 2.7 kN

From Tedds calculation refer to next page min needed section is =

150x90x24PFC S355
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1B6-2 - Steel beam

Loadings wl:
L DL+IL DL+IL
1st Floor x 2.9m/2 1.5 x 2.3 = 3.3 kN/m F1
Swt included wl
Sum sls: 3.3 kN/m
F1 at 0.2m= non - structural chimney= 6.2 kN *2.5kN/m2 x 0.6m x 4.1m
L =span= 20m
Rsls A (from Tedds)= 10.9 kN
Rsls B (from Tedds) = 5.6 kN
From Tedds calculation refer to next page min needed section is = 150x90x24PFC S355
1B2- Steel beam
F3
F1 F2
Loadings w1l (0-3.2m): wl
L DL+IL DL+IL
1st Floor x 5m/2 2.5 x 2.3 = 5.8 kN/m
Swt included T T
Sum sls: 5.8 kN/m
Loadings w2 (3.2m-6.7m):
L DL+IL DL+IL
1st Floor x 2.9m/2 15 x 2.3 = 3.3 kN/m
Swt included
Sum sls: 3.3 kN/m
F1at3.2m=1B1-3= 5.9 kN 0.3DL +0.7IL
F2 at 6.1m = 1B6-1 + 1B6-2= 20.7 kN 0.8DL +0.2IL
F3at6.7m =RB3= 22.7 kN 0.6DL + 0.41L
Rsls A (from Tedds)= 24.2 kN
Rsls B (from Tedds) = 59.8 kN
From Tedds calculation refer to next page min needed section is = 203x203x60UC S355

Lpad regire 100w = 093 m

(0.43 N/mm2 = existing brick stress sls)

use PS3: 300deep x 100wide x950long

10
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Check def for DL+0.1IL :
Loadings w1l (0-3.2m):

L DL+0.1IL DL+IL
1st Floor x 5m/2 2.5 x 0.9 = 2.3 kN/m
Swt included
Sum sls: 2.3 kN/m mm
Loadings w2 (3.2m-6.7m):
L DL+0.1IL DL+IL
1st Floor x 2.9m/2 15 x 0.9 = 1.3 kN/m
Swt included
Sum sls: 1.3 kN/m
DL+0.1I1L
F1at3.2m=1B1-3= 2.2 kN
F2 at 6.1m = 1B6-1 + 1B6-2= 17.0 kN
F3at6.7m =RB3= 14.5 kN
def= Tedds= 8.20 mm
Natural frequency od beam:
f=18/(def)*0.5 6.29 Hz > 5Hz ok
1B3 - Steel beam
Loadings:
wl: L DL+IL DL+IL F5 F2 F4 F2 F1 F3
1st Floor x 0.4m 0.4 x 2.3 = 0.9 kN/m
Sum sls: 0.9 kN/m wil
w2:(2.5m - 4.6m) L DL+IL DL+IL TA B T
Cavity wall x 2.8 2.8 x 4.1 = 11.5 kN/m
Swt included
Sum sls: 11.5 kN/m
Point load:
F1=1B2 at 0.3m and 3m= 24.2 kN
F2=1B1-1 at 2.3m= 7.8 kN
F3=1B1-2 at 4.6m= 8.1 kN
F4=CB1 at 2.3m= 35.1 kN
F5=1B1-1 at 0.1m= 7.8 kN
L (A-B)= 0.8 m
L (B-C)= 38m
Rsls A (from Tedds) = 83.5 kN
Rsls B (from Tedds) = 54.4 kN
Lpad reqgire 200w = 0.19 m (0.95 N/mm?2 = brick stress sls)
use min 250mm bearing on wall
From Tedds calculation refer to next page min needed section is = 203UC46 S355
Column under 1B3 check:
Fsls = 83.5 kN
Fuls = 125.3 kN
M nom= 0.15 x Fuls= 18.8 kNm
Try 200x100x8.0 RHS S355:
Le = 28 m
Pcy = 1150.0 kN (Blue book)
Mb = 95.0 kNm
Mcy= 61.1 kNm
Interaction check compression with bending
Mxx/Mbs + Myy/Mcy + F/Pcy = Mxx/Mbs = 0.00
Myy/Mcy = 0.31
F/Pcy = 0.11 0.42 < 10 oK

Use 200x100x8.0 RHS S355

11
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Goal Frame:
Loadings: L/H DL+IL
Roof x 3m/2 1.5 x 1.5 = 2.3 kN/m
1st Floor x 3.1m/2 16 X 23 = 3.6 kN/m ———
9" Wall x 2.3m 23 «x 5 = 11.5 kN/m 1831 D T
Swt included 2 Cc3 C3
Sum sls: 17.3 kN/m
A B C
Wind load:
WL=0.7xA Main house = 5.0x 8.5/2 = 21.3 m2
H= 14.9 kN
Spanl=L(A-B)= 27 m
Span2=L (B-C)= 1.2 m
Span2=L (C-D)= 1.8 m
Height of frame = 2.8 m
Head beam 1B3-1=1B5:
Refer to Robot use: 203x133x30UB S355
Muls= 17.5 kNm M/Mb = 0.25<1.0 OK
Mb = (le=3m) = 69.2 kNm (from Blue Book)
Vuls= 38.3 kN
Pv= 282 kN (from Blue Book) Vuls/Pv= 0.14 <1.0 OK
def = DL+IL= 2 mm L/def = 1350 >360 OK
Rsls A (from Tedds)= 21.2 kN
Rsls B (from Tedds) = 37.6 kN
Rsls C(from Tedds)= 26.4 kN
Rsls D (from Tedds)= 13.5 kN
Lpad regire 100w = 0.21 m (0.43 N/mm2 = ex. brick stress sls)
use 250mm bearing

From Tedds calculation refer to next page min needed section is = 203UB30 S355
Column C3:
Fsls = 37.6 kN
Fuls = 56.4 kN
Muls= from Robot= 22.6 kNm
sway def= (IL+WIND)= 9.0 mm H/def= 311.1 > 300 hence OK
Try 200x100x8.0 RHS S355:
Le= 28 m
Pcy = 1150.0 kN (Blue book)
Mb = 95.0 kNm
Interaction check compression with bending
Mxx/Mbs + Myy/Mcy + F/Pcy = Mxx/Mbs = 0.24

Myy/Mcy = 0.00

F/Pcy = 0.05 0.29 < 1.0 oK

Use 200x100x8.0 RHS S355

Connection 4M20 bolts at 300 crs =
Ps (shear capacity)= 4x91.9kN = (blue book) 367.6 kN > 20.8 kN OK
Mc for 4M20 8.8 grade = 2x137kNx0.30 = 82.2 kNm > 22.6 kNm OK

12
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Column C2:
Fsls = 8.1 kN
Fuls = 12.2 kN
Muls= from Robot= 12.0 kNm
Try 203x203x46 S355
Le= 28 m
Pcy = 1470.0 kN (Blue book)
Mb = 143.0 kNm
Interaction check compression with bending
Mxx/Mbs + Myy/Mcy + F/Pcy = Mxx/Mbs 0.08
Myy/Mcy 0.00 =
F/Pcy = 0.01 = 0.09 < 1 oK
Use: 203UC46 S355

Connection 4M20 bolts at 200 crs =
Ps (shear capacity)= 4x91.9kN = (blue book) 367.6 kN > 0.0 kN OK
Mc for 4M20 8.8 grade = 2x137 kN x0.20 = 54.8 KNm > 12.0 kNm OK
Steel Box Frame:
Loadings w1l: L/H DL+IL
Roof x 3m/2 1.5 x 1.5 = 2.3 kN/m wil
1st Floor x 3m/2 15 x 23 = 3.5 kN/m Hl—, —
215thk blockwork wall x 2m 2.0 x 3.9 = 7.8 kN/m 1B4
Swt included Cc2 Cc2 C2

Sum sls: 13.5 kN/m w2 F1

H2
GB5

Loadings w2: L/H DL+IL
MD x 3m/2 1.5 x 7.3 = 11.0 kN/m
215thk blockwork wall x 0.3m 03 x 3.9 = 1.2 kN/m
Swt included ’ T ) T » T

Sum sls: 12.1 kN/m
F1 = blockwork pier= 4.875 kN 0.5m x 2.5m x 3.9kN/m2
Wind load:
WL1=0.7xA Main house = 3x 8.5/2 = 12.8 m2
Hl= 8.9 kN
WL2=0.7xA Main house = 1.5x 8.5/2 = 6.4 m2
Hl= 4.5 kN
Span of frame = 42 m
Height of frame 1= 3.1m
Height of frame 2= 29 m

13
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Head beam 1B4:

Loadings: as per above

L DL+IL kN/m2 DL+IL
= 13.5 kN/m
Sum sls: 13.5 kN/m

L=span= 42 m

Refer to Robot use: 203x203x46 UC S355

Muls = 22.1 kNm 1.2(DL+IL+WIND)
Mb = (le =3.5m) = 135 kNm (from Blue Book) M/Mb = 0.16 <1.0 OK
def (from Robot) 2 mm L/def = 2100 >360 OK
Check Connection Beam 1B4 with Column C2
Muls= 22.1 kNm
Connection 4M20 bolts at 180 crs =
Ps (shear capacity)= 4 x91.9kN = (blue book) 367.6 kN > 12.5 kN OK
Mc for 4M20 8.8 grade = 2x137kNx0.18 = 49.32 kNm > 22.1 kNm OK
Provide 15mm thick Steel end plate 5275, 6CFW
Column C2:
Fsls = 65.5 kN
Fuls = 98.3 kN
Muls= (from Robot)= 27.0 kNm
def at top= 12.2 mm
H1+H2/def= 487.7 >300 hence OK
def at middle= 9.2 mm
H2/def= 315.2 >300 hence OK
Try 203x203x46UC S355:
Le= 31m
Pcy = 1470.0 kN (Blue book)
Mb = 143.0 kNm
Interaction check compression with bending
Mxx/Mbs + Myy/Mcy + F/Pcy = Mxx/Mbs = 0.19
Myy/Mcy = 0.00
F/Pcy = 0.07 0.26 < 1 oK
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AXITOM
STRUCTURES

Project: 85 Camden Mews

Foundation pad under column C2

Fsls = 65.5 kN
Pad swt = 4.0 kN
Sum sls: 69.5 kN
Area of foundations = sum / 150GBP = 0.46 m2 Bmin = 0.68 m
UseB=A= = 1m
Area = 1.00 m2 OK
Column C2 - RH side:
Fsls = 3.0 kN
Fuls = 5.0 kN
Muls= (from Robot)= 1.5 kNm
Try 203x203x46UC S355:
Le= 6.0 m
Pcy = 648.0 kN (Blue book)
Mb = 99.0 kNm
Interaction check compression with bending
Mxx/Mbs + Myy/Mcy + F/Pcy = Mxx/Mbs = 0.02
Myy/Mcy = 0.00
F/Pcy = 0.01 0.02 < oK
Check Connection Beam GB5 with Column C2
Muls= 38.7 kNm
Vuls = 33.4 kNm
Connection 2x3 M20 Bolts =
Ps (shear capacity)= 6x91.9N = (blue book) 551.4 kN > 33.4 kN OK
Mc for 4 M20 8.8 grade (assumed - bottom line of bolts not working in this condition)=
Pnom (tension capaity)= 110 kN
Mc= [2xPnom x 0.090x 90/225 + 2xPnom x 0.225 ]= 57.42 kNm > 38.7 kNm OK
Fc/t=M/a= 201.56 kN
a=203mm-2x11lmm/2= 192 mm
Clamping width = 203 mm
Steel grade and class = 355 Mpa
Flange compresion capacity = 792.7 kN > 201.56 kN OK
Check Ground Beam GB5:
Refer to Robot use: 203x203x46 UC S355
Muls = from Robot= 39.0 kNm
Mb = (le =3.5m) = 135 kNm (from Blue Book) M/Mb = 0.29<1.0 OK
def (from Robot) 1 mm L/def = 4200 >360 OK
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Project: 85 Camden Mews

AXITOM
STRUCTURES

GB1 Steel beam

Loadings:
L DL+IL kN/m2 DL+IL
GF 150thk MD x 4.6m/2 2.3 x 7.3 = 16.8 kN/m
Stud wall x2.8m 2.8 x 0.9 = 2.5 kN/m
swt 0.4
Sum sls: 19.7 kN/m
L=span= 29 m
Muls = 31.1 kNm for 152x152x30 UC  S355
Mb = (le=3m) 68.3 kNm (from Blue Book) OK
Ireq = (def<l/360) 1101 cm4 Ixx = 1750 cm4 (from Blue Book)
def= 5.06 mm L/def = 573 OK
Rsls A= 28.6 kN
Ruls A= 42.9 kN <-- onto Padstone extended to retaining wall

GB2 Steel beam:

Loadings:
L DL+IL kN/m2 DL+IL
GF 150thk MD x 5.4m/2 2.7 x 73 = 19.7 kN/m
swt 0.9
Sum sls: 20.6 kN/m
L=span= 6.7 m
Muls = 173.5 kNm for 254x254x89 UC  S355
Mb = (le=7m) 285 kNm (from Blue Book) OK
Ireq = (def<l/360) 14195 cm4 Ixx = 14300 cm4 (from Blue Book)
def = 18.45 mm L/def = 363 OK
Rsls A= 69.0 kN
Ruls A= 103.6 kN <-- onto Padstone extended to retaining wall

GB4 Steel beam below cavity wall on gl. C:

Loadings:
L DL+IL kN/m2 DL+IL
New RR x 3m/2 15 x 1.5 = 2.3 kN/m
Internal leaf of blockwork x 5.0 5 x 2.1 = 10.5 kN/m
GF 150thk MD x 0.4m 0.4 x 73 = 2.9 kN/m
swt 0.3
Sum sls: 16.0 kN/m
L=span= 3.0m
Muls = 26.9 kNm for 200x90x30PFC S355
Mb = (le=3m) 52.6 kNm (from Blue Book) OK
Ireq = (def<l/360) 987 cm4 Ixx = 2520 cm4 (from Blue Book)
def = 3.26 mm L/def = 920 OK
Rsls A= 24.0 kN
Ruls A= 35.9 kN <-- Connected to steel beams/ columns with min 2M16 8.8 bolts

Ps=2 x 58.9kN=117.8kN
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AXITOM

STRUCTURES

Project: 85 Camden Mews

GB4 Steel beam below cavity wall on

Loadings:
L DL+IL kN/m2 DL+IL
Internal leaf of blockwork x 5.6 56 x 2.1 = 11.8 kN/m
GF 150thk MD x 0.4m 0.4 x 73 = 2.9 kN/m
swt 0.3
Sum sls: 15.0 kN/m
L=span= 20m
Muls = 11.2 kNm for 200x90x30PFC S355
Mb = (le=2m) 739 kNm (from Blue Book) OK
Ireq = (def<l/360) 274 cm4 Ixx = 2520 cm4 (from Blue Book)
def= 0.60 mm L/def = 3311 OK
Rsls A= 15.0 kN
Ruls A= 22.5 kN <-- Connected to steel beams/ columns with min 2M16 8.8 bolts
Ps=2 x 58.9kN=117.8kN
GB3 - Steel beam
Loadings wil:
L DL+IL DL+IL F1 F1 F3 F2
GF 150thk MD x 0.4m 0.4 x 7.3 = 2.9 kN/m w2
Swt included
Sum sls: 2.9 kN/m wil
Loadings w2 (0-1.6m): A T B T C T
L DL+IL DL+IL
Cavity wall x 3.1 3.1 x 4.1 = 12.7 kN/m
CB-1/3m= 11.7 kN/m
Swt included
Sum sls: 24.4 kKN/m
Loadings w3 (3.2m-3.9m):
L DL+IL DL+IL
Cavity wall x 3.1 3.1 x 4.1 = 12.7 kN/m
Swt included
Sum sls: 12.7 kN/m
F1= GB1 and GB2 at 3.2m and 0.8m= 97.6 kN
F2=GB1 and 1B3 at 5.3m= 83.0 kN
F3=1B3 at 1.6m= 83.5 kN
L (A-B)= 19m
L (B-C)= 39m
Rsls A (from Tedds)= 47.8 kN onto padstone extended to basement
Rsls B (from Tedds) = 289.3 kN Onto C1
Rsls C(from Tedds)= 92.0 kN onto padstone extended to basement

From Tedds calculation refer to next page min needed section is =

203UC46 S355
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Project: 85 Camden Mews

AXIOM
STRUCTURES

Column C1 to support GB3

Fsls = 289.3 kN

Fuls = 434.0 kN

Mnom = (0.1m + 0.15m/2) x GB3/3 25.3 kNm

Try 152x152x37UC S355

Le = 2.8 m

Pcy = 920.0 kN (Blue book)
Mb = 88.7 kNm

Interaction check compression with bending

Mxx/Mbs + Myy/Mcy + F/Pcy = Mxx/Mbs 0.29
Myy/Mcy 0.00 =
F/Pcy = 0.47 = 0.76 < 1 oK

Use: 152x152x37UC S355

Foundation pad under column C1

Fsls = 289.3 kN

Pad swt = 9.0 kN

Sum sls: 298.3 kN

Area of foundations = sum / 150GBP = 1.99 m2 Bmin = 141 m
UseB=A= = 15 m

Area = 2.25 m2 OK

L1 Concrete external lintel

L =clear span = 19m
L/H  DL+ILKN/m2 DL+IL
Internal brick/block x 0.4 0.4 x 2.0 = 0.8 kN/m
New RR x 4.1/2 21 x 15 = 3.1 kN/m
Sum sls: 3.9 kN/m
Section P00 | P150 P220 | P255 510 R15 | R15A R22 R22A 515 R21 R21A
""a"}'fﬁ"” Profile | 65100 65150 65%220| 65%255 100x700 100x740 140x100  100x215 215%700| 150x140  140x215 215% 140
Size
gtiex CLEAR SPAN
500 300 | 3778 | 3775 | 5067 LM nn 152.89 21067 11056 | 180.00 180.00
750 450 | 133 23.56 53.00 | 6858 35.56 53.43 87.83 11467 158.00 5292 135.00 210.00
|
200 600 13.65 | 15.08 i | 43.95 2276 39.68 68.55 8363 126.40 66.33 108.00 168.00
1050 750 | h43 1047 2578 30.52 15.80 2156 4760 58.07 105.33 55.28 7980 131.65
|
1200 900 | 697 | 769 12.94 | 1242 1161 0.4 34.98 4267 90.29 4738 58.63 96.73
1350 1050 | 533 5.89 50 | 17w 8.89 15.50 2678 3267 69.28 4146 4489 74,06
1500 1200 an | 465 11.46 | 13.56 7.0z 12.25 6 581 54.74 16.85 3547 58.51
1650 1350 ‘ 34 377 9.28 10.99 5.69 992 7.4 091 4434 061 2873 4740
1800 1500 .82 | nm 767 | 9.08 4.70 820 RER [ 17.38 36.64 25.30 2374 357
2100 1650 | 237 162 644 | 763 185 6.49 180 14.52 3079 N 19.95 29
| |
2100 1800 2.02 | 223 549 | 650 337 587 1014 1237 6.4 1B 17.00 .04
2400 1950 | 1.74 192 473 5.61 2.80 5.06 B.74 10.67 2162 15.62 14.66 2418
SUPREME R15A 140d x 100w; max clear 1.9 m = 8.74 kN/m OK Use: SUPREME R15A 140d x 100w
WP windpost check with EA:
H = wind post height 3.0m
Wind load
p = wind load = 0.7 kN/m2
L = width of wind load = 3.6m/2 = 1.8 m
a=(pxL)/2= 0.6 kN/m
Vuls=1.4xqgxHx0.5 1.3 kN
Muls,1=14xqxH"2/8= 1.0 kNm

From Tedds use 120x120x10 EA S275
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‘. l?dls(la 85 Camden Mews 15005
Calcs for Start page no./Revision
RR 1
Calcs by Calcs date Checked by Checked date Approved by Approved date
KK 04/12/2018 AP 04/12/2018
TIMBER RAFTER DESIGN (BS5268-2:2002)
TEDDS calculation version 1.0.03
%degrees
el

Rafter details
Breadth of timber sections b =47 mm
Depth of timber sections h =150 mm
Rafter spacing s =400 mm
Rafter slope o =26.0 deg
Clear span of rafter on horizontal Leh = 2950 mm
Clear span of rafter on slope L = Len / cos(a) = 3282 mm
Rafter span Single span
Timber strength class C24

Section properties

Cross sectional area of rafter
Section modulus

Second moment of area

Radius of gyration

Loading details
Rafter self weight
Dead load on slope
Imposed load on plan
Imposed point load

Modification factors
Section depth factor
Load sharing factor

Consider long term load condition
Load duration factor

Total UDL perpendicular to rafter
Notional bearing length
Effective span

Check bending stress
Bending stress parallel to grain

A =b x h=7050 mm?
Z=bxh?/6=176250 mm?
I=bxh3/12=13218750 mm*
r=v(/A)=43.3mm

Fi=b x h X pchar x Gacc = 0.02 kKN/m
Fa = 0.60 kN/m?

Fu = 0.60 kN/m?

Fp =0.90 kN

Kz = (300 mm / h)>'! = 1.08
Ks = 1.10

Ks =1.00

F = Fa x cos(a) x s + Fj x cos(a) = 0.237 kN/m
Lo =F x La/[2 x (b x ocp1 x Kg - F)] =3 mm
Lef = Lo + Lo = 3285 mm

om = 7.500 N/mm?
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Permissible bending stress
Applied bending stress

Check compressive stress parallel to grain

Compression stress parallel to grain
Minimum modulus of elasticity
Compression member factor
Permissible compressive stress
Applied compressive stress

Gm_adm = om % K3z x K7 x Kg = 8.904 N/mm?
Om_max = F x Lei? / (8xZ2)=1.818 N/mm?
PASS - Applied bending stress within permissible limits

oc = 7.900 N/mm?
Emin = 7200 N/mm?
K12 = 0.55
Gc_adm = Gc x K3 x Kg x K12 = 4.805 N/mm?
oc max = F x Leff x (cot(a) + 3 x tan(a)) / (2 x A) = 0.194 N/mm?
PASS - Applied compressive stress within permissible limits

Check combined bending and compressive stress parallel to grain

Euler stress
Euler coefficient

Combined axial compression and bending check

Ge = 2 x Emin / A2 = 12.345 N/mm?
Keu =1 — (1.5 x 6c_max x K12 / ce) = 0.987

Om_max / (Gmfadm X Keu) + Oc_max / Oc_adm = 0247 <1

PASS - Combined compressive and bending stresses are within permissible limits

Check shear stress
Shear stress parallel to grain
Permissible shear stress

Applied shear stress

Check deflection
Permissible deflection
Bending deflection
Shear deflection

Total deflection

Consider medium term load condition

Load duration factor

Total UDL perpendicular to rafter
Notional bearing length

Effective span

Check bending stress

Bending stress parallel to grain
Permissible bending stress

Applied bending stress

Check compressive stress parallel to grain

Compression stress parallel to grain
Minimum modulus of elasticity
Compression member factor
Permissible compressive stress

Applied compressive stress

t=0.710 N/mm?
Tadm = T x K3 x Kg = 0.781 N/mm?
Tmax = 3 x F x Leff / (4 x A) = 0.083 N/mm?
PASS - Applied shear stress within permissible limits

Sadm = 0.003 x Lef = 9.856 mm
8 =5 x F x Lef* / (384 x Emean x 1) = 2.523 mm
8s =12 x F x Lef? / (5 x Emean x A) = 0.081 mm
Smax = db + s = 2.604 mm
PASS - Total deflection within permissible limits

Ks =1.25

F = [Fu x cos(a)? + Fq x cos(a)] x s + Fj x cos(a) = 0.431 kN/m
Lo =F x La/[2 x (b x oep1 x Kg - F)] = 6 mm

Let = Lo + Lp = 3288 mm

om = 7.500 N/mm?
Gm_adm = om % Kz x K7 x Kg = 11.130 N/mm?
om max = F x Le? / (8 x Z) = 3.307 N/mm?
PASS - Applied bending stress within permissible limits

oc = 7.900 N/mm?
Emin = 7200 N/mm?
K12 = 0.51
Gc_adm = G¢ x Kz x Kg x K12 = 5.508 N/mm?
oc max = F x Leff x (cot(a) + 3 x tan(a)) / (2 x A) = 0.353 N/mm?
PASS - Applied compressive stress within permissible limits
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Check combined bending and compressive stress parallel to grain

Euler stress
Euler coefficient

Combined axial compression and bending check

Ge = 72 x Emin / A2 = 12.325 N/mm?
Keu =1 — (1.5 x 6c_max x K12 / ce) = 0.978

Om_max / (Gmfadm X Keu) + Gc_max / Oc_adm = 0.368 <1

PASS - Combined compressive and bending stresses are within permissible limits

Check shear stress

Shear stress parallel to grain
Permissible shear stress
Applied shear stress

Check deflection
Permissible deflection
Bending deflection
Shear deflection

Total deflection

Consider short term load condition

Load duration factor

Total UDL perpendicular to rafter
Notional bearing length

Effective span

Check bending stress

Bending stress parallel to grain
Permissible bending stress

Applied bending stress

Check compressive stress parallel to grain

Compression stress parallel to grain
Minimum modulus of elasticity
Compression member factor
Permissible compressive stress

Applied compressive stress

7 =0.710 N/mm?
Tadm = T x K3 x Kg = 0.976 N/mm?
Tmax = 3 x F x Leit / (4 x A) = 0.151 N/mm?
PASS - Applied shear stress within permissible limits

Sadm = 0.003 x Ler = 9.864 mm
8b =5 x F x Leff* / (384 x Emean x ) = 4.597 mm
8s =12 x F x Let / (5 x Emean x A) = 0.147 mm
Smax = Ob + s = 4.744 mm
PASS - Total deflection within permissible limits

Ks =1.50

F = Fq x cos(a) x s + Fj x cos(a) = 0.237 kN/m

Lo = [F x La + Fp x cos(a)] / [2 x (b x ocp1 x K - F)] = 6 mm
Leff = Lo + Lo = 3289 mm

om = 7.500 N/mm?
Gm_adm = om % K3 x K7 x Kg = 13.355 N/mm?
om max = FxLe?/(8xZ)+Fpxcos(a)xLef/(4xZ) = 5.595 N/mm?
PASS - Applied bending stress within permissible limits

oc = 7.900 N/mm?

Emin = 7200 N/mm?

K12 = 0.46

Gc_adm = Gc x K3 x Kg x K12 = 6.057 N/mm?

oc max = FxLesx(cot(a)+3xtan(a))/(2xA)+Fpxsin(a)/A = 0.251 N/mm?
PASS - Applied compressive stress within permissible limits

Check combined bending and compressive stress parallel to grain

Euler stress
Euler coefficient

Combined axial compression and bending check

Ge = 12 x Emin / 22 = 12.320 N/mm?
Keu =1 — (1.5 x 6c_max x K12 / ce) = 0.986

Om_max / (Gmfadm X Keu) + Oc_max / OCc_adm = 0466 < 1

PASS - Combined compressive and bending stresses are within permissible limits

Check shear stress
Shear stress parallel to grain
Permissible shear stress

Applied shear stress

1 =0.710 N/mm?

Tadm = T x K3 x Kg = 1.172 N/mm?

Tmax = 3 x F x Lefi / (4 x A) + 3 x Fp x cos(a) / (2 x A) = 0.255 N/mm?
PASS - Applied shear stress within permissible limits
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Check deflection
Permissible deflection
Bending deflection
Shear deflection

Total deflection

Sadm = 0.003 x Lerr = 9.866 mm
8b = Lef® x (5xFxLeft / 384 + Fp xcos(a)/ 48) / (Emean x 1) = 6.731 mm
8s = 12 x Leff x (FxLett +2xFp xcos(a))/(5 x Emean x A) = 0.249 mm
Smax = Op + s = 6.980 mm
PASS - Total deflection within permissible limits
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STEEL BEAM ANALYSIS & DESIGN (BS5950)

In accordance with B§5950-1:2000 incorporating Corrigendum No.1

Load Envelope - Combination 1

3.750 |

TEDDS calculation version 3.0.05

0.0 l’

mm | 2200

1

KNm Bending Moment Envelope

0.0

Pas

2.993

3.0
mm | 2200
A

Shear Force Envelope

-3.6

Support conditions

Support A Vertically restrained
Rotationally free
Support B Vertically restrained

Rotationally free

Applied loading
Beam loads

Imposed self weight of beam x 1
Imposed full UDL 0.8 kN/m

Imposed point load 2.5 kN at 0 mm
Imposed point load 2.5 kN at 1100 mm
Imposed point load 2.5 kN at 2200 mm

Load combinations
Load combination 1 Support A
Span 1

Support B

Dead x 1.50
Imposed x 1.50
Dead x 1.50
Imposed x 1.50
Dead x 1.50
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Imposed x 1.50
Analysis results
Maximum moment Mmax = 3 kNm Mmin = 0 KNm
Maximum shear Vmax = 3.6 kN Vmin = -3.6 kN
Deflection Smax = 0.3 mm Smin = 0 mm
Maximum reaction at support A Ra_max = 7.3 kN Ra_min = 7.3 kN
Unfactored imposed load reaction at support A Ra_imposed = 4.9 kN
Maximum reaction at support B RB_max = 7.3 kN Re_min = 7.3 kN
Unfactored imposed load reaction at support B RB_imposed = 4.9 kN
Section details
Section type UC 152x152x23 (BS4-1) Steel grade S$355

Classification of cross sections - Section 3.5

Tensile strain coefficient £=0.88 Section classification Semi-compact
Shear capacity - Section 4.2.3
Design shear force Fv=3.6 kN Design shear resistance Pv=188.3 kN

PASS - Design shear resistance exceeds design shear force

Moment capacity - Section 4.2.5

Design bending moment M = 3 kNm Moment capacity low shear Mc = 60.5 kNm

Buckling resistance moment - Section 4.3.6.4
Mo = 48.8 KNm Mo / mit = 48.8 KNm

PASS - Buckling resistance moment exceeds design bending moment

Buckling resistance moment

Check vertical deflection - Section 2.5.2
Consider deflection due to dead and imposed loads
8im = 6.111 mm Maximum deflection 5 =0.339 mm

PASS - Maximum deflection does not exceed deflection limit

Limiting deflection
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TIMBER BEAM ANALYSIS & DESIGN TO BS5268-2:2002

1.300

TEDDS calculation version 1.5.07

Load Envelope - Combination 1

0.0- Jo

1500 |

kNm
0.0

Bending Moment Envelope

0.188

0.2
1500 |

kN
0.650

0.0

Shear Force Envelope

-0.325

1500 Y

Applied loading

Beam loads

Load combinations
Load combination 1

Analysis results

Maximum moment

Desigh moment

Maximum shear

Design shear

Total load on beam

Reactions at support A

Unfactored imposed load reaction at support A
Reactions at support B

Imposed partial VDL 1.300 kN/m at 0 mm to 0.000 kN/m at 1500 mm

Support A Dead x 1.00
Imposed x 1.00

Span 1 Dead x 1.00
Imposed x 1.00

Support B Dead x 1.00

Imposed x 1.00

Mmax = 0.188 kNm Mmin = 0.000 KNm
M = max(abs(Mmax),abs(Mmin)) = 0.188 kNm

Fmax = 0.650 kN Fmin = -0.325 kN
F = max(abs(Fmax),abs(Fmin)) = 0.650 kN

Wit = 0.975 kN
Ra_max = 0.650 kN
Ra imposed = 0.650 kKN
Rs_max = 0.325 kN

RA_min =0.650 kN

Rg_min = 0.325 kN
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Unfactored imposed load reaction at support B

RBfImposed =0.325 kN

fe——150——»]

j«—100—»|

Timber section details
Breadth of sections

Depth of sections

Number of sections in member
Overall breadth of member
Timber strength class

Member details
Service class of timber
Load duration

Length of bearing

Section properties
Cross sectional area of member

Section modulus

Second moment of area

Radius of gyration

Modification factors

Duration of loading - Table 17

Bearing stress - Table 18

Total depth of member - ¢l.2.10.6

Load sharing - ¢l.2.10.11

Minimum modulus of elasticity - Table 20

Lateral support - cl.2.10.8

Ends held in position

Permissible depth-to-breadth ratio - Table 19
Actual depth-to-breadth ratio

Compression perpendicular to grain
Permissible bearing stress (no wane)

Applied bearing stress

b =47 mm

h =150 mm

N=2

bb =N xb =94 mm
C24

1
Medium term
Lo =100 mm

A =N xb x h=14100 mm?
Z«=Nx b x h?/ 6 = 352500 mm?
Zy=hx (N x b)?/6 = 220900 mm?

Iy =N x b x h3/12 = 26437500 mm?*
ly=hx (N xb)®/12 = 10382300 mm*
ix =V(Ix/ A) = 43.3 mm

iy =V(ly / A) = 27.1 mm

Ks=1.25

Ks = 1.00

Kz = (300 mm / h)>'" = 1.08
Ks = 1.10

Ko = 1.14

3.00

h/(N xb)=1.60
PASS - Lateral support is adequate

Gc_adm = Gept X Kz x Ka x Kg = 3.300 N/mm?
Cc a = RAﬁmax / (N x b x Lb) =0.069 N/mm?
GCc_a / Oc_adm = 0.021

PASS - Applied compressive stress is less than permissible compressive stress at bearing

Bending parallel to grain
Permissible bending stress

Applied bending stress

Om_adm = Om X Ks x K7 x Ks = 11.130 N/mm?
Om_a = M/ Zx = 0.532 N/mm?
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Shear parallel to grain
Permissible shear stress
Applied shear stress

Deflection

Modulus of elasticity for deflection
Permissible deflection

Bending deflection

Shear deflection

Total deflection

Om_a / Om_adm = 0.048

PASS - Applied bending stress is less than permissible bending stress

Tadm = T x K3 x Kg = 0.976 N/mm?
ta=3xF/(2xA)=0.069 N/mm?
Ta [ Tadm = 0.071

PASS - Applied shear stress is less than permissible shear stress

E = Emin x Ko = 8208 N/mm?

Sadm = min(14 mm, 0.003 x Ls1) = 4.500 mm
Sb_st = 0.198 mm

8v s1 = 0.031 mm

8a = db_s1 + dv_s1 = 0.229 mm

8a / 8adm = 0.051

PASS - Total deflection is less than permissible deflection
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FLITCH BEAM ANALYSIS & DESIGN TO BS5268-2:2002

Load Envelope - Combination 1

3.534

0.0- Jo

TEDDS calculation version 1.5.07

3800

kNm
0.0

Bending Moment Envelope

3.419

3.4
3800

kN
4.586

0.0

Shear Force Envelope

-2.458

3800

Applied loading

Beam loads

Load combinations
Load combination 1

Analysis results
Design moment

Total load on beam
Reactions at support A

M = 3.419 kNm
Wiot = 7.043 kN
RA_max = 4.586 kN
Unfactored imposed load reaction at support A
Reactions at support B RB_max = 2.458 kN
Unfactored imposed load reaction at support B

Imposed self weight of beam x 1
Imposed partial VDL 3.360 kN/m at 0 mm to 0.000 kN/m at 3800 mm

Support A

Span 1

Support B

Design shear

Dead x 1.00
Imposed x 1.00
Dead x 1.00
Imposed x 1.00
Dead x 1.00
Imposed x 1.00

F = 4.586 kN

Ra min = 4.586 kN

RAﬁImposed =4.586 kN

Rg_min = 2.458 kN

RBfImposed =2.458 kN
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fe——150—»]
<
N

- b
j«—104—»|

j«—100—>|
Timber section details
Breadth of section b =47 mm Depth of section h =150 mm
Number of sections N=2
Timber strength class C24
Steel section details
Breadth of steel plate bs =10 mm Depth of steel plate hs =150 mm
Number of steel plates in beam Ns=1 Steel stress py = 165
N/mm?
Bolt diameter b =12 mm Maximum bolt spacing Smax = 300 mm
Member details
Service class of timber 1 Load duration Medium term
Length of bearing Lo =100 mm

The beam is part of a load-sharing system consisting of four or more members

Lateral support - cl.2.10.8
Permiss.depth-to-breadth ratio 3.00 Actual depth-to-breadth ratio  1.44
PASS - Lateral support is adequate

Check bearing stress
Permissible bearing stress Gc_adm = 3.300 N/mm? Applied bearing stress cc a = 0.488 N/mm?
PASS - Applied compressive stress is less than permissible compressive stress at bearing

Bending parallel to grain
Permiss. timber bending stress om_aim = 11.130 N/mm? Applied timber bending stress om_a = 3.212 N/mm?
PASS - Timber bending stress is less than permissible timber bending stress
Permiss. steel bending stress py = 165.000 N/mm? Applied steel bending stress  6m_a s = 78.361 N/mm?
PASS - Steel bending stress is less than permissible steel bending stress

Shear parallel to grain
Permissible shear stress Tagm = 0.976 N/mm? Applied shear stress 1a = 0.162 N/mm?
PASS - Applied shear stress is less than permissible shear stress

Deflection
Permissible deflection Sadm = 11.400 mm Total deflection 8a = 6.277 mm
PASS - Total deflection is less than permissible deflection

Flitch plate bolting requirements

Bolts required at beam end Nbe = 2.000 Bolts required to beam length Ny = 1.357
- Provide a minimum of 2 No.12 mm diameter bolts at each support

- Provide 12 mm diameter bolts at a maximum of 300 mm centres along the length of the beam

Minimum bolt spacings

Minimum end spacing Send = 48 mm Minimum edge spacing Sedge = 48 mm
Minimum bolt spacing Sbott = 48 mm
Minimum washer diameter dw =36 mm Minimum washer thickness tw = 3.0 mm
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TIMBER BEAM ANALYSIS & DESIGN TO BS5268-2:2002

3.400

TEDDS calculation version 1.5.07

Load Envelope - Combination 1

0.0- Jo

3800 |

kNm
0.0

Bending Moment Envelope

3.150

34
3800 |

kN
4.307

0.0

Shear Force Envelope

-2.153

3800 |

Applied loading

Beam loads

Load combinations
Load combination 1

Analysis results

Maximum moment

Desigh moment

Maximum shear

Design shear

Total load on beam

Reactions at support A

Unfactored imposed load reaction at support A
Reactions at support B

Imposed partial VDL 3.400 kN/m at 0 mm to 0.000 kN/m at 3800 mm

Support A Dead x 1.00
Imposed x 1.00

Span 1 Dead x 1.00
Imposed x 1.00

Support B Dead x 1.00

Imposed x 1.00

Mmax = 3.150 kNm Mmin = 0.000 KNm
M = max(abs(Mmax),abs(Mmin)) = 3.150 kKNm

Fmax = 4.307 kN Fmin = -2.153 kN
F = max(abs(Fmax),abs(Fmin)) = 4.307 kN

Wiot = 6.460 kN
Ra_max = 4.307 kN
Ra imposed = 4.307 kKN
Rs_max = 2.1563 kN

RA_min =4.307 kN

Rg_min = 2.153 kN
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Unfactored imposed load reaction at support B

RBfImposed =2.153 kN

}472004>{

94| BN
l«—100—|

Timber section details
Breadth of sections

Depth of sections

Number of sections in member
Overall breadth of member
Timber strength class

Member details
Service class of timber
Load duration

Length of bearing

Section properties
Cross sectional area of member
Section modulus

Second moment of area

Radius of gyration

Modification factors

Duration of loading - Table 17

Bearing stress - Table 18

Total depth of member - ¢l.2.10.6

Load sharing - ¢l.2.10.11

Minimum modulus of elasticity - Table 20

Lateral support - cl.2.10.8

Ends held in position

Permissible depth-to-breadth ratio - Table 19
Actual depth-to-breadth ratio

Compression perpendicular to grain
Permissible bearing stress (no wane)
Applied bearing stress

b =47 mm

h =200 mm

N=2

bo =N xb=94 mm
C24

1
Medium term
Lo =100 mm

A=N xb xh=18800 mm?
Zx=Nxb x h?2/6 = 626667 mm?
Zy=h x (N x b)?/ 6 = 294533 mm3
lx=Nxbxh3/12 = 62666667 mm*
ly=h x (N x b)®/ 12 = 13843067 mm*
ix = V(Ix/ A) = 57.7 mm

iy =V(ly/ A) = 27.1 mm

Ks=1.25

Ks=1.00

K7 = (300 mm / h)*'" = 1.05
Ks=1.10

Ko=1.14

3.00

h/(Nxb)=213
PASS - Lateral support is adequate

Gc_adm = Gep1 X K3 x Ka x Kg = 3.300 N/mm?
Cc.a = RA_max / (N x b x Lb) = 0.458 N/mm?
Oc_a / Gc_adm = 0.139

PASS - Applied compressive stress is less than permissible compressive stress at bearing

Bending parallel to grain
Permissible bending stress

Om_adm = om x K3 x K7 x Kg = 10.783 N/mm?
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Applied bending stress

Shear parallel to grain
Permissible shear stress

Applied shear stress

Deflection

Modulus of elasticity for deflection
Permissible deflection

Bending deflection

Shear deflection

Total deflection

om.a =M/ Zx=5.026 N/mm?
Om_a / Om_adm = 0.466
PASS - Applied bending stress is less than permissible bending stress

Tadm = T x K3 x Kg = 0.976 N/mm?

1a = 3 x F /(2 x A) = 0.344 N/mm?

Ta / Tadm = 0.352

PASS - Applied shear stress is less than permissible shear stress

E = Emin x Ko = 8208 N/mm?
Sadm = min(14 mm, 0.003 x Ls1) = 11.400 mm
8b s1 = 8.989 mm
Sv_s1=0.392 mm
8a = 8b_s1 + dv_s1 = 9.381 mm
8a / Sadm = 0.823
PASS - Total deflection is less than permissible deflection
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STEEL BEAM ANALYSIS & DESIGN (BS5950)

In accordance with B§5950-1:2000 incorporating Corrigendum No.1
TEDDS calculation version 3.0.05

Load Envelope - Combination 1

45.600

0.0 *

FAN
mm | 2400

ol

KNm Bending Moment Envelope

0.0 = S

7.346 73
mm | 2400 |
A

Shear Force Envelope

7.1

mm | 2400 |
1 B
Support conditions
Support A Vertically restrained
Rotationally free
Support B Vertically restrained

Rotationally free

Applied loading

Beam loads Imposed self weight of beam x 1
Imposed full UDL 0.6 kN/m
Imposed point load 30.4 kN at 0 mm
Imposed point load 6.9 kN at 1200 mm
Imposed point load 30.4 kN at 2400 mm

Load combinations

Load combination 1 Support A Dead x 1.50
Imposed x 1.50

Span 1 Dead x 1.50
Imposed x 1.50

Support B Dead x 1.50
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Imposed x 1.50

Analysis results

Maximum moment Mmax = 7.3 kKNm Mmin = 0 KNm
Maximum shear Vmax = 7.1 kN Vmin = -7.1 kN
Deflection Smax = 0.3 mm Smin = 0 mm
Maximum reaction at support A Ra_max = 52.7 kN Ra_min = 52.7 kN
Unfactored imposed load reaction at support A Ra_imposed = 35.1 kN

Maximum reaction at support B RB_max = 52.7 kN Rg_min = 52.7 kN
Unfactored imposed load reaction at support B RB_imposed = 35.1 kN

Section details
Section type UC 203x203x46 (BS4-1) Steel grade S$355

Classification of cross sections - Section 3.5
Tensile strain coefficient £=0.88 Section classification Semi-compact

Shear capacity - Section 4.2.3
Design shear force Fv=7.1kN Design shear resistance Pv=311.6 kN
PASS - Design shear resistance exceeds design shear force

Moment capacity - Section 4.2.5
Design bending moment M= 7.3 kNm Moment capacity low shear Mc = 174.1 kNm

Buckling resistance moment - Section 4.3.6.4
Buckling resistance moment M = 155.3 kNm Mo / mitr = 155.3 kNm
PASS - Buckling resistance moment exceeds design bending moment

Check vertical deflection - Section 2.5.2
Consider deflection due to dead and imposed loads

Limiting deflection Sim = 6.667 mm Maximum deflection 5 =0.261 mm
PASS - Maximum deflection does not exceed deflection limit
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Axiom Structures Limited
85 Camden Mews
RB3 cranked beam

View - Exact deformation(s),Reaction forces(kN), Cases: 1 (SLS)
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Axiom Structures Limited
85 Camden Mews
RB3 cranked beam

View - Exact deformation(s), Cases: 4 (IL + WIND)
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STEEL BEAM ANALYSIS & DESIGN (BS5950)

In accordance with B§5950-1:2000 incorporating Corrigendum No.1
TEDDS calculation version 3.0.05

Load Envelope - Combination 1
34.050

0.0 Je s 2 R 2

mm | 6700 |

KNm Bending Moment Envelope

0.0

67.258 3
mm | 6700 |
A

KN Shear Force Envelope

-65.7

mm | 6700 |
1 B
Support conditions
Support A Vertically restrained
Rotationally free
Support B Vertically restrained

Rotationally free

Applied loading

Beam loads Imposed self weight of beam x 1
Imposed partial UDL 5.8 kN/m from 0 mm to 3200 mm
Imposed partial UDL 3.5 kN/m from 3200 mm to 6700 mm
Imposed point load 5.9 kN at 3200 mm
Imposed point load 20.7 kN at 6100 mm
Imposed point load 22.7 kN at 6700 mm

Load combinations

Load combination 1 Support A Dead x 1.50
Imposed x 1.50

Span 1 Dead x 1.50
Imposed x 1.50

Support B Dead x 1.50
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Analysis results

Maximum moment

Maximum moment span 1 segment 1
Maximum moment span 1 segment 2
Maximum shear

Maximum shear span 1 segment 1
Maximum shear span 1 segment 2

Mmax = 67.3 KNm
Ms1_segt_max = 67 KNm
Ms1_seg2 max = 67.3 KNm
Vmax = 36.3 kN
Vs1_segt_max = 36.3 kN
Vs1_seg2 max = 6.2 kN

Imposed x 1.50

Mmin = 0 kNm
Ms1_segt_min = 0 KNm
Ms1_seg2 min = 0 KNm
Vmin = =55.7 kKN
Vs1_segt_min = 0 kKN

Vst seg2 min = =55.7 KN

Deflection segment 3 Smax = 16.5 mm Smin = 0 mm
Maximum reaction at support A Ra_max = 36.3 kN Ra_min = 36.3 kN
Unfactored imposed load reaction at support A Ra_imposed = 24.2 kN

Maximum reaction at support B RB_max = 89.7 kN Rg_min = 89.7 kN

Unfactored imposed load reaction at support B RB_imposed = 59.8 kN

Section details

Section type UKC 203x203x60 (Tata Steel Advance) Steel grade S$355

Classification of cross sections - Section 3.5

Tensile strain coefficient €=0.88 Section classification Plastic
Shear capacity - Section 4.2.3
Design shear force Fv=55.7 kN Design shear resistance Pv=419.7 kN

PASS - Design shear resistance exceeds design shear force

Moment capacity at span 1 segment 2 - Section 4.2.5

Design bending moment M =67.3 kNm Moment capacity low shear Mc = 232.9 kNm

Buckling resistance moment - Section 4.3.6.4
Mo = 182 kNm Mo / mit =182 kNm

PASS - Buckling resistance moment exceeds design bending moment

Buckling resistance moment

Check vertical deflection - Section 2.5.2
Consider deflection due to dead and imposed loads
Siim = 18.611 mm Maximum deflection 8 =16.457 mm

PASS - Maximum deflection does not exceed deflection limit

Limiting deflection
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STEEL BEAM ANALYSIS & DESIGN (BS5950)

In accordance with B§5950-1:2000 incorporating Corrigendum No.1
TEDDS calculation version 3.0.05

Load Envelope - Combination 1
25.500

[ 1
0.0- )= S 4
mm | 6700 |
A 1 B
KNm Bending Moment Envelope
0.0
32.256 %3
mm | 6700 |
A 1 B
KN Shear Force Envelope

17.0

17.011
0.0

=

-0.2
719
-35.038

-35.0

mm | 6700 |
1 B
Support conditions
Support A Vertically restrained
Rotationally free
Support B Vertically restrained

Rotationally free

Applied loading

Beam loads Imposed self weight of beam x 1
Imposed partial UDL 2.3 kN/m from 0 mm to 3200 mm
Imposed partial UDL 1.2 kN/m from 3200 mm to 6700 mm
Imposed point load 2.2 kN at 3200 mm
Imposed point load 17 kN at 6100 mm
Imposed point load 14.5 kN at 6700 mm

Load combinations

Load combination 1 Support A Dead x 1.50
Imposed x 1.50

Span 1 Dead x 1.50
Imposed x 1.50

Support B Dead x 1.50
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Analysis results

Maximum moment

Maximum moment span 1 segment 1
Maximum moment span 1 segment 2
Maximum shear

Maximum shear span 1 segment 1
Maximum shear span 1 segment 2

Mmax = 32.3 kKNm
Ms1_segt_max = 32.1 KNm
Ms1_seg2 max = 32.3 kNm
Vmax = 17 kN
Vs1_segt max = 17 kN
Vs1_seg2 max = 3.4 kN

Imposed x 1.50

Mmin = 0 kNm
Ms1_segt_min = 0 KNm
Ms1_seg2 min = 0 KNm
Vmin = -35 kN
Vs1_segt_min = 0 kKN
Vs1_seg2_min = =35 kN

Deflection segment 3 Smax = 8.2 mm Smin = 0 mm
Maximum reaction at support A Ra_max = 17 kN Ra_min =17 kN
Unfactored imposed load reaction at support A Ra_imposed = 11.3 kN

Maximum reaction at support B Rg_max = 56.8 kN Rg_min = 56.8 kN
Unfactored imposed load reaction at support B RB_imposed = 37.9 kN

Section details

Section type UKC 203x203x60 (Tata Steel Advance) Steel grade S$355

Classification of cross sections - Section 3.5

Tensile strain coefficient £=0.88 Section classification Plastic

Shear capacity - Section 4.2.3
Design shear force Fv=35kN Design shear resistance Pv=419.7 kN

PASS - Design shear resistance exceeds design shear force

Moment capacity at span 1 segment 2 - Section 4.2.5

Design bending moment M =32.3 kNm Moment capacity low shear Mc = 232.9 kNm

Buckling resistance moment - Section 4.3.6.4
Mo / mit =182 kNm
PASS - Buckling resistance moment exceeds design bending moment

Buckling resistance moment M, =182 kNm

Check vertical deflection - Section 2.5.2
Consider deflection due to dead and imposed loads
Siim = 18.611 mm Maximum deflection 5 =8.159 mm

PASS - Maximum deflection does not exceed deflection limit

Limiting deflection
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STEEL BEAM ANALYSIS & DESIGN (BS5950)

In accordance with B§5950-1:2000 incorporating Corrigendum No.1

64.350

Load Envelope - Combination 1

TEDDS calculation version 3.0.05

ol =

Ay
mm | 800 | 3800
A B 2
KNm o1 Bending Moment Envelope
-27.139 N
] _2/'\
0.0 0.0 Py =N
86.664 86.86.6
mm | 800 | 3800 J
A 1 B 2 C
Shear Force Envelope
kN 75.4
75.364 - 723
7.6
0.0
69.518 49.9 \\_T

800 | 3800

-69.5

Support conditions
Support A

Support B

Support C

Applied loading
Beam loads

Vertically free
Rotationally free
Vertically restrained
Rotationally free
Vertically restrained
Rotationally free

Imposed self weight of beam x 1
Imposed full UDL 0.9 kN/m

Imposed point load 24.4 kN at 300 mm
Imposed point load 24.4 kN at 3000 mm
Imposed point load 35.1 kN at 2300 mm
Imposed point load 7.8 kN at 100 mm
Imposed point load 7.8 kN at 2300 mm
Imposed point load 8.1 kN at 4600 mm

Imposed partial UDL 11.5 kN/m from 2500 mm to 4600 mm
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Load combinations
Load combination 1 Support A Dead x 1.50
Imposed x 1.50
Span 1 Dead x 1.50
Imposed x 1.50
Support B Dead x 1.50
Imposed x 1.50
Span 2 Dead x 1.50
Imposed x 1.50
Support C Dead x 1.50

Analysis results

Maximum moment

Maximum moment span 1
Maximum moment span 2
Maximum shear

Maximum shear span 1
Maximum shear span 2
Deflection

Deflection span 1

Deflection span 2

Maximum reaction at support A
Maximum reaction at support B

Unfactored imposed load reaction at support B

Maximum reaction at support C

Unfactored imposed load reaction at support C

Section details
Section type

UC 203x203x46 (BS4-1)

Classification of cross sections - Section 3.5

Tensile strain coefficient

Shear capacity - Section 4.2.3
Design shear force

€=10.88

Fv=75.4kN

Moment capacity at span 2 - Section 4.2.5

Design bending moment

M = 86.7 kNm

Check vertical deflection - Section 2.5.2
Consider deflection due to dead and imposed loads

Limiting deflection

Sim = 10.556 mm

Mmax = 86.7 kNm

Ms1_max = 0 KNm
Ms2_max = 86.7 kKNm
Vmax = 75.4 kN
Vs1_max = 0 kKN

Vs2_max = 75.4 kKN
Smax = 8.4 mm
Ss1_max = 0 mm
8s2_max = 8.4 mm
Ra_max = 0 kN
Rs_max = 125.3 kN
Re_imposed = 83.5 kN
Rc_max = 81.7 kN
Rc_imposed = 54.4 kN

Steel grade

Section classification

Design shear resistance

Imposed x 1.50

Mmin = -27.1 kNm
Ms1_min = -27.1 KNm
Ms2_min = -27.1 KNm
Vmin = -69.5 kKN
Vs1_min = -49.9 kN
Vs2_min = -69.5 kN
Smin = 4.3 mm
Ss1_min = 4.3 mm
8s2_min = 0 mm

Ra min = 0 kKN

Rs_min = 125.3 kN

RCﬁmin =81.7 kN

S355

Semi-compact

Pv=311.6 kN

PASS - Design shear resistance exceeds design shear force

Moment capacity low shear

M. = 174.1 KNm

PASS - Moment capacity exceeds design bending moment

Maximum deflection

5 =8.387 mm

PASS - Maximum deflection does not exceed deflection limit
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STEEL MASONRY SUPPORT

In accordance with B§5950-1:2000 incorporating Corrigendum No.1

}47924%7 133————»f

l¢—54—ple—46—»
Steel member details
Torsion beam UKB 203x133x30
Steel grade of support angle  User
Modulus of elasticity E = 205000 N/mm?
Length of plate beyond beam |h =100 mm
Thickness of plate tsb =10 mm

Area of plate

Supported materials detail
Density mas. main beam
Height masonry main beam
Ecc. of main beam material
Add dead force main beam
Density mas. support beam
Height masonry support beam
Add dead force support beam

Geometry
Cavity width

Asbu = 2330.0 mm?2

pmmb = 20.0 KN/m?3
hmmb = 2300 mm
emp =0 mm
PGaddmb = 5.8 kN/m
pmso = 20.0 kKN/m?
hmsb = 2300 mm
PGaddsb = 0.0 kN/m

c=1mm

Biaxial stress effects in the plate (SCI-P-110)

Max overall bending moment
Second moment of area
Section modulus of plate
Force on support plate
Moment capacity of plate

Mx =21.2 kKNm

Ixan = 4596 cm*
Zxxplate = 16.67 cm3/m
P1=5.9 KN/m

M = 7.1 KNm/m

a0

Masonry support angle
Design strength support angle
Constant

Total length of plate

Width of main beam

Dist weld position to CoG

Width masonry main beam

Add live force main beam

Width masonry support beam

Add live force support beam

Supported width of masonry

Dist to NA combined section
Elastic section modulus
Eccentricity on support beam
Bending at heel

Tedds calculation version 1.0.04

plate

Pysb = 355 N/mm?
¢ =0.880

lplate = 233 mm
Bmb =134 mm
Cyysb = =17 mm

bmmb = 133 mm

Paaddmb = 0.0 KN/m

bmsb =92 mm

Paqadasb = 0.0 KN/m

dm =99 mm

Yeal = 41 mm

Zxxan = 635.39 cm®
€1 =46 mm

My plate = 0.3 KNm/m
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Long stress overall bending

o1 = 33.4 N/mm?2

Trans bending stress ratio limit ot = 0.994

Deflection at toe
Unfact force on plate

PASS - Design strength exceeds stress at heel

Von Mises curve constant
Trans bending stress ratio

Cip = 707.6 N/mm?
aus = 0.038

PASS - Transverse bending stress ratio less than allowable limit

Pists = 4.2 KN/m

Load resultant to edge of plate bm =54 mm

Effect second mnt of inertia
Deflection limit

leff der = 83333 mm*/m
Siim = 2.00 mm

Distance from weld to load
Weld to load pos as ratio
Deflection at toe

am =46 mm
a = 0.460
6=0.02 mm

PASS - Deflection is within specified criteria

Weld details - assume a full length weld and that the plate acts as a propped cantilever with the prop at the weld

position and the fixed end at the centre of the torsion beam

Leg length of weld

Shear force at weld position
Long shear beam/plate
Resultant weld force
Capacity of full length weld

Torsional loading ULS
Loading support beam
Self weight of support beam

Torsional loading SLS
Loading support beam
Self weight of support beam

Eccentricities
Distance of shear centre
Ecc of main beam masonry

Torsional effects
Applied torque
Applied torque (SLS)

Sweld = 6 mm
Ra =12.0 kKN/m
Ri = 615.1 kN/m

Rweid = 0.616 KN/mm
Pc,weld = 0.933 kN/mm

wiuLs = 5.92 KN/m

wauLs = 0.26 KN/m

wists = 4.23 kKN/m
wiasLs = 0.18 kN/m

€omb = 0 mm
€2mb = 0 mm

Tquts = 0.70 KNm/m
Tgsts = 0.50 kKNm/m

STEEL BEAM TORSION DESIGN

Throat size of weld

Max possible force in plate
Horizontal shear beam/plate
Strength of weld (Table 37)

Loading of main beam

Loading of main beam

Ecc of support beam masonry

Ecc of support beam

Torsional moment (ULS)
Torsional moment (SLS)

In accordance with BS5950-1:2000 incorporating Corrigendum No.1

Section details
Section type
Design stength

UKB 203x133x30
pyw = py = 355 N/mm?

Steel grade
Constant

Geometry - Beam unrestrained against lateral-torsional buckling between supports.

Effective span
Length of segment LTB

L =2700 mm
Lir =2700 mm

Effective length for LTB

Loading - Torsional loading comprises only full-length uniformly distributed load(s)

Internal forces & moments on member under factored loading for uls design

Applied shear force
Applied torque
Compression force

Fuy = 31.4 kN
To = 1.88 kNm
Fe=0kN

Maximum bending moment
Minor axis bending moment

aweld = 4.2 mMm

Rp = 830.3 kN

Rh = 34.1 kN/m
Pweld = 220.0 N/mm?

1/%2) x Sweid

wauts = 16.69 kN/m

Wasts = 11.92 kN/m

€1mb = 114 mm
e3mb = 50 mm

Tq=1.88 kNm
Tqu =1.34 kNm

Tedds calculation version 2.0.02

S355
€=0.880

Le i1=3114 mm

Mot = My = 21.22 kNm
My = 0 kNm
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Equivalent uniform moment factors
EUM factor (Cl.4.3.6.6 & T18) m.r=1.000

Torsional deflection parameters
Beam is torsion fixed and warping free at each end. (as defined in SCI-P-057 section 2.1.6) - Appendix B case 4

Dist for first deriv of twist
First deriv of angle of twist
Angle of twist

Design parameters
Total angle of twist

Second derivative of ¢

Section classification

z1=0mm
¢'1 = 4.21x102 rads/m
¢2 = 0.035 rads

¢ =0.035 rads
¢" = 4.55x102 rads/m?

b/T=7.0
ris = 0.000

Shear capacity (parallel to y-axis)

Design shear force

Moment capacity (x-axis)
Design bending moment

Lateral torsional buckling
Effective length for LTB
Slenderness ratio

Flange ratio

Slenderness factor

Equiv slenderness — ¢l 4.3.6.7

Euler stress

Buckling resistance moment

Fvw =31.4 kN

Mx = 21.2 kNm

Le 11=3114 mm

A =98
n=0.5
v =0.84
MT =72

pe = 386 N/mm?
oLt = 427731813.312
My = 67.2 KNm

Equiv uniform mnt factor LTB  m.t =1.00

Dist for second deriv of twist
Third deriv of angle of twist

z2=L/2=1350 mm
¢"1 = -7.78x102 rads/m?®

Second deriv of angle of twist  ¢"2 = -4.55x102 rads/m?

First derivative of ¢
Third derivative of ¢

¢' = 4.21x102 rads/m
o™ = 7.78x102 rads/m?3

d/t=26.9
rzs = 0.000

Section classification is plastic

Design shear resist (cl. 4.2.3) P.wy =281.9 kN

Pass - Shear

Mnt cap low shear (cl. 4.2.5.1) Mcx =111.6 kNm
Pass - Moment capacity exceeds design bending moment

Buckling parameter
Torsional index

Ratio - cl 4.3.6.9

Limit slendernes — Ann B2.2
Perry factor

Bending strength

Max mnt gov buckling resist

Buckling under combined bending & torsion -SCI-P-057 section 2.3
For simplicity, a conservative check is applied using the maximum stresses due to each of the separate load effects, even
though these do not necessarily all occur at the same section along the member.

Span factor

Second derivative of ¢
Normal stress flange Myt
Interaction index

L/a=2.78

¢" = 45.5x10- rads/m?
obyt = 13 N/mm?

ib = 0.56

Local capacity under combined bending & torsion
For simplicity, a conservative check is applied using the maximum stresses due to each of the separate load effects, even
though these do not necessarily all occur at the same section along the member.

Max. direct stress due to Mx
Combined stress - eqn 2.22

obx = Mx / Zx = 76 N/mm?

Gbx + Gbyt + ow = 150 N/mm?

Angle of twist
Induced minor axis moment

u=0.881
x=21.5
Bw=1.000

Ao =30

Nt = 0.295

pb = 214 N/mm?
Mct = 21.2 kNm

Mo / mpt = 67.2 KNm
Pass - lat. tors. buckling

¢ =0.035 rads
Myt = 0.75 kNm

Normal stress flange warping ow = 62 N/mm?

Pass - Combined bending and torsion check satisfied

Design strength

py = 355 N/mm?
Pass - Local capacity
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Combined shear stresses - SCI-P-057 section 2.3
For simplicity, a conservative check is applied using the maximum shear stresses due to each of the separate load effects,
even though these do not necessarily all occur at the same section along the member.

Shear stress bending web
Shear stresses torsion web

Tow = 27 N/mm?2

Tw = 21 N/mm?

Shear stresses warping flange tw = 4 N/mm?

Shear str tors & warp flange

Tvf = 41 N/mm?

Shear stress bending flange
Shear stresses torsion flange
Shear stress tors & warp web

Combined shear stresses due to bending, torsion & warping:

Comb shear stresses in web

Shear strength

Twist check
Total applied torque
Max twist under sls loading

Deflection
Maximum y-axis deflection

w = 51 N/mm?2
pv = 213 N/mm?

Tqu = 1.34 KNm
(I)sls =1.44 deg

Oy_max = 1.9 mm

Tof = 7 N/mm?
1 = 32 N/mm?

Tviw = 25 N/mm?

Comb shear stresses in flange tr = 48 N/mm?

Twist limit

Pass - Combined shear stresses

Deflection limit - cl. 2.5.2
Pass - Deflection within specified limit

¢im = 2.00 deg
Pass - Twist

Sim = 7.5 mm
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STEEL BEAM ANALYSIS & DESIGN (BS5950)

In accordance with B§5950-1:2000 incorporating Corrigendum No.1

15.450

Load Envelope - Combination 1

TEDDS calculation version 3.0.05

0.0

i
Pay

mm | 2900 |
A 1 B
KNm Bending Moment Envelope
0.0 "N
6.481 65
mm | ) 2900 |
1 B
Shear Force Envelope
14.65!’;‘ 14.6
0.0
-3.994 w O‘F
mm | 2900 N
1 B
Support conditions
Support A Vertically restrained
Rotationally free
Support B Vertically restrained
Rotationally free
Applied loading
Beam loads Imposed self weight of beam x 1
Imposed full UDL 0.5 kN/m
Imposed point load 10.3 kN at 450 mm
Load combinations
Load combination 1 Support A Dead x 1.50
Imposed x 1.50
Span 1 Dead x 1.50
Imposed x 1.50
Support B Dead x 1.50

Imposed x 1.50
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Analysis results

Maximum moment Mmax = 6.5 KNm Mmin = 0 kNm
Maximum shear Vmax = 14.6 KN Vmin = -4 KN
Deflection Smax = 1.3 mm Smin = 0 mm
Maximum reaction at support A Ra max = 14.6 kN Ra_min = 14.6 kN
Unfactored imposed load reaction at support A RA_imposed = 9.8 kN

Maximum reaction at support B RB_max = 4 kN Rs_min = 4 kN
Unfactored imposed load reaction at support B Rs_imposed = 2.7 kN

Section details
Section type PFC 150x90x24 (BS4-1) Steel grade S355

Classification of cross sections - Section 3.5
Tensile strain coefficient £=0.88 Section classification Plastic

Shear capacity - Section 4.2.3
Design shear force Fv=14.6 kN Design shear resistance Py =207.7 kN
PASS - Design shear resistance exceeds design shear force

Moment capacity - Section 4.2.5
Design bending moment M = 6.5 kNm Moment capacity low shear Mc = 63.4 KNm

Buckling resistance moment - Section 4.3.6.4
Buckling resistance moment My = 40.3 kNm Mo / mct = 40.3 kNm
PASS - Buckling resistance moment exceeds design bending moment

Check vertical deflection - Section 2.5.2
Consider deflection due to dead and imposed loads
Limiting deflection Sim = 8.056 mm Maximum deflection 6 =1.291 mm
PASS - Maximum deflection does not exceed deflection limit
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STEEL BEAM ANALYSIS & DESIGN (BS5950)

In accordance with B§5950-1:2000 incorporating Corrigendum No.1

TEDDS calculation version 3.0.05

Load Envelope - Combination 1

9.300 |
0.0 l
mm | 2900 |
1 B
KNm Bending Moment Envelope
0.0
6.542 55
mm | 2900 |
A 1 B
Shear Force Envelope
kN 16.3
16.345 ’—\|\
0.0 j= N
-8.328 33

3
3
N
©
o
S

Support conditions

Support A Vertically restrained
Rotationally free
Support B Vertically restrained

Rotationally free

Applied loading

Beam loads Imposed self weight of beam x 1
Imposed full UDL 3.3 kN/m
Imposed point load 6.2 kN at 200 mm

Load combinations

Load combination 1 Support A Dead x 1.50
Imposed x 1.50

Span 1 Dead x 1.50
Imposed x 1.50

Support B Dead x 1.50

Imposed x 1.50
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Analysis results

Maximum moment Mmax = 6.5 KNm Mmin = 0 kNm
Maximum shear Vmax = 16.3 kKN Vmin = -8.3 KN
Deflection Smax = 1.6 mm Smin = 0 mm
Maximum reaction at support A Ra_max = 16.3 kN Ra_min = 16.3 kN
Unfactored imposed load reaction at support A RA_imposed = 10.9 kN

Maximum reaction at support B RB_max = 8.3 kN Rs_min = 8.3 kN
Unfactored imposed load reaction at support B Rs_imposed = 5.6 kN

Section details
Section type PFC 150x90x24 (BS4-1) Steel grade S355

Classification of cross sections - Section 3.5
Tensile strain coefficient £=0.88 Section classification Plastic

Shear capacity - Section 4.2.3
Design shear force Fv=16.3 kN Design shear resistance Py =207.7 kN
PASS - Design shear resistance exceeds design shear force

Moment capacity - Section 4.2.5
Design bending moment M = 6.5 kNm Moment capacity low shear Mc = 63.4 KNm

Buckling resistance moment - Section 4.3.6.4
Buckling resistance moment My = 40.3 kNm Mo / mct = 40.3 kNm
PASS - Buckling resistance moment exceeds design bending moment

Check vertical deflection - Section 2.5.2
Consider deflection due to dead and imposed loads
Limiting deflection Sim = 8.056 mm Maximum deflection 6 =1.639 mm
PASS - Maximum deflection does not exceed deflection limit
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STEEL BEAM ANALYSIS & DESIGN (BS5950)

In accordance with B§5950-1:2000 incorporating Corrigendum No.1

146.400

Load Envelope - Combination 1

TEDDS calculation version 3.0.05

0.0 )=
mm |

1900

3900

kNm
-135.784

0.0

Bending Moment Envelope

-135.8

79.083
mm |

441

1900

75.6 79.1

3900

68.4

kN

Shear Force Envelope

165.876 165.9
71.7 384
oo E\' 129 —
-138.0
-268-01im | 1900 _266'5_26|8 0 3900 |
1 B 2 [o}
Support conditions
Support A Vertically restrained
Rotationally free
Support B Vertically restrained
Rotationally free
Support C Vertically restrained

Applied loading
Beam loads

Load combinations
Load combination 1

Rotationally free

Imposed self weight of beam x 1

Imposed full UDL 2.9 kN/m

Imposed partial UDL 24.4 kN/m from 0 mm to 1600 mm
Imposed point load 97.6 kN at 800 mm
Imposed point load 97.6 kN at 3200 mm
Imposed point load 83 kN at 5300 mm
Imposed point load 83.5 kN at 1600 mm
Imposed partial UDL 12.7 kN/m from 3200 mm to 3900 mm

Support A

Dead x 1.50
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Imposed x 1.50
Span 1 Dead x 1.50
Imposed x 1.50
Support B Dead x 1.50
Imposed x 1.50
Span 2 Dead x 1.50
Imposed x 1.50
Support C Dead x 1.50

Analysis results

Maximum moment

Maximum moment span 1

Maximum moment span 2

Maximum shear

Maximum shear span 1

Maximum shear span 2

Deflection

Deflection span 1

Deflection span 2

Maximum reaction at support A

Unfactored imposed load reaction at support A
Maximum reaction at support B

Unfactored imposed load reaction at support B
Maximum reaction at support C

Unfactored imposed load reaction at support C

Section details

Section type UC 203x203x46

Classification of cross sections - Section 3.5

Tensile strain coefficient €=10.88
Shear capacity - Section 4.2.3
Design shear force Fv =268 kN

Moment capacity at span 1 - Section 4.2.5
Design bending moment M =135.8 kNm

Buckling resistance moment - Section 4.3.6.4
Buckling resistance moment My = 167.2 kNm

Check vertical deflection - Section 2.5.2

Mmax = 79.1 KNm
Ms1_max = 44.1 KNm
Ms2_max = 79.1 kKNm
Vmax = 165.9 kN
Vs1_max = 71.7 kN
Vs2_max = 165.9 kN
Smax = 8.2 mm
8s1_max = 0.4 mm
8s2_max = 8.2 mm
RA_max = 71.7 kN
RA imposed = 47.8 KN
Rs_max = 433.9 kN
RB_imposed = 289.3 kN
Rc_max = 138 kN
Rc_imposed = 92 kN

(BS4-1) Steel grade

Section classification

Design shear resistance

Imposed x 1.50

Mmin = -135.8 kNm
Ms1_min = -135.8 kKNm
Ms2_min = -135.8 KNm
Vmin = -268 kN
Vs1_min = -268 kN
Vs2_min = =138 kN
Smin = 0.2 mm

8s1_min = 0.2 mm
8s2_min = 0 mm

Ra_min = 71.7 kN

Rg_min = 433.9 kN

RCﬁmin =138 kN

S355

Semi-compact

Pv=311.6 kN

PASS - Design shear resistance exceeds design shear force

Moment capacity high shear

Mo / mLt = 167.2 KNm

M. = 160.4 KNm

PASS - Moment capacity exceeds design bending moment

Consider deflection due to dead and imposed loads

Limiting deflection 8im = 10.833 mm

Maximum deflection

5=8.181 mm

PASS - Maximum deflection does not exceed deflection limit
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STEEL ANGLE DESIGN (BS5950-1:2000)

TEDDS calculation version 1.0.04

F +ve
u
X \ My +vey
e
+ / X v
Mx +ve Fvy\ 5
4 N
V/ A N
P A \
y’ \ x
u
/:}
e
Element definition
Element being designed 1 Section RSA 120x120x10
Steel grade S275 Design strength (Table 9) py = 275 N/mm?
Design forces and moments
Shear force parallel to y axis  Fvwy = 0.00 kN Shear force parallel to x axis  Fuwx = 1.30 kN
Axial force F= 0.0 kN
Max moment about x axis Mx =1.00 KNm Max moment about y axis My = 0.00 kNm

Section classification (Table 11)
The section is Class 3 (semi-compact) for bending

Design for shear

For shear force parallel to x axis (cl. 4.2.3)
Shear capacity Pvwx = 178.20 kN Shear cap. for ‘low shear’ Pux_iow = 106.92 kKN
PASS - The angle is in low shear parallel to x axis

Design for bending
The angle is not restrained against lateral torsional buckling

Moment capacities
Min mt cap about x-x axis Mex_min = 10.02 kKNm Max mt cap about x-x axis Mex_max = 26.15 kNm
PASS - The moment capacity about the x-x axis exceeds the applied moment

Design moments about principal axes
Resultant u axismoment My =0.71 KNm Resultant v axis moment My = 0.71 kNm
Max u axis mt in segm’t length M.t = 0.71 kNm

Equivalent uniform moment factor
The angle is subjected to destabilising loads therefore m.r = 1.0 (Cl. 4.3.6.6)
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EUM factor mct m.t = 1.000
Min u axis section modulus Z,=59.2cm? Min v axis section modulus Z,=27.7cmd

Buckling resistance moment
Buckling resistance moment My = pp x Zu = 14.16 kNm Eff buckling resistance mt Mbeft = Mb/mLt = 14.16 kNm
PASS - Effective buckling resistance moment exceeds applied major axis moment

Minor axis bending resistance
Bending resistance Mev = 7.63 KNm
PASS - Minor axis bending resistance moment exceeds applied minor axis moment

Equivalent uniform moment factors
EUM factor my my = 1.000 EUM factor my my =1.000

Member buckling resistance (cl 4.8.3.3)
Equation 1 UF1=0.136 Equation 2 UF2=0.143
PASS - Member buckling resistance is adequate
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MASONRY WALL PANEL DESIGN

In accordance with BS5628-1:2005

Masonry panel details

Cavity wall - Unreinforced masonry wall without openings

Panel length
Panel height

Panel support conditions

Effective panel length
Effective panel height

L = 2500 mm
h =1900 mm

Top and bottom supported

Let = 2.5 x L = 6250 mm
het = 1.0 x h = 1900 mm

2500

Tedds calculation version 1.2.10

A

1900

€
<

Single-leaf wall construction details
Wall thickness
Effective wall thickness

t=215mm
tet =t =215 mm

«— 215
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Masonry details

Masonry type Aggregate concrete blocks with no voids
Compressive strength of unit Punit = 7.3 N/mm?2

Mortar strength Class/Designation M4 / (iii)

Height of masonry units hy = 440 mm

Density of masonry y=18.0 KN/m?3

Least horizontal dimension of masonry units tmin = 215 mm

Ratio of height to least horizontal dimension hp / tmin = 2.05

From BS5628-1 Table 2d - Characteristic compressive strength of masonry
Characteristic compressive strength fk = 6.40 N/mm?

From BS5628-1 Table 3 - Characteristic flexural strength of masonry
Plane of failure parallel to bed joints fi_para = 0.17 N/mm?
Plane of failure perpendicular to bed joints fi_perp = 0.41 N/mm?

Lateral loading details

Characteristic wind load on panel Wi = 0.700 kN/m?
Partial safety factors for material strength

Category of manufacturing control Category Il
Category of construction control Normal

Partial safety factor for masonry in compression Yme = 3.50

Partial safety factor for masonry in flexure ymt = 3.00

Partial safety factor for masonry in shear Ymv = 2.50

Horizontal loading (cl 32)

Limiting dimensions (cl 32.3)
Limiting wall height hmax = 40 X ter = 8600 mm
PASS - Limiting wall height is not exceeded

Partial safety factors for design loads
Partial safety factor for design wind load yw = 1.40
Partial safety factor for design dead load yic = 0.90

Design moments of resistance in panels (cl 32.4.2)

Self weight of wall Sw=0.375xhxtxy=2.76 kN/m
Design vertical compressive stress gd = Vi % (Gk + Sw) / t = 0.01 N/mm?
Enhanced flexural strength of masonry fka_para = fio_para + Ymt X ga = 0.21 N/mm?
Section modulus of wall Z=1?/6=7704167 mm3/m

Elastic design moment of resistance Ma = fka_para X Z [ Ymt = 0.534 KNm/m

Design moment in panels (cl 32.4.2)

Using elastic analysis to determine bending moment coefficients for a vertically spanning panel
Bending moment coefficient a=0.125
Design moment in wall M =a x Wk x yw x h? = 0.442 kNm/m
PASS - Resistance moment exceeds design moment
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MASONRY WALL PANEL DESIGN

In accordance with BS5628-1:2005

Masonry panel details

Cavity wall - Unreinforced masonry wall without openings

Panel length
Panel height

Panel support conditions

Effective panel length
Effective panel height

L‘
g

1900

€
[l

Single-leaf wall construction details

Wall thickness
Effective wall thickness

L =1200 mm
h =1900 mm

Top, bottom and right supported

Lef = 2.5 x L = 3000 mm
het = 1.0 x h = 1900 mm

1200y

t=215mm
tet =t =215 mm

«— 215

Tedds calculation version 1.2.10
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Masonry details
Masonry type
Compressive strength of unit

Aggregate concrete blocks with no voids
Punit = 7.3 N/mm?2

Mortar strength Class/Designation M4 / (iii)
Height of masonry units hy = 440 mm
Density of masonry y=18.0 KN/m?3
Least horizontal dimension of masonry units tmin = 215 mm
Ratio of height to least horizontal dimension hp / tmin = 2.05

From BS5628-1 Table 2d - Characteristic compressive strength of masonry

Characteristic compressive strength

f« = 6.40 N/mm?

From BS5628-1 Table 3 - Characteristic flexural strength of masonry

Plane of failure parallel to bed joints

Plane of failure perpendicular to bed joints

Lateral loading details
Characteristic wind load on panel

Partial safety factors for material strength

Category of manufacturing control
Category of construction control

Partial safety factor for masonry in compression

Partial safety factor for masonry in flexure
Partial safety factor for masonry in shear

Horizontal loading (cl 32)

Limiting dimensions (cl 32.3)
Area of panel
Limiting area of panel

Limiting panel dimension

Partial safety factors for design loads
Partial safety factor for design wind load
Partial safety factor for design dead load

fix_para = 0.17 N/mm?
fix_perp = 0.41 N/mm?

Wi = 0.700 kN/m?

Category Il
Normal

Yme = 3.50
ymt = 3.00
Ymv = 2.50

Ap=hxL=23m2
Amax = 1350 X te? = 62.4 m?
PASS - Area of panel does not exceed limiting area of panel
Lmax = 50 X ter = 10750 mm
PASS - Limiting panel dimension is not exceeded

yiw = 1.40
yic = 0.90

Design moments of resistance in panels (cl 32.4.2)

Design vertical compressive stress
Enhanced flexural strength of masonry
Section modulus of wall

Elastic design moment of resistance

Design moment in panels (cl 32.4.2)
Orthogonal strength ratio

0d = Yo x Gk /t = 0.00 N/mm?2

fka_para = fix_para + Ymt X ga = 0.17 N/mm?
Z=1t/6=7704167 mm3m

Ma = fia_para X Z / Yt = 0.445 KNm/m

U= fkaﬁpara / kaﬁperp =0.42

Using yield line analysis to calculate bending moment coefficient

Bending moment coefficient
Design moment in wall

a=0.232
M=pxaxWkxyw xL2=0.139 kNm/m
PASS - Resistance moment exceeds design moment
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Project Job no.
! Tekla rojec ob no
Tedds 85 Camden Mews 15005
Calcs for Start page no./Revision
Timber Frame 1
Calcs by Calcs date Checked by Checked date Approved by Approved date
KL 05/12/2018 AP 14/04/2017

TIMBER PANEL RACKING RESISTANCE - BS5268:SECTION 6.1:1996

TEDDS calculation version 1.0.05
Dwellings not exceeding seven storeys

Secondary sheathing
Primary sheathing

.

Timber panel

/<——Panel height ——=/

:Q?/?e//e/?

ot
Wall panel details
Length of panel L =2.600 m
Height of panel Hup = 2.700 m
Total area of wall panel A;=L X Hyp =7.020 m?
Aggregate area of framed panel openings A, =1.200 m2
Timber members 38 mm x 72 mm or larger
Uniformly distributed load on timber frame wall Fua = 0.000 KN/m
For calculation equivalent uniformly distributed load F = min(Fuq, 10.5 kN/m) = 0.000
kN/m
Primary sheathing details
Primary board type OSB
Standard board thickness t, =9.00 mm
Proposed board thickness T, =9.00 mm
Ratio of proposed to standard board thickness Bp = min(max(T, / t,, 0.75), 1.25) = 1.00
Nail diameter Dy =3.50 mm
Standard perimeter nail spacing Sp =150 mm
Proposed perimeter nail spacing Sp=75mm

From Table 2 — Basic racking resistance for a range of materials and combinations of materials

Basic racking resistance Rpp = 1.680 kN/m

Modification factors for variation in fixing and th ickness of primary sheathing

Variation in nail diameter Kio1p = Dp / 3 mm = 1.167

Variation in nail spacing Kiop =1 /(0.6 % (Sp / sp) + 0.4) = 1.429

59



Project Job no.
! Tekla rojec ob no
Tedds 85 Camden Mews 15005
Calcs for Start page no./Revision
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KL 05/12/2018 AP 14/04/2017

Variation in board thickness

Material modification factors

Secondary sheathing details

Secondary board type

Standard board thickness

Proposed board thickness

Ratio of proposed to standard board thickness
Nail diameter

Standard perimeter nail spacing

Proposed perimeter nail spacing

From Table 2 — Basic racking resistance for a range

Basic racking resistance

Modification factors for variation in fixing and th
Variation in nail diameter

Variation in nail spacing

Variation in board thickness

Material modification factors

Modification factors for wall height, length, openi
Height of wall panels

Length of walls

Fully framed openings in walls

Vertical load on timber frame wall

K107 = 1.000

Interaction

Wall modification factors

Racking resistance of wall panel
Racking resistance of wall panel

Wind Load=

Kiosp = 2.8 x Bp - B,2- 0.8 = 1.000
Kmp = Kio1p X Kiozp X Kigzp = 1.667

Plywood

ts = 9.50 mm

Ts =9.00 mm

Bs = min(max(Ts / ts, 0.75), 1.25) = 0.95
Ds = 3.50 mm

Ss = 150 mm

Ss =150 mm

of materials and combinations of materials
Rps = 0.840 kN/m

ickness of secondary sheathing
Kiois = Ds/ 3 mm = 1.167
Kiozs =1/ (0.6 x (Ss/ s5) + 0.4) = 1.000
Kioss = 2.8 x Bs — B2 — 0.8 = 0.955
Kms = Kiozs X Kigas X Kyozs = 1.114
ngs, vertical load and interaction
Kioa = 2.4 m/ H,p, = 0.889
Kios = (L / 2.4 m)24 =1.033
Kios = (1 — 1.3 x A,/ A)?2 = 0.605
Ko7 = 1 + [(0.09x% (F / 1 KN/m) - 0.0015x (F/ 1 KN/m)2)x (2.4 m / L)°4]

K108 =1.100
Kw = K104 X Kigs X Kyo % Kio7 X Ky = 0.611

Rr =L x Ky X (Rop X Kmp + Rps X Kins) = 5.933 kN

2.7m x 6.2m/2 x 0.7kN/m2= 5.86kN
< Rr hence OK
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Engineer
Callout
Wind Load=
2.7m x 6.2m/2 x 0.7kN/m2= 5.86kN < Rr hence OK


Axiom Structures Limited
85 Camden Mews
Goal Frame at the front

View - Cases: 5 (SLS (DL+IL+W))
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Axiom Structures Limited
85 Camden Mews
Goal Frame at the front

View - Exact deformation(s), Cases: 6 (IL + WIND)

Dis 5mm
Max=9

LX Cases: 6 (IL + WIND)

View - Exact deformation(s),Reaction forces(kN), Cases: 1 (DL1) 6
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Axiom Structures Limited
85 Camden Mews
Goal Frame at the front

View - MY, Cases: 4 (ULS2 - (DL+IL)x1.5) 1
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Cases: 3 (ULST - (DL+IL+W)x1.2)
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Axiom Structures Limited
85 Camden Mews
Rear Frame

View - Reaction moments(kN*m), Cases: 1 (DL1 + IL1)

1 T T T T T T T T T T
2.0 -1.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0
Lo o _|
© o
Lo ~_|
~ o
pZ=-13.50
| & UG 208x40346 |
© o
Lo o_|
[ o =
&
o (=1
L 2 X E
FZ=-4.88
Lo S &
< o
pZ=-12.10
1UC§203x2Q3x46
Lo w _|
(3] o
Lo »
o g g o
x x
0] [s0)
= ] S
r o & & 7
o o
N N
o S = =
~— o
E 4 & 5
-2 3.50 0.70 2
-5 o
[ -PZ kG )
| o kN/m o
@ kN o
Cases: 1 (DL1)
X
20 1,0 0p 10 20 30 40 50 60 70 80

64




Axiom Structures Limited
85 Camden Mews
Rear Frame

View - Reaction moments(kN*m), Cases: 2 (WIND1) 1
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Axiom Structures Limited
85 Camden Mews
Rear Frame

View - MY,Reaction moments(kN*m), Cases: 4 (ULS2 - (DL+I1L)x1.5)
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Axiom Structures Limited
85 Camden Mews
Rear Frame

View - MY,Reaction moments(kN*m), Cases: 3 (ULS1 - (DL+IL+W)x1.2)
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Axiom Structures Limited
85 Camden Mews
Rear Frame

View - Exact deformation(s),Reaction moments(kN*m), Cases: 1 (DL1 + IL1)
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Axiom Structures Limited
85 Camden Mews
Rear Frame

View - Exact deformation(s),Reaction moments(kN*m), Cases: 2 (WIND1)
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Axiom Structures Limited
85 Camden Mews
Rear Frame

View - Exact deformation(s),Reaction moments(kN*m), Cases: 5 (SLS (DL+IL+W))
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Axiom Structures Limited
85 Camden Mews
Rear Frame

View - Reaction forces(kN),Reaction moments(kN*m), Cases: 1 (DL1 + IL1)
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Axiom Structures Limited
85 Camden Mews
Rear Frame

View - FZ,Reaction moments(kN*m), Cases: 4 (ULS2 - (DL+IL)x1.5)
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Axiom Structures Limited
85 Camden Mews
Rear Frame

View - FX,Reaction moments(kN*m), Cases: 4 (ULS2 - (DL+IL)x1.5)
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ComFlor 60/1.2/G500 BS 5950 Parts 4, 6 and 8 Page 1 of 2

SClI ComFlor v9.0.33.0
JOB REFERENCE: 85 Camden Mews Date: 12/17/2018
DECK REFERENCE: ComFlor 60/1.2/G500 Time: 16:50:34
COMPANY NAME: Axiom Structures Limited Job No.: 15005
CLIENT NAME:

FILENAME: 150MD.pmd Calcs by: KK Checked by:

SUMMARY OUTPUT

NOTE: SECTION DESIGNED TO BRITISH STANDARDS

Construction Stage: PASS Max Unity Factor = 0.49
Normal Stage: PASS Max Unity Factor = 0.27
Fire Condition: PASS Max Unity Factor = 0.00
Serviceability: SATISFACTORY Max Unity Factor = 0.70

*** SECTION ADEQUATE ***
FLOOR PLAN DATA : (unpropped composite construction with ComFlor 60/1.2/G500 decking)

Beam centres 3.10m Span type SINGLE
Beam or wall width 150 mm Propping NONE
PROFILE DATA : (ComFlor 60/1.2/G500 decking)

Depth 60 mm Pitch of deck ribs 300 mm
Trough width 120 mm Crest width 130.7 mm
Nominal sheet thickness 1.20 mm Design sheet thickness 1.16 mm
Deck weight 0.14 kN/m? Yield strength 500 N/mm?
CONCRETE SLAB : [Normal Weight Concrete ; Mesh : 662/265]

Overall slab depth 150 mm

Concrete characteristic strength 30 N/mm? Concrete wet density 2400 kg/m?®
Modular ratio 10 Concrete dry density 2350 kg/m?®
Bar reinforcement :

Diameter 8 mm Yield strength 300 N/mm?
Distance from slab soffit 30 mm

Mesh reinforcement :

Mesh 662/265 Yield strength 460 N/mm?
Cover to Mesh 30 mm Mesh Layers Single
Account for End Anchorage NO Shear connectors per rib N/A
Diameter of Shear Connectors ~ N/A

Screed depth 75 mm Screed density 2000 kg/m?®

SECTION PROPERTIES :

**NOTE - 1: All values of inertia are expressed in steel units

**NOTE - 2: Average inertia is used for deflection calculations for the composite stage
**NOTE - 3: Cracked dynamic inertia is used for natural frequency calculations

DECK PROFILE:

Sagging Inertia, Ixx 132.910 cm4/m Area of profile (Net), Ap 1721 mm?/m

Hogging Inertia, lyy 121.600 cm4/m

File Name: T:\projects Axiom\2015\15005 Camden Mews - Knowles\Axiom\Calculations\Part B v9.0.33.0
\150MD.pmd
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CompFlor 60/1.2/G500 BS 5950 Parts 4, 6 and 8 Page 2 of 2
COMPOSITE:
Inertia, Ixx - Uncracked 2472 cm4/m Cracked 1385 cm4/m
Average inertia 1928 cm4/m Cracked inertia (dynamic) 1592 cm4/m
Shear bond coefficients - Mr 208.86 Kr 0.014700
Concrete volume 0.118 m¥m/m
LOADS ACTING ON SLAB :
*** NOTE: Slab subjected to uniformly distributed loads (UDL) ONLY
Imposed (occupancy) 1.50 kN/m? Partitions 0.50 kN/m?
Ceilings and services 0.50 kN/m? Finishes 0.50 kN/m?
Self weight of concrete slab (wet) 2.79 kN/m? Self weight of decking 0.14 kN/m?
Self weight of concrete slab (dry) 2.73 kN/m? Self weight of screeds 1.47 KN/m?
Construction load 1.50 kKN/m? (applied over middle 3m length,

0.75kN/m? elsewhere)
LINE LOADS PERPENDICULAR TO DECK SPAN :
None
LINE LOADS PARALLEL TO DECK SPAN :
None
FIRE DATA :
Design method FIRE ENGINEERING Fire resistance period 30 mins
Non-permanent imposed loads 0.0 kKN/m?
PARTIAL SAFETY FACTORS :
Dead (self weight) 1.40 Imposed 1.60
Super imposed dead 1.40 Fire (occupancy loads) 0.80
File Name: T:\projects Axiom\2015\15005 Camden Mews - Knowles\Axiom\Calculations\Part B\150MD.pmd v9.0.33.0
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Project 85 Camden Mews (((m 5 The Concrete Centre
Client Private . RE Concrete Centre| Made by Date Page
Location 150thk Slab l1to5:AtoB KK 17-Dec-2018 1
2-WAY SPANNING INSITU CONCRETE SLABS to BS 8110:2005 (Table 3.14) Checked Revision Job No
Originated from RCC94.xIs v4.0 © 2006 TCC AP - 15005
DIMENSIONS MATERIALS STATUS VALID DESIGN
short span,Ix m 0.80 fcu N/mm2 40 yec = 1.50 1 5
long span,ly m 2.70 fy N/mm2 500 ys=1.15 Edge 1
h mm 150 steel class A A A
Top cover mm 50 Density kN/m® 0 Plan €
Btm cover mm 50 (Lightweight concrete) < g‘é g N
LOADING  characteristic EDGE CONDITIONS S P i S
Self weight kN/mz 0.00 Edge 1 d C = Continuous w 3 w
Extradead kN/m2 2.00 Edge 2 d D = Discontinuous Ly=27m R
Total Dead, gk kn/m2 2.00 yi= 140 Edge 3 d "
Imposed, gk kN/mz 1.50 y= 1.60 Edge 4 d B
Design load, n kN/m2 5.20 See Figure 3.8 and clauses 3.5.3.5-6 Edge 3
SHORT LONG EDGE 1 EDGE 2 EDGE 3 EDGE 4 BS8110
MAIN STEEL SPAN x SPAN y Free Free Free Free Reference
Rs 0.134 0.056 0.000 0.000 0.000 0.000 Table 3.14,
M kNm/m 0.4 0.2 0.0 0.0 0.0 0.0
d mm 96.0 88.0 96.0 88.0 96.0 88.0
k' 0.156 0.156 0.156 0.156 0.156 0.156
k 0.001 0.001 0.000 0.000 0.000 0.000
Z mm 91.2 83.6 91.2 83.6 91.2 83.6 3.4.4.4
As req mmz/m 11 5 0 0 0 0
As min mmz/m 195 195 195 195 195 195 Table 3.25
As deflection mmz/m 11 5 ~ ~ ~ ~
3 mm 8 8 8 8 8 8
Layer B1 B2 T1 T2 T1 T2
@ mm 250 250 250 250 250 250
AS prov. mmzm 201 201 201 201 201 201
= % 0.209 0.228 0.209 0.228 0.209 0.228 %
Smax mm 296 272 296 272 296 272 Clause
Subclause (a) (a) (a) (a) (a) (a) 3.12.11.2.7
DEFLECTION
fs 19 9 0 0 0 0 Eqn 8
Mod factor 2.000 Eqn 7
Perm L/d 34.00 Actual L/d  8.33 Asx enhanced 0.0% for deflection control Table 3.10
TORSION STEEL BOTH EDGES DISCONTINUOUS ONE EDGE DISCONTINUOUS
(%) mm 10 X Y X Y
Asreq mmzm 195 195 3.5.3.5
AsprovT  mm?m 201 201 5000 5000
Additional As T req mm? 0 0 0 0
As provB  mm?m 201 201 201 201
Bottom steel not curtailed in edge strips at free edges
SUPPORT REACTIONS (kN/m char uno) (See Figure 3.10) Sum RBvx = 1.136 Table 3.15
EDGE 1 EDGE 2 EDGE 3 EDGE 4 Sum Rvy = 0.667
A, 1-5 5, B-A B, 1-5 1,B-A equations
Ry 0.568 0.333 0.568 0.333 0.75L 19820
Dead kN/m 0.91 0.53 0.91 0.53
Imposed  kN/m 0.68 0.40 0.68 0.40 T m
Vs kN/m 2.4 1.4 2.4 1.4
OUTPUT/SUMMARY
SHORT LONG EDGE 1 EDGE 2 EDGE 3 EDGE 4
PROVIDE SPAN SPAN A 1-5 5,B-A B, 1-5 1,B-A
MAIN STEEL H8 @ 250 B1 H8 @ 250 B2 H8 @ 250 T1 H8 @ 250 T2 H8 @ 250 T1 H8 @ 250 T2
ADDITIONAL CORNER 1 CORNER 2 CORNER 3 CORNER 4
TORSION STEEL 1A 5A 5B 1B
X direction ) )
placed in edge strips
Y direction
CHECKS BAR @ SINGLY MIN MAX GLOBAL
Lx> Ly < COVER REINFORCED SPACING SPACING DEFLECTION STATUS
OK OK OK OK OK OK VALID DESIGN
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Project Spreadsheets to BS 8110 (((m = The Concrete Centre
Client 85 Camden Mews \ Tp Made by | Date Page
he Concrete Centre
Location Basemenet Single column| KK 17-Dec-18 1
PAD FOUNDATION DESIGN to BS 8110:2005 base| checked |Revision Job No
Originated from RCC81.xIs v4.1 on CD © 2006-9 TCC - 15005
MATERIALS fcu 35 N/mm?2 hagg 20 mm ye 15 concrete
fy 500 N/mm?2 cover 50 mm ys 1.1 steel
Densities - Concrete 24 kN/m3 Soil 21  kN/m®  steel class A
Bearing pressure 150  kN/m2 (net allowable increase) X
©® . 10
DIMENSIONS mm L3 o
BASE COLUMN o
L = 1500 h = 200 ] ,,ey%"is”" ,,,,, Ly
B = 1500 b = 200 I
depth H = 500 il
x=0 ey=0 v
X
COLUMN REACTIONS KN, KNmM' characteristic Plot (to scale) Key

100%

DEAD (IMPOSED| WIND
Axial (kN) 300.0 STATUS VALID DESIGN
Mx (kNm)
My (kNm) Grnd Brg Pressure
HX (kN) Bending fsx
Hy (kN)
(As/Asprov) fsy
Overturning FOS = Large Shear v xx [ 14%
Uplift FOS = infinite T ]
vyy EE 15%
BEARING PRESSURES kN/m2 characteristic punching B 31%
CORNER 1 2 3 4 ?
nowind| 134.8 | 134.8 | 134.8 | 134.8 0% 25%  S0%  75%
with wind| 134.8 | 134.8 | 134.8 | 134.8 Efficiency
REINFORCEMENT :
MxX = 67.6 kNm Myy = 67.6 kNm
b= 1500 mm b= 1500 mm
d= 444 mm d= 432 mm
As= 369 mm2 As= 379 mm2
PROVIDE 9 H12 @ 175 B1 PROVIDE 9 H12 @ 175 B2
As prov= 1018 mm?2 As prov= 1018 mm?2
BEAM SHEAR . :
VXX = 67.2 kN atd from col face Vyy = 73.6 kN atd from col face
v= 0.101 N/mm? v= 0.114 N/mm?
orVxx= 0.0 kN at2d from col face orVyy= 0.0 kN at2dfrom col face
v= 0.000 N/mm? v= 0.000 N/mm?
vc= 0.368 N/mm2 vc= 0.374 N/mm2
PUNCHING SHEAR
dave= 438 mm u crit = 0 mm
As prov= 0.155 % vmax = 1.453 N/mmz2at col face
v= 0.000 N/mm? vc= 0.371 N/mm2

1




AXITOM
STRUCTURES

200PFC to 254UC connection
Connection Design Beam to Beam

Vuls = 50 kN

Check 1: Essential detailing requirements
Use 10thk end plate, 2M16 8.8 bolts

D= 18 mm
min. pitth=25xD = 45 mm
gauge = 90 mm
min. edge distance = 26 mm

Check 2: Shear capacity of bolt group connecting endplate to supporting beam

Bolts: M16 8.8 =

Ps = 58.9 kN

no bolts = 2

Vb = V/bolts = 25 kN < Ps= 58.9 kN

Bearing strength:

pb= 430 N/mm2

Bearing capacity per bolt:

Pbs = dbolt x pb x tmin = 16mm x 430N/mm x 10mm = 68.8 kN
Vb = V/bolts = 25 kN < Pbs= 68.8 kN

Check 3: Capacity of endplate
Shear capacity of 10thk endplate:
Pv = 0.6 x 10mm x (45 mm + 26 mm) x 275 N/mm2
Pv= 117.2 kN >05xVuls= 25 kN

Check 4: Shear capacity of the supported beam web at the endplate

py = 355 N/mm2

notch deep = 30 mm

d notched = 170 mm

Pv=0.6 xt xd notched x 0.9 x 355 N/mm2

Pv= 195.5 kN > Vuls = 50 kN

Check 5: Capacity of fillet welds between supported beam and end plate
E web weld = 2 x d notched = 340 mm
Shear =V / Eweb 0.15 kN/mm < pL= 0.924 kN/mm

Check 6: Bending capacity of reduced supported beam section at the notch

py = 355 N/mm2

L notch = 128 mm

Znotched = modulus of notched section * = 29 cm3
* Refer to next page for Tedds calculations

Mc = moment capacity of notched section = py x Znotched 10.3 kNm
Mapplied = Vuls x (Lnotch + tendplate) 6.9 kNm
Mc = 10.3 kNm > Mapplied = 6.9 kNm

OK

OK

OK

OK

OK

OK

Project:85 Camden Mews
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CALCULATION OF SECTION PROPERTIES

+«—90.0————p +
b o
85— £
’V
iy
A
—»7.0¢
Area
A =23.52 cm?
24 moment of area
lu = 725. cm* lw =107. cm* I« = 646. cm*
Radius of gyration
fuw = 55.5 mm rw =21.4 mm rx = 5.2 cm

Plastic section modulus (only shapes with all rectangles at 90 degs)
S =93.9 cm?® Syy=52.4 cm?

Distance to combined centroid
Xe = 0.0 mm Ye = 0.0 mm

Distance to equal axis area (only shapes with all rectangles at 90 degs)
Xp =-18.8 mm Y, =33.4 mm

Elastic section modulus
Zw = 52.3 cm?® Zy =29.0 cm?®

Tedds calculation version 2.0.05

lyy = 186. cm*

ry =2.8cm
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