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2$,27 S]CILIAN AVENUE 719E

DESIGN DATA

ALL DESIGN IS CARRIED OUT IN

ACCORDANCE W|TH THE FOLLOWNG
BRMSH STANDARDS AND CODES OF
PRACTICE

BS 6399 DesIEu LOADING FOR
BUILDINGS

BS 648 WEIGTH OF BUILDING
MATERIALS

BS 5628 STRUCTURAL USE OF
MASONRY

BS 449 STRUCTURAL USE OF
STEEL

%
HOUR

FIRE REQUIREMENTS

5.3
l.,l/mm2

TIMBER BENDING STRESS

o.42
N/mm2

COMPRESSIVE STRESS OF E)(STING
MASONRY

I
I



2$27 SICILIAN AVENUE

LOADING DATA

WALLLOADING

Edstlng I'rvall plastered one slde

Edstng stud wEll brlck lnllll

Edsillng 13.5" wall plasterBd both sldes

Edstng stud wall

Slngle plaln bdck

Glass

7198

5.1 kN/mz

2.7 kN/m2

8.0 ktl/m2

0.7 kN/m2

2.3 kN/m2

0.16 kwm2



2$27 SICILIAN AVENUE

LOADING DATA

FLOOR LOADING

BOARDING
FLOORJOISTS
INSU!.ATION
CEILING
75mm SCREED

TOTAL (DL)

IMPOSED LOAD DOMESTIC

TOTAL LOADING

7198

0.13
0.16
0.05
0.12

1.8

2.3
2.5

SE ktum2
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23-25 SICII,IAI{ AVENUE
IIOLBORN
roNDoN wc1
OPENINGS TIIROUGH !,IALLS

rage:
Made by:

Date:
Ref No:

NOV 98

l.

Office: 1160
Location: BOX FRN{E OPENING

Slnply supported steel beam

-

*-
II

Beae Epan
Young's modulus

Section properties

Section Eize
Depth of steel section
width of Eteel section
Thickness of web
Thickness of flange
Root radius
Inertia about major axis
Inertia alrout minor axis
Plastic modulus about major axis
Torsional constant
Area of section
Radtus gyration about minor axis

Dead load factor
Imposed load factor

7-52 x 23 Universal Colunn
4 mrn

4mm
nn
nm

T.

L=L.5 m
E=205 kN/mn2

152 x
D=152.
B=152.
t=6.1
T=6.8
t=7
It=
ry=
Sx=
J=4
A=2
ry=

=

.6 mm
1260 cm4
403 cn4
184 cn3
.87 cn3
9.8 cn2
sQR( IylA)
soR(403/29.8 )
3.6774 cm

AlL loads are positive downwards,
sagging moments are posltive.

<-Lau->
l-l:::

e.-
TI
Uniformly distributed load 1 of 1
Dist. from left Eupport to start Lau(1
Distance from left suBPort to end Lbu(1
Characterlstlc dead load Gku(l
CharacteriEtic lmposed load Qku(1

gand=l .4
gani=l .6

reactions are Posltive uPwards,

Distances are meaEured
from Left hand suPPort

(unfactored)
(unfactored)

I.l"ru-> Gku Characteristic dead IIDL
Qku Characteristic imposed UDL

/s
/m

m
KN
KN

)=0 m
) =1.5
)=77
) =19

BMs at 2oth polnts, from left to rlght (sagging ie Positlve)
o 7.38s1 13.993

32.65 35.371
38.48 37 .3L4
24.A76 19.823

Maximum span bending moment

19 .823
37.314
35.371
13.993

38.859 kNn

24.876
38.48
32.65
7.3851

29.L52
38 .869
29.Lsz
o



:23-25 SICIT"IAN AVENUE
fiOLBORN
LONDON WC1
OPENINGS TI{ROUGII WALLS

Page:
Made by:

Date:
Ref No:

NOV 98

Office: 1160
End shears

Shear force at left hand end
Shear force at right hand end
Design shear force

Unfactored dead shear at LHE
Unfactored lmposed shear at tHE
Unfactored dead shear at RHE
Unfactored lmposed shear at RHE

Constant (Tab1e 7 Note 3)

Outstand

Ratio

103.6s kN
103.65 kN
Fv=Rlhe

=1O3.65 kN

57.75 kN
14.25 kN
57.75 kN
14.25 kN

Midspan deflections

Unfactored dead load deflection 1.965 nm
Unfactored lmposed load deflectn 0.48488 nn
Total DL & imposed deflection 2.4499 mn
Span:defln ratio for dead load 763.35
Span:defln ratio for inposed load 3093.6
Span:defln ratlo for total load 6L2.27
Llmltlng deflection DELlim=L*100O/350

=1.5x1000/350
=4.1667 mn

Since imposed load deflectlon <= DELlln ( 0.48488 <=4.L66'l
deflectlon within llmiting value.

Strength of steel Clause 3.1.1

For thtckness of 6.8 nn
Desigm strength (Grade 43 ) PlY=2'15 Nr/mn2

Section classif ication
e=(275lpy ) ^0.5

=(275/275 ) ^0.5
=!

b=B/2
=L52.4/2
=f$.1 mm

b t T=b,/T
=76 .2/ 6.8
=11.206

Compact liniting value of ratio brTlim=9.5*e
=9.5*1
=9.5b/T ratio exceeds limitlng value of 9.5e.

Semi-compact liniting value brTls=15*e
=15*1
=15

b,/T ratio withln semi-compact linlting value of 15e.
Compact limiting value of ratio drtlim=98xe

=98:t1
=98

DePth between fillets d=D-2x(T+r)
=152 . 4-Z* (6.8+7. 6 )
=123.6 nm

Ratio d't=d,/t
=L23.6/6.L
=2O.262

d,/t ratio within liniting value of 98e.
Ttrerefore section is semi-compact.
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IIOLBORN
to![DoN wc1
OPENINGS THROUGH WALLS

5 EaYB.
Made by:

Date:
Ref No:

NOV 98

Offlce: 1160
Buckling resistance

Since the bean is subject to possible lateral torsional buckling, the
buckllng resistance moment Mb is first considered rather than the
rnoment capaclty Mc as a gruide to selection. A conservative analysis
1B adopted, taking the worst noment with the greatest effEctive length.
Equivalent unlform moment Mbar=M

=38.859 kNn
Greatest effective length Le=1.5 m

Slenderness of sectlon lanbda=(Le*1000)/(ry*10)
= ( 1. 5*1000 ) / ( 3. 67'1  *,LO)

=40.789
Torsional index x=0.566*((D-T)/10)*(A/J)^0.5

=0. 565* ( ( 152.4-6.8 )/10 )*(29.8
/4.87 )^0.s

=20.386Batlo ratlo=lambda/x
=4O.789/20.386
=2.0O09Factor N=0.5

Slenderness factor v=TABLE 14 for ratio=2.0009, N=0.5
=0.95995

Factor from Table 13 n=1.0
Appendtx 8.2 is used to calculate the buckling resistance moment.
Buckling para.meter q=(4*Sx^Zit(l-Iyllx)/(e^Z*( (D-T)

/LO)-z ) ) ^0.2s
= ( Arc L84^ 2* (L-4O3 / L26O ) / (29 . 8^ 2
*( ( 1s2. 4-6.8)/10) -2) ) -0. 2s

=0.83635
Equivatent slendernesE lamlt=n*u*v*lamf,rda

=1*0 . 83635'tO.95995't40. 789
=32.748

Limiting slanderness lam1o=O.4*((PI-2*E*10^3)/py)^0-5
=O.4* ( ( 3.1416^2*205.t10-3)
/275)'O.s

=34.31
Perry coefflcient etaLT=O.0O7*(lamlt-Iam1o)

=o.007x ( 32 . 748-34. 31 )
=-0.010934

Limitlng value of coefficent etaLT=O
PIaEtic monent capacity t'[p=$xttpyr/10^3

=L84tc275/LO^3
=50.6 kNm

Elagtlc critical moment Me=(Mp,tPI^2:tE*10^3)/(lanlt-2*py1
= ( 50 .6*3. 1415-2*205*10-31/ (32 -748^2

t 275,
=347.14 kNn

Factor phlB= (Mp+ ( etaLT+ 1) *119;72
= ( 50. 6+( 0+1 ) *347 .L4) /2
=198.87 kNn

Buckling reslstance moment ttft= (Me*Mp) / (phiB+ (phlB^2-Me?kMp) ^0. 5 )
= (347. 14*50. 6 )/ ( 198. 87+ ( 198 .87'2-347 .L4
*50.6)-0.5)

Since Mbar<Mb ( 38.869 < 50.6
torElonal buckling resist.rnce.

=50.6 kNm
) section O.K. for lateral
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Office: 1150
Shear capacity

Shear area Avx=D*t
=152 .4*6. 1

=929.64 mn2 .

Pv=0 . 6*py*Avx/1000
=Q . $*l'l$+c929 . 64 / LOOO

=153.39 kN
) shear force in web within

Shear capaclty

Since Fv <= Pv
shear capacity.

( L03.65 <=153.39

Moment capacity

Elastic modulus Zx=tx/(D/zO)
=L260/ (L52.4/2o)
=165.35 cn3

Mt. capacity for semi-compact Eec Mc=pytZY/IOOO
=275*L65.35/1000
=45.472 hNm

Since M <= Mc ( 38.869 <=45.412 ) desigm tnoment within &onent
capacity.
N.B. Monent capacity is less'than buckling resistance and therefore
moment capacity controls the design.

I,'NIVERSAL COLT'MN 152 x L52 x 23 UC Grade 43
Desigm shear force 103.65 kN
Shear capaclty 153.39 kN
Design moment 38.869 kNm
Moment capacity 45.472 kNn
Buckling reEistance 50.6 kNm
Deflection due to IL 0.48488 nn
Liniting deflection 4.L667 rlrrr

DESIGN
ST'MMARY



23-25 SICILIAN AVEM'E
TIOLBORN

. LONDON WCl
OPENINGS THROUGH hIALLS

Page:
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Ref No:
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t

Offlce: 1160
Location: BOX FRAI{E COLITMN

lv

z z D

T

lv
<-Et->

Design BM about major axis zz
Design strear force in y direction
Deslgm axial load
Effective length about zz axj-s
Depth of eection
Width of section
Thickness of flange
Thickness of web
Destgm BM about minor axis yy
Effectlve length about yy axls
Steel Grade

Inertia of sectlon

Radius of gyratlon

Slenderness ratio

rzz=SQR( I zz/ areal
=SQR( 4709976/L678.71
=52.969 nm

Iyy= ( 2*T*B-3+d*t^3 ) /12
= (2*7 . 6*? 6. 2^3+111. 8*4. 5^ 3l / Lz
=561287 mm4

ryY=sQR( Ilrylarea)
=SQR(561287 /L678.71
=18.285 nm

Lt rz=lzz/rzz
=25OO /52.969
=4'l .198

1'ry=Iyy71r,
=2500/18.285
=L36.72

I section colu.nn

Calculations
with 85449 :

in accordance
Part 2 : 1959

I

Ylzz | =
SF'=0
Ft =72
Lzz'=
D=L27
8=76.
T=7.6
t=4.5
Myyt =
lwt =
Grade

kNn0

m

KN
KN
.5
mn

2

2 nn
nn
nm

0 kNn
2.5 m

=43

Section properties

Constant b=B-t
='16.2-4.5
='1L.7Constant d=D-Z*T
=L27-2*7 -6
=111 .8

Take root radius for sect props r=t
=4.5 mm

Area of section area=B*D-b*d+0.2l46t t'?*4
=7 6 . 2*12'l -7 L .7 *LLL. 8+0 . 2146
*4.5-2?t4

=1678.7 D![2
Inertia of section
t s 2 = ( B*D- 3-b*d- 3 | / L2 + O . 2L46* r^ 2* 4rr (;D / 2-T -0 . 233*r ) ^ 2

= (7 5 . Z* L27' 3-71 . 7'r 1 1 1 . 8^ 3 ) / LZ+ O . 2L46* 4. 5 ^ 2't4f. (.L2? / ?,-7. 6-0 . 233.14 . 5 ) ^ 2
=47O9976 nn4

Radius of gryratlon

Slenderness ratio

-



23-25 SICILIAN AVENT'E
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OPENINGS THROUGH WALLS

Page:
Made by:

Date:
Ref No:
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NOV 98

Office: 1160
Controlling slenderness ratlo
D/T ratlo

Axial compression

Calculated compressive stress

A1lowable compresslve stress

F/area
72OOO/t678.7
42.89 N/nn2
TABLE L7 for I'r=136.72, Grade=43

I I r=1r ry
=L36.72

D'T=D,/T
=LZ'I /7 .6
=16.711

fc=

=
PC=

=49.295 N/nn2
Since fc <= pc ( 42.89 <=49.295 ) compressive stress within that
given in 85449 Table 17, therefore OK.


