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1) Introduction

The project involves the structural analysis for a design of a typical floor layout within a five-storey building.
The structural layout consists of a reinforced concrete slab supported by a system of universal steel beams.

The objective is to ensure that the selected structural components can safely support all applied loads while
complying with relevant design codes and standards.

The floor system is subject to the following characteristic design loads:

e Dead Load - including slab self-weight, steelwork, finishes, ceilings, partitions, services, and fire
protection = 6.0 kN/m?

e Imposed Load (live load) = 4.0 kN/m?
The total uniformly distributed load acting on the floor is therefore 10.0 kN/m?2.

All structural steel used will be designed to grade S275 steel. The design will be done in accordance with British
Standards 5950.

The purpose of the analysis is to determine the size and arrangement of universal beams required to support
the proposed reinforced concrete slab, while aiming for an economical design that minimizes overall project
costs and avoids unnecessary oversizing.

The proposed office layout from the architect is shown below:-
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Image 1 - Proposed layout at each level
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2) Proposed Design Plans for Office Block

Confirmed member sizes (Refer to section 2c - 2h for analysis):-

Member A = Universal Beam - 254x102x28

Member B = Universal Beam - 305x217x37

Member C = Universal Beam - 610x305x179

Member D = Universal Beam - 610x305x179

Member E = Universal Beam - 254x102x22

Column A = Universal Column - 305x305

Member layout on plan atlevel1/2/3/4/5
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Section View of Column A Base Plate — Details
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3) Structural Analysis of Member A
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4) Structural Analysis of Member B
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5) Structural Analysis of Member C
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6) Structural Analysis of Member D
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Project Name | Date
InSite Project No. By| T™
..INSITE Client Project No. Chk'd
' Document No. App'd
Calculation Title| M|, imer 1) Sheet| 7 of 3
Reference | Calculation Output
|
| Member  Seleckion b o
} l T ' F l
! UB 610305« 74 BH0 | 234 55 38-3 AZEmL,
I
1 ) |
‘| l"lem'oc( . el }ecl S uB é‘CKSCf)x’?q i
i/]ﬁa Same 'vwmbe" u.sav-‘ {;vr Membcf (. , 90 i
Teble 9 l 5}&:4,)”\ C‘c«sﬂflu"'m = 6 = Zé_r)N/vml j :Zé..)l\}/"lm
BH A
Table |1 I 52; foa Clwb‘-f‘iu-ﬂm Cless 1 Pleshe I
! Hheue Skeeagth Not  Consclecact (< T0€) |
l :) o CaPo.c.\sj = Pv = 1390-43kN P\/:iJSﬂO 43kN
I me.:) Resiskunc e = M= 805.69/Nm M..-.-{ 805.69kNm
l £H€(.‘|Ug L”Qj”‘ the = L‘;: B Lez| Bm
I bt (Lo Tia “s M!'V\‘J C_ {
: D\_ﬂdl t(m L| Mf’ (6) = sznm 5;} Zz-wv\
| < : 1
Check  Shaac fv < O4R ‘

1
{ 266 -4k < B34-26kN

i Bumk'u:c) Re::i_s}anue

l
| Mc= MrMsw = Mx= 7I0-6+ 2009

,vlb " IR ICP~.’\ ”rc, ™M ﬂ"leml;; C (20 O‘)KNM)
Check Mx S_f"’lb

(Mx £ My)

: J30-45kNn £ BOD6UNA -

|
|
|
l
:
s Mx:730‘!’5 M-f 730‘:5)an
|
l
I

Lows Shecr Loadl

OK

|
|
|
|
|
|
|
|
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Project Name | Date
. InSite Project No. By| ™™
Client Project No. Chk'd
SITE
..'N Document No. App'd
Calculation Title| M ,prber 1) Sheet| % of 3
Reference | Calculation Output

! X eﬂec'r(un Check  {Aman) |
T |
!w; 3P = 3xi776N = 5328 E
|£2 2050 ko |
Lo - 153010 % |

| Borax = 5 x 53264 8° = Aax= Q0l3Zm
! 38 205:10% 15304107

|
:L\mcu z 13200 Am;iu‘sz,..,.“
}Chec}( Awax & Deflection Limit (6) I
< [1:32mm £ 2222nm = Ok |
|
|

\
%uB 6!()‘305,.(7‘] 5 a  Suwlable Seckon

Doign Limit | Povide | Utilisahion 7% ]1
Shear QbbkN | 83 26N | 3]-43 %
Bencling T30 L5Mn| 056910 | Q066 %
Defleckion [-32mm  |22:22n= | B095% |
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7) Structural Analysis of Member E

Project Name | Date
InSite Project No. By| T M
@ =ive [Pt s
Calculation Title M, b £ Sheet| | of 4
Reference Calculation Output
: Loads ('Ac,"-'\\c’ on  Member £ !
; Deccl Locd (3) = bfm? |
! I’"’P”N‘" Loacf (‘V‘) = 44“]/.”2 [
i A(a;« &&(}l@ o ﬂ’!cmbé’ £ e 6m x },,,, = é:nz }
i’ﬂal Deaol LoaA (sg) = 6M//nz X /m ‘|
; = &kN/m 5“: kN m
%/ﬂol Loposed Load (9 = 4bNfow® % I |
! i
| A Y Y YV Y YN |
| & A I
¢ t |
R b | |
Ra Rs [
{ CC\‘CM’C(I’Q Luhmcxli L“LC/{ (N) }
} N: II"SK + "61& J
} W=lb4xb + |-6x4 = Wz 84+ 6-4 ]‘
Wz 14.8KN/m l«:':{ 14-BKM)fm
|
: E :D@S’\ oF\ Momeat & Sheac i
, M: ’ = M: M‘ = = M: 53 . ’
g - Nape . oags
i M: 866N M= :66-6160,"
| | ’
S A |
| s i
| [ i |
| 1I
| |
J |
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Project Name | Date
InSite Project No. Byl TM
..INSITE Client Project No. Chk'd
. Document No. App'd
Calculation Title| M, nhor £ Sheetl 7 of 4
Reference Calculation Output
Mcmimun/\ Shwr L\I' &&Ks = Lz__ i
| |
IK% Lex6 o RaRas 882-8 |
|
I%:ﬁa; bt KN Ra:Re } bb-bkN
44]‘4 \ |
° i |
| \
: 1
| l
I Im,';ol Mambcr c)alec“oﬂ ‘l
| Skeel Geade P:}) 2 ZIONfnm® :
l = 5> M = S > 66-6kNn
} i - "= A 27BN |
1 .5 % = 5x = 24’2'!80'\3 |
% 275 :
BSENicozs| Iaihedl Member Helechion o) _cl_ i
| % | T T Fo
iUB 254 102522 259 66 | 593 | 315 l dix - N
- Check
{ UB 203« 102 23 236, 9-3 437 34 | APPMJCK-M
!ug 176 10Zx 19 171 74 54 306 !Appu\d-.'x -L
| l
| Membec  Selecked = U 254xi02x22 }
J 5}&1«‘ }l-. Clc\s)«f-‘a hon =
Teble 9 IT— 66~m £ m— Ay 275N o) A= | 21BN mm
BS 5990 | J7
Table. || } €- (275 : 1/177_5_ +  E=l €l |
L
I l
| |
l
1 |
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Project Name | Date
. InSite Project No. By| T™
. INSITE Client Project No. Chk'd
. Document No. App'd
Calculation Title| Member /£ sheetl 5 of 4
Reference Calculation Output
(,(/,HQ “ 5@(}4.();’1 C‘C{SSJ{{CCJIO(\
5 5990

b. = 593 < qé s 5 < ﬂa.‘:ﬂa “ Plz;sh’c

|

|

} % = 395 < B0E-80 = Wb s plaskic
|
; UB 254xl02x22 s Class 1 Pleshe

Shear 5?(::1«7'%

A5 g\_ = 395 £ JOE - 70, Shear B«cu.':j s nol Consiclered

|
|
| F
|
|
|

Sheac (;ng of echion (R)

i Rz O6ayD = Poz06x 215:57x 254

| Po= 238-8x10° N R = 238.89kN

iCheck v < O6FR = 444kN < 0-6x23889kN
= S T 444AN <14333N = OK

i

!f)cmc(irl(j Moment

J

‘MOMU\} Capcmb “F Sechion (Hc..)

i MC. = @54 = Mc = 2T5x 259%10® = Mc = 7123 Nmn
i[x}(m Moment  olue ko .'de- ' Ne‘i\c)h} (Msw)
!Msu = 14 (22x10)6* = Msw= 1.39Nm
<)
|
|/lc‘/fu' Moha'\‘ (M)—)
i Mr s "4 + Msw = Mi= 66600 + -39
I M: = 67-96NA
I Check My < Mc
I G7-99KkNm L 71-23kNn = QK

|

i
|
|
i
|
1
|

Pv:i 230- 89k

i
I
|
I
|

l
Mu: 7(-23kNm

l

Hsu-| |:3TkNon

|
|
|
|
Mp ;I 6I’qq KNm
|
|
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Project Name | Date
InSite Project No. By| TM
..INSITE Client Project No. Chk'd
. Document No. App'd
Calculation Title| Momber /£ Sheet| 4. of /.
Reference Calculation Qutput
: Deflection  Check  (Amax) }
| Aviex = BiAL® |
{ 2BLEL |
Wz wl = &dNf x bn = 24KN L
| Ex 205410 tN/m? ‘ r
II(L:): 2840con™ = 28-4xI07* " t
| AMM = 5"24"‘63 = AMC\\' < O‘O“f)q !
I 3y 205:0°x 26-4a)™ }
iaw = Hebom Bneas| -6
[Calcula}e Deflechion  Liomih |
|
'T;H( 6 : Bec\:ns Carcuine P‘c&e_r = 5’\»‘,\ /3&) |
85 5950 | J e b0 360 |
1 = 6:67mm ) ;I 16-67n
|
| -bam K 1667mm = OK |
|UB 254 x |02x22 s « bf.n‘h‘(“c sechion
i \
‘D;,‘;’),‘ List | ?,‘{\.;M (,u‘\liSLan Z
~ Shear Lt kN | 163BN | 3098 %
Deflaction Hbown | 16-6Tam | 69-59 %
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8) Structural Analysis of Column A

Table (1

“Table [l
B35150

Praject Name | Date
. InSite Project No. By| 77
Client Project No. Chk'd
..INﬁlTE Document No. App'd
Calculation Title| (Coluonn A (Geidline C2) Sheet| | of 4
Reference Calculation Output
! Loads r:-ppl'n'ccl bo Columa A of Level 1
|
L, r- |
I{m‘wn f-:'nm Member A- r = 74N i
| - il il C =0z 12&4’1-&” . ‘
| = “ #“ Bezeg8BBKN 1 ez |
2 - v Czey 2 266.2kN T i
|
| - |
|

BS 5950 |

Axial Load F"""‘" Level 2 = Lewvel B {f;._;,)

= (r,br,_-rr_; +c4)x4- = I

|

I: (76 +264.2,888:2642)x4 2 65l.2x4 = 2604-8kN I
|

|
| “Tokal Asicl Lood (R) > fis + c1 4z vcs # s
|

|
| fo = 26068KN + T4 + 244 2,888, 2642 |

! ﬂ-, = 3256kN fc :i 32564\

| . |

i i

! |

! MEMEZF 5¢_I¢c}fpn |

[ Z_ﬂ - Ag |

[UC 25%x 254 107 458 (480 134 !APP{.-\G[-.';: O
iuc 305¢305x97 419 |I1590 | 123 Agprdss P
(UIC305x305x 118 589 1960 150 < Selachecd

I :APF(HEI:.N G
Member Selected = 305.305x118 Uc |

| \ |

I 5&5} i-C'Jﬁ C [GS;.’H: E C.Q{' (on |

| _r'..: (8T ermn ( [60on < @mn, S0 {'j = Z@Mmf) ;‘5 | 285 Nfsam®

E- .oz

o
!&:ﬁ?ﬁi . E;-\%;E - E: 102
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Project Name | Date
. In$ite Prq:ect No. By| T
08 [ o
Calculation Title| (" o[ ny A (Gn'o\lir\c CZ) Sheet| 7 of 4

Reference Calculation Output
Table Il | B =709 < 9€ : 9.8 - ﬂaﬁc is Plaskc |
35 5950 T |
| Az 206 < B0E .86 = 408: Web is Plskic |

F l#e, 2
1 ‘= 3 ) = éZ____J.Q__56x 2 : s 3.33 1
I( I;ff:; 7 Bttn 122265 = l
Ibu} <1<kl , 8 ;2333 = ¢ =I r,:ii

! !
i UC 305x305x 11& is Class 1 Plestic :
; |
i EfFecJ’cva. Laﬁ}"-\ (L£) '
Table 22 | About x-x axis : Lax= O-8DL : Llex= O-85x 4000 1‘
BS 5950 | |

} Lex= 3400mn Lexzl 3600mm
t [
; Aboal 5-3 anis = Z‘J= lL 2 %alxm {

ij 2 4C00men 2 4000mm

| :
;Compressin 5"@5}1\ (}’c)
“Table 23 | x-x axis obkained pom fable. 24“’)
BS 5950 |
i 5-3 oxis ouainqj Fom l’auc. zlt-(f—)

|
iﬁle/\ala.mej.s s Anz Leaxfes 2 3403/ 136510
i Ax:= 15
g v . 3/ 777
! : )\3. Lﬁ,/:j - 4103/ 17710
|

usira ;l\h(Pouims Ff‘om “Table 24(b)z Rx= 25k Njmn?
Tabe 24(c) - By = 20878 Nlan®
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Project Name | Date
InSite Project No. By| Tm™
.. Client Project No. Chk'd
. Document No. App'd
Calculation Tite| (" sfuma A (Gridlire C2) Sheetl 3 of 4
Reference Calculation Output

[

\ ;

- Cellical  Compressive Shrengfh (P) = 254 Nfmm® |
| |

]‘ Check Compression Resistance = Fo 4R ('Pc:/bf’,.) ‘

‘\ Rz 150210% x 254xI0% = Te= 3BIOAN Pe= 3BIOIN
| Fo = 3256/N & FE = 3BIOKN = OK

|
|
| Becau,sa. H\z moman" l'b Cq,««[ on ‘MH\ 5(..0‘(- oF ”\é

flapges  Mic = O

[
I/I;io.l Moment ab level 1 from beams comected bo the Lueh
| Mgy = (Ri-Rs) (H2+l00) = (74-888) (12/2+100)10°

[
\
|
Nominal MOMM} otuc. }‘o wml’ric(\l'j !
\
i
f

|
i MZJ s+ [-63kNm

‘ Momen} :Dfs}r(lmhbr\

f)hffnc» cF Columa belween Level O to Leveld =
Level L Fo Level 2 = £L/35

V

|

|

| cabio of Shiffr we =

{ cat f Stiffress Val 3&3

"’l\g(( f;(c 22 of Mex and Mz /‘rauﬁcd o Column 0-1

[ 7'.5 \j

|

if)o M-y = %Hu z %xO: OMN.m

| 0-i) = ' = . ’ = o-1) = U. . |

| Myfo-1) %52;15 %uez fjj( )z O.T6/N.m |
(5*1?: O'7‘WM

|
|
|
l
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Project Name | Date
InSite Project No. Byl TM
@ sre [Cmrnste =
Calculation Title) (" lusma A (Gedline C2) Sheet| 4. of 4.
Reference Calculation Output
l B“Ck“@ ?@;sfance, ;
| At = O5 L/c'J : OB 4xl03/777:10 |
| Mer = 2574 i
"E.H( ’6 | Fb H 265N/n~\' /ob-_| 265N/mz
BS 5«505 |
|
i |
:3(4(“"\\3 (lzesis}o.r\cz Moment C:-pnub of ' Column (Hu) :
| I
(Mos= 9% = Mus: 265 x 196051073 |
;Ha;: 519.4 kN.m M.,,7 5I9-4kNim
| |
| Check Budking (Combined  Axicl Borce & Moment) |
| Pk M M < 1.0 l
R e TRL T |
26 4+ O , O = 085+ O+« 0004 l
;3810 5194  265x 58073 !
}: O-8 < | = Ok
| |
{ UC 305x 30518 in 5275 sheel is a Sukable Sechon |
|
Design Lanit | Frovided | Ukilisakion %
(,-ovvrcslu& Resistance 3056 kN 38lo kN 85.46 %
But:klins Resistance 0-86 [ 86 %

|

l Column Flatjc. Thickee hhan Connechion Plate s0 assum
i .51.(“.\’6;1'\"-

|

|
I

el

S S S TN TR T S W
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9) Structural Analysis of Base Plate - Column A

E Aeff = (De2c)(B12:)-2 [ {D-2(<-1)3 {%_l;}]

} A(E = 4c? # (2D+4B-21)c+ (2BT+DF-2TH

iAch= be? v 1,834.6c + 1482096
I5ubs}.'l'uk3 Aer = 1-8IxI0®

II-&MO-” z 4c?+ 10346 4 148219 =
|4<= + 1834.6c - 164,178.06 = O

Project Name | Date
InSite Project No. By| 7" ™M
..INSlTE Client Project No. Chk'd
. Document No. App'd
Calculation Title :BD se Plate - 3052305.118- c’:“““ Sheet| | of 3
Reference | Calculation Output
i Column SDize - 305x305«118 3256kN |
I g.omP’&fon Clv\c‘racl’eri:zukc T. 187 l J A// "
v = foens= Nfoam IO : A mm
| bt x. Jooin 00 Fei20 !E » | +
| Sheel Gradez 5275 % l
| # L = |
kp |
\ |
l EfFeche Acea, (Acﬂf) 2 Axal M ) |
J bearc'r& Sl'rgcrjlfk !
J |
| Aff = _3256xI0° |
| # 06 x30 |
|
{ Acff = 1-81x105 mmt A¢ff=I |-Blel0® mm®
== :
| ‘
| y/\iaanv D= 314-Boaon ‘
| iy a2 B = 307 b mom |
s " 2 IZaOMM I
Ds 1 D Tz 18Tmen r
el - Al |
i [/ st/ I
| \
| \
I Br2c |

] A,_fF = 4 4 (szl‘ofh 4x307.4-2x12:0)C + (23307'4»[8‘743’4-5:120 |
l ~2x187x12.0) :

J
|
1
l
|
l
|
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Project Name | Date
InSite Project No. Byl TM

. Client Project No. Chk'd
. IT
.'NS " Document No. App'd

Calculation Title B&x?u‘f- - 309,305,118 - C°'A“""‘ Sheet| 7 of 3

Reference Calculation Output

[ 5o'v¢ f;( C = i
cz =b % -\/I—&_.,g \
! Za l
az 4 \

I
|
|
| b= 18346
: Az ~166178.04

I
| = 18346 X /8346 4x bnlbbiTe0k |
2x4 ;
l
|
l

|
{ C= ~ 18344 £ /3,363,556 42,658 848.64
8
!
|
!

| ez = I834.6 + 2454.06
8

c= _619.46
8

cz 77 -bbonm

Miimam  Langth of Bescpbe = De2c = 3ltSomn+ 22Tl |

Luin = 314-5+ 154-88 }

Lwin= 469-38 mm Luing 469-38mm
Minimum  Widh of Buweplde = Be2c = 307-4» 2x 1144 }
| Woin = 307-k + 154.88 |
{ Wwin = 46228 mm “n.'n-.i 462 .28
E Povide, & B500mn x 500mn besseplile in grede 5275 E
. i
| Check  Aprovided D Agp Wpeor2 500nn
| 500500 ) I'8lxl0®
|

2-50x10% ) 1-8Ix10® OK

"
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Project Name | Date

q InSite Project No. By T™
Client Project No. Chk'd
..NS!TE Tilocurgent No. App'd

Calculation Title| B, Plate - 309:305. /18- <A™ | sheet| 3 of 3
Reference | Calculation Output

i “Thickness of Base Plake (k) |
i Assume Hickness = 16< bp £ 4Omm |
! Se Ota@n :!J'r':OH\ [‘pr) z 265 Nfmm? i
3 ) (P 3 06 (27 |
o= (V@“'L . |
| |
| |
|I?= ?74’4’ ( -3#0' 130) |
I 65 I
b= T744 (_ [ 54 i
| ? ( 265 ) l
!f'p = 7744 x 0.45 .

Prn-ufclc, Mirimum: 35man bo = . 35m

ih-: 34.85mm

|
| Check Base Plate thickness (k) ? Column ﬁnac Huckness(T)

35men 2 |

8 '7mn1

|
|
vaal & :Ba.se. ’Pfﬁ}a 500;500;35:-““ (”H!.':q!’fanz %5}'3’)
Unnu ceccomendl ;ncrgc.sfcj pxue_ Hrcknsss fo Llmm fo
whace prooF Fhe sfeuchare (Uﬁ'fi'sa;ﬂbnz &7 .',3%)
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10) Structural Analysis of Connection A — Member C to Column A

1
|
!
|
I
l
|

£a[3¢ / £nd Distance

Project Name Date
InSite Project No. By| TM
@ eire [Cenroms o
Calculation Tite| (_ nnnochion A Sheetf 1 of /-
Reference Calculation Output
I Lad Plate Conneclion &:il
I Steel Geade {Q) = 275Nfm* (= E:l) @1275/\}/»1:\«2
| Bolks(l): M20, 3(&0‘& 8-8 a(,,-i 200w
; Boll Hole Diameter (Dn)z 223 Dol 2o
| Plate Thickness (bp) = 12mm l’p:ilme
: Bolt 5%((&'\:) i
gM.‘m‘mn Phh of Bolf (Puii): 25k, = 2:5%20 : 50w I
i Pmin-i Omm
iMmmM Pleh of Bolt (Prac)=lehp = [4x12 = [68mm "
: Pm,s‘ 168mm
:/Iﬁm oce, Poin £ P< Poax 2 50mm & P & 168mm

I
l
|
I

Minimum %JEM( Distance (q—z;yli); [-4Dn = [bx2Zmmz 30-Bom |‘

€€y minz 30-Emm

Mesinun Lgelbed Distance (ectzman) = llkpE = llx2x] = 132mm

Column = UC 305,305: 118
& Backmack = [460mm
£ Flange Thickness(T)= 187
Beam = (UBé10x305x179
& Depth = 620 2m
& Neb Thickaess (h)= [4-lmm

Ny

(A€ 305305z 118

€&z max :J4 I32rnm

/meraforc, eymin $ @€ e-Comax = 08mm$e-g K [32mm |

Conneclion Deleils

KABBIOX 3054174 |
MADOI0x305x11 |

-~

—
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Project Name | Date
. |n§ite Prq:ect No. By| T°'M
0 e [Smimme s
Calculation Title| (" nnockon A Sheet| 7 of /.

Reference I Calculation Qutput

| ?ropo.sec! Conneclion \

| - |

: T T f|

=i l 50n1m
| ez -é — + 50 |
i P o — $ 150 /p:@mm €.§| 40mn
50

S = i Tmp— €2t 50mm

\ 50 |

| IP'J 4'OOMM

I w' o |

PR :

: Ba”’ 596027 = Ptm'n S PS Pm = .‘X)Mm 4 [50"\"\5168@1: %

| = OK }

i%c/ﬁ‘d Distance = e,-€amin 4€,-€24 €-Cemax ‘

! 2 30-Bmm & 40450 £ 13Z2mm |

i = OK |

| |

Bolt G th |

| c0up. <03 |

| Shear Cc‘pam\lj oF Bolt G(oap }

|

i bno. 20mm, 3\"@'& 86 ia 5.'2514. Shec ;

i From Bolb Capa.:}-'e.s Fabk I

: 5‘3!1 - 5kec.r vaiue. for ZOmm cln'wnr}zr (&)c ‘H‘ﬂw ’f::‘l qlqu

|f)hear Cﬂpmc‘b af bo”‘ 6(0"'? = 6% = éx CHCWU I

| = 5514k Shea Capecity 514K

{ Bza y y i

| ru:rj COP“C"_] |

!’ﬁom Boll Copeacities fable }

!E ZOMM bo”’ aﬂal IZMM ’P[(J‘f_ (M[r\inun oF && Pb;)= “O/(N l

lBQt«ff‘:r) C(-Pﬂctb of Connechion = 6”’: s 6*“0"\} i

l = 660KN 'qurﬂn Capmi!'jil b6OKN
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Project Name | Date
. InSite Project No. By| T M
Client Project No. Chk'd
..INSITE Document No. App'd
Calculation Title| ( ec."tb A A Sheet|l & of 4
Reference Calculation Output
" £nd Plale Shear 5}'rm\jﬂ1 (R) - O-66Av

1

x

Av: Oci An = An = N'." Ar(q T
Az fp(1p-3Dn) = An=12(400-3:22) I

1
|
|
1 Anz 12x334 = An: 4008nm* And 400Bmm*

| Av: 0QAn = Av: 09« 4008 = Av:z 36072 Av4| 3607-Zmm®
if)hear Copacily - Single. plene. of farlure (Pp)= ObfiAv I

i Rpz O6x275x36012 = Rep= 515180\ I

!Pm 595.24N Pvp:i 545.2kN
| Shear cc.,m@ hio failuce planes = 2Rp = 2x515.2 f

% = [190-¢ KN :

I End Plate. Sheay Capacb:i [[90-44N
;wau 5}@(\3}11 |

| boaon Fillet Weld Povided (5) 52/ brm
!weu Propedies = Deasign Smtﬁ. (Ps) = 220N /mm? Pu[: 220N mm?
{ : Assume Elecheode jffﬁ}ﬁz 42N fam* :

}’Iﬁcaa} Sze (a) = Qs = oz O07x bam {

i‘ a = b-Zmm a:} b2
Izﬂum lmjk of Weld (W)= 2(lp-2s) = lw=2(4k00-226) |

I fw=2¢388 = |z 7%mn Iw? 7 Tbmm
IDe.siﬁn Sheac Steength of Weld (V)= 2o @l |

ivw = 220 42 x 776 = V= 785,31ZN I

|Vw= 785.3kN Shaar Steepgh of wgugi 785.3kN

I
I
{
| 1
|
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Project Name | Date
InSite Project No. By| TM
@ s [Sireme =
Calculation Title| (" ynnechion A Sheet| /. of L
Reference Calculation Output
\ f)haa" 5}'(@3“\ o{ Beam N(’JD al £ncl Plai’e. (va): Oé@“l
I Whece Av =z O9hilp = Avz O9x 141x 400 i
i Av = BOTbmm* Av&l BO7bmm?
I vb = 0‘6 x 275x 5076 < Rrb: 8324-@/\} i
Ifab = 8&37-4'5/(’\} Shear 3’((@{“4 of Beam Leb + 837 #5,(/\1
| |
i |
i 5omma£tj oF Resulls }
Shear Capcq\j of Boll Geoup 551-4kN
Shear qu‘ct‘j of £nd Plabe assaming huo failace Planes 1190-4kN
Shear 5}.—<le-k of Neld 785.3KN
Shear SJ‘QGH\ of' beam web aF A\( end p)a[“ 8374.5(”

%f)l’re{:rjﬂ\ oF Conneclion is conkeollec] é’] the

#5‘\&( C-apamb of Bolt Group which is 55I-4kN

I Check  Connection Cnpc\ci{j > Shear from MemberD
| B51-4-kN 7 26644N

i Connechion is suiteble with « Uklisakion of  48:31%
|
r

|
|
I
l
|
!
\
|
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Appendix A — Member A - UB254x146x31

Member Size 305x102x(28
D= 308.7|mm

T= 8.8[mm

t= 6|mm

b= 4.58

dit= 46

ry (Radius of Gyration) = 2.08

Sx (Plastic Modulus) = 403|cm”

Ix (Second Moment of Area) = 53.7|m* 53?‘0|c;m4 |
Beam Length = 3|m

Continuous Load 29.6(kMN/m

Each Point Load OfkMN

Total Load on Beam = 148|kM
Unfactored Imposed Load A|kN/m

Maximum Shear at Ra & Rb

Continuous load = 148 kNm
Point Load = 0.00 kNm MNo. of Point lnatl=| I]I

TotalShear=Ra=Rb= | 74.00]kNm

Maximum Bending Moment at Mid Point

~ Point Load Distance
Bending Moment for Continuous Load = 92.5 kN from Mid Point to
Bending Moment for Point Load = 0 kN 1st Point Load

a= 0
Total Bending Moment (M) = | 92.5[kN
From Table 11, BS5950 = £=/Grad efPy
T=<16MM Py= 275 T=16-40MM Py= 265
e= 1.00
biT < 9e= 4.58 < 9.00 Flange is plastic
dit < 80e= 46 < 80.00 Flange is plastic
Shear Strength

Shear Buckling is not
considered

dft < 70e= A6 < 70.00
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Pv=0.6PytD

Fv=
0.6Pv =

Shear Capacity Utilisation =

Mc= pySx

Msw = 1.4wl*/8

Mt =M+Msw

Mt
Mc

Moment Capacity Utilisation =

Amax =
Amay =

SPAN/3IGO =
Amax =

Deflection Utilisation =

Shear capacity of Section (Pv)
305.61 kN
Check Fv < 0.6Pv

74.00 kN
183.37 kN

40.36%
Moment Capacity of Section (Mc)
110.83
Additional Moment to Self Weight (Msw)
1.23 kNm
Total Moment (Mt)
93.73
Check MT <Mc

93.73 kN
110.83 kN

84.57%
Deflection Check
2058
0.00296 m
2.96 mm

Deflection Check = SPAN/360 > Amax

13.89 mm
3.0 mm

21.29%

Low Shear Load

Section Suitable for
Moment Capacity

SELECTION SUITABLE
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Appendix B — Member A — UB305x102x28

Member Size 254x146x% (31
D= 251.4{mm
T= 8.6{mm
i= G|mm
b/T= 7.26
dit= 36.5
ry (Radius of Gyration) = 3.36
Sx (Plastic Modulus) = 393|cm®
Ix (Second Moment of Area) = 44.1|m* 4410[cm* |
Be=am Length = 5{m
Continuous Load 20.6[kMN/m
Each Point Load 0|kN
Total Load on Beam = 148| kN
Unfactored Imposed Load AlkN/m
Maximum Shear at Ra & Rb
Continuous load = 148 kMm
Point Load = 0.00 kNm No. of Point load = | o}
Total Shear=Ra=Rb= 74.00]kNm
Maximum Bending Moment at Mid Point

) ) Point Load Distance
Bending Moment for Continuous Load = 925 kN from Mid Paint to
Bending Moment for Point Load = 0 kN 1st Point Load

a= 0
Total Bending Moment (M) = | 92.5[kN
From Table 11, ES5950 = e=yGrade/Py
T=<16MM Py= 275 T=16-40MM Py= 265
£= 1.00
biT < 9e= 7.26 < 9.00 Flange is plastic
dit = B0e= 36.9 < 80.00 Flange is plastic
Shear Strength
rBucklingis n
dit < 70e= 36.5 < 70.00 Ll
considered
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Pv=0.6PytD

Fu=
0.6Pv=

Shear Capacity Utilisation =

Mc=pySx

Msw = 1.4wl/8

Mt =M+Msw

Mt
Mc

Moment Capacity Utilisation =

Amax =
Amax =

SPAN/3G0 =
Amax =

Deflection Utilisation =

Shear capacity of Section (Pv)
248.89 kN
Check Fv < 0.6Pv

74.00 kN
149.33 kN

49.55%

Moment Capacity of Section (Mc)

108.08

Additional Moment to Self Weight (Msw)

1.36 kNm

Total Moment (Mt)

593.86

Check MT < Mc

93.86 kN
108.08 kN

86.84%
Deflection Check
205
0.00360 m
3.60 mm

Deflection Check = SPAN/360 > Amax

13.89 mm
3.6 mm

25.93%

Low Shear Load

Section Suitable for
Moment Capacity

SELECTION SUITABLE
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Appendix C— Member A — UB254x102x28 - Check

Member Size 254:4102:423
D= 260.4|mm

T= 10{mm

t= 6.3|mm

biT= 4.04

dit= 35.7

ry (Radius of Gyration) = 2.22

Sk (Plastic Modulus) = 353|cm®

Ix {Second Moment of Area) = 40|m* tll][]'[.'l|t:m4 |
Beam Length = 5lm

Continuous Load 29.6|kN/m

Each Point Load 0lkMN

Total Load on Beam = 148|kN

Unfactored Imposed Load A|kMN/m

Maximum Shear at Ra & Rb

Continuous load = 148 kNm
Point Load = 0.00 kNm Mo. of Point luatl=| l]l

Total Shear =Ra=Rb = | 74.00[kNm

Maximum Bending Moment at Mid Point

- Point Load Distance
Bending Moment for Continuous Load = 92.5 kN trom Mid Point to
Bending Moment for Point Load = 0 kN 1st Point Load

a= 0
Total Bending Moment (M) = | 92.5]kN
From Table 11, BS5950 = ==/ Grade/Py
T=<16MM Py= 275 T=16-40MM Py= 265
e= 1.00
biT < 9g= 4.04 < 9.00 Flange is plastic
dit < 80e= 35.7 < 80.00 Flange is plastic
Shear Strength

Shear Buckling is not

dit < 70s= 35.7 < 70.00
= considered
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Pv=0.6PytD

Fv=
0.6Pv =

Shear Capacity Utilisation =

Mc= pySx

Msw = 1.4wl*/8

Mt = M+Msw

Mt
Mc

Moment Capacity Utilisation =

Amax =
Amax =

SPAN/360=
Amax =

Deflection Utilisation =

Shear capacity of Section (Pv)
270.69 kN
Check Fv < 0.6Pv

74.00 kN
162.41 kN

45.56%
Moment Capacity of Section (Mc)
97.08
Additional Moment to Self Weight (Msw)
1.23 kNm
Total Moment (Mt)
93.73
Check MT <Mc

93.73 kN
97.08 kN

96.55%
Deflection Check
205
0.00397 m
3.97 mm

Deflection Check = SPAN/360 > Amax

13.89 mm
4.0 mm

28.58%

Low Shear Load

Section Suitable for
Moment Capacity

SELECTION SUITABLE
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Appendix D — Member B — UB305x165x40

Member Size 305x165x(40
D= 303.4|mm
T= 10.2)mm
t= 6mm
biT = 6.92
dit= 442
ry (Radius of Gyration) = 12.9
Sx (Plastic Modulus) = 623|cm®
Ix (Second Moment of Area) = 85|m* 85[]0|cm4 |
Beam Length = 6[m
Continuous Load 29.6|kN/m
Each Point Load OfkM
Total Load on Beam = 177.6|kN
Unfactored Imposed Load A|kN/m
Maximum Shear at Ra & Rb
Continuous load = 177.6 kNm
Point Load = 0.00 kNm No. of Point lclatl=| UI
TotalShear=Ra=Rb= 88.80JkNm

Maximum Bending Moment at Mid Point

~ Point Load Distance
Bending Moment for Continuous Load = 133.2 kN trom Mid Point to
Bending Moment for Point Load = 0 kN 1st Point Load
a= 0
Total Bending Moment (M) = | 133.2]kN
From Table 11, BS5950 = £=v.errade1Py
T=<16MM Py= 275 T=16-40MM Py= 265
e= 1.00
biT < 9e= 6.92 < 9.00 Flange is plastic
dit < B0e= 442 < 80.00 Flange is plastic
Shear Strength
hear Buckling is not
dit < 70e= 42 < 7000 Shear Buckling s no
considered
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Shear capacity of Section (Pv)

Pv=0.6PytD 300.37 kN
Check Fv < 0.6Pv
oer- 12022 LoveSheseLs
Shear Capacity Utilisation = 49.27%
Moment Capacity of Section (Mc)
Mc=pySx 171.33
Additional Moment to Self Weight (Msw)
Msw = 1.4wl/8 2.52 kNm
Total Moment (Mt)
Mt = M+Msw 135.72
Check MT <Mc
Mt 135.72 kN Section Suitable for
Mc 171.33 kN Moment Capacity
Moment Capacity Utilisation = 79.22%
Deflection Check
= 205
Amax = 0.00387 m
Amax = 3.87 mm
Deflection Check = SPAN/360 = Amax
i:ﬂfm ) 16:; o SELECTION SUITABLE
Deflection Utilisation = 23.24%
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Appendix E — Member B — UB254x146x43

Member Size 254x146x (43
D= 259.6|mm
T= 12.7|mm
t= 7.2lmm
biT= 492
dit= 30.4
ry (Radius of Gyration) = 10.9
Sx (Plastic Modulus) = 566/cm”
Ix (Second Moment of Area) = 65.4|m* E:‘-5£I¢!Z?l|c:m4 |
Beam Length = 6lm
Continuous Load 29.6|kN/m
Each Point Load O[kN
Total Load on Beam = 177.6|kN
Unfactored Imposed Load A|kN/m
Maximum Shear at Ra & Rb
Continuous load = 177.6 kNm
Point Load = 0.00 kNm Mo. of Point lclal:l=| l]l
Total Shear=Ra=Rb= 88.80 kNm

Maximum Bending Moment at Mid Point

Bending Moment for Continuous Load =

Bending Moment for Point Load =

Total Bending Moment (M) =

From Table 11, BS5850 = =y Grade/Py

T==16MM Py= 273

biT < Qe=
dft < B0e=

dft < 70e=

Point Load Distance

1332 kN from Mid Point to
0 kN 1st Point Load
a= 0
133.2JkN

T=16-40MM Py= 265

1.00

4.92 < 9.00

30.4 < 80.00
Shear Strength

30.4 < 70.00

Flange is plastic

Flange is plastic

Shear Buckling is not
considered
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Pv=0.6PytD

Fv=
0.6Pv=

Shear Capacity Utilisation =

Mc=pySx

Msw = 1.4wl*/8

Mt =M+Msw

Mt
Mc

Moment Capacity Utilisation =

Amax =
Amax =

SPAN/360=
Amax =

Deflection Utilisation =

Shear capacity of Section (Pv)
308.40 kN
Check Fv < 0.6Pv

£88.80 kN
185.04 kN

47.99%
Moment Capacity of Section (Mc)
155.65
Additional Moment to Self Weight (Msw)
2.71 kNm
Total Moment (Mt)
13591
Check MT <Mc

135.91 kN
155.65 kN

87.32%
Deflection Check
205
0.00503 m
5.03 mm

Deflection Check = SPAN/360 > Amax

16.67 mm
5.0 mm

30.21%

Low Shear Load

Section Suitable for
Moment Capacity

SELECTION SUITABLE
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Appendix F — Member B — UB305x127x37 - Check

Member Size 305112?x| 37
D= 304.4|mm

T= 10.7[mm

t= £.1{mm

biT = 4.6

dit= 37.4

ry (Radius of Gyration) = 12.3

Sx (Plastic Modulus) = 539|cm’

Ix (Second Moment of Area) = 71.7|m* ?1?0|cm“ |
Beam Length = Blm

Continuous Load 29.6|kN/m

Each Point Load OfkN

Total Load on Beam = 177.6|kN
Unfactored Imposed Load A|kN/m

Continuous load =
Point Load =

TotalShear=Ra=Rb =

Maximum Shear at Ra & Rb

177.6 kNm
0.00 kNm No. of Point load = | o

Maximum Bending Moment at Mid Point

- Point Load Distance
Bending Moment for Continuous Load = 133.2 kN trom Mid Point to
Bending Moment for Peint Load = 0 kN 1st Point Load
a= 0
Total Bending Moment (M) = | 133.2|kN
From Table 11, BS5950 = ==//G rade/Py
T=<16MM Py= 275 T=16-40MM Py= 265
£= 1.00
biT < 9g= 4.6 < 9.00 Flange is plastic
dit < 80e= 37.4 < 80.00 Flange is plastic
Shear Strength
hear Buckling is not
d/t < 70e= 374 < 70.00 Shear Buckling s no
considered
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Shear capacity of Section (Pv)

Pv=0.6PytD 356.60 kN
Check Fv < 0.6Pv
Eﬁ.’ra;v - 2?2232 t: rowshearload
Shear Capacity Utilisation = 41.50%
Moment Capacity of Section (Mc)
Mc= pySx 148.23
Additional Moment to Self Weight (Msw)
Msw = 1.4wl*/8 2.33 kNm
Total Moment (Mt)
Mt = M+Msw 135.53
Check MT <Mc
Mt 135.53 kN Section Suitable for
Mc 148.23 kN Moment Capacity
Moment Capacity Utilisation = 91.44%
Deflection Check
= 205
Amax = 0.00429 m
Amax = 4.59 mm
Deflection Check = SPAN/360 = Amax
i:ﬂ‘fm ) lﬁf; o SELECTION SUITABLE
Deflection Utilisation = 27.55%
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Appendix G - Member C - UB533x312x151

Member Size 933x312x[151
D= 542.5|mm

T= 20.3|mm

t= 12.7|mm

biT = 6.75

dit= 37.5

ry (Radius of Gyration) = 7.32

Sx (Plastic Madulus) = 4150|cm®

Ix (Second Moment of Area) = 1010 101000|cm*
Beam Length 8|m

Continuous Load OfkN/m

Each Point Load 162.8|kN

Total Load on Beam 488.4|kN

Maximum Shear at Ra & Rb

Continuous load = 0 kNm
Point Load = 24420 kNm No. of Point load = 3
TotalShear=Ra=Rb= 24420 kNm

Maximum Bending Moment at Mid Point
Distance from Mid
Point to 1st Point Load

Bending Moment for Continuous Load = 0 kN (m)
Bending Moment for Point Load = 651.2 kN a= | 2
Total Bending Moment = | 651.2|kN

From Table 11, BS5950 = e=y/Grade/Py

T=<16MM Py= 275 T=16-40MM Py= 265
E= 1.02
biT < 9e= 6.75 < 9.17 Flange is plastic
dit < 80s= 375 < 81.50 Flange is plastic
Shear Strength
dit < 70e= 203 < 71.31 Shear Buckling is not considered
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Shear capacity of Section (Pv)

Pv=0.6PytD 1095.47 kN

Check Fv < 0.6Pv

Fv= 244,20 kN
0.6Pv = 657.28 kN

Shear Utilisation =

37.15%

Low Shear Load

Effective Length From Table 13, BS5950 - Both Flanges free to rotate on plan

LE =1.0LLT 8m

Msw= 16.91 kNm

Mx = 668.11 kNm

Mb = pb Sx For Plastic Section

pb obtained from Table 20, BS 5950:-
VBw (LE/ry) = 109.29
DT = 26.72
From Table 20, BS5950 (1)
Pb= 151.85|N/mm’*
Mb = pb Sx = 630.17 kNm

Check Mx < Mb

Mx = 668.11
Mb = 630.17
Bending Utilisation = 106.02%
Deflection Check
E= 205
Amax = 0.01573 m
Amax = 15.73 mm
Deflection Check = SPAN/360 < Amax
SPAN/360 = 22,22 mm
Amax = 15.73 mm
Deflection Utilisation = 70.77%

ltis Given by:-

Interpolate if needed See Next Tab
"Table 20, BS 5950"

SELECTION SUITABLE
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Appendix H - Member C - UB610x305x149

Member Size 610x305x| 149
D= 612.4|mm
T= 19.7|mm
t= 11.8{mm
b/T = 6.6
dit= 458
ry (Radius of Gyration) = 7
Sx (Plastic Madulus) = 4590|cm’
Ix (Second Moment of Area) = 1260 12600l]| cm?
Beam Length 8|m
Continuous Load 0]kN/m
Each Point Load 162.8|kN
Total Load on Beam 488.4|kN
Maximum Shear at Ra & Rb
Continuous load = 0 kNm
Point Load = 244.20 kNm No. of Point load = 3
Total Shear=Ra=Rb= 244,20 kNm
Maximum Bending Moment at Mid Point
Distance from Mid
Point to 1st Point Load
Bending Moment for Continuous Load = 0 kN {m})
Bending Moment for Point Load = 651.2 kN a= | 2
Total Bending Moment = | 651.2[kN

From Table 11, BS5950 = e=+ Grade/Py
T=16-40MM Py= 265

b/T < 9e=
d/t < 80e=

d/t < 70e=

T=<16MM Py= 275

1.02
6.6 <
45.8 <
Shear Strength
18.7 <

9.17
81.50

71.31

Flange is plastic
Flange is plastic

Shear Buckling is not considered
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Shear capacity of Section (Pv)

Pv=0.6PytD

Shear Utilisation =

1148.98 kN

Check Fv < 0.6Pv

24420 kN
689.39 kN

35.42%

Low Shear Load

Effective Length From Table 13, BS5950 - Both Flanges free to rotate on plan

LE=1.0LLT

Msw=

My =

Mb = pb Sx

&m

16.69 kNm

667.89 kNm

For Plastic Section

pb obtained from Table 20, BS 5950:- ltis Given by:-
VBw (LE/ry) = 114.29
) = 31.09
From Table 20, BS5950 (1)
Pb = 139.71|N/mm®
Mb = pb Sx = 641.29 kNm
Check Mx < Mb
Mx = 667.89
Mb = 641.29
Bending Utilisation = 104.15%
Deflection Check
E= 205
Amax = 0.01261 m
Amax = 12.61 mm
Deflection Check = SPAN/360 < Amax
SPAN/360 = 22.22 mm
Amax = 12,61 mm
Deflection Utilisation = 56.72%

Interpolate if needed See Next Tab
"Table 20, BS 5950"

SELECTION SUITABLE
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Appendix | - Member C - UB533x312x182

Member Size 533x312x|182
D= 850.7{mm
T= 24.4\mm
t= 15.2{mm
biT= 5.61
dft= 31.3
ry (Radius of Gyration) = 7.4
Sx [Plastic Modulus) = 5040(cm?
Ix (Second Moment of Area) = 1230 123000|cm’
Beam Length 8lm
Continuous Load OkM/m
Each Point Load 162.8(kM
Total Load on Beam A88.4| kM
Maximum Shear at Ra & Rb
Continuous load = 0 kNm
Foint Load = 244,20 kNm Mo. of Point lpad = 3
Total Shear=Ra=Rb= 24420 kNm
Maximum Bending Moment at Mid Point
Distance from Mid
Pointto 1st Point Load
Bending Moment for Continuous Load = 0 kN [m)
Bending Moment for Point Load = 651.2 kN as= | 2
Total Bending Moment = | 651.2]kN

From Table 11, BS5950 = ==/ Grad e/Py

b/T < 9e=
d/t < 80e=

dit< 70e=

T=<16MM Py= 275

1.02

5.61
31.3

Shear

24.4

< 9.17

< 81.50
Strength

< 71.31

T=16-40MM Py= 265

Flange is plastic
Flange is plastic

Shear Buckling is not considered
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Shear capacity of Section (Pv)

Pv=0.6PytD 1330.93 kN
Check Fv < 0.6Pv

Fu= 244.20 kN

0.6Pv= 798.56 KM

Low Shear Load

Shear Utilisation =

30.58%

Effective Length From Table 13, BS5850 - Both Flanges free to rotate on plan

LE=1.0LLT

Msw=

Mx =

Mb = pb Sx

am

20.38 kNm

671.58 kNm

For Plastic Section

pb obtained from Table 20, BS 5950:- It is Given by:-

Bw [LE/ry) = 108.11

DT = 22.57

From Table 20, BS5950 (1)

Pb= 163.43|N/mm®

Mb = pb 5x = 823.70 KNm
Check Mx < Mb

Mx = 671.58

Mb = 823.70

Bending Utilisation = 81.53%

Deflection Check

E= 205

Amax = 0.01291 m

Amax = 12.91 mm

Deflection Check = SPAN/360 < Amax

SPAN/360 = 22.22 mm

Amax = 12.91 mm

Deflection Utilisation = 58.11%

Interpolate if needed See NextTab
"Table 20, BS 5950"

Section Suitable

SELECTION SUITABLE
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Appendix J - Member C - UB610x305x179 - Check

Member Size 610x305x[179
D= 620.2|mm
T= 23.6/mm
t= 14.1|mm
b/T= 5.51
dit= 38.3
ry (Radius of Gyration) = 7.07
Sx (Plastic Modulus) = 5550|cm?
Ix (Second Moment of Area) = 1530 153000|cm”
Beam Length 8lm
Continuous Load OkMN/m
Each Point Load 162.8 kN
Total Load on Beam 488.4| kN
Maximum Shear at Ra & Rb
Continuous load = 0 kMm
Point Load = 24420 KNm Mo. of Point load = 3

Total Shear=Ra=Rb= 24420 kNm

Maximum Bending Moment at Mid Point
Distance from Mid
Point to 15t Point Load

Bending Moment for Continuous Load = 0 kN (my}
Bending Moment for Point Load = 651.2 kN a= | 2
Total Bending Moment = | 651.2]kN

From Table 11, BS5950 = £=,Grade/Py

T=<16MM Py= 275 T=16-40MM Py= 265
g= 1.02
biT < De= 5.51 < 9.17 Flange is plastic
dft < B0s= 38.3 < 81.50 Flange is plastic
Shear Strength
dft < 70e= 23.6 < 71.31 Shear Buckling is not considered
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Shear capacity of Section (Pv)

Pv=0.6PytD 1390.43 kN
Check Fv < 0.6Pv

Fv= 244.20 kN

0.6Pv= 834.26 kN

Shear Utilisation =

29.27%

Low Shear Load

Effective Length From Table 13, B55950 - Both Flanges free to rotate on plan

Interpolate if needed See Next Tab
"Table 20, BS 5950

Section Suitable

LE=1.0LLT 8m

Msw= 20.05 KNm

Mx = 671.25 kNm

Mb = pb 5x For Plastic Section

pb obtained from Table 20, BS 5950:- It is Given by:-

VBw [LE/ry) = 113.15

DT = 26.28

From Table 20, BS5950 (1)

Pb= 148.17|N/mm”

Mb = pb Sx = 822.33 KNm
Check Mx < Mb

Mx = 671.25

Mb = 822.33

Bending Utilisation = 81.63%

Deflection Check

E= 205

Amax = 0.01038 m

Amax = 10.38 mm

Deflection Check = SPAN/360 < Amax

SPAN/360 = 22.22 mm

Amax = 10.38 mm

Deflection Utilisation = 46.71%

SELECTION SUITABLE

55|Page



Appendix K - Member D - UB610x305x179 - Check

610x305x[179

Member Size
= 620.2[{mm
= 23.6[/mm
= 14.1{mm
b/T= 5.51
dit= 38.3
ry (Radius of Gyration) = 7.07
Sx (Plastic Modulus) = 5550{cm?
Ix (Second Moment of Area) = 1530 153000|cm’
Beam Length 8lm
Continuous Load OlkM/m
Each Point Load 177.6(kM
Total Load on Beam 232.8(kM
Maximum Shear at Ra & Rb
Continuous load = 0 KNm
Point Load = 266.40 kNm Mo. of Point load = 3
Total Shear=Ra=Rb = 266.40 kNm
Maximum Bending Moment at Mid Point
Distance from Mid
Point to 1st Point Load
Bending Moment for Continuous Load = 0 kN (m}
Bending Moment for Point Load = 710.4 kN a= | 2
Total Bending Moment = | 710.4kN

From Table 11, BS5950 = e=/Grade/Py

b/T < Ge=
dft< 80e=

dft< 70e=

T=<16MM Py= 275

1.02

5.51 < 9.17

38.3 < 81.50
Shear Strength

23.6 < 71.31

T=16-40MM Py= 265

Flange is plastic

Flange is plastic

Shear Buckling is not considered
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Shear capacity of Section (Pv)

Pv=0.6PytD 1390.43 kN
Check Fv < 0.6Pv

Fv= 266.40 kN

0.6Pv= 834.26 kN

Low Shear Load

Shear Utilisation =

31.93%

Effective Length From Table 13, BS5950 - Both Flanges free to rotate on plan

LE=1.0LLT

Msw=

Mx =

Mb = pb Sx

am

20.05 kNm

730.45 kNm

For Plastic Section

pb obtained from Table 20, BS 5950:- Itis Given by:-

VBw [LE/Ty) = 113.15

i = 26.28

From Table 20, B55950 (1)

Pb= 148.17 |N/mm*

Mb = pb Sx = 822.33 kNm
Check Mx < Mb

Mx = 730.45

Mb = 822.33

Bending Utilisation = 88.83%

Deflection Check

E= 205

Amax = 0.01132 m

Amax = 11.32 mm

Deflection Check = SPAN/360 < Amax

SPAN/3G0 = 22.22 mm

Amax = 11.32 mm

Deflection Utilisation = 50.96%

Interpolate if needed See Next Tab
"Table 20, BS 5950"

Section Suitable

SELECTION SUITABLE
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Appendix L - Member E - UB178x102x19

Member Size 178x102x|19
D= 177.8|mm
T= 7.9|mm
t= 4.8/mm
biT= 514
dit= 30.6
ry (Radius of Gyration) = 7.48
Sx (Plastic Modulus) = 171|cm’
Ix (Second Moment of Area) = 13.6/m* :l:3!:"n![fl|t:m4 |
Beam Length = 6|m
Continuous Load 14.8|kN/m
Each Point Load OfkN
Total Load on Beam = 88.8|kN
Unfactored Imposed Load A|kN/m
Maximum Shear at Ra & Rb
Continuous load = 88.8 kNm
Paint Load = 0.00 kNm No. of Point lEIEIE|=| l}l

TotalShear=Ra=Rb=

Bending Moment for Continuous Load =

Bending Moment for Point Load =

Total Bending Moment (M) =

b/T < 9e=
d/t < 80e=

dit<70e=

Maximum Bending Moment at Mid Point

Point Load Distance
66.6 kN from Mid Point to
0 kN 1st Point Load
a= 0
66.6|kN

From Table 11, BS5950 = £=/ Grade/Py
T=<16MM Py= 275

T=16-40MM Py= 265

1.00

5.14 < 9.00

30.6 < 80.00
Shear Strength

30.6 < 70.00

Flange is plastic
Flange is plastic

Shear Buckling is not
considered
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Shear capacity of Section (Pv)

Pv=0.6PytD 140.82 kN
Check Fv < 0.6Pv
oni- 249 S
Shear Capacity Utilisation = 52.55%
Moment Capacity of Section (Mc)
Mc= pySx 47.03
Additional Moment to Self Weight (Msw)

Msw = 1.4wl/8 1.20 kNm

Total Moment (Mt)
Mt =M+Msw 67.80

Check MT =Mc

Mc 47.03 kN
Moment Capacity Utilisation = 144.17%

Deflection Check

= 205
Amax = 0.02421 m
Amayx = 24.21 mm

Deflection Check = SPAN/360 > Amax

SPAN/3E0 = 16.67 mm
Amax = 24.2 mm

Deflection Utilisation = 145.27%
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Appendix M - Member E - UB203x102x23

Member Size 203x102x| 23
D= 203.2|mm

T= 9.3|mm

t= 5.4 mm

biT= 4.37

dit= 314

ry (Radius of Gyration) = 8.46

Sx (Plastic Modulus) = 234|cm®

Ix (Second Moment of Area) = 21|m* 21[]('.l|c:m‘t |
Beam Length = 6m

Continuous Load 14.8|kN/m

Each Point Load 0lkN

Total Load on Beam = 88.8|kN
Unfactored Imposed Load AlkN/m

Maximum Shear at Ra & Rb

Continuous load = 88.8 kNm
Point Load = 0.00 kNm No. of Point lclal:l=| l]l
TotalShear=Ra=Rb= A4 40 kNm

Maximum Bending Moment at Mid Point

~ Point Load Distance
Bending Moment for Continuous Load = 66.6 kN trom Mid Point to
Bending Moment for Point Load = 0 kN 1st Point Load

a= 0
Total Bending Moment (M) = | 66.6]kN
From Table 11, BS5950 = £=y/Grade/Py
T=<16MM Py= 275 T=16-40MM Py= 265
£= 1.00
b/T < 9e= 4.37 < 9.00 Flange is plastic
d/t < 80e= 314 < 80.00 Flange is plastic
Shear Strength

Shear Buckling is not

dit < 70e= 314 < 70,00
= considered
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Shear capacity of Section (Pv)

Pv=06PytD 181.05 kN
Check Fv < 0.6Pv
oer- 10863 10 Lo Shesrd
Shear Capacity Utilisation = 40.87%
Moment Capacity of Section (Mc)
Mc= pySx 64.35
Additional Moment to Self Weight (Msw)
Msw = 1.4wl*/8 1.45 kNm
Total Moment (Mt)
Mt = M+Msw 68.05
Check MT < Mc
Mc 64.35 kN
Moment Capacity Utilisation = 105.75%
Deflection Check
= 205
Amax = 0.01568 m
Amax = 15.68 mm
Deflection Check = SPAN/260 > Amax
i ——
Deflection Utilisation = 94.08%
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Appendix N - Member E - UB254x102x22 - Check

Member Size 254x102x|22
D= 254|mm

T= 6.8[mm

t= 5.7

b/T= 5.93

dit= 39.5

ry (Radius of Gyration) = 10.1

Sx (Plastic Modulus) = 259|cm®

Ix (Second Moment of Area) = 28.4|m* 284J(Il|u::m4 |
Beam Length = 6|m

Continuous Load 14.8{kN/m

Each Point Load 0lkN

Total Load on Beam = 88.8(kN
Unfactored Imposed Load A|kN/m

Maximum Shear at Ra & Rb

Continuous load = 88.8 kNm
Point Load = 0.00 kNm No. of Point lclatl=| I]I

Total Shear=Ra=Rb = mm\lm

Maximum Bending Moment at Mid Point

~ Point Load Distance
Bending Moment for Continuous Load = B6.6 kN trom Mid Point to
Bending Moment for Point Load = 0 kN 1st Point Load

a= 0
Total Bending Moment (M) = | 66.6[kN
From Table 11, BS5950 = =/ Grad efPy
T=<16MM Py = 275 T=16-40MM Py= 265
e= 1.00
b/T < 9e= 593 < 5.00 Flange is plastic
dft < B0z= 39.5 < 80.00 Flange is plastic
Shear Strength

Shear Buckling is not

dft < 70e= 39.5 < 70.00 considered
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Shear capacity of Section (Pv)

Pv=0.6PytD 238.89 kN
Check Fv < 0.6Pv
oePr- w3 0 LoveShesrLosg
Shear Capacity Utilisation = 30.98%
Moment Capacity of Section (Mc)
Mc= pySx 71.23
Additional Moment to Self Weight (Msw)
Msw = 1.4wl/8 1.39 kNm
Total Moment (Mt)
Mt = M+Msw 67.99
Check MT <Mc
Mt 67.99 kN Section Suitable for
Mc 71.23 kN Moment Capacity
Moment Capacity Utilisation = 95.45%
Deflection Check
= 205
Amax = 0.01139 m
Amax = 11.59 mm
Deflection Check = SPAN/360 > Amax
SPANGO 107 mn S——
Deflection Utilisation = 69.56%
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Appendix O - Column A - UC254x254x107

Member Size 254x254x% (107
D= 266.7[mm
d= 258.8)/mm
T= 20.5)mm

= 12,8 mm
b/T= 5.38|mm
dit= 15.6/mm
= 11.30|cm
ry= 6.59|cm
2y (Elastic modulus) = 458[cm’
Sx (Plastic modulus) = 1480 |cm?
Ag [Area of Section) = 136|cm®
E= 205|kN/mm*
Coulmn Length Above 3.5|m
Coulmn Length Below Alm

Number of Levels
Above = 4

Total Reaction on (x-x) 162.8|kN Reaction 1 (x-x) = 74
Total Reaction on (y-y) 488.4 kN Reaction 2 [y-y-) = 2442

Total Axiel Load from above Reaction 3 (x-x) = 88.8

levels (Fh1/h2) 2604.8|kN Reaction 4 (y-y-) = 2442

Fc=

/T < 9e=
dft < 80s/1+r1=

ri=Fc/dtPyw

About x-x axis:
About y-y axis:

3256

Calculate (Fc)=FH1/H2 +r1+r2+r3+r4

kN

From Table 11, BS 5950 = £=4/275/Py

1.02

5.38
15.6

Lex=0.83L

Ley=1L

T=<16MM Py= 275

< 9.17
< 40.73
371 Ifrl>1thenuse=

Effective Length

From Table 22, BS 5950

3400
= 4000

T=16-40MM Py =

2865
10e= 10.19
Flange is plastic
Flange is plastic
1
mm
mm
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Compressive Strength (Pc)
From Table 23, BS 5950

A=Lewrx = 30.09 Pocx= 248.91 M/mm*
h=Ley/ry = 60.70 Pcy = 194.95 M/mm*
Critical Compressive Strength (pc) = 248.91 N/mm*
Pc=Agpc = £385.20
Check Compressive Resistance = Fc = Pc
Fc < Pc 3956 . 2385.20 Compressive Resistance is
adequate
Compressive Resistance Utilisation = 96.18%
Nominal Moment due to Eccentricity
M2x = (R2-R4) (t/2+100) = 0.00 kNm
M2y = (R1-R3) (t/2+100) = 1.60 kNm
Moment Distribution
Mx(2-1) = h2/(h1+h2)x M2x = 0.00 kNm
My(2-1) = h2/(h1*h2)x M2y = 0.74 kNm
Buckling Resistance
ALT=0.5L/ry = 30.35 Referto Table 16, BS 5850
Buckling resistance moment capacity of column {Mbs=Pb5x)
Mbs =Pb Sx= 392.2
Check Buckling [Combined Axial Force & Moment)
ﬁ ! hﬂfs +PyMZﬁ = 0.97 =1 Ok
Buckling Utilisation = 96.80%

65| Page



Appendix P - Column A - UC305x305x97

Member Size 305x305x|97
D= 307.9(mm
d= 305.3{mm
T= 15.4|mm
t= 9.9(mm
biT= 8.6)mm
dit= 24.9)mm
= 13.40{cm
ry = 7.69|cm
Zy [Elastic modulus) = 479|cm®
Sx (Plastic modulus) = 1590 |cm”
Ag [Area of Section) = 123|cm®
E= 205 |kN/mm*
Coulmn Length Above 3.5|m
Coulmn Length Below 4lm
Total Reaction on (¥-x) 162.8|kN
Total Reaction on (y-y) 488.4|kN
Total Axiel Load from above
levels (Fh1/h2) 2604.8[kN

b/T < Qe=
dft < 8B0ef1+rl=

rl="Fc/dtPyw

About x-x axis:
About y-y axis:

3256

Calculate (Fc) = FHL/H2Z +r1+r2+r3+r4

kN

From Table 11, BS 5950 = £=/275/Py

1.00

8.6
24.9

Lex =0.85L

Ley=1L

T=<16MM Py= 273

T=16-40MM Py =

< 9.00
< 40.00
3.02 Ifrl>1thenuse=

Effective Length

From Table 22, BS 5950

3400
= 4000

Number of Levels

Above = 4
Reaction 1 (x-x) = 74
Reaction 2 (y-y-) = 2442
Reaction 3 (x-x) = 88.8
Reaction 4 (y-y-) = 2442

265
10z = 10.00
Flange is plastic
Flange is plastic
1
mm
mm
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Compressive Strength (Pc)
From Table 23, BS 5950

A=Lex/rx = 25.37 Pcx = 253.63 N/mm®
A=Ley/ry = 52.02 Pcy= 207.98 N/mm?®
Critical Compressive Strength (pc) = 253.63 N/mm*

Pc=Agpc = 3119.61

Check Compressive Resistance = Fc = Pc

Compressive Resistance Utilisation = 104.37%
Nominal Moment due to Eccentricity
M2x = (R2-R4) [/2+100) = 0.00 kNm
M2y = [R1-R3) (/2+100) = 1.66 kNm
Moment Distribution
Mux(2-1) = h2/(h1+h2)x M2x = 0.00 kNm
My(2-1) = h2/(h1+h2)x M2y = 0.78 kNm

Buckling Resistance

ALT=0.5L/ry = 26.01 Refer to Table 16, BS 5950
Pb= 265.00

Buckling resistance moment capacity of column [Mbs=Pb5x)

Mbs = Pb Sx= 421.35

Check Buckling (Combined Axial Force & Moment)

+ +
Fo + Mx + My = 1.05 =1
Pc  Mbs PyZy
Buckling Utilisation = 104.96%
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Appendix Q - Column A - UC305x305x118 - Check

Member Size 305x305x|118
D= 314.5{mm
d= 307.4{mm
T= 18.7|mm

= 12{mm
biT = 7.09{mm
dit= 20.6/mm
= 13.60|cm
ny= Z.77|cm
2y (Elastic modulus) = 589|cm’
Sx (Plastic modulus) = 1960|cm®
Ag [Area of Section) = 150|cm®

E= 205 |kN/mm”*
Coulmn Length Above 3.5|m
Coulmn Length Below 4lm
Total Reaction on (x-x) 162.8|kN
Total Reaction on (y-y) 488.4[kN

Total Axiel Load from above

levels (Fh1/h2) 2604.8|kN

b/T < 9e=
dit < 80e/1+r1=

ri=Fc/dtPyw

About x-x axis:
About y-y axis:

3256

T=<16MM Py= 275

Calculate (Fc) = FHL/H2 +r1+r2+r3+r4

kN

From Table 11, BS 5950 = £=,/275/Py

1.02

7.09
20.6

Lex =0.85L

Ley=1L

< 8.17
< 40.75
3.33 Ifrl=1thenuse=

Effective Length

From Table 22, BS 5950

3400
= 4000

Number of Levels

Above = 4
Reaction 1 (x-x) = 74
Reaction 2 (y-y-) = 244.2
Reaction 3 (x-x) = 88.8
Reaction 4 (y-y-) = 244.2

T=16-40MM Py =

265
10 = 10.19
Flange is plastic
Flange is plastic
1
mm
mm
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Compressive Strength (Pc)
From Table 23, BS 5950

A=Lex/x = 25.00 Pcx= 254.00 N/mm*
A=Ley/ry = 51.48 Pcy= 208.78 N/mm*
Critical Compressive Strength (pc) = 254.00 N/mm?

Pc=Agpc = 3810.00

Check Compressive Resistance = Fc = Pc

mpressive Resistance i
Fc=Pc 3256 < 3810.00 Compess e s

adequate
Compressive Resistance Utilisation = 85.46%
Nominal Moment due to Eccentricity
M2x = (R2-R4) (t/2+100) = 0.00 kNm
M2y = (R1-R3) (t/2+100) = 1.63 kNm
Moment Distribution
Mx(2-1) = h2/(h1+h2)x M2x = 0.00 kNm
My(2-1) = h2/(h1+h2)x M2y = 0.76 kNm
Buckling Resistance
ALT=0.5Lry = 25.74 Refer to Table 16, BS 5950
P -
Buckling resistance moment capacity of column (Mbs=PbSx)
Mbs = Pb Sx = 519.4
Check Buckling [Combined Axial Force & Moment)
J;E T hﬁi }iﬁ = 0.86 <1 -
Buckling Utilisation = 85.95%
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