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Figure 4.26 Compound beam

The loading, shear force and bending moment diagrams are shown in
Figure 4.26(a).
Assume that the flanges of the universal beam are thicker than 16 mm:

py = 265N/mm? (from Table 9, BS 5950)

Plastic modulus required, S, = 2147.8 x 10%/265 = 8104.9 cm®.
Try 610 x 229 UB 140, where S, = 4146cm°.

The beam section is shown in Figure 4.26(b).
The additional plastic modulus required:

= 8104.9 — 4146 = 3958.9cm’
=2 x 300 x T;(617 + Ty) /(2 x 10%),

where the flange plate thickness 7t is to be determined for a width of 300 mm.
This reduces to:

T? + 617T; — 13196 = 0.

he


http:b2=34.95

K3

- Unlversal heawn ( "".T‘a(:b /g: ) N
b /_—E = (S )220 =520 <T xh62 =
9.8

| web  t d/t = & v? 2 //3 n '_w 2¢ goxin :
| o - &

g Cow FWML beawa ¢ wetdedd s “"""’*"‘}

\0 f‘r ‘*v IS"Q/Z‘Z_»J - C ?-‘( < ,ch Z ~ 

lange
M‘j : IR SR

““\bz/'-r‘.o«—» 37’ ‘?5/?.,> l%an:l

b3 /“"r“ F - 23e. / 25 = & ~L,A_<_a, X /,..*.,@_zﬂ,;,:.

y ”Tg\x\, 5‘%@%{@@ Lme,e,,:tug U«e,, |

et
- P askhe cectiow .

w{tHa uhw A

ﬁw ur:3 ulZW e’
fiw m

‘T\Ae, Mewm et @f‘,. W\M,X-fx.ek
&@mg\:}@w&.@{ t«;}mM s

Ty }Z%q -+ zx(3°’<2 S )”,; ’2.)((3@)(’2_.‘,,‘)(,“
V E? ) 22/ )

s = swL: oo
33BN EL




aleuecjriwﬂ Q\»\L lﬂ’ \f\\e_, w\%cxc)r%v‘t&x

mpesed \oad s

5,:__ 5 Xé'a?ea X’( ?‘X{'/ooa?V

33 -
Y X2e$ xled x2Le4Y83 xiof

it oL o dtemm e

AN o .

el -
- Se - '3ée'

§

1 § < et e Shebechom Skl

B




L9

| Design o Gankey gidder C Ceane beaw)

_ e cfab B

"""""""" D R [ )
P o N

M. e ke @v??(pc\am‘ N
{ £

/] e - L - —— o v = B ety s e ot = et o




L

L

- \/e(lmm .; QMA s B

Crc—ma \oe.qm as. ‘V Sw\ojtc\~eé_ {:o o

v$ij\ 0@ &AMg cxane S

acr zeakal lowds

e Fer elechic _OVQY\K\/QKJ\_Q(C&AQS
| 1o 7. ( ctab hoad & load \&Eu&)
- Fa( \Aand o{ae(advuz& cfanes

5/ Qcm\o loed 4+ \oetd \\%\\uﬂ

No%a

"\'\«va %‘@\\aw\\/\i’ Q,\\o;b;éw_c.g ﬁ\z\q\\ \OQ ol.e_tw'\ta( {rs
| cover oW\ Koveces sed wp j,_v,,\\oxq.&xgv\ P

3\/\0L\§ y \wx\’bq,c,’c eck. o
_Fey  loads - cade‘ﬁ \/-e-z‘(JHLCLMKj S"N—l{"&(‘ \J,\an

\Mi shall b \f\C)(‘r:,;:\g;:_f,,lY \gj

e e M\A@‘(}M&#c_ek cXamnes .| 0’7_



51

| P _T\/\Q SWAaX s . S\ o UYS L)\j\/\e_,v\ one

uu/\«\ex./\ \@a\s\ is. Ae_slf\j DUy A S“"Q?WJY

eaduns w/mbe/\/ Jv-\«»; u._&.\.e,e.& \,aeu}\ V\Q.Q-Y”Sk‘ Mae

A AA.,_;()\gxche,cl c.ctu.aakA }lq%cq cu&aow&

sivhar S\ wewx ,‘mmevx{e

centve o8 e 06\ vhevw




59"

Coeane \omm e\@s\ﬁ\/\ S

'1) ‘BWC—\*\Wﬁ Wesxslraﬂce \N\saw\e,\/\ly Q@v’ X=X SIS

\o(chQ e 9—9(\&\ @Q(QO\ aXA S \o jc‘f’\a; o&\/\d\

_ Q\’\(c«( Mﬁ,\/\ L\\I\c)\ “\T'Qx/\( \)cs.»\kc—\ows OQ ‘\—(\v\( ,,,,,,
= C.,Q\/\\:‘(Q \Q\; © % N
Gxg\l’eg\bw/a \@ Z s L.\,New lever oxw  bebumeny

Aewnsion  cund QQ\N\‘Q\(Q%?S&O‘Q“._W

L Sﬁx = A EW/ 2_ _w“_, o i

| oo A \;ms@ow oea o %___'V, < (oss - seckio:

._ find B

B zA Mowwf\‘c c,o\ge\cdrj Qﬂ *v’\«\a 1 \3 Awu;

— oclewdeke A oz u A Bo
N owmA “'\'e\m\o,\e\ \7 v wt&ake.ei sﬁ&ﬁ\cv\g

M\o gx p\o , “V\M W\\)\s}s Mc@@g\ Q\,\Q

%\o\ C_Xre»\(e_A L/\/\QVV\QJ/\* L}\’ '\-Lmt:, \/Q‘(ls-\f.av\ \GG\J\J O"\j

‘V“,._‘,,_\V\Q\\&A\ij \\N\ch}e N lead KVOLC‘XGY’ e

""E\M:, \MV\uV\M \OU\cL W\QVV\QN\,JY L5 assuMga(

ivo e Aalken \A\j e cawal and W ‘;\)\9‘/\9(}{

ot e \)\\{\\uugaA e A




s 3

3) Biaxial b-e,v\Aivxﬁ.;,,-,,,,,_é,\/\ac,\< -

Me . My

. V*‘ My <
My PY 2y

"‘5\'\@ v e{,ir‘\ccx\ 3\/\w C,O\?Q,C.k'\:j s Q\Acq_ku)\ o

s _-Q—c.(» e \(\GDYW\q\ beauwy , o
—~\e \oyizZown SH&\ S\r\w \oqss\ _(5 ) 5%\\ o
q,v\cs\t < ‘-’\S\kﬂmzkj ok Q\/\Qckg@\ i

5) delleckion

| “T\/LQ c\eL\e,c,L«m \\Md\.qiﬂows oave QX\V(M L
‘W Aaelde € & R 950 | |



i wgg, L ) o
N pr\(j awn ,,Q\e&vr\;.,,Mo,ve,n'&\egc\,,,, Cxanve. . ~T\We c}\e,s’\‘j\/\
Aata " ave as Xellows o o B e
) kc,rqx.ﬂeco\gc\c\&}: oo kw
n S?csw\ _Nvehueen cvave calg z 2o wn I
lwey j\i\&:-,,,_.g.g:_W,WC_LCQQ&Q,,__:A.;,_jé \</\/ B
,_Wﬁ,(‘jl/\)t‘ o,?c CNady = 2ok~
M itvaueeaa e ok agp o= AV N TS WV O )
7%,,,__,“,,.%_?:\@\“;,%}(,?(“@& e ,w\/xig.,,\,ﬁ..M-Aﬁc,szx/\\rxqs,-:,.,...,zﬁ SN N
,,,,,,,,,,,,,,,,,,,,, | Spene ok _cxene beaws | = 58 o~
bk ssonar, . NNz \\ /jﬁ‘ - \,/;’w’j: A
| \)\sccafo\;ge,S, 23S sheel
S \) L)\__l\/\fe:’e"\ : \c: O,c\ S
T -
5 5 & A )
{ 7 B
o [22x\R*q +q0x\D e a4
qu_. = L5 8M . ferv
2 o

5




| verfica)l wheel load ok Az RA _ 587
2 z

- | o = 3F9-2 |V
1 e \)Q\(*-i&ﬁwkr\gej \Q&Q\ \\v'\C\U\é\‘\V\%\j iiM‘qu_‘\~ =

= 392 + 25 x F9.2 = 99 kW

v\(\°r‘\"2.-__,e\’\‘\'>‘*-£,, g\J\/\e,eA \O&o\ = __L. >(\o~,r\§ K/( chk\o,’\aa;ej*{; {oa.ab
. Aafhed )

¢

|  ,.: ) xeAx( 20 +(00) = 3w
‘L\

Note I _H’_. s wsed  becausc Heve ave K w\/xg,e‘.fs, B

Voad Rachers (taMle 2 ot B5 ST

|- dead load (se\t wegWh) s oxps g
—vexdceal and Mevizeantal cvane load s .
c,owsk J\,WQA SQQQ\’“—R‘Q&) J Kg s .G ,

~VexMeal aned \evizeakal \eads ac)viwﬁ ‘{*OJQJ‘VQNW

K%; lely

M%g\\l“d\\.&"«/\ wxame,\l‘\% O\N\,.@\ 5\/\@»\&~M‘

S aekN

e qu kﬁ B ; . . ) - e
f, ~ o \L\/\ o— se\& wh g kv
e N ) e A“M -

I c 1€
‘ ) 2+5 . x I}

~VQY’\k'\\CAn\ (oaAj - w\,‘ch‘\mm,u.;\ W\cwxfex\*- -


http:JI<:>-Z\.AQ

56

e
4

) \7\5’(‘19*\.}%\ o&s'!f) — MX\M\&A«/\ \ﬁ\pme)\/\*

[~ . e d

A wagA5 c:,aq,g,ma W\AX..—‘ U@("Hm )\A@&v’”,

- l -

> = L‘,‘.._f}___ 5"5"/2_,._?. r/g 2:25-M
< M

\eeu:\ OW\o\ cxane. \ocuLs Nt C,Q.\C»%L&L“Qg( sq:em%e,[j

s &M& \@q .

Mc, - \{X 2125~ ,§; X 2-125 % . 2— *2-'? - 5"’-,»«22 A A

55 2~

j Cxomc \@e&é,\v\c\ué\xv\,j \W\\?qc)v L

C\q Xe"Z:H”-f—‘R?KBS?X‘ = RE.S e~

. QB

ll

?é S X2 1’2. lé?_ £ oA

H

AT e . T

B S B R 54:\? w\‘ ?ﬁ"&/

L AT s | J\jﬂ;}e o



5%

—_— ) )

R = (3xeXFT+3x3335) 0 _ 5 o5 L
| S5

Me = 2:32x2-(25 = Y93 kv

‘_,,;,,:;T“\!\t_v\f\ﬁ_x,.,,ue\(—\-\\c:q_\ S\neay
due ke dead load  Rpz kv
'c}\uua &O vane '\omé\s iv’\a\wé\{«&p QW\\M\U&

Lo - a9+ A4 x3/5~~5‘“: /53 v

, j\’\t ‘\oa\J 'qungoyj ave ;{,\\\‘(Oe\\\LCe_ok ko

C”.O&\Qw\g,kec e Aeg‘\ijv\ . __w\;:wxe/«/\'&s oom:;\ _A;S\f\egwf ”

%c»( *ﬂ.«a \/a\\(\\a%}) | kekc& mM\D\\M{‘QQV\'S <

1) Verhcad eveme (oads wit ‘\M?QQ}Q onad )
no  \Wettzewnhal cranc \ oo ,M.ax~mg;vv\m,{~ MQ ,

Me = (I sz2Y+C (L X 12-6)220F .5 [<nvnn

Fp = C1s X)) +C L x1S3) 2 2509 |eas

N, . “
o 2) ' \.\_ TG
i ) “,- ST = s

1 ‘, 4 ' -
PR VAT ’ cf ~



LSk 2eff et

| Fev e &-@P seckon ) l

2y verkeal crane loads it twpack and
i \A@\f'\ ’Z_,G:\/\\A—‘ygsg . NaWQ \@a\ASWMC’\C’A—i@%__J;\Q?] Q,*-(L\e,‘r: ,,,,,,,,,

e WAG s \L_e__(‘:-ia.aﬁgm~mwxe &A‘Q‘ - . e
o Me s (Y %S ) A (Y x W2 ) 2 2.3Y.98 W g

WAL - \re ‘Cxiz}sx\,}ee_\.grmw\awx e \/x]{‘, = . - S

1 Buckhy ;;ouﬁm? resistance  wiowmenh for e x-x awis

[ i Len

B I e el

— — - — X

Ll

2y = 33) e S R e d

3

L o kep Hewe Madewess 2.8 v deba|



[~ Sed b

. /_.g: I spe Y\,.N:MS_TS\&‘?_ Al

IB/NES Léﬁwzméiifzzw,:”mgglg;_wwm‘H«,;H‘M*MM%_WWMMWWWW

Yy ez

_ ASSuwme . N\ T .o ,au&zl Y- .o ﬁ “

|7 j 2323l em”?

Mex =

m//w\,.l—qf:: U\\) Ao = [xix 28F x| 2 Z“?

I‘_"\fo “A X q\o\ﬂ = . ze\e v VJQkok QCA s eC}L\Q A %\aoj\(&w::f
p3 T 265, /\./7/ SRV C Tep. {‘tcwv]/( b denw 4§ 220l warm
e honal ) o L

e é e
Mb** Pb Sx# (’BZX 20%6 ‘Zbe X \O . = Q?S“S‘RNN

Moment ?_;\;% fw e - bep seclon
LY \j j AN S e

- ,D/ N

I

_ sechion ve sy 3¥M3_ \/\pmz,cv\M o

Pj‘ %D = 265 x33 | x\o = €3-F kN



co

C/Qmeck beam 1n .}Otmo\iv\)ﬁ

,l) \/c(lf—\‘cql Wowmen+ »}no \/\o(\(’z,o/ﬂ\o\[ V\/\QIMQV\{‘
Mx 2 2675 kv < 2355 Ao ol

)

Mx B L A
My PIZy 2355 837

= 093 < |.0 .ok

‘T’\\ e N C:\V\ e

be,\/\cUV"\»U .

- -

S Wear w&@tdﬂ

P. - 06 Dt Y
2 06 X YSF XA X LFS 2 6FBL fern
M ax - ﬁ&&ﬂ@veag gxﬂe..&f = 250-Y kW
. Ok

.2_> Ney Heall wrewient w i M iwx& a.c% -+ \Ao«i:zm\\?aQ

e awy s s a ks Q\@LC 1?0 V’J LA -



