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VA =GKN/M2 ↓ ↓
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VA =9kN/m2 25M
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7m B zm

PA =8K1/m2

CaS VA =6kI/m2 i =6(115) +8(1135) =19,8kN/m2 SFD
128, 11

Y

VA =9KIV/MU in =9(1in) +8(1,35) = 24.3kW/m-

P, =[E(7x2) +(7x3,5)) x19.8 =381,15kN A - 190 NEd= 428,11kN

Pc =[= (7 x3,5)) x19.8 +[=(7 x2,5)) x24,3 =455,18kN

Ay =428,11 kN Dy =408,22kN

BMI I 856.22

>X

MEd=1U20,58kNM

W 1020.58
m

(b) &Selection

Gy =355N/mm2, assume M =1020.58HNm

Mp1, Rd =Wp1 fy
~mo

WpiMr=2874.873cm
Clistedsection designation all satisfies Wpl > 2874.87.3cm3s

:Chorse any of 3 an 686x254x125

an 610x229x125
&Section classification In 533 x218x122

I =(235/fy =0.8136

-> outstand flange (fltf=6.5) =92=7,32:class, flange
-> internal web (WItw =52.6 1722 =58,58:ClussI Web

:Class I cross section

③ CTB resistance check (SegmentBC +1 =3,5m)
CTB resistance Check (Segment (D +1 =2,5m)

4 =0 C1 =1,77

4:B2 =0.839 =bc1 =1175-1,054 +5,342 =1,0822.3 M(r =1,77(4948.2) =8758.314(VM

Mer= 2,EE =1,18(2591.3):2798,604kNm FG =/Wyfy/Mar
=0.4022

8,7465 1,08(2175,4) =2344,032

Art=/ Wyfy,Mar=0.7114 0.7743 1,08(1754.5) =1894.752
XLT =0.34

h/b =2.679>2 -> buckling curve b &4=0.34
42 =0.5153

42 =0.5(1+0,34(0.7114-0.2) + 0.71142) =0.84 0.8715 x4:0.9252

XLT =0.7772 0.7569
0.8974 Mb,Rd =1310,4464Nm > MEd

0.74U2

Mb,12c =xc+W=1180.87kNm < MEd =1020.58kNM i ITB resistance is adequate
988kNm <MEd :. TB resistance isn't adequate
840kNMCMEd: ITB resistance isn'tadequate

610x229x125 1h =612.2mm>

13 B(H2-h2)(C) 200x10mm 5355 plates
vassssss S h =677,9mm

4
=1244,4cm3

-

H =697,9mm
w =b n

H
B =z0Umm Madd=

kas699114 V
additional momentcapacity

&686x254x125W =B-1 =B(H2h2) =1375.8cm3 533x210x122(k =5445)11092m3
4

Madd - X Wymi =488,409kNm 291,41kNM

& 618x229 x 125 W=1244.4cm3

Madd =441.762cm3

③ 533x210x122W= 1109cm3
Madd:393,695cm3



2.

inomm # ~
533x210x122

A B C 1

I 3m ~
3m 2m I

2610x229x125
N:750KI

FB =Fc =780kN/2 =390kN

Dy =438,75k Ay =341.25kN

(a) V
x

341,25kN

>X

- 48,75k/
-438.75kN

>X

W 123,75kN
&77.5kN

m

(b) Transverse force

Location Magnitude Load Type
A 341.25kN [C]

B 390kN (a)

C 390kN (a)
cSs

D 438.75kN (C) ->>E)

C) location D => load type (c)

UB533x210x122h =544.5cm,b =211.9mm,tw =12.7mm, tf:21.3mm

- nw =h-2tf =501.9mm

refer to UB610x229 x125

-> SS =tw +1,60 +25f =11.9 +116(12.7) +2(19,6) =71,42mm

c =(b-ss)/z =(229-71.422 =78.79mm

-> k= 2 +6(43) =3.795726

-> Fer =0.9KFET =0.933.79573(21080) (BTS
=2927,842

-> m =fyfb+
=16.6850

sywtw

assume XF<015 M2 =ar2 (*5)" =11, 1847 ~

-> I =
kFEtw
2fywhw

=350,1031mm > 5s +C =150.2mm

: It =150.21mm

-> ty-min [
jettf(+(E)

+
m2 =327.3711mm

[e+tf( m,+me =262.4949mm

=262.4949mm

-> I=/Iytw =0.5596>0.5 (assumption is correct)

XF =0.8935 <1

Leff =234.55mm

FRd=819.17kN > FEC

: adequate



3. (a)
·- Fi

F, =60(3.3)/2 =99kN

F2 =50(2.9)/2 =72.5kN
y

↑>z ·Ez Total F =F,+Fc +2200 =2371,5kN #

Mz,Ed =F, (100 +260/2) =22,77kNM #

My, Ed =F2(100 + 260/2) =16.675kNm #

(b) -> A =132(102)mm", i =95,8mm, Wp1 =1160 (1r33mm3 (C) pin-pin

pin-fix
effective length 1.02 =5,9m

effective length factor 0.85
&Cross Sectional Resistance check

8,852 =0.85(5.9):5.015m N2,12d=3630kN > NEG=2371,5kN

&Cross Sectional Resistance check
. adequate

NC,RC):Ayr =3630kN > NEd:2371,5kN
& Buckling Resistance abouty,z axis

.adequate
I =(235/275 =0.9244

X1 =93.92:86.8
& Buckling Resistance abouty,z axis

x =Y"*, =07095> 0.2
I =(235/275 =0.9244

X1 =93.92:86.8 buckling curve a -> X:0,21

(rx, =8.6031 > 0.2
4 =0,5 [1 +(2)(x - 1.2) +x2) =0.8052x =i

buckling curve a -> X:0,21 X =0,843221 /Xy =x= =x since it's SHS)

4 =0,5 [1 +(2)(x - 1.2) +x2) =0.7242 Nb,Rd =xAS =3060,83 /N >NEd=237115kN

X =0,888821 /Xy =x= =x since it's SHS) :adequate
Nb,Rd =xASy=3226.45/N >NEC=237115kN ③Bending resitance check

:adequate
For Square Hollowed Section, My, Rd =Mc, z,Rd

③Bending resitance check
Mc,z,Rd =W' =319kNM> Mz,Ed > My,Ed

For Square Hollowed Section, My, Rd =Mc, z,Rd

Mc,z,Rd =W' =319kNM> Mz,Ed > My,Ed
iadequate

&combined Check

iadequate NEd my,Ed MZ,Ed

&combined Check Nb,min,Rd
+ 115 Mb,Rd + 1.5 Mc,z,R2d

NEd my,Ed MZ,Ed
=2371,5 16.675

Nb,min,Rd
+ 115 Mb,Rd + 1.5 Mc,z,R2d

306053
+25+1.5319

=0.9246
16.675=237115

+2 +1.5319
↓satisfied

3226.45

=0.88 <1

↓satisfied



4. FEd:1280kN,

base plate t =50mm, 5265

M24 class 8.8

(a) fid =fid =(xxcf() Wc

=0.85(25) 1.5

=14.167 N/mm2

Areg =WEd/fjd =NEd/f,d=1280915)3
14. 167

=90.35 (10)3mm2

(b) t =14.2mm
C

Aeff =(100 +2c)(300 +22) - Ic
(300 -22 - 28.4) (100 - 20 -28.4)

=30000 +8002 +22
- [19446.56 - 686.42 +27 c

=1486,42 +10553.44 c

Area:Aeff 100
C 3

C =53,68mm

t =c[3fjdymrj0,5 x
T

= 53.88

-

3(14.167)(1)
- 0.5 ! ↑A

265
-

F

=21.5mm

buseplate thickness 50mm> 21.5mm

i adequate

(C) -> moment aboutA

1280(200) +80(10)3 =F(250 - 14.2/2)
F =1383.285kN

T =1280 - 1383.285

=- 103.285kN

=103.25KN, Opposite direction
as assumed)

-> New effective area

Aeff =(300 +2c7 (14.2 + 22)
14.2+)C

=4c+628.42 +4260

Areg =NEd/fed =1383.2851104),,4.167
=97.64c10)3mm2

3UU+ZC

Aeff:Area
2 =93.25mm

c =
- 250.35mm (notpossible)

ii2 =93.25

-> h +2c < L base,plate =600mm

b +2c < (base,plate =600mm

-> + :93.25

-

3(14.167) (1)
- 0.5

265
-

=37.34min <50MM
: adequate


