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a
Example 2.3 fool s
Design unequal angle (2:1 for bolted case) connected from
the short leg loaded with an axial factored tensile force 580 KN
using steel grade S355 (y ,,, =1.25) connected using:

(a) Welded (b) Two bolts (do=15mm)

100 mm
50 mm

O 15 mm
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Solution: %

(a) Welded doola
A%y et

Ny <N = — -
Ed pLRA = -

Ymo = 1.0 , f, = 355N /mm?
Calculating section area

580 = 22500 A = 1,63 x 1073 m? = 1633 cm? |

Use angle 100 x 75 x 10 = A, = 16.6 cm?

(b) Two bolts (d, = 15mm)
Calculating section area

Af
Ngd < pr,Rd = ﬁ — VYMm0 = 1.0 .,fy = 355 N/’mmz

580 = ‘”‘“3?:“"3 SA=163x10"3m? = 16.33 cm?

Use angle 100 x 75 x 10 = A, = 16.6 cm? connected from short leg |

https://manara.edu.sy/
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Calculating section area %
deal A

A, = A, for 75 x 75 x 10 = Not available X §)liall
Use A, = A; = 19.2 cm?for angle 100 x 100 x 10 1l
We will actually use angle 200 x 100 x 10 = 4, = 29.2 cm?

Ane =192 x10% — 1% (10 x 15) = 17.70 x 102 mm?

Checking ultimate design strength

182 Anetfu
¥M2

NI{.,Rd — — Yyme = 1.25 , fu = 470 N/mmz

pp = 100 mm —- 2.5d- = 37,5 mm & 5d- = 75mm — [, = 0.7

0.7x17.7x10%2x470x103

Ny ra = — = 465.86 KN < 580 KN Not Ok.
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Example 2.4 S o

Design the plate shown below with an axial factored tensile force
660 kN using steel (fy=250MPa, fu=420 Mpa), (y ,, =1.25)
connected using

a) Welded

b) Bolts shown below

|
7 5 4 : i ;
-;;_"_ ( )@ /ﬂb i
660 kN 4‘;—— LGP i 660 kN
d o |
44— 225 A & 1o o | —>
45 N ! I
4§'—J'_ (/0213: &\\ : E
2571 \m\ P i
| 60 | 60 |
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7 5 ! !
.....3_’._ $ é : P,:l‘
45 7 1 l deola
N p— 1 (3).; l ! N &)Ll
45 4 -~ | A
44— 225 4_7; (ﬁ\ i(:) 5(1) i e
i— (lo—lﬁl : :
45 | TS |
335 . $ 1
| 60 | 60 |
« Taking fracture sectionl-3 into Account, We get
Fracture section 1 5 4 W =225xt-2xrx15=195¢-
Fracture section2 — A(ZI) =225Xt—4XtX15+2XtX - =205z.
ne 4x45 |
Fracture section 3 — A" =225X1—=5X1X15+4X1X = 230¢.
ner / /
4x45
The net area of the plate 1s given by the mmimum value, 4  =195¢.
« Taking fracture section4 into Account, We get
Fracture section 4 AW =225xt—3xtx15=180t

The net area of plate is given by the minimum value, Apet = 180 ¢
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Solution: PA
(a) Welded 8)Lial

A
Ny, <N =
Ed pLRd = T

Npi ra=(225x 1)x250/(1x1000)=56.25 t
Find thickness of the plate

-

660=56.251 t=11.7 mm ...take t= 12 mm
(b) With holes
N rg=(0.9x180x t)x420/(1.25x1000)=54.43 t

Therefore
Nirg = MIiN {N, rg N rg }=54.25 1

Find thickness of the plate
660=54.251 t=12.16 mm ...take t= 13 mm
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