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(P)=2.5d, (P)  (P,5d,)
(P-2.5d0)/(2.5d0)=(8,-0.4)/(0.3)

(X-X1) ~ (Y-Y1)
o2-X1) (=) B2 = 0.4+(P-2.5d0) (0.7- 0.4)/(2.5d0)
(Y2-Y1) P,=70mm d,=17mm
Y=Y1+(X-X1)
(a=ad) B2 = 0.4+(70-2.5x17) (0.7- 0.4)/(2.5x17)

Y=Y 1+(X-X1) (Y2-Y1)/(X2-X1) (8,=0.594)
,=0.
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(X2 - X1) (Y2-Y1) B3 = 0.5+(P-2.5d0) (0.7- 0.5)/(2.5d0)
(Y2-Y1) P,=30mm d,=22mm
Y=Y1+(X-X1)
(2-X1) B3 = 0.5+(P-2.5d0) (0.7- 0.5)/(2.5d0)

Y=Y 1+(X-X1) (Y2-Y1)/(X2-X1) {$5;=0.409}
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1.4 Nominal values of yield strength f, and ultimate tensile

strength f,, for hot rolled structural steel

Table 3.1: Nominal values of yield strength f, and ultimate tensile strength f, for

hot rolled structural steel

Nominal thickness of the element t [mm]

Standard
and { < 40 mm 40 mm < < Bl mm
steel grade - - - -
fy [N/mm”) fa [Nfmm’] fy [Nfmm’) fu [N/mm?)

EN 10025-2

8235 235 360 215 360
5275 275 430 255 410
5355 355 510 335 470
S 450 440 550 41 550
EN 10025-3

S 275 N/NL 275 390 55 370
8 3155 N/NL 355 490 335 470
S 420 N/NL 420 520 390 520
S 460 N/NL 460 540 430 540
EN 10025-4

8275 M/ML 275 370 255 360
S 355 M/ML 3155 470 335 450
5420 M/ML 420 520 390 300
S 460 M/ML 460 540 430 530
EN 10025-5

S2I5W 235 60 215 340
Si155W 355 510 335 490
EN 10025-6

S 460 Q/OL/OLI 460 570 440 240
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Example 2.1:

1- Calculate the net area Aneft of the bolted section of the plate
represented in Figure. Assume a plate with thickness t=70 mm and the
remaining dimensions (in mm), as indicated in Figure

2- Determine the design tensile strength of the plat (f,=250MPa, f,=420 Mpa)
3- Detemine the Efficiency of the plate with holes

4— 25| 4 & 10
|
SI

l

https://manara.edu.sy/
Steel Structures1 Prof. Dr. Nael M. Hasan


https://manara.edu.sy/

T t
22.5 - P

+— @ D Z4

45 7 , coola

- li(3).; I ' &ylial

N | 45 @y =71 ! ! N e bt

44— 25 4_—"— «~ 1@ 1M : ’

i— (lo—lﬁl : :
45 e |
25T P
]

|i60q|.60q1

L]

« Taking fracture section1-3 into Account, We get

Fracture section 1 5 4 W =225xt-2xrx15=195¢-

4

Fracture section2 — A(') =225Xt—4XtX154+2X1tX =205t
e 4x45

o

. 3 - -
Fracture section 3 — A}w: = 225 % t—=SXTXK]1D+4 X EX = 2301,

4x45
The net area of the plate 1s given by the minimum value, 4 =195¢.

ner

« 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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2- Determine the design tensile strength of the plat oot
8ol

N¢rg=min {N, g, N, p4 }
Npird = Al /Ym0
N, ri=(225x10)x250/(1x1000)=562.5 kN

i""rar.r,ji'd = 0.9A4¢: fu/Yr2,

N, ri=(0.9x180x10)x420/(1.1x1000)=618.55 kN

Therefore

N, rg= min {N, q N, ry }=562.5 kN

3- Determine the Efficiency of the plate with holes

=N, ry/ Ny rq =562.5/562.5=1
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Example 2.2 fecl s
Verity the strength of a single equal leg angle L 120 x 10 mm in~
tension connected on one side via one line of two M16 (d=16mm)
bolts in standard holes (d_=17mm) as shown in Figure, (dimensions
in millimeters). Bolts connect only one side of the angle to a gusset
plate. The angle 1s subjected to a design axial load N, , 0f 350 KN
Conceder: fy = 235 N /mm? fu = 360 N/mm? A = 23.2cm?.

60 70
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Solution:
fy = 235 N/mm?* ,f, = 360 N/mm* ,A =23.2cm*.
Af, 232x10%x235

Ny pq = X 107° = 545.2 KN
PLR ¥Ynmo 1.0
Nu,Rd _ 5214-;-:917 u
Ym2

p; =70 mm —-- 2.5d- = 42.5 mm & 5d. = 85mm —--
42.5 < 70 < 85 — linear interpolation between 0.4&0.7

—-- [, = 0.594
Ao = 23.2%X10% — (17 x 10) = 2150 mm?
PoAnet fu  0.594 X 2150 X 360

N — = x 1073 = 367.80 KN.
w.Rd Vs 1.25

N¢ra = 367.80 KN (the lesser of Ny pq and Ny gq) > 350 KN.

So. the member is satisfactory Nt gd < Nigd 350/367.8 =0.95

Y

0)liall
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