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Compression members in buildings:
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It's virtually impossible to avoid
some eccentricity in compression
members.
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Compression members in supporting structures:
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Compression members in bridges:

m————  Compression member
s Tension Member

“'%%Ik.

e

AN

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


https://manara.edu.sy/

Ly

CI]LLD.”

uw\uﬂ\ L) J-\SY\ alinl) il palic juiad o
hﬁ@ﬁhh&bu\ljaﬂl,ubuaﬂM\ﬁm%ds\ .

Compression members in trusses:

/Peak

Span

Bottom Chord in tension Load-bearing wall=— |

Top Chord in compression

Web members: some in compression some in tensu:}n

'

— tension
- gompression

l = noneg
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Usually members in compression are made with rolled profiles or built up sections .
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Rectangular hollow

Circular hollow F
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YWelded
H-section

Welded box

section

A |
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Hot-rolled
H-gection

Welded cover plate
on hot-rolled
H-ssction

[ g —————

| T

| or H-sections as main componants

U-gections battered
wirth flat bars
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Flexural buckling Al sl o
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Torsional buckling (2 G ° 9l

Flexural-torsional buckling uﬂ‘h-" u-m Al e

Cruciform sections, T-sections, angles and, in | Cross-sections with one axis of
general, all cross-sectional shapes in which all | symmetry are prone to flexural-
the elements converge into a single point, are | torsional buckling in many cases
generally sensitive to torsional buckling | instead of the torsional one, owing to
phenomena. the fact that both cross-sectional

R centroid and shear center lie on the

Compression members having typical |- or
H-shaped cross-section with two axes of
symmetry are generally interested by
flexural buckling

N
axis of symmetry but are often not
i § coincident.
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a
Example 2.5 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 |
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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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Try another angle
deola
oti-all
\Y;

Try angle 200 x 100 x 15 = 4, = 43 cm?

Use A, = A, = 28 cm*for angle 100 x 100 x 15

Aper =28 x 10?7 — 1 x (10 x 15) = 26.5 x 10% mm?
Checking ultimate design strength again

Ny ra = ”'?"’“‘26'5"‘11”;:”“”‘“’_3 = 697.48 KN > 580 KN Ok.

Ay = 33X107X355X00 7 _ 1526.5 KN > 580 KN Ok.
VMo 1.0

Npl,Rd —
So. angle 200 x 100 X 15 connected from the short leg 1s satisfactory. V

Notice that connect from the short leg makes the design not economic.
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Homework (1)

Design unequal angle connected to a gusset plate, with an
axial factored tensile force 400 KN using steel grade S275
(v m2 =1.25) connected using:

(a) Welded
(b) Two bolts, one row (do=14mm) 80 mm
(b-1) Connected from the long leg 40 mm
(b-2) Connected from the short leg
(c)Two bolts, tow rows (do=14mm)

(c-1) Connected from the long leg

(c-2) Connected from the short leg

(d) Compare results

(do=14mm)
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Homework (2) S o

Design the plate shown below with an axial factored tensile force
800 kN using steel grade S275, (y ,, =1.25) connected using

a) Welded

b) Bolts shown below

|
7 5 4 : i ;
-_-1;_"_ ( )@ ,/ﬁb E
800 kN 4‘;—— LGP i 800 kN
5 P |
44— 225 A & 1o o | —>
45 N ! I
4\—:'— (/0213: &\\ : E
2571 \m\ P E
| 60 | 60 |
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