Design of Sec. Subjected to ( Bi-Axial Moment ). |
Double moments & Compression Force.(M,,M,, N)

There are three methods to design that seclion :

1 - Design using (Biaxial Bending Interaction Diagram )
( Symmetrical arrangement of reinforcement )

2—Design using (Uniaxial Bending Interaction Diagram)
(Symmetrical arrangement of reinforcement )

3—( Unsymmetrical arrangement of reinforcement )

/ - Design using (Biaxial Bending Interaction Diagram )
(Symmetrical arrangement of reinforcement )
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ECCS Design Aids Page 5—13

CHART (5-5): INTERACTION DIAGRAMS FOR
f M‘“’bz BIAXIALLY LOADED SECTIONS
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ECCS Design Aids Page 5— 14
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CHART (5-6):INTERACTION DIAGRAMS FOR
BIAXIALLY LOADED SECTIONS
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Fxample.

Data: - | n’s

= kg\emi E .

[~ 250 kg\eri | ' "
F;/:: 3600 kg\cm 0.60 .

P =220t
Lo 40

M, wry- 40 m.t.

MY (wr) = 20 m.t.
Req:

Design the Section.

assume { — 0.90

3
Ry— L _ 220210 _ 4366 —> Not in ECCS
F.b{ 250 +40+60

<. Since the biaxial interaction diagrams don't have value of Ré

Interpolation will be performed betwéén Rb: 0.30 , Rb= 0.40

For Rb:: 0.30 —> |ECCS Page (5—13)

My 40 +10° _o0.111 )

o] 2 2 - :

Foub t 250*40*60_ 5 P____: /1.8
MY 20#100 ::0.083 )

Fw £ B 250460+40°

For Ry=o0.40 —> |ECCS Page (5-14)

MX _ 40 *105“‘? _0.111 )
Loy

Fub t*  250s40+60° —15
A
My 204100 9083 ~
Foa tb° 2504604407
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To get value of P For Rb:r 0.366

Ry=0.30 —> P-—~118

Ry=040 ——> P_15

Ry=0.366 —> P:(g.‘zgs:oo:?soo) (15-11.8)+ 11.8 =

P PuF a1 ° = 13.9%250 x10° = 0.0347

Astotal:‘—“ ﬁ* b«t = 0.0347 40«60 = 83.28 em”

— 0.6 0.6 _ 2
Check As . = st+bet=755440 «60 =14.4cm
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Types of Colummns
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How to know if the column is braced or unbraced.

cunbraced ¢L3¥l 1is (3 saecd) oS5 Shear Wall 4ud a> g 3 olil as g 1]

e

51 braced Ll caacdl 555 Shear Wall 4sd as g olod) axy 18]

CCX 4esd caws unbraced

Egyptian Code Page (6—47)

Fax amp le. ? Y-Direction
/A V77777 7
Shear Wall
Shear Walls JI cucioy 13) 7 7
i3 Y—Direction JI olo3l 43
QQ::—E'" _):}b Yowt ‘.5'5 odes ‘2“ C:A/f? Sheafr Wal/l Dis T,
g 7 77 7 —e

5T o&gﬁ.o LolXo\.aSs’ U;.B OJAL&X‘ L)

COX S e odade sub

. i Shear Wall
Y—Darection. 7 77 7

The columns are unbraced.
because No shear walls ot Y—Direction.

X—-Dairection.

IF (n)) number of Floors > 4.0 | IF (n) number of Floors <40
- IF X < 0.60 I IF % < 0.20+ 0.1 (1)
- the columns are braced. the columns are braced.
2. IF X > 0.60 2- IF O > 0.20+ 0.1 (1)
the colurmns are unbraced. the columns are unbraced.
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T'o calculate the value of Cx

o5 |
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Egyptian Code Page (6—47)
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‘Braced Columns Uﬁbraced Columnms B
swer End Conditions Lower End Conditions

1) ! Case (2) Case (3) Case (1) Case (2) Case (3) 3
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End Conditions

of Colummns.

Cas

¢ (1) pived Joint

happened when

|

e

buckling Ji F buckling Ji o
cut gide plan ‘I in side plan

e S
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« Column with Big beam. |
tb ) tc
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tF 2 tc { |t
Case (2) 5145 gy ¥
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