1. What is Column and strut

T (Column) : T I8 TGT-TcHS I gidT & St & (Vertical) feem & f¥a giar g ok

S R sreftg ddte WR (Axial Compressive Load) @iTaT g1 98 SR § 31H dTel YR ol Hig
(Foundation) de gzf&id ¥4 & ugendr gl

IETER0T: a1 § RCC T, T i |

¥ee (Strut) : T a8 Tuted 9 gida1 & St &ed, faveT (Inclined) ar éfast (Horizontal)
foRelt off feam & &1 TehdT &1 SHRT IUANT JE&Ta: ¢H 3R Thiy Txa-Tel | fohaT ST 81

JETEIT: 0 ¢ & 95, ST gl

2. Difference Between Column and strut

ITUR Column (&1¥¥4) Strut (¥<)
Column Te vertical structural member|Strut We structural member g1 & S
gRamem  |[gaT 8 STt §®=Ad: axial compressive load @lcompressive load @t dg+ &edl g 3R
& aT &l fafa= RRamai & 8 Tepar 81
feam Column Teg vertical (Sed) feam & glar g 8R|Strut vertical, inclined aT horizontal

(Orientation)

ST & ererad fa gar g1

fopetY off e A v ST geRdr g1

Column W J&Id: axial compressive load

Strut W+t compressive load @™ &xar

R T UhR N — %,. Gﬁ BIRE inclined am  horizontal
direction # glar 21
R AT Column T & FWR T 3 aTd YR hl ig||Strut YR &t Tk structural member I
TMIRYT  |foundation (Hfa) d ugam gidar g1 TR member ddh WHIART ST gl
S Column @1 IuaiT buildings, bridges 3fR||Strut @1 STANT truss structures, bracing

(Application)

frame structures # primary load carrying

member & U H gd1 g1

system 3R frames ® compression

resist @34 & folg glar g1

Strut ETAT &l shape sHQ @4 3R

TS ||Column TTAT i stability 3R safety & ferg .
: forces ol balance %A & g G gId]
e Jd Agayul e gidr gl 3
RCC column in building, steel column in Roof truss member, diagonal bracing

industrial shed




3. Whatis Short and Long Column

Short Column (&g &) : Short column ag column glar g iR effective length
&Y gidt § R i @R g« crushing (WdisA) @1 uma gar g1 939 buckling &t
HHTGHT Igd A gid g 3R failure §T=a: material & crushing & &RoT giaT 81

Long Column (& &) : Long column ag column giar g it effective length
3ifder giet § ofiR St axial load @& @RUT buckling (ashur) & failure @=ar g1 s&#
crushing & g&=11 # buckling 3ifdres gyt gi<ht 81

4. Write about Different Mode of Failures in Column.

T R oA a1t axial compressive load & RUT a8 fAf9— TR 9 fail g TehdT 81 T&9
hI fatherar 3Gt length 3R slenderness ratio @ 3R &l 81 JEga: & & o=
modes of failure gid &:

1. Crushing Failure : Ig fdwadar short column # gidt 81 T compressive stress
material &I crushing strength & 31fde g1 a1 8, a& column fo=T 42 crush gt STt 81

2. Buckling Failure : 3g fawaar long column # gidt &1 axial load @& @RoT column
sideways bend (buckling) @=ar g 3fR 3/ fail g STTaT 8|

3. Combined Crushing and Buckling Failure : I8 fawaar intermediate column &
it 8, S8 crushing 3R buckling &I T UTd U AT §idT 81

5. Write short notes on the following (F=faf@a = dféra frmfomt faf@g) :
(i) Buckling load (srerfei «its)

(ii) Slenderness ratio (F=s39 31gUTe)

(iii) Assumptions of Euler's theory (geR @t hi siffarea-a)

(i) Buckling Load (srssfeimt &ts) : Buckling load ag critical axial compressive
load a1 & fSi R IS long column 3@ sideways bend (buckling) &A1 §[F R
&a1 g ok J1f@R (unstable) g SITAT 81 I8 @€ material &I crushing strength ¥ &7 &
ehdll 81

Euler & 3[9R,

w2 EIl

Pm' - Lg

el E = Young's modulus, I = moment of inertia, L. = effective length|

Buckling load d& G1dH Fﬁ@r?ﬁfﬁ" ¥ column buckling @fait’ el ?!



(ii) Slenderness Ratio (¥d=s3A¥ 31um) : Slenderness ratio T &I @arg 3R
cross-section o 31IUTd <l ZATAT &1 I8 T Fd1dT & foh w7 short g aT long|

. I
Slenderness Ratio = —
,

S8l L, = effective length R r = radius of gyration|

3% slenderness ratio 814 U¥ buckling @1 GHIG=T 3le/% ldl |

(iii) Assumptions of Euler’s Theory (FeR 241t it siferea=md)

Euler’s theory ! @] & & foig %1 assumptions ATt ST &:

Column perfectly straight 3R uniform cross-section &1 gid1 8|
Material homogeneous 3R isotropic gid1 2|

Load axial 3R centrally applied gia1 81

Column # initial imperfection 7gf gidt|

Column elastic limit & +ffaz Tgar & 3k Hooke'’s law follow &dT g1
Column long column g1 & 3R failure buckling & glar 81

ok wnN =

= Euler’s theory 0000 long columns 00 000 valid 0000 000

6. Write the Euler's formulae to calculate critical load for a column or strut
and name the notations used. Also Write the limitation of Euler's formula.

foRelt w1 a1 Te & fohfeahal R F1d et o1 geR o1 9 iy ik Iuah foeg 71g Hoha gt
& 9 &S| goRk 95 Y e off farfeg |

YR DT FA (Euler’s Formula) — &R / Efa?l'ﬁ?ﬁﬁ HR
el long column AT strut & T critical buckling load 1A @3 &d IR 31 4 -4 &

2
P, = ”L_EI

IUANT fu 1T Johd g & 9
Hhd arf
Fer fopfedd @@feim 4R
E I & IUIE (Young's Modulus)
I PIY-UFH @ TS 30 (Moment of Inertia)
L. TR B JUTET AT (Effective Length)
- OIS R (= 3.142)

ger flgia / 3 &t Hard (Limitations of Euler’s Theory)



—

ek T A shael long columns W &l A1 giaT1 81

gg AT & fh column gt a=g e (perfectly straight) g, Sit ddgR | §4q =gl
gidl

Material @ homogeneous 3R isotropic AT 7T 81

Load @t chaet axial ik centrally applied a7 T 81

Column # =l URfY 1 (imperfection) & AT T &1

gg Rigia dhad elastic range # 7179 & (Hooke's law @R]) |

N

ok w

7. Write short notes on the Equivalent / Effective length of column.

(erTeT™ ohT Serflaet=e =g WR Sfare fewfor faf@w)

&+ fl gHged «arg (Equivalent Length) a1 urdt siamg (Effective Length) ag
ThIedfAeh ST gidl & STt fohdt hinged (fU=-Sitge) Tasy i gid! @ 3k 9T buckling
load, 2T 77 arafas @@= & buckling load & sRTeR giaT @ (¥9™ material 3R cross-
section & forg) |

IR ] B, gATE oS 98 & 8 Sit buckling & §5a g9+ aret a3k (buckled shape) &
&l contra-flexure points (STgf bending moment 2= gl<r 8) o i gidt 1

gATdt daTs W St end conditions TR AR &l 8, 19 o @71 fixed, hinged at free
g1 3TeT-37elT end conditions o ®RUT T &l buckling resistance s&a STt g1

RILGIEESEE)

L.=KL

\_IIE'I_

o L, =9udl/ SAge deg

« L = aiiae dars

. Kzﬂlﬂaﬂﬁrgwwnd condition T AR

fafia End Conditions & ﬁﬂ! THTET m

End Condition T wars L
T R hinged L.—L

Tl R fixed j

T IR fixed, GERI hinged L.=%

T IR fixed, GIRT free L.—2L



