** A circular cast iron specimen of 6cm diameter and 180 mm height is subjected to axial compression

load equal 14 ton until the failure. If the friction angle is 12°.

-Determine the respective stresses in the specimen.
olv

¢ =12° 0=45+ ¢ /2 =45+ 12/2 = 51°

2 2
A =IXDT _mX6 98 27cm
4 4

= A _ B2 - 44928 cm?

cose  cos51
N =P. Cos e = 14000 x cos 51 = 8810.485 kg

Q =P. Sin @ = 14000 x sin 51 = 10880.043 kg
F=N.tan =8810.485 x tan 12 = 1872.726 kg

=2 18099 _ 49522 kg/cm?
A 28.27

= 8819495 _ 196.13 kg/cm?
44928

Q 10880.043 = 2422 kg/cm2

6 =
R~y 44.928

F 1872.726
GE=— = = 41.7 kg/cm?
B 44928

* Grailure = 0, = 60- 6 242.2 - 41.7 = 200.5 kg/cm?
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** A reinforced concrete column 50 cm x 50 cm in section is reinforced with 8 steel bars of 19 mm
diameter. The column is carrying a load of 200 tones. Find the stresses in the concrete and steel bars.

Take E for steel = 2 x 10° kg/cm? and E for concrete = 180 x 102 kg/cm?

Solve

Atotal =50 x 50 = 2500 cm? 2 gaxll éﬁﬁ dalua

T x D2 ><n_n><1.92

Asteel = glal) 238 x 230 gl) fpud) dalusa= x 8 = 22.68 cm?

Atotal = Aconcrete + Asteel

Aconcrete = Atotal - Asteel = 2500 — 22.68 = 2477.32 cm?

Laad) Jlesil (g glusa 4l A1) Jlasi) OGRLI\AL.&;.AM‘JAMJM‘ o) L
SSteeI = Sconcrete
Lconcrete = Lsteel a9 ddlu i <yl 3 gaall Jshg

Aconcrete = Asteel

PCXLC _ P5XLS
EC XAC ES XAS

Pc — l:)S
180 x 103 x 2477.32 2 X 106 x 22.68

P.=9.831P,

Ptotal = Pconcrete + Psteel

200 x 103 = Pconcrete Psteel
From1, 2

Psieet = 18466.14 kg = 18.47 ton
Pconcrete = 1815338 kg = 18153 tOﬂ

_ 181533.8

— 2
= D3z = 73.28 kg/cm

_ 1846614 _ g1 o kg/cm?
A 22.68




** A member formed by connecting a steel bar to an aluminum bar is shown in figure. Assuming that the
bars are prevented from buckling sidewise, calculate the magnitude of force P, which will cause the total
length of member to decrease 0.25mm. The values of elastic modulus for steel and aluminum are 210
kN/mm? and 70 kN/mm? respectively.

l p

Steel bar }
50 x50

ALtotal = 0.25 mm
Es =210 KN/mm?
Eal = 70 KN/mm?2

Aluminium

barlOOxlO(\

poriaghll g Laall b Galal) bliai) & gana 5 gluw JSI) Byl jlaia

ALtotal = ALs + ALaI

asria gl o o figall o g8l Lgwdi A pasll o b figall o g8l

P=Ps=Pal

PS XLS PAI X LAl

ALtotal =
T B x Ag EplX A

P x 300 P x 380

0.25= 210%x(50x50) 70X%(100x100)

P=224.42 KN




* A steel rod of cross-sectional area 16 cm? and two copper rods each of cross-sectional area of 10 cm?
together support a load of 5000 kg as shown in figure. Find the stress in the rods.

-Take: E for steel = 2.0 x 108 kg/cm? and E for copper = 1.0 x 10° kg/cm?

5000 kg

77 77,
P

Ptotatl = 2 Pcopper + Psteel

5000= 2 Pcopper + Psteel

[ Acopper = Asteel }

PCXLC _ PsXLS

Ec XA,  Eg xAg

Pcx200 _ Pgx300
1x10% X10 2X10% X16

P.=0.468 Ps

5000 = 2x0.468 Ps + Ps

Ps = 2582.6 Kg

Pc = 0.468 x 2582.6 = 1208.67 K¢

= 22 = 120.867 kg/cm?

= 2%2° _ 161.4125 kg/cm?




* A composite bar ABC, rigidly fixed at A and 1.5 mm above the lower support, it loaded as shown in
figure, if the cross-sectional area of the section AB is 1cm?, and that of the section BC is 2 cm?.

-Determine the reaction at the ends and the stresses in the two sections. - Take E = 2.0 x 10® kg/cm?

A

~

B

P CUlla aa g9 keS8 AB s al) o g8 Oh 8 (ld Jaadl) Jg) 2

If Aas <1.5 mm ~ Ra=8ton, Rc=0.0 ton

-

If Aag > 1.5 mm o Ra=4ad Rc= 4ad

P xL _ 8000 x100

— =0. = >1. As 28 3y da g o
T 3106k T 04cm=4mm >1.5mm C Jad 3 g

AAB =

RA + RC =8000 kg , Ra= P1 + RAZ

(P1) AB sjall (b 1.5 mm W_isie Altaiu) dutay o3 Jaad) slagl ol Y g

Take Aag = 1.5 mm

_ Py x100
ExXA  2x106x 1

AnB = =0.15cm . P1=3000 Kg Fixed-Fixed JS&l) Jaal auall o 6l

R, + R. =8000-3000 = 5000 Kg 8000Kg (1o sasiall Jaall




BC s all bl jlada 5 bt AB s all dAdaiad) jlada 0@ C adadll) aic BC s all Jgpay dis: Wil

< AaB = ABC

Ra2 XLag _ Re xLpc
E XA E XAgc

Rpz X100 _ R x200
1 2

~ Raz = R¢
Ry, = R, = 2500 Kg
RA: P1 + RAZ

= Ra = 3000+ 2500 = 5500 Kg

£ = 5500 Kg/cm?

2590 - 1250 Kglcm?

T_




* A solid steel bar, 50 cm long and 7 cm diameter, is placed inside an aluminum tube having 7.5 cm
inside diameter and 10 cm outside. The aluminum cylinder is 0.015 cm longer than the steel bar. An axial
load of 60000 kg is applied to the bar and cylinder through rigid cover plates as shown in figure.

-Find the stresses developed in the steel bar and aluminum tube.

-Assume:  E for steel = 2.2 x 10® kg/cm? and, E for aluminum = 0.7 x 10 kg/cm?

P =60t

|

J% 0.15mm

B

/ pssia gl

50.015cm

_Tl><72

= 38.49 cm?

2 2_
:11>le =n><(1(‘)1- 7.5):34.36 cm?2

OV im sl e il B an 0¥ (Ml an 0,015 2aadl Ganal e I shal o saia V15 gula
(P1) sam e ) stadaidd o gia V13 ) gl (8 s 0,015 4basd Jabiail Caany (63 Jaall (s 1Y )

Take Aal =0.015 cm

P; x50.015

m s~ P1=7210 Kg Fixed-Fixed M‘ d‘él 4—.‘2‘“"‘” bgﬂ\

Pr=60000-7210 = 52790 Kg Laal) kb g 2 gale s 5 ) gula Ao 60000 Kg (e (Aiiall Jaal)

PR = Ps+ Pai = 52790 Kg




52790 = 04 X Ast 04 X Aal

52790 = 38.49 X o, +34.36 X oy

tﬁjLuﬂA dL;;P‘ laULdaJY\ gﬂJAA Cﬂé Jel;j‘Lg%gag‘jj\eiﬁiAJﬁﬁﬂ 3)‘yJLA LL}“QJ Jic; Ll

€al

OAl Os OAl
= — = o, =3.143 0
Eal 22 x106 0.7 x106 s Al

o, = 1068 Kg/cm? , 041 =340 Kg/cm?

axs 0.015 bl o ) Jaall 5l e J5Y) Calea) £ sana (e obie o sria sl 5 ) suile o i sall alga)
b 2oall Cuncad 5o sria sV 5 ) ke Ao asiall Jaadl ili (e G

P 7210
Gl =0px11 1 Oa12 =340 +A_:1: 340 +m: 550 Kglcm2

o, = 1068 Kg/cm?




** A load of 30t is applied on a short concrete column 25 x25 cm. The column is reinforced by steel bars
of total area 56 cm?. If the modulus of elasticity for steel is 15 times that of concrete, find the stresses in
steel and concrete. If the stresses in concrete should not exceed 40 kg/cm?, find the area of steel required
so that the column may support a load of 60 t.

Atotal = 25 % 25 = 625 CM? 3 ganl) adaia dalusa
Atotal = Aconcrete + Asteel
Aconcrete = Atotal - Asteel = 625 — 56 = 569 sz
Case |
apnl) Jlaii) (5 shone 4l 20 Jlaiil )l alatie Juin Jans Jasa 23 sanll o Ly

Esteel = Econcrete

15+E¢ B E

Ptotal = Pconcrete  +
30000 = o5 *As + oc *Ac
30000 = o5 *56 + o¢c * 569
30000 =15 o ¢ *56 + oc * 569

oc =21.29 kg/cm? | 6s = 319.35 kg/cm?

Case ii

oc = 40 kg/cm?

os=15 o ¢ =15*40= 600 kg/cm?
Aconcrete = Atotal - Asteel = 625 — As
Ptotal = Pconcrete + Psteel

60000 = 65 *As + oc *Ac

60000 = 600 *As + 40 * (625 — As)

As = 62.5 cm?




