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ORMAL STRESSES

For the shown section draw the normal stress distribution due to

Example (1):

the shown loads, where the dimention of the section is (30x60cm

S s TN IR

straining actions Prop. of area

L N = —80t @’)fti A = 30x60=1800 cm?
.M = 0.0 &
M,= 0.0

= —0.044 t/cm’

straining actions Prop. of area

N = 0.0 ' ;
% 30)(60 4
M = 1600 cm.t L ="99 = — 40000 cm
16 m.t M.

neutral axis.

N.A = XK D
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straining actions Prop. of area

N = —80t A = 30x60=1800 cm?

2350 O et i e R R

RrE 30x60° .
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straining actions Prop. of area

t

16 mt = oo

= 1600 cwit I IRB07 o

= 125000 em

e, =8 A i

F . = — 1600 (30)*M(15) =—0.155 t/cm?
mox. comp 540000 135000 ' i

b 1600 600
3 = + —=—_(30) + ————(15) —+ 2
s trt 540000 0 * T35000 (19) —+0155 t/em
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straining actions

N —80t

1600 cm.t
600

M
X
My cm.t

X = 20 cm

7.0 ern

Priop. of dred

A

30x60=1800 cm’

| — 30x60°
x~ 12

_ B0Ox30°
y 4

540000 cm’

135000 cm.

300 cm?

75 om?®

M _ M
Ll e ()
¥
—Sb__ 1600 (30)‘ﬁ;EXXL“—(TS):PAOLKft/CWF
1600 540000 135000 |
— +16QQ_—(30)+ JiELkUS):+OJllt/an2?
1600 540000 135000 ' 2
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L—— 8 m_.1
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16 m.t t16 cos 350 13.85 m.t

Vs AL
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straining actions Prop. of area

N = 0.00

— 30x60°”
M = 1385 cm.t ,X:]ﬁ;@g = 540000 cm |
My: 800 cm.t B 60)(305

s = B0 et Bl
'; neutral axis. v 12 R

Py

f | 5 ,
| tana :——Miﬁ— 505 B G = Bb.5BE

X

| x

T M M
| 0=

B _ 1385 T LU
j e 540000 155000
i 1385 8O0

F = 43 ol 15) = +0.1658 t/cm?
s tera. 540000 (30) 35000 3] 4

(15) = —0.1658 t/cm?

0.1658
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Example (2):

R 2t/m :

{

For the shown beam draw the normal stress distribution at section (A—A)

20t

&P

10t B,

4‘ 201t

ANNAN

ESREREPEEERSEREE LU NDNATN
A

om

1) straining actions

=20

2x6x3+10x6—20x0.3=90m.

MX Mj -0 o
=450 cm
N

2) Prop. of area

A =

_ 20x60°
* . 07

16x56°
1

‘= X __ W 10526 cmd
X A )

3) neutral axis.

1.0269 cm

= 140480 om’

|

i
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Secti=n
(R-A)
t = 9000cm.t
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20x60—-16x56 = 304 cm >
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]

F = == 909 _ 30y =—1.98 t/cm®
mox. cme. 304 140480

g 000y o 88 B fen
304 140480

1.856

1.98
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Example (3):

¥ For the shown frame draw the normal stress distribution at section (A&B) E

/.“,:,ry.,;g_.”.;.”-:. T
i
5

=10 ecm
t=Tlcmi

e (B—B)

2PL300x10

360mm

o 600x20

i - oPL
| 6m : 180x20

sec. (A—A)
a) section (A—A)

1) straining actions

N = —31t

M = 0.0 — ==T.L

My:r123n1t =500 cm.t -

M '
elejL——:: 396.7742 cm

Pl |l o

1 oale _ L

N

T T e :
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2) Prop. of area B

A = 2(60x2)+4(18x2)+2(30x1)=444 cm

t
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i
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i T B

s 3 2 ’
+4_1?§2 + (18x2)(16) | oy s

A 3 i
15U e o 119252 om 7 o

+ (60x2)(18) ]

5
SEET
i’= —Y - 268.5855 cm 2 | X
¥ A : i

3) neutral axis.

.2 =1
| : | 1!

X = = 677 o | i e
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£ e T

X th

‘ 1.8898 M _

el M G
Ll & (X) |

£ 4
- ool e B0l e = o oigaae
max. comp. 444‘ 1 1 9 252

: 3 12300
2 = —ol 4
max. tens. 444 ‘1’]9252

e g

(19) = +1.8898 t/cm”

L il

o Qe

LAl e

=
=3
: B
—= S AT S i sl S A A e S AU S TR SR gl S AV T SR S S s SRR e e j




. NORMAL STRESSES‘
b) section (B—B) R hthwQ_(fcnbdu
Lime 3 ¢352 Cp VS

| 05 il
ol (\F T kaﬂ_sn-u 6§ ©
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S 10t . ‘ )
4.5m "\ 2 (5)+10(G) = FQ\VIB ({)=oe

/ F
i 3.5t/m 1 , (;hmsj
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e (F:DEFD:&EO /// % L=+ 2paieE
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2) Prop. of Area

A=2 TR t = 62.831 cm”

MR WY fp il | wa drs e R AR AT

+34.160 55437t font
A 62.831
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Cxample (4):

For the shown etaining wall draw the normal stress distribution
over section (A—A ) and section (B—B)

: I~V
10m
. 5 “"‘3—' p
5_5/&//:”3 i s e FES

bm A5 704 .54

2125
0:{5
2_*125
a) section (A—A) : e , | :
a |
[
Prop. of Area 0.7 —————=—= t——————] - ——+—— 5m
= |
|
I
|
{5 Gl e
o) ’ 7.5 b 20.75
v (7.75x0.75)x3.875.+ (5x0.75)(8.125) _ e .

(7.75x0.75)+(5x0.75)

3
= 2
= [T e 0, 75)(3 875 5.54166) |

2
+(5x0.75)(8.125-5.54166) | =70.44 m*

= 7.36627 m?




-2) straining actions

SPLL
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ey )0, 5—-93.75¢ k1333
|

J15416 ¥ — 25833 — ¥

(1.75x0.75x10)x2.5=32.8125t {

(0.5x6x10x0.75)x2.5=56.25t
Kx¥x h x B = 0.33x1.8x10x5= 30t/m — seil @rssa"®
0.5 x w X h = 0.5x 30x 10 = 150t

—(93.75+32.8125+56.25)= —182.8125t"

0.0

(93.75x2.583333)+(32.8125x1.333)—(56.25%x1.54166)

—(150)(10/3)=-300.78125 m.t <¢<«—

1.645299 m
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3) neutral axis.

(X
I
«<
I

max. comp.

F

max. tens.

—182.8125
9.5625

9.08B25

_300.78125

70.44

-182.8125 500.78125

70:44

(5.54166) = —42.78 t/m "

(2.958333)=—6.4854 t/m* E
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b) Section (B—B)

1) straining actions

I e ————————

928125 135

——————————————————————————— -—— o——o—

WF =W 1 2x5%1. 9 2.5 =025t

' s - A SEERE - R -—‘.p-l.;’
W .= (1.5x5x10)(1.8) = 135t

W = Kx¥x h x B = 0.33x1.8x11.5x5 = 34.5 t/m—> Ssib Prese®

Joi

F = 05xwXh = 05x 34.5x 11.5= 198:375 t

N = —(93.75+32.8125+56.25+225+135)=—542 8125t
M = 0.0

X
= (95751 425)+( 32 BI26%2. 815+ (1356 25 1 198.375%11.5/3)

M
3y
M = 429.3671 mt 5

M
e =—2  =0791 m
X - N
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(12x5)=60 m ;

[242°] =720 m’ -

oy

B
N
.3
(18]

neutral axis.

g com 60 /20

' BEE BN e A e R A M ey e

W

42.8125 429.3671

(6) =-12625 t/m"

o . 429.3671
_ 5428125 , 429.56 (6) = — Eam
- 750
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Fxample (5):

over section (A—A )

{

Y =25t/m
R.C

wind intensity=0.2t/m2

AR 2
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For the shown circular chimney draw the normal stress distribution

B weisht = f WY

(Cloabyoli A SBCD 4. S zr e 1B D e S
el

A 4
weight = (lo-21) JQ)L’«’-‘S) = 363 L
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£D=4m 0-8t/m

12m

"R B

{97245

- =
e =N

1) straining actions

N = W +w ' ;

1 2 |
w, = weight of chimney = 306.5t ,
w,= weight of foundation = (T0)(6.5) (2)(2.5)=663.66 t %
N =—(306.3+663.66)=—969.96 t
M = 0.0

e 7 2561 5.2x1=125.2m.1 ——=—

4 ’\1'1 4
| c— Y -0129m

I}
i
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A= (L)6.5)= 132.732 m®

4 - |
= [ﬁﬂ)fi@] ~1401.98 m = i e

3) neutral axis.

- _ —969.96 B 12452
"enax. = 132,752 1401.98

(6.5) = —7.888 t/m’

- = —OB0sE 1 0d o e t/m?
max. tens. 132.732 ‘14—0198
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E%Gmple (50
For the shown circular water tank draw the normol stress d:strnbution
g over section (A—-A & B-—B) 24t
' 36t ¥ =
Y =9 .84 i
R.C D=9m ——
Y- =09 t/od D=10m &
oil
A A
S S e

361

w, = weight of. tahile - = [(TC)(S)Z ~( 7{)(4_5ﬂ(6-)(2.5)=223.838 t

w,= weight of oil = (TC)(4.5F (6)(0.9)=343.533 t

wy= weight of foundation = (TC)(7)"(1)(2.5)=384.845 i




—

a) section (A—A)

1) straining actions

36t
= —(24+w )=—247.838 t

i M = 0.0

X

M = 36x6—24x4.5=108 m.t

7

M
e = TJL_ =0.4357685 m

2) prop. of Area

A = (TU)(5) —(TC)(4.5 = 14.9225.m?

= (@] - [)5) ] ieg a1rs
|

e g =11.31255 m*
Y

3) neutral axis.

i‘Z

Y =2596 m

;ﬂf ex

>~
I

by s s

I
I
|
[
l
I
1
!
1

S B 13.409 |
i =T
y - 19.807

_247.838
- _ —dilons . 08 SRR g s07 o
e q4 1295 168.8114

- . —247.838 4 _1UC NN 3409 i/
max. tens. 149225 1b88! !5

o
\ T e
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section (A—A)

" straining actions

36t

= —(24+wHw +w )=-0952.219 t
M. = 0.0
= 36x7—24x4.5=144 m.t — oo

M
eX:?f:— 0 1512257m

2) prop. of Area

A= N = 153938

4
= A7) ] —1885.74 m*
y v .
i = —{—=12.25 m?

3) neutral axis.

A = =81 m

N. Q. ,)\\_5;\,&-5-/’:

ik

|
[
|
1
|

_ S s L R 144
o o 153,938, 1885.7/5

e "~ 1535938 1885. 8 '

B - 672 t/m

651 t/m
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Fxample (7): |

f For the shown circular water tank draw the normal stress distribution
over section (A—A). then find the diameter of foundation (D) so that

the maximum comp. stress = twice the minimum comp. stress.

1

p———D=10m ——
1 D:Hm I

solil

8 wind intensity =0.2" t/m?

D

w,= weight of tank =[(T0)(6) (8)~(T)(5.5) (7.5)](2.5)=480 t

w,= weight of water = (70)(5.5) (7)(1.0)=665.232 t

w,= weight of column :[(’II)(3)2ﬁ(Tl',)(2.7)2](20.)(2.5):268.6 t

2 2
w,= weight of soil :[(TE)(D/Z) —(T0)(3) }(2)(2_5):268.6 t
2
w,= weight of soil = 3.92/D —141.3717 ;
: : - e - 2§
= weight of foundation = (70 (BY2Z) (1.5)(2.5)=2.945243 D




b D=12m ——
Pl ‘ 0.2x12=2.4t/m

F=2.4*8=19.2t

ot

0.2x6=1.2t/m §

F=1.2%18=21.6t[

a) section (A—A)

1) straining actions

W +W +W = —1413.832 t
1 it T
M =00

M = 19.2%¥24+21.6%¥11=698.4 m.t

M |
e = —Niﬁ =0.4939766 m
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2) Prop. of area

A= (T J(3)2(T)(2.7) = 5.3721234 m
L= [M4]—[M4] =21.878 m*
y g 4

1
1 —i: — 4.0725 m

Y

3) neutral axis.

~1413.832 |
i | SRKPARIREEE - ol B CARIERE
ma. comp 5.3721 21.878 -

- 1413832 4 B84 (5y  _167.413 t/m’
max. tens. 5.3721 2] 878
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—— =
—— e ' 0.2x12=2.4t /m

F=2.4*8=19.2t

1 1
7m e

0.2x6=1.2t/m 8

D=6m f F=1.2%18=21.6¢

b) section (B—B)

1) straining actions

N = W HW, W HW +W = —(1272.4603+6.872243 5

0.0

825 51 01.6x12 5=7/59.6 mil]




PROBLEM ( 8 )

For the shown cross section if the N.A. as shown

1) Find the position of the equivalent compression noraml force.

2) Find the value of normal force so that the maximum stress =250 t/m

§1:041.041.0,1.0,1.0,  N/A

T

| 2

A= 445 = 9 m

g 5x4.5 + 4x2 = 3388 m
9

5% @y |
_ly:[(q(z) 3 35) ]= 10.75 m - '5: 1.1944 m?®

o
,x___[(___-i);) +(5)(1.11)2]+ [(‘)(4) +(4)(1.388)2:l= 19.6388 m

ii= 2.182 m’




{ where ( N.A. ) is given, then )(_t & y are given e@/‘f ;

int.

S0 1.0, 10500 10, Nk
1 i q | 7 |

¢ 05 2.5 Xint. '
=== = r : 1.0
a 4+a _ - i e
int. H
Xint
AR - 4.0 m
b ="y + a = 4388 m ~ !
Yint.
int. = 2]944 m: : e
_ T |
4
i2 | :
= e 8 s e, = 0.497
%nt =4 388 = :, e, m {
i2
X =2194 = 2 s e = 05443m
int. “‘2‘194 —_— ex ex

(e, & e, ) is the position of the equivalent compression noraml force.

M S ow

N L "
i x { £ | 1&!1
S Ll Py (N)(ey)‘ 5 (N)(ex)-X
- A i |y
N x
&
e P Bt e 0.497 N B 0.5443 N % 2.5
250’ g 19.6388 %5 10.75

AN = 987.77 t
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11/3-15 Watwatﬂ'(:eﬂshﬁwm
nozzle in Fig. Dudmaeh—m-’m&”%’-owamz pr1 \%&

(absolute) and the lowrate is e = & = 240 m’m;zﬁ:pule the force on, the"—‘ﬂange’ i ' 2
bolts at section 1. o gy @6:{
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