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Scilab numbering policy used in this document and the relation to the
above book.

Exa Example (Solved example)

Eqn Equation (Particular equation of the above book)

AP Appendix to Example(Scilab Code that is an Appednix to a particular
Example of the above book)

For example, Exa 3.51 means solved example 3.51 of this book. Sec 2.3 means
a scilab code whose theory is explained in Section 2.3 of the book.
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Chapter 2

ANALYSIS OF STRESS

Scilab code Exa 2.4 Chapter2 Example 4

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 tau =[200 100 0

5 100 0 0

6 0 0 500] // some un i t s
7 theta =60 // d e g r e e s
8 // c a l c u l a t i o n s
9 theta=theta*%pi /180

10 a=[cos(theta) sin(theta) 0

11 -sin(theta) cos(theta) 0

12 0 0 1]

13 b=a.’

14 tau_new=a*tau*b

15 // Re s u l t s
16 printf( ’ The new s t r e s s t e n s o r i s ’ )
17 disp(tau_new)

Scilab code Exa 2.5 Chapter2 Example 5
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1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 sigma_1 =100 // kg∗ f /cmˆ2
5 sigma_2 =100 // kg∗ f /cmˆ2
6 sigma_3 =-200 // kg∗ f /cmˆ2
7 // c a l c u l a t i o n s
8 tau_oct =1/3* sqrt((sigma_1 -sigma_2)^2+( sigma_2 -

sigma_3)^2+( sigma_3 -sigma_1)^2)

9 // Re s u l t s
10 printf( ’ Octahedra sh ea r s t r e s s at the po i n t i s=%. 1 f

kg f /cmˆ2 ’ ,tau_oct)

Scilab code Exa 2.7 Chapter2 Example 7

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 tau =[200 100 0

5 100 0 0

6 0 0 500] // some un i t s
7 theta =60 // d e g r e e s
8 // c a l c u l a t i o n s
9 theta=theta*%pi /180

10 a=[cos(theta) sin(theta) 0

11 -sin(theta) cos(theta) 0

12 0 0 1]

13 b=a.’

14 tau_new=a*tau*b

15

16 // s t r e s s i n v a r i a n t s : o l d
17 I1=tau(1,1)+tau(2,2)+tau(3,3)

18 I2=tau(1,1)*tau(2,2)+tau(2,2)*tau(3,3)+tau(3,3)*tau

(1,1) -(tau(1,2)^2+tau(2,3)^2+tau(3,1)^2)

19 I3=tau(1,1)*tau(2,2)*tau(3,3)+2* tau(1,2)*tau(2,3)*
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tau(3,1) -(tau(1,1)*tau(2,3)^2+tau(2,2)*tau(3,1)

^2+ tau(3,3)*tau(1,2)^2)

20

21 // s t r e s s i n v a r i a n t s : new
22 I11=tau_new (1,1)+tau_new (2,2)+tau_new (3,3)

23 I22=tau_new (1,1)*tau_new (2,2)+tau_new (2,2)*tau_new

(3,3)+tau_new (3,3)*tau_new (1,1) -(tau_new (1,2)^2+

tau_new (2,3)^2+ tau_new (3,1)^2)

24 I33=tau_new (1,1)*tau_new (2,2)*tau_new (3,3)+2* tau_new

(1,2)*tau_new (2,3)*tau_new (3,1) -(tau_new (1,1)*

tau_new (2,3)^2+ tau_new (2,2)*tau_new (3,1)^2+

tau_new (3,3)*tau_new (1,2)^2)

25

26 // Re s u l t s
27 printf( ’ The i n v a r i a n t s o f o l d s t r e s s t e n s o r a r e I1=

%0 . 2 f I 2=%. e I3=%. e \n and tha t o f the new s t r e s s
t e n s o r a r e I1=%0 . 2 f I 2=%. e I3=%. e ’ ,I1 ,I2,I3,I11 ,

I22 ,I33)

28 printf( ’ \n Hence the same s t r e s s t e n s o r i n v a r i a n t s ’ )

Scilab code Exa 2.8 Chapter2 Example 8

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 sigma_3 =0 // kg f /cmˆ2
5 tau_oct =1500 // kg f /cmˆ2
6 n=2 // g i v en tha t s i gma 1=n∗ s i gma 2
7 // c a l c u l a t i o n s
8 sigma_2 =1500*3/( sqrt (2*n^2-2*n+2)) // // kg f /cmˆ2
9 sigma_1=n*sigma_2 // kg f /cmˆ2
10 sigma_0 =4500/ sqrt (2) // kg f /cmˆ2
11 // Re s u l t s
12 printf( ’ The n e c e s s a r y s t r e s s e s s igma 1 , s i gma 2 f o r

b i a x i a l y i e l d i n g a r e \n %d kg f /cmˆ2 , %d kg f /cmˆ2
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and f o r u n i a x i a l y i e l d i n g s i gma 0 %0 . 2 f kg f /cmˆ2 .
’ ,sigma_1 ,sigma_2 ,sigma_0);

Scilab code Exa 2.9 Chapter2 Example 9

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 // pa r t ( a )
5 tau_xx =300 // kg f /cmˆ2
6 tau_yy =0 // kg f /cmˆ2
7 tau_xy =600 // kg f /cmˆ2
8 // c a l c u l a t i o n s
9 sigma_1 =( tau_xx+tau_yy)/2+ sqrt ((1/2*( tau_xx -tau_yy))

^2+ tau_xy ^2)

10 sigma_2 =( tau_xx+tau_yy)/2-sqrt ((1/2*( tau_xx -tau_yy))

^2+ tau_xy ^2)

11 Beta=atan (2* tau_xy /(tau_xx -tau_yy))

12 Beta=Beta *180/ %pi

13 // Re s u l t s
14 printf( ’ Part ( a ) \n The magnitude o f p r i n c i p a l

s t r e s s e s a r e %d,%d kg f /cmˆ2 and \n the d i r e c t i o n
i s g i v en by 2∗ beta=%. 2 f d e g r e e s ’ ,sigma_1 ,sigma_2 ,
Beta)

15

16 // pa r t ( b )
17 tau_xx =1000 // kg f /cmˆ2
18 tau_yy =150 // kg f /cmˆ2
19 tau_xy =450 // kg f /cmˆ2
20 // c a l c u l a t i o n s
21 sigma_1 =( tau_xx+tau_yy)/2+ sqrt ((1/2*( tau_xx -tau_yy))

^2+ tau_xy ^2)

22 sigma_2 =( tau_xx+tau_yy)/2-sqrt ((1/2*( tau_xx -tau_yy))

^2+ tau_xy ^2)

23 Beta=atan (2* tau_xy /(tau_xx -tau_yy))
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24 Beta=Beta *180/ %pi

25 // Re s u l t s
26 printf( ’ \n Part ( b ) \n The magnitude o f p r i n c i p a l

s t r e s s e s a r e %d,%d kg f /cmˆ2 and \n the d i r e c t i o n
i s g i v en by 2∗ beta=%. 2 f d e g r e e s ’ ,sigma_1 ,sigma_2 ,
Beta)

27

28 // pa r t ( c )
29 tau_xx =-850 // kg f /cmˆ2
30 tau_yy =350 // kg f /cmˆ2
31 tau_xy =700 // kg f /cmˆ2
32 // c a l c u l a t i o n s
33 sigma_1 =( tau_xx+tau_yy)/2+ sqrt ((1/2*( tau_xx -tau_yy))

^2+ tau_xy ^2)

34 sigma_2 =( tau_xx+tau_yy)/2-sqrt ((1/2*( tau_xx -tau_yy))

^2+ tau_xy ^2)

35 Beta=atan (2* tau_xy /(tau_xx -tau_yy))

36 Beta=Beta *180/ %pi

37 // Re s u l t s
38 printf( ’ \n Part ( c ) \n The magnitude o f p r i n c i p a l

s t r e s s e s a r e %d,%d kg f /cmˆ2 and \n the d i r e c t i o n
i s g i v en by 2∗ beta=%0 . 2 f ’ ,sigma_1 ,sigma_2 ,-Beta)

39

40 // wrong answers were g i v en i n t ex tbook f o r pa r t ( b )

Scilab code Exa 2.10 Chapter2 Example 10

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 tau_xx= -1 // kg f /cmˆ2
5 tau_yy= 0 // kg f /cmˆ2
6 tau_xy= 7 // kg f /cmˆ2
7 // c a l c u l a t i o n s
8 sigma_1 =( tau_xx+tau_yy)/2+ sqrt ((1/2*( tau_xx -tau_yy))
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^2+ tau_xy ^2)

9 sigma_2 =( tau_xx+tau_yy)/2-sqrt ((1/2*( tau_xx -tau_yy))

^2+ tau_xy ^2)

10 x=sigma_1 // p o s i t i v e one i s t e n s i o n
11 if(sigma_2 >sigma_1)

12 x=sigma_2

13 end

14 // Re s u l t s
15 printf( ’ The d i a g ona l t e n s i o n i s %. 3 f kg f /cmˆ2 ’ ,x)

Scilab code Exa 2.11 Chapter2 Example 11

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 d=2 // m
5 l=10 // m
6 t=1 // cm
7 p=15 // kg f /cmˆ2
8 pitch= 2*%pi //m
9 // c a l c u l a t i o n s

10 w=2*%pi*d/2 // m
11 theta=atan(w/(2* %pi))

12 sigma_z=p*d*100/(4*t)

13 sigma_th=p*d*100/(2*t)

14 sigma_th_new =( sigma_th+sigma_z)/2+( sigma_th -sigma_z)

/2* cos(2* theta)

15 tau_thz =(sigma_z -sigma_th)*sin(2* theta)/2

16 // r e s u l t s
17 printf( ’ At the j un c t i on , the normal and sh ea r

s t r e s s e s a r e %d and %d kg f /cmˆ2 \n r e s p e c t i v e l y ,
and the r i v e t s must be d e s i gn ed f o r t h i s ’ ,
sigma_th_new ,-tau_thz)
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Chapter 3

ANALYSIS OF STRAINS

Scilab code Exa 3.3 Chapter3 Example 3

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 epsillon =[0.01 0 0

5 0 0.02 0.02

6 0 0.02 0.01] // d im e n s i o n l e s s
7 theta =30 // d e g r e e s
8 // c a l c u l a t i o n s
9 theta=theta*%pi /180

10 a=[cos(theta) sin(theta) 0

11 -sin(theta) cos(theta) 0

12 0 0 1]

13 b=a.’

14 epsillon_new=a*epsillon*b

15 // c a l c u l a t i o n o f s t r a i n i n v a r i a n t s
16 // f o r e p s i l l o n
17 J1=epsillon (1,1)+epsillon (2,2)+epsillon (3,3)

18 J2=epsillon (1,1)*epsillon (2,2)+epsillon (2,2)*

epsillon (3,3)+epsillon (3,3)*epsillon (1,1) -2*(

epsillon (1,2)^2+ epsillon (2,3)^2+ epsillon (3,1)^2)

19 J3=epsillon (1,1)*epsillon (2,2)*epsillon (3,3)+2*
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epsillon (1,2)*epsillon (2,3)*epsillon (3,1) -(

epsillon (1,1)*epsillon (2,3)^2+ epsillon (2,2)*

epsillon (3,1)^2+ epsillon (3,3)*epsillon (1,2)^2)

20

21 // f o r e p s i l l o n n ew
22 J11=epsillon_new (1,1)+epsillon_new (2,2)+epsillon_new

(3,3)

23 J22=epsillon_new (1,1)*epsillon_new (2,2)+epsillon_new

(2,2)*epsillon_new (3,3)+epsillon_new (3,3)*

epsillon_new (1,1) -2*( epsillon_new (1,2)^2+

epsillon_new (2,3)^2+ epsillon_new (3,1)^2)

24 J33=epsillon_new (1,1)*epsillon_new (2,2)*epsillon_new

(3,3)+2* epsillon_new (1,2)*epsillon_new (2,3)*

epsillon_new (3,1) -(epsillon_new (1,1)*epsillon_new

(2,3)^2+ epsillon_new (2,2)*epsillon_new (3,1)^2+

epsillon_new (3,3)*epsillon_new (1,2)^2)

25

26 // r e s u l t s
27 printf( ’ The new s t r a i n t e n s o r i s ’ );
28 disp(epsillon_new);

29 printf( ’ The s t r a i n i n v a r i a n t s o f o l d s t r a i n t e n s o r
a r e J1=%0 . 2 f J2=%. e J3=%. e \n and tha t o f the new
s t r a i n t e n s o r a r e J1=%0 . 2 f J2=%. e J3=%. e ’ ,J1 ,J2,

J3 ,J11 ,J22 ,J33)

30 printf( ’ \n Hence the same s t r a i n i n v a r i a n t s ’ )

Scilab code Exa 3.4 Chapter3 Example 4

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 epsillon =[0.01 -0.02 0

5 -0.02 0.03 -0.01

6 0 -0.01 0] // d im e n s i o n l e s s
7 a_xx =0.6
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8 theta=acos(a_xx) // r a d i a n s
9 // c a l c u l a t i o n s
10 // th e t a=the t a ∗%pi /180
11 a=[cos(theta) 0 -sin(theta)

12 0 1 0

13 sin(theta) 0 cos(theta)]

14 b=a.’

15 epsillon_new=a*epsillon*b

16

17 // c a l c u l a t i o n o f s t r a i n i n v a r i a n t s
18 // f o r e p s i l l o n
19 J1=epsillon (1,1)+epsillon (2,2)+epsillon (3,3)

20

21 J2=epsillon (1,1)*epsillon (2,2)+epsillon (2,2)*

epsillon (3,3)+epsillon (3,3)*epsillon (1,1) -2*(

epsillon (1,2)^2+ epsillon (2,3)^2+ epsillon (3,1)^2)

22

23 J3=epsillon (1,1)*epsillon (2,2)*epsillon (3,3)+2*

epsillon (1,2)*epsillon (2,3)*epsillon (3,1) -(

epsillon (1,1)*epsillon (2,3)^2+ epsillon (2,2)*

epsillon (3,1)^2+ epsillon (3,3)*epsillon (1,2)^2)

24

25 // f o r e p s i l l o n n ew
26 J11=epsillon_new (1,1)+epsillon_new (2,2)+epsillon_new

(3,3)

27

28 J22=epsillon_new (1,1)*epsillon_new (2,2)+epsillon_new

(2,2)*epsillon_new (3,3)+epsillon_new (3,3)*

epsillon_new (1,1) -2*( epsillon_new (1,2)^2+

epsillon_new (2,3)^2+ epsillon_new (3,1)^2)

29

30 J33=epsillon_new (1,1)*epsillon_new (2,2)*epsillon_new

(3,3)+2* epsillon_new (1,2)*epsillon_new (2,3)*

epsillon_new (3,1) -(epsillon_new (1,1)*epsillon_new

(2,3)^2+ epsillon_new (2,2)*epsillon_new (3,1)^2+

epsillon_new (3,3)*epsillon_new (1,2)^2)

31

32 // Re s u l t s
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33 printf( ’ The new s t r a i n t e n s o r i s ’ )
34 disp(epsillon_new)

35 printf( ’ The s t r a i n i n v a r i a n t s o f o l d s t r e s s t e n s o r
a r e J1=%0 . 2 f J2=%. e J3=%. e \n and tha t o f the new
s t r e s s t e n s o r a r e J1=%0 . 2 f J2=%. e J3=%. e ’ ,J1 ,J2,

J3 ,J11 ,J22 ,J33)

Scilab code Exa 3.5 Chapter3 Example 5

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 epsillon_A= 700*10^ -6

5 epsillon_B= 300*10^ -6

6 epsillon_C= 300*10^ -6

7 theta =45 // d e g r e e s
8 theta=theta*%pi /180 // r a d i a n s
9 // c a l c u l a t i o n s
10 epsillon_x=epsillon_A

11 epsillon_y=epsillon_C

12 gamma_xy =(epsillon_B -( epsillon_x*cos(theta)^2+

epsillon_y*sin(theta)^2))/(sin(theta)*cos(theta))

13 epsillon_1 =1/2*( epsillon_x+epsillon_y)+(1/2)*sqrt((

epsillon_x -epsillon_y)^2+ gamma_xy ^2)

14 epsillon_2 =1/2*( epsillon_x+epsillon_y) -(1/2)*sqrt((

epsillon_x -epsillon_y)^2+ gamma_xy ^2)

15 phi =0.5* atan(gamma_xy /(epsillon_x -epsillon_y))

16 phi=phi *180/ %pi

17 // r e s u l t s
18 printf( ’ The p r i n c i p a l s t r a i n s a r e %. 3 e , %. 3 e ’ ,

epsillon_1 ,epsillon_2)

19 printf( ’ \n ph i = %. 2 f d e g r e e s ’ ,phi)
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Scilab code Exa 3.6 Chapter3 Example 6

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 epsillon_A= 1000*10^ -6

5 epsillon_B= 720*10^ -6

6 epsillon_C= 600*10^ -6

7 th_B =120 // d e g r e e s
8 th_C =240 // d e g r e e s
9 // c a l c u l a t i o n s

10 th_B=th_B*%pi /180

11 th_C=th_C*%pi /180

12 // we need to s o l v e f o r e p s i l l o n y and gamma xy
13 // Ax=B
14 ep_x=epsillon_A

15 A=[sin(th_B)^2 sin(th_B)*cos(th_B)

16 sin(th_C)^2 sin(th_C)*cos(th_C)]

17 C=[epsillon_B -ep_x*cos(th_B)^2; epsillon_C -ep_x*cos(

th_C)^2]

18 x=inv(A)*C

19 ep_y=x(1,1)

20 gam_xy=x(2,1)

21 epsillon_x=ep_x

22 epsillon_y=ep_y

23 gamma_xy=gam_xy

24 epsillon_1 =1/2*( epsillon_x+epsillon_y)+(1/2)*sqrt((

epsillon_x -epsillon_y)^2+ gamma_xy ^2)

25 epsillon_2 =1/2*( epsillon_x+epsillon_y) -(1/2)*sqrt((

epsillon_x -epsillon_y)^2+ gamma_xy ^2)

26 // Re s u l t s
27 printf( ’ The p r i n c i p a l s t r a i n s a r e %. 3 e , %. 3 e ’ ,

epsillon_1 ,epsillon_2)
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Chapter 4

STRESS STRAIN
RELATIONS

Scilab code Exa 4.1 Chapter4 Example 1

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 E=2*10^6 // kg/cmˆ2
5 G=8*10^5 // kg/cmˆ2
6 ep =[0.001 0 -0.002

7 0 -0.003 0.0005

8 -0.002 0.0005 0]

9 // c a l c u l a t i o n s
10 nu=E/(2*G)-1

11 lambda=E*nu/((1+ nu)*(1-2*nu))

12 mu=G

13 sigma (1,1)=2*mu*ep(1,1)+lambda *(ep(1,1)+ep(2,2)+ep

(3,3))

14 sigma (2,2)=2*mu*ep(2,2)+lambda *(ep(1,1)+ep(2,2)+ep

(3,3))

15 sigma (3,3)=2*mu*ep(3,3)+lambda *(ep(1,1)+ep(2,2)+ep

(3,3))

16 tau(1,2)=2*mu*ep(1,2)
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17 tau(1,3)=2*mu*ep(1,3)

18 tau(2,3)=2*mu*ep(2,3)

19 tau=[sigma (1,1) tau(1,2) tau(1,3)

20 tau(1,2) sigma (2,2) tau(2,3)

21 tau(1,3) tau(2,3) sigma (3,3)]

22 // r e s u l t s
23 printf( ’ The lames c o n s t a n t s a r e %. e and %. e kg/cmˆ2 ’

,lambda ,mu)

24 printf( ’ \n The s t r e s t e n s o r i s ’ )
25 disp(tau)

Scilab code Exa 4.2 Chapter4 Example 2

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 sigma_x =1000 // kg/cmˆ2
5 sigma_y =-500 // kg/cmˆ2
6 sigma_z =0 // kg/cmˆ2
7 tau_xy =500 // kg/cmˆ2
8 E=2*10^6 // kg/cmˆ2
9 nu=0.25

10 // c a l c u l a t i o n s
11 ep_x =1/E*(sigma_x -nu*( sigma_y+sigma_z))

12 ep_y =1/E*(sigma_y -nu*( sigma_x+sigma_z))

13 ep_z =1/E*(sigma_z -nu*( sigma_y+sigma_x))

14 J1=ep_x+ep_y+ep_z

15 sigma_1 =( sigma_x+sigma_y)/2+ sqrt ((1/2*( sigma_x -

sigma_y))^2+ tau_xy ^2)

16 sigma_2 =( sigma_x+sigma_y)/2-sqrt ((1/2*( sigma_x -

sigma_y))^2+ tau_xy ^2)

17 th=1/2* atan (2* tau_xy /(sigma_x -sigma_y))

18 th=th *180/ %pi

19 ep_1 =1/E*(sigma_1 -nu*sigma_2)

20 ep_2 =1/E*(sigma_2 -nu*sigma_1)
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21 ep_3=-1/E*nu*( sigma_1+sigma_2)

22 // r e s u l t s
23 printf( ’ The magnitude o f p r i n c i p a l s t r a i n a r e %. 8 f ,

%. 8 f , %. 8 f ’ ,abs(ep_1),abs(ep_2),abs(ep_3))
24 printf( ’ \n and the d i e c t i o n i s g i v en by th e t a=%. 2 f

d e g r e e s ’ ,th)
25 printf( ’ \n J1 i s %. 6 f ’ ,J1)

Scilab code Exa 4.3 Chapter4 Example 3

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 sigma_x =1400 // kg/cmˆ2
5 tau_xy =400 // kg/cmˆ2
6 ep_z = -3.6*10^ -6

7 nu=1/4

8 E=2*10^8 // kg/cmˆ2
9 // c a l c u l a t i o n s
10 sigma_y=(-ep_z*E/nu)-sigma_x

11 sigma_1 =( sigma_x+sigma_y)/2+ sqrt ((1/2*( sigma_x -

sigma_y))^2+ tau_xy ^2)

12 sigma_2 =( sigma_x+sigma_y)/2-sqrt ((1/2*( sigma_x -

sigma_y))^2+ tau_xy ^2)

13 th=0.5* atan (2* tau_xy /(sigma_x -sigma_y))

14 th=th *180/ %pi

15 printf( ’ s i gma y i s %d kg/cmˆ2 ’ ,sigma_y)
16 printf( ’ \n The p r i n c i p a l s t r e s s e s a r e %d , %d kg/cm

ˆ2 ’ ,sigma_1 ,sigma_2)
17 printf( ’ \n The d i r e c t i o n i s g i v en by th e t a = %. 2 f

d e g r e e s ’ ,th)
18

19 // ang l e was g i v en wrong in the t e x t
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Scilab code Exa 4.4 Chapter4 Example 4

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 C=1000/3 // kg/cmˆ2
5 sigma_x =2*C

6 sigma_y =4*C

7 tau_xy =4*C

8 sigma_0 =4*C

9 sigma_1 =3+C*sqrt (2)

10 sigma_2=3-C*sqrt (2)

11 sigma_3 =0

12 tau_oct =1/3* sqrt((sigma_1 -sigma_2)^2+( sigma_2 -

sigma_3)^2+( sigma_3 -sigma_1)^2)

13 tau_max=sigma_1 /2

14 taU =1.885*C

15 tau_y =2*C

16 printf( ’ Actua l tau i s %. 3 f ’ ,taU)
17 printf( ’ \n tau max at y i e l d i s %. 3 f ’ ,tau_y)
18 printf( ’ \n Hence y i e l d i n g doesn not oc cu r a c c o r d i n g

to Von−Mi l e s c o n d i t i o n \n but i t o c c u r s due to
Tresca c o n d i t i o n ’ )
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Chapter 5

UNIAXIAL DEFORMATIONS

Scilab code Exa 5.1 Chapter5 Example 1

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 l=20 //cm
5 dL=1 //m
6 dl =0.004 //cm
7 // c a l c u l a t i o n s
8 L=l*dL/dl //m
9 // r e s u l t s
10 printf( ’ The depth o f the c l a y bed i s %d m’ ,L)

Scilab code Exa 5.2 Chapter5 Example 2

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 A=1 // un i t a r ea
5 E=2*10^6 // kg/cmˆ2
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6 // c a l c u l a t i o n s
7 db =3000*90/(A*E)

8 dc=db +5000*60/(A*E)

9 dd=dc +4000*30/(A*E)

10 // r e s u l t s
11 printf( ’ The e x t e n s i o n o f the rod i n pa r t AB i s %. 2 e

cm in pa r t BC i s %. 2 e cm \n and in pa r t CD i s %. 2
e cm ’ ,db ,dc,dd)

Scilab code Exa 5.3 Chapter5 Example 3

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 A=3 //cmˆ2
5 L=18 //m
6 E= 2*10^6 // kg/cmˆ2
7 r=7833 // kg/mˆ3
8 // c a l c u l a t i o n s
9 e=r*(L*100) ^2/(2*E*10^6)

10 // r e s u l t s
11 printf( ’ The e l o n g a t i o n i s %. 5 f cm ’ ,e)

Scilab code Exa 5.4 Chapter5 Example 4

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 // l i n k e d to 5 3
5 P=3 // tonne
6 E=2*10^6 // kg/cmˆ2
7 d_0= 1 //cm
8 d_l =2.8 //cm
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9 // c a l c u l a t i o n s
10 e=4*P*1000* d_l *10^3/( d_l^2*%pi*E*(1-((d_l -d_0)/d_l))

)

11 // r e s u l t s
12 printf( ’ The t o t a l e l o n g a t i o n i s %. 2 f cm ’ ,e)

Scilab code Exa 5.6 Chapter5 Example 6

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 P=10 // tonne
5 E=2*10^6 // kg/cmˆ2
6 // c a l c u l a t i o n s
7 // We have to s o l v e l i n e a r system Ax=B
8 A=[1 1 1 0

9 3 1 -3 0

10 -2 2 0 -E

11 0 -1 2 -E]

12 B=[P*10^3;0;0;0]

13 x=inv(A)*B

14 W1=x(1,1) /1000

15 W2=x(2,1) /1000

16 W3=x(3,1) /1000

17 th=x(4,1)

18 // r e s u l t s
19 printf( ’ The l oad taken by each rod i s %. 2 f tonne , %

. 1 f tonne , %. 3 f tonne ’ ,W1 ,W2,W3)
20 printf( ’ \n and the s l o p e i s t h e t a = %. 2 e . r a d i a n s ’ ,

th)

Scilab code Exa 5.8 Chapter5 Example 8
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1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 b=30 // cm
5 h=30 //cm
6 n=6

7 A=36 //cmˆ2
8 ss_s =1500 // kg/cmˆ2
9 ss_c =60 // kg/cmˆ2
10 Er=15 // E l a s t i c i t y r a t i o
11 // c a l c u l a t i o n s
12 L=A*Er*ss_c+(b*h-A)*ss_c

13 // r e s u l t s
14 printf( ’ The s a f e l oad i s %d . kg ’ ,L)

Scilab code Exa 5.9 Chapter5 Example 9

1 clc

2 // i n i t i a i z a t i o n o f v a r i a b l e s
3 clear

4 gs_b =10 //cm
5 gs_h =10 //cm
6 d_b=2 //cm
7 d_h=2 //cm
8 As= 1 //cmˆ2
9 s=10000 // kg/cmˆ2

10 // pa r t ( a )
11 Es =2*10^6 // kg/cmˆ2
12 Ec =2*10^5 // kg/cmˆ2
13 // c a l c u l a t i o n s
14 e=s/Es

15 Ac=gs_b*gs_h -(d_b*d_h)

16 e_c=e*Es*As/(Ec*Ac+Es*As)

17 s_c=Ec*e_c

18 e_s=e-e_c
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19 s_s=Es*e_s

20 // r e s u l t s
21 printf( ’ p a r t ( a ) \n The s t r e s s i n s t e e l and c o n c r e t e

a r e r e s p e c t i v e l y %d , %. 2 e kg/cmˆ2 ’ ,s_s ,s_c)
22 // pa r t ( b )
23 P=8000 // kg
24 // c a l c u l a t i o n s
25 e_c=(e*Es*As-P)/(Ec*Ac+Es*As)

26 e_s=e-e_c

27 s_c=Ec*e_c

28 s_s=Es*e_s

29 // r e s u l t s
30 printf( ’ \n pa r t ( b ) \n The s t r e s s i n s t e e l and

c o n c r e t e a r e r e s p e c t i v e l y %. 1 f , %. 2 f kg/cmˆ2 ’ ,
s_s ,s_c)

Scilab code Exa 5.10 Chapter5 Example 10

1 clc

2 // i n i t i a l i z a t i o n
3 clear

4 d=10 //cm
5 id=9.99 //cm
6 t=3 //mm
7 E=1.0*10^6 // kg/cmˆ2
8 a=2.02*10^ -5 // deg r e e / c e l c i u s
9 // pa r t ( a )

10 Tr=10 // deg r e e C
11 T=(d-id)/id*1/a

12 printf( ’ p a r t ( a ) \n The s l e e v e must be heated to %. 1 f
d eg r e e C or more f o r t h i s purpose ’ ,T+Tr)

13

14 // pa r t ( b )
15 s_th=a*T*E

16 p=s_th*t*2/(d*10)

27



17 printf( ’ \n pa r t ( b ) \n The p r e s s u r e deve l oped between
the rod and s l e e v e i s %d kg/cmˆ2 ’ ,p)

18

19 // pa r t ( c )
20 f=0.2

21 o=10 // ov e r l a p : cm
22 A=%pi*d*o

23 F=f*p*A

24 printf( ’ \n pa r t ( c ) \n The a x i a l f o r c e r e q u i r e d i s
%d kg ’ ,F)

25

26 // pa r t ( d )
27 // l i n k e d to pa r t c
28 T2=20 // deg r e e C
29 a2 =1.17*10^ -5 // / deg r e e C
30 Ts=(a-a2)*(T2 -Tr)*E

31 Ts=s_th -Ts

32 p2=p*Ts/s_th

33 F2=F*Ts/s_th

34 printf( ’ \n pa r t ( d ) \n The p r e s s u r e deve l oped between
the rod and s l e e v e i s %. 1 f kg/cmˆ2 ’ ,p2)

35 printf( ’ \n The a x i a l f o r c e r e q u i r e d i s %d kg ’ ,F2)
36 // pa r t ( e )
37 T3=Tr+(s_th /((a-a2)*10^6))

38 printf( ’ \n pa r t ( e ) \n The tempera tu r e at which the
s l e e v e comes o f f e a s i l y i s %. 1 f C ’ ,T3)

39

40 // c a l c u l a t i o n s i n the t e x t : round ing o f f e r r o r s

Scilab code Exa 5.11 Chapter5 Example 11

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 T1=37.8 // deg r e C
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5 t=0.355 //mm
6 T2=93.3 // deg r e e C
7 L=2 //cm
8 m=1

9 n=1.53

10 a=1.86*10^ -5

11 // c a l c u l a t i o n s
12 R=2*t*(3*(1+m)^2+(1+m*n)*(m^2+(m*n)^-1))

13 R=R/(6*a*(T2 -T1)*(1+m^2)) // mm
14 R=R/10

15 def=L^2/(8*R)

16 // r e s u l t s
17 printf( ’ The r a d i u s o f c u r v a tu r e i s %. 1 f cm ’ ,R)
18 printf( ’ \n The d e f l e c t i o n i s %. 6 f cm ’ ,def)

Scilab code Exa 5.12 Chapter5 Example 12

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 L=5 //cm
5 D=1.8 //cm
6 l=2.5 //cm
7 d=1.5 //cm
8 F=1 // tonne
9 E=2.1*10^6 // kg/cmˆ2

10 // c a l c u l a t i o n s
11 s1=F*1000*4/(D^2*%pi)

12 s2=F*1000*4/(d^2*%pi)

13 U1=1/2*s1^2/E

14 U1=U1*L*D^2*%pi/4

15 U2=1/2*s2^2/E

16 U2=U2*l*d^2*%pi/4

17 U=U1+U2

18 // r e s u l t s
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19 printf( ’ The ene rgy s t o r e d i n the b o l t i s %. 3 f kg−cm ’
,U)

Scilab code Exa 5.13 Chapter5 Example 13

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 t=16 //mm
5 Pt=1500 // kg/cmˆ2
6 Ps=1025 // kg/cmˆ2
7 Pb=2360 // kg/cmˆ2
8

9 // pa r t ( a )
10 p=6 //cm
11 r=24 //mm
12 d=r/10+0.15

13 Ft=t*(p-d)*Pt/10

14 Fs=%pi*d^2*Ps/4

15 Fb=d*t*Pb

16 x=min(Ft,Fs,Fb)

17 effA=x*100/(p*t/10*Pt)

18

19 // pa r t ( b )
20 p=9 //cm
21 r=30 //mm
22 d=r/10+0.2

23 Ft=t*(p-d)*Pt/10

24 Fs=%pi*d^2*Ps/4

25 Fb=d*t*Pb

26 x=min(Ft,Fs,Fb)

27 effB=x*100/(p*t/10*Pt)

28

29 // r e s u l t s
30 printf( ’ The e f f i c i e n c i e s c o r r e s p ond i n g to c a s e s a

30



and b a r e %. 1 f , %. 1 f ’ ,effA ,effB)
31 printf( ’ \n Hence pa r t b i s b e t t e r than pa r t a ’ )
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Chapter 6

TORSION INCLUDING NON
CIRCULAR SECTIONS

Scilab code Exa 6.3 Chapter6 Example 3

1 clc

2 // i n i t i a l i z a t i o n o v a r i a b l e s
3 clear

4 p=5 //cm
5 D=10 //cm
6 d=2 //mm
7 T= 10 //kgm
8 ss= 785 // kg/cmˆ2
9 // c a l c u l a t i o n s

10 P= 2*T/(%pi*D^2)

11 P=P*5*100

12 // r e s u l t s
13 printf( ’ Force per r i v e t i s %. 1 f kg ’ ,P)
14 printf( ’ \n The d iamete r o f r i v e t , u s i n g a

p e rm i s s i b l e s t r e s s o f %d kg/cmˆ2 = 0 . 2 27 cm ’ ,ss)
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Scilab code Exa 6.4 Chapter6 Example 4

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 D=5 //cm
5 Y=3500 // kg/cmˆ2
6

7 // pa r t ( a )
8 Ta=350 //kg−m
9 tau=Y/2

10 Ip=Ta*D*100/(2* tau)

11 d1=Ip*32/ %pi

12 d1=(D^4-d1)^(1/4)

13

14 // pa r t ( b )
15 Tb= 700 //kg−m
16 Ip=Tb*D*100/(2* tau)

17 d2=Ip*32/ %pi

18 d2=(D^4-d2)

19 T=tau*%pi*(D^4) *2/(32*D)

20 // r e s u l t s
21 printf( ’ The maximum diamete r c o r r e s p ond i n g to the

c a s e a i s %. 2 f cm ’ ,d1)
22 printf( ’ \n S i n c e the da imete r f o r the c a s e ( b ) i s

coming out to be nega t i v e , \n The maximum to rque
t r a n sm i t t e d i s %. d kg−m’ ,T/100)

Scilab code Exa 6.5 Chapter6 Example 5

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 A=3 //cmˆ2
5 E= 2*10^6 // kg/cmˆ2
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6 nu= 0.25

7 l= 60 //m
8 L=150 //cm
9 d=0.5 //cm
10 dd=10 //cm
11 D=180 //cm
12 // c a l c u l a t i o n s
13 K=(l*100/(A*E))+(L*D/2*D*32*2*(1+ nu)/(E*%pi*dd^4*2))

14 P=d/K

15 // r e s u l t s
16 printf( ’ The we ight o f the s t ud en t s tha t en t e r e d the

l e n g t h i s %d kg ’ ,P)

Scilab code Exa 6.6 Chapter6 Example 6

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 // l i n k e d to 6 5
5 A=3 //cmˆ2
6 E= 2*10^6 // kg/cmˆ2
7 nu= 0.25

8 l= 60 //m
9 L=150 //cm
10 d=0.5 //cm
11 dd=10 //cm
12 D=180 //cm
13 // c a l c u l a t i o n s
14 K=(l*100/(A*E))+(L*D/2*D*32*2*(1+ nu)/(E*%pi*dd^4*2))

15 P=d/K

16 Ts=P/A

17 fs=dd*D*P*32/( %pi*4*dd^4)

18

19 // r e s u l t s
20 printf( ’ The t e n s i l e s t r e s s i s %. 1 f kg/cmˆ2 ’ ,Ts)
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21 printf( ’ \n Maximum shea r s t r e s s i s %. 1 f kg/cmˆ2 ’ ,fs)

Scilab code Exa 6.7 Chapter6 Example 7

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 F=500 // kg
5 k=25 // kg/cm
6 dd=15 //cm
7 ss=3500 // kg/cmˆ2
8 L=2 //m
9 G=8*10^5 // kg/cmˆ2

10 // c a l c u l a t i o n s
11 x=sqrt(%pi*G/(25*L*32*100))

12 d=x*16*(F+dd*k)/(ss*%pi)

13 x2=x*d^2

14 // r e s u l t s
15 printf( ’ d=%. 2 f cm ’ ,d)
16 printf( ’ \n x=%. 2 f cm ’ ,x2)
17

18 // Text : not exa c t

Scilab code Exa 6.11 Chapter6 Example 11

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 d=5 //cm
5 rpm1 =300 //rpm
6 rpm2 =30000 //rpm
7 s=1000 // kg/cmˆ2
8 // c a l c u a t i o n s
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9 T=(d/2)*%pi *10^2*s/32

10 hp1= 2*%pi*rpm1*T/4500

11 hp2=hp1 *100

12 // r e s u l t s
13 printf( ’ Horse power at 300 rpm and 30000 rpm ar e

r e s p e c i v e l y %d, %d h . p . ’ ,hp1/10,hp2 /10)
14

15 // wrong/ approx imate answers i n the t e x t

Scilab code Exa 6.12 Chapter6 Example 12

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 hp=300 //h . p .
5 N1=30 //rpm
6 N2 =30000 //rpm
7 fs=600 // kg/cmˆ2
8 // c a l c u l a t i o n s
9 T1 =4500* hp *100/(2* %pi*N1)

10 T2=T1 /1000

11 D1=16*T1/(%pi*fs)

12 D1=D1 ^(1/3)

13 D2=16*T2/(%pi*fs)

14 D2=D2 ^(1/3)

15 // r e s u l t s
16 printf( ’ D iameter s r e q u i r e d a r e %. 1 f , %. 1 f cm ’ ,D1 ,D2)
17

18 // wrong c a l c u l a t i o n s i n the t e x t

Scilab code Exa 6.13 Chapter6 Example 13

1 clc
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2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 d=10 //cm
5 t =1 //mm
6 T= 100 //kg−m
7 L=5 //m
8 G=8*10^5 // kg/cmˆ2
9

10 // c a l c u l a t i o n s
11 r=d/2

12 fs=T*r*100/(r^2*2* %pi*L*t*10^ -1)

13 U=fs ^2/(2*G)

14 U1=U*(%pi*L*100)

15 // r e s u l t s
16 printf( ’ Energy per un i t volume = %. 3 f kg−cm/cmˆ3 ’ ,U)
17 printf( ’ \n Tota l s t r a i n ene rgy= %d kg−cm ’ ,U1)

Scilab code Exa 6.14 Chapter6 Example 14

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 D=10 //cm
5 d= 1 //cm
6 n=20

7 P=60 // kg
8 G=8*10^5 // kg/cmˆ2
9 // c a l c u l a t i o n s

10 n=n -0.75*2

11 delta=P*n*%pi*D^3*32/(4* %pi*G)

12 // r e s u l t s
13 printf( ’ The d e f l e c t i o n i s %. 1 f cm ’ ,delta)
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Scilab code Exa 6.15 Chapter6 Example 15

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 // l i n k e d to 6 14
5 D=10 //cm
6 d= 1 //cm
7 n=20

8 P=60 // kg
9 G=8*10^5 // kg/cmˆ2

10 // c a l c u l a t i o n s
11 m=D/d

12 fs=8*P*D/(d^3*%pi)

13 fs1=fs *(1+0.615/m+3/(4*m-4))

14 // r e s u l t s
15 printf( ’ The sh ea r s t r e s s with and wi thout c o r r e c t i o n

f a c o r a r e \n r e s p e c t i v e l y %d, %d kg/cmˆ2 ’ ,fs ,fs1
)

Scilab code Exa 6.16 Chapter6 Example 16

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4

5 // c i r c l e
6 D=1 // un i t d i amete r
7 Ip=D^4/32

8 Zp=D^3/16

9

10 // Square
11 s=sqrt(%pi /4)*D

12 Is =0.886*D^4/32

13 Zs =0.7383*D^3/16
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14

15 // Rec tang l e
16 a=sqrt(%pi /2)*D

17 b=sqrt(%pi /8)*D

18 Ir =0.719*D^4/32

19 Zr =0.616*D^3/16

20

21 // T r i a n l e
22 t=sqrt(%pi/sqrt (3))*D

23 It =0.725*D^4/32

24 Zt =0.622*D^3/16

25

26 // E l l i p s e
27 A=D/sqrt (2)

28 B=D/sqrt (8)

29 Ie=A^3*B^3/(A^2+B^2)

30 Ze=A*B^2/2

31

32 // No rma l i z a t i on
33 Is=Is/Ip

34 Ie=Ie/Ip

35 It=It/Ip

36 Ir=Ir/Ip

37

38 Zs=Zs/Zp

39 Ze=Ze/Zp

40 Zt=Zt/Zp

41 Zr=Zr/Zp

42 Ip=1

43 Zp=1

44 // r e s u l t s
45 printf( ’Z : : C i r c l e : Square : E l l i p s e : T r i a n g l e : Rec tang l e

= %. 3 f : %. 3 f : %. 3 f : %. 3 f : %. 3 f ’ ,Zp ,Zs,Ze,Zt ,
Zr)

46 printf( ’ \n I : : C i r c l e : Square : E l l i p s e : T r i a n g l e :
Rec tang l e = %. 3 f : %. 3 f : %. 3 f : %. 3 f : %. 3 f ’ ,Ip ,
Is ,Ie ,It,Ir)
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Scilab code Exa 6.17 Chapter6 Example 17

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4

5 yp=2450 // kg/cmˆ2
6 d=0.4 //cm
7 ys=4200 // kg/cmˆ2
8 sa=1.6 //mm
9 sb=7 //mm
10 // c a l c u l a t i o n s
11 sa=sa/10

12 sb=sb/10

13 T1=yp*%pi*d^3/16

14 T2=ys *0.303* sa^2*sb

15 // r e s u l t s
16 printf( ’ The maximum to rque tha t can be t r a n s i t t e d by

the screw−d r i v e r i s %. 1 f kg−cm ’ ,T2)

Scilab code Exa 6.18 Chapter6 Example 18

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 b=5 //cm
5 h=10 //cm
6 tL=3 //mm
7 tl=1.5 //mm
8 T=100 //kg−cm
9 // c a l c u l a t i o n s

10 tl=tl/10
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11 fs=T*100/(2*b*h*tl)

12 // r e s u l t s
13 printf( ’ The maximum s t r e s s i s %. 1 f kg/cmˆ2 ’ ,fs)

Scilab code Exa 6.19 Chapter6 Example 19

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 b=5 //cm
5 h=10 //cm
6 tL=3 //mm
7 tl=1.5 //mm
8 T=100 //kg−cm
9 // c a l c u l a t i o n s

10 D=2*(b+h)/%pi

11 AR=b*h

12 AC=%pi*D^2/4

13 r=AC/AR

14 // r e s u l t s
15 printf( ’ The r a t i o i s 1 :%. 2 f ’ ,r)

Scilab code Exa 6.20 Chapter6 Example 20

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 G=8*10^5 // kg/cmˆ2
5 // pa r t ( a )
6 T =20 //kg−m
7 t1=0.9 //cm
8 t2=0.5 //cm
9 b1=6.8 //cm
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10 b2=14.2 //cm
11 I0 =1/3*(2* b1*t1^3+b2*t2^3)

12 Zt=I0/max(t1 ,t2)

13 fs=T*100/Zt

14 Phi=T*100/(G*I0)

15 printf( ’ p a r t ( a ) ’ )
16 printf( ’ \n The maximum shea r s t r e s s and tw i s t r a t e

a r e r e s p e c t i v e l y \n %d kg/cmˆ2 , %. 2 e r a d i a n s /cm ’
,fs ,Phi)

17

18 // pa r t ( b )
19 t1=1 //cm
20 t2=1 //cm
21 b1=10 //cm
22 b2=9 //cm
23 I0 =1/3*( b1*t1^3+b2*t2^3)

24 Zt=I0/max(t1 ,t2)

25 fs=T*100/Zt

26 Phi=T*100/(G*I0)

27 printf( ’ \n pa r t ( b ) ’ )
28 printf( ’ \n The maximum shea r s t r e s s and tw i s t r a t e

a r e r e s p e c t i v e l y \n %d kg/cmˆ2 , %. 2 e r a d i a n s /cm ’
,fs ,Phi)

29

30 // pa r t ( c )
31 t1=0.76 //cm
32 t2=0.48 //cm
33 b1=8 //cm
34 b2 =14.04 //cm
35 I0 =1/3*(2* b1*t1^3+b2*t2^3)

36 Zt=I0/max(t1 ,t2)

37 fs=T*100/Zt

38 Phi=T*100/(G*I0)

39 printf( ’ \n pa r t ( c ) ’ )
40 printf( ’ \n The maximum shea r s t r e s s and tw i s t r a t e

a r e r e s p e c t i v e l y \n %d kg/cmˆ2 , %. 2 e r a d i a n s /cm ’
,fs ,Phi)
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42 // pa r t ( d )
43 t=1 //cm
44 b=19 //cm
45 I0=1/3*t^3*b

46 Zt=I0/t

47 fs=T*100/Zt

48 Phi=T*100/(G*I0)

49 printf( ’ \n pa r t ( d ) ’ )
50 printf( ’ \n The maximum shea r s t r e s s and tw i s t r a t e

a r e r e s p e c t i v e l y \n %d kg/cmˆ2 , %. 2 e r a d i a n s /cm ’
,fs ,Phi)

51

52 // Twist r a t e : answers d i f f e r by a s c a l e o f 1 0 .
wrong answer s i n the t e x t

Scilab code Exa 6.21 Chapter6 Example 21

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 D=5 //cm
5 d=2 //cm
6 t_y =3000 // kg/cmˆ2
7 // c a l c u l a t i o n s
8 R=D/2

9 r=d/2

10 Tep =2*%pi*R^3* t_y/3-%pi*r^3*t_y/6

11 t_er =2*Tep/(%pi*R^3)

12 t_er1=t_er*r/R

13 prs=t_y -t_er1

14 nrs=t_er -t_y

15 // r e s u l t s
16 printf( ’Maximum +ve r e s i d u a l s t r e s s o c c u r s at %d cm

r ad i u s and i s equa l to \n %d kg/cmˆ2 ’ ,r,prs)
17 printf( ’ \n Maximum −ve r e s i d u a l s t r e s s o c c u r s at %d
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cm r ad i u s and i s equa l to \n %d kg/cmˆ2 ’ ,R,-nrs)

44



Chapter 7

BEAMS AND BENDING

Scilab code Exa 7.2 Chapter7 Example 2

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 s=3 //m
5 n=60

6 p=50 // kg
7 // c a l c u l a t i o n s
8 W=n*p

9 Rc=W*2/s

10 Rb=W-Rc

11 dx = 0.001;

12 x = 0:dx:s

13 n = s/dx +1;

14 for i = 1:n

15 Sx(i) = -Rb + Rc*x(i)^2/6;

16 Mx(i) = Rb*x(i) - Rc*x(i)^3 /18;

17 end

18 // Re su l t s
19 figure (1);plot(x,Sx);title(” Shear f o r c e diagram ”);

xlabel(”X ( i n m) ”);ylabel(” Shear f o r c e ( i n kg ) ”);
20 figure (2);plot(x,Mx);title(”Bending Moment diagram ”)
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Figure 7.1: Chapter7 Example 2

;xlabel(”X ( i n m) ”);ylabel(”Bending Moment ( i n kg
−m) ”);

Scilab code Exa 7.8 Chapter7 Example 8

1 clc

2 // i n i t i a l i z a t i o n o f new v a r i a b l e s
3 clear

4 b=10075 //mm
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Figure 7.2: Chapter7 Example 2
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5 h=10 //mm
6 p1=7.5

7 p2=9

8 // pa r t ( a )
9 ybar =1*p1 *0.5+1* p2*5.5

10 ybar=ybar /16.5

11 xbar =1*p1 *0.5+1* p1 *4.75

12 xbar=xbar /16.5

13 printf( ’ p a r t ( a ) ’ )
14 printf( ’ \n Cent ro id c o o r d i n a t e s ( x , y ) = (%. 2 f , %. 2 f )

cm ’ ,xbar ,ybar)
15

16 // pa r t ( b )
17 Ixx=p1 *1^3/12+ p1 *1*(3.23 -0.5) ^2+1*p2 ^3/12+ p2

*1*(5.5 -3.23) ^2

18 Iyy =1*p1 ^3/12+ p1 *1*(3.75 -2.43) ^2+p2 *1^3/12+ p2

*1*(2.43 -0.5) ^2

19 Ixy=p1 *1.32*2.73+9*( -1.93) *( -2.27)

20 printf( ’ \n pa r t ( b ) ’ )
21 printf( ’ \n Moment o f Areas : \n Ixx = %. 1 f cmˆ4 \n

Iyy = %. 1 f cmˆ4 \n Ixy=%. 1 f cmˆ4 ’ ,Ixx ,Iyy ,Ixy)
22

23 // pa r t ( c )
24 alpha =0.5* atan (2* Ixy/(Iyy -Ixx))

25 alpha=alpha *180/ %pi

26 printf( ’ \n pa r t ( c ) ’ )
27 printf( ’ \n D i r e c t i o n o f p r i n c i p a l axe s : ’ )
28 printf( ’ \n a lpha = %. 2 f d e g r e e s ’ ,alpha)
29

30 // pa r t ( d )
31 Iuu=(Ixx+Iyy)/2+ sqrt((Iyy -Ixx)^2/4+ Ixy^2)

32 Ivv=(Ixx+Iyy)/2-sqrt((Iyy -Ixx)^2/4+ Ixy^2)

33 printf( ’ \n pa r t ( d ) ’ )
34 printf( ’ \n Iuu = %. 2 f cmˆ4 \n Ivv = %. 2 f cmˆ4 ’ ,Iuu ,

Ivv)

48



Scilab code Exa 7.10 Chapter7 Example 10

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 Ys =17000 // kg/cmˆ2
5 E=2*10^6 // kg/cmˆ2
6 d1=1 //mm
7 d=1 //cm
8 // c a l c u l a t i o n s : 1 cm
9 R=E*d/(2*Ys)

10 M=Ys*%pi*d^3/32

11 // r e s u l t s
12 printf( ’%d cm da imete r w i r e : ’ ,d)
13 printf( ’ \n Minimum r ad i u s = %. 2 f cm ’ ,R)
14 printf( ’ \n Bending Moment = %. 2 f kg−cm ’ ,M)
15 // c a l c u l a t i o n s : 1 mm
16 R1=R/(d1*10)

17 M1=M/(d1 *1000)

18 // r e s u l t s
19 printf( ’ \n %d mm da imete r w i r e : ’ ,d1)
20 printf( ’ \n Minimum r ad i u s = %. 2 f cm ’ ,R1)
21 printf( ’ \n Bending Moment = %. 2 f kg−cm ’ ,M1)

Scilab code Exa 7.11 Chapter7 Example 11

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 t=0.5 //cm
5 s=2 //m
6 p1=7.5 //cm

49



7 p2=10 //cm
8 d=p2/2

9 str =1650 // kg/cmˆ2
10 // c a l c u l a t i o n s
11 // ab
12 IxX=p1*t^3/12+t*p1*d^2

13 // bc
14 alpha=atan (3/4)

15 Ixx=t*(p1+d)^3/12

16 Iyy=0

17 Ixy=0

18 Iuu=Ixx*cos(alpha)^2+Iyy*sin(alpha)^2-Ixy*sin (2*

alpha)

19 Ixx=Iuu+IxX

20 IXX=Ixx *100/(2* p1)

21 Z=IXX/(d+t/2)

22 w=str*Z*8/(s^2*100)

23 w=w/1000

24 // Re su l t s
25 printf( ’w = %. 1 f tonne /m’ ,w)

Scilab code Exa 7.12 Chapter7 Example 12

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 wb=10 //cm
5 wh=20 //cm
6 sb=0.5 //cm
7 sh=10 //cm
8 s=6 //m
9 fs=1650 // kg/cmˆ2

10 fw=150 // kg/cmˆ2
11 Es =2*10^6 // kg/cmˆ2
12 Ew =12*10^4 // kg/cmˆ2
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13

14 // c a l c u l a t i o n s
15 // Method 1
16 as=2*fs/(21* Es)

17 aw=2*fw/(20* Ew)

18 a=min(as,aw)

19 ss=a*Ew*wh/2

20 //Moment r e s i s t a n c e o f s t e e l p o r t i o n
21 F=(fs +1573) /2*sb*sh

22 k=sb/3*(fs +2*1573) /(fs +1573)

23 Ms=2*F*(10.5 -k)

24 //Moment r e s i s t a n c e o f wooden p o r t i o n
25 F=ss*wb*wb/2

26 Mw=2*(F*(wb -wb/3))

27 M=Ms+Mw

28 // Tota l ud l suppor t ed
29 W=M*8/(s*100)

30

31 // Re su l t s
32 printf( ’ Us ing method 1 ’ )
33 printf( ’ \n W = %d kg ’ ,W)
34

35 //Method 2
36 nE=Es/Ew

37 nf=fs/fw

38 Is =2*(0+ sb*sh *10.25^2)

39 Iw=0.6*wh^3/12

40 I=Is+Iw

41 W=fs*I*8/(s*100*10.5)

42

43 // Re su l t s
44 printf( ’ \n Using method 2 ’ )
45 printf( ’ \n W = %d kg ’ ,W)

Scilab code Exa 7.13 Chapter7 Example 13
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1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 p=6 //mm
5 Ixx =2375 //cmˆ4
6 Es =2*10^6 // kg/cmˆ2
7 EAl =0.667*10^6 // kg/cmˆ2
8 d1=10.6 //cm
9 d2=10 //cm

10 // c a l c u l a t i o n s
11 I1 =2*(0+p/10*10*10.3^2)

12 I2=Ixx*EAl/Es

13 I=I1+I2

14 n=I/I2

15 // r e s u l t s
16 printf( ’ s t i f f n e s s r a t i o = %. 2 f ’ ,n)
17 n1=Es*d1/(d2*EAl)

18 printf( ’ \n S t r e s s r a t i o n = %. 2 f ’ ,n1)

Scilab code Exa 7.14 Chapter7 Example 14

1 clc

2 // i n i t i l i z a t i o n o f new v a r i a b l e s
3 clear

4 wt=0.8 //cm
5 ft=1.4 //cm
6 w=10 //cm
7 y=20 //cm
8 // Sigma y : y i e l d s t r e s s i s not g i v en e x p l i c i t l y
9 k1=wt*(40 -2*ft)/2

10 Zp =(14*19.3+ k1 *9.3)*2

11 If=2*(w*ft ^3/12+w*ft *19.3^2)

12 Iw=wt*(40 -2*ft)^3/12

13 I=Iw+If

14 Z=I/y
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15 sf=Zp/Z

16 // Re su l t s
17 printf( ’ shape f a c t o r = %. 2 f ’ ,sf)

Scilab code Exa 7.15 Chapter7 Example 15

1 clc

2 // i n i t i l i z a t i o n o f new v a r i a b l e s
3 clear

4 wt=0.8 //cm
5 ft=1.4 //cm
6 w=10 //cm
7 y=20 //cm
8 T=750 //T==750∗ s i gma y
9 // c a l c u l a t i o n s
10 MpF=ft*w*(40 -2*ft)

11 c1=((40 -2*ft)/2)^2-(T-MpF)/wt

12 c=sqrt (3*c1)

13 // r e s u l t s
14 printf( ’ E l a s t i c c o r e o f %. 1 f cm depth i s p r e s e n t ’ ,2*

c)

Scilab code Exa 7.17 Chapter7 Example 17

1 clc

2 // i n i t i a l i z a t i o n o f new v a r i a b l e s
3 clear

4 P=2000 // kg
5 a=4 //cm
6 b=1 //cm
7 d=7 //cm
8 r=3 //cm
9 // c a l c u l a t i o n s
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10 A=(a+b)/2*d

11 xbar=(a+b*2)*d/(r*(a+b))

12 rbar=r+xbar

13 I=b*d^3/12+r*d^3/12

14 Ixx=I-A*2.8^2

15 e=Ixx/(rbar*A)

16 f1=P*5.8*( xbar -0.62) /(A*0.62*r)

17 f2=P*5.8*( -d+2.18) /(A*0.62*(5.18+d -2.18))

18 str=P/A

19 Str_i=f1+str

20 Str_o=-f2 -str

21 // Re su l t s
22 printf( ’ s t r e s s at the i n n e r s i d e o f the hook = %. 1 f

kg/cmˆ2 ( t e n s i l e ) ’ ,Str_i)
23 printf( ’ \n s t r e s s at the ou t e r s i d e o f the hook = %

. 1 f kg/cmˆ2 ( c ompr e s s i v e ) ’ ,Str_o)
24 // approx imat i on s i n v o l v e d i n the t e x t

Scilab code Exa 7.20 Chapter7 Example 20

1 clc

2 // i n i t i a l i z a t i o n o f new v a r i a b l e s
3 clear

4 t=1 //cm
5 a=40 //cm
6 A=236

7 // c a l c u l a t i o n s
8 ybar=a*t*0.5+(50 -1) *4*0.5/(a*t+(50 -1) *4)

9 y1bar =1.25*a-ybar

10 IAA=a*t^3/3+(50 -1) ^3*4/12+(50 -1) *4*25.5^2

11 Io=IAA -A*ybar^2

12 // pa r t ( 1 )
13 r=y1bar/ybar

14 // r e s u l t s
15 printf( ’ Rat io o f maximum bending s t r e s s i n the stem
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and f l a n g e ’ )
16 printf( ’ \n Rat io = %. 2 f ’ ,r)
17 // pa r t ( 2 )
18 // c a l c u l a t i o n s
19 r=(2/3*388*29.56) -(2/3*160*20.44) -(228*20.44)

20 r=r/(2*2/3*388*29.56)

21 // r e s u l t s
22 printf( ’ \n Rat io o f S . F i n f l a n g e to t o t a l S . F ’ )
23 printf( ’ \n Rat io = %. 2 f p e r c en t ’ ,r*100)
24 // pa r t ( 3 )
25 // c a l c u l a t i o n s
26 r=359*200/ Io

27 // r e s u l t s
28 printf( ’ \n Rat io o f maximum shea r s t r e s s i n the

f l a n g e to ave rage s h e r s t r e s s i n the stem ’ )
29 printf( ’ \n Rat io = %. 2 f ’ ,r)
30 // pa r t ( 4 )
31 // c a l c u l a t i o n s
32 s=10 //m
33 r=r/0.922

34 sigma =1650 // kg/cmˆ2
35 shear =945 // kg/cmˆ2
36 wsh =2*200* shear/(r*s)

37 wsi =8*Io*sigma/(s^2*10*29.56)

38 w=min(wsh ,wsi)

39 // r e s u l t s
40 printf( ’ \n Maximum u . d . l . = %d kg/m ’ ,w)
41

42 //wrong moment o f I n e r t i a ( I o ) i n the t e x t and hence
pa r t ( 3 ) and pa r t ( 4 ) a r e wrong

Scilab code Exa 7.21 Chapter7 Example 21

1 clc

2 // i n i t i a l i z a t i o n o f new v a r i a b l e s
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3 clear

4 a=30 //cm
5 t=2.5 //cm
6 S=15 //cm
7 s=5 //Tonne
8 // c a l c u l a t i o n s
9 I=a*a^3 -25*25^3

10 I=I/12

11 tau_zx=s*1000*27.5*t*25/(4*35000*t)

12 FA=S*t*tau_zx

13 tau_xy=s*1000*a*t*27.5/(4*35000*t)

14 FB=tau_xy*t*S

15 // Re su l t s
16 printf( ’ c a s e A \n F = %d kg ’ ,FA)
17 printf( ’ \n ca s e B \n F= %d kg ’ ,FB)

Scilab code Exa 7.23 Chapter7 Example 23

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 h=40 //cm
5 b=10 //cm
6 t1=1.4 //cm
7 t2=0.8 //cm
8 Ixx =13989.5 //cmˆ4
9 // c a l c u l a t i o n s
10 e=b^2*h^2*t1/(4* Ixx)*(1-t1/h-t1/b+t1^2/(b*h))*(1-t1/

h)

11 // Re su l t s
12 printf( ’ Shear c e n t e r : \n e = %. 2 f cm ’ ,e)

Scilab code Exa 7.33 Chapter7 Example 33
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1 clc

2 // i n i t i a l i z a t i o n o f new v a r i a b l e s
3 clear

4 L=50 //cm
5 k=15 //cm
6 I=200 //cmˆ4
7 II=40 //cmˆ4
8 d=30 //cm
9 Pd=40 //cm
10 E=0.6667*10^6 // kg/cmˆ2
11 // c a l c u l a t i o n s
12 delta =(100*10/2*16.33+L*d*35+L*k/2*25+d*k/2*45)

13 delta1=delta/E

14 // Re su l t s
15 printf( ’ d e f l e c t i o n = %. 2 f mm’ ,delta1 *10^1)
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Chapter 8

STABILITY OF
EQUILIBRIUM COLUMNS

Scilab code Exa 8.1 Chapter8 Example 1

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 L=5 //m
5 D=20 //cm
6 t=1 //cm
7 E=2*10^6 // kg/cmˆ2
8 I=2502 //cmˆ4
9 L=5*100 //cm

10 // c a l c u l a t i o n s
11 P=E*I/(4*L^2)

12 // r e s u l t s
13 printf( ’ The maximal a x i a l l o ad taken i s %. 1 f Tonne ’ ,

P/100)

14 printf( ’ \n f o r both ends pinned , P=%. 1 f Tonne ’ ,P
*4/100)

15 printf( ’ \n f o r both ends f i x e d , P=%. 1 f Tonne ’ ,P
*16/100)

16 printf( ’ \n f o r one end f i x ed , one pinned , P=%. 1 f
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Tonne ’ ,P*4*2.13/100)
17

18 // Eva lua t i on o f c r i t i c a l l o ad (P) i n the t e x t i s
wrong

Scilab code Exa 8.2 Chapter8 Example 2

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 E=2*10^6 // kg/cmˆ2
5 sigma_y =2600 // kg/cmˆ2
6 I=2502 //cmˆ4
7 L=500 //cm
8 A=59.7 //cmˆ2
9 L_tcr=L/sqrt(I/A)

10

11 printf( ’ The a c t u a l c r i t i c a l l e n g t h r a t i o i s %. 1 f ’ ,
L_tcr)

12 // c a s e ( b )
13 L_cr=sqrt(E*%pi^2/ sigma_y)

14 printf( ’ \n ca s e ( b ) ’ )
15 printf( ’ \n The c r i t i c a l l e n g t h r a t i o i s %. 1 f ’ ,L_cr)
16

17 // c a s e ( a )
18 L_cr=sqrt(E*%pi ^2/(4* sigma_y))

19 printf( ’ \n ca s e ( a ) ’ )
20 printf( ’ \n The c r i t i c a l l e n g t h r a t i o i s %. 1 f ’ ,L_cr)
21

22 // c a s e ( c )
23 L_cr=sqrt (4*E*%pi^2/ sigma_y)

24 printf( ’ \n ca s e ( c ) ’ )
25 printf( ’ \n The c r i t i c a l l e n g t h r a t i o i s %. 1 f ’ ,L_cr)
26

27 // c a s e ( d )

59



28 L_cr=sqrt (2.05*E*%pi^2/ sigma_y)

29 // Re s u l t s
30 printf( ’ \n ca s e ( d ) ’ )
31 printf( ’ \n The c r i t i c a l l e n g t h r a t i o i s %. 1 f ’ ,L_cr)
32 printf( ’ \n Only i n c a s e ( a ) a c t u a l r a t i o i s more

than c r i t i c a l r a t i o and ma t e r i a l \n remains
e l a s t i c For c a s e s ( b ) , ( c ) and ( d ) c r i t i c a l
l e n g t h r a t i o i s \n much h i gh e r and hence the
ma t e r i a l y e l d s b e f o r e c r i p p l i n g l o a d s a r e r eached
’ )

Scilab code Exa 8.3 Chapter8 Example 3

1 clc

2 // i n i t i a l z a t i o n o f v a r i a b l e s
3 clear

4 h=3.5 //m
5 A=22.4 //cmˆ2
6 r=7.08 //cm
7 E=2*10^6 // kg/cmˆ2
8 Q=1/2

9 // c a l c u l a t i o n s
10 h=h*100

11 Q1=(Q*h/r)^2

12 s_cr=E*%pi^2/Q1

13 // r e s u l t s
14 printf( ’ The c r i t i c a l s t r e s s i s %d kg/cmˆ2 ’ ,s_cr)
15 printf( ’ \n This i s much h i g h e r than y i e l d s t r e s s f o r

the mat e r i a l , \n so the column w i l l f a i l by
y i e l d i n g ’ )

16

17 // round ing o f f e r r o r s i n the t e x t

60



Scilab code Exa 8.4 Chapter8 Example 4

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 r_min =1.17 //cm
5 A=17.21 //cmˆ2
6 Q=1/2

7 h=3.5 //m
8 E=2*10^6 // kg/cmˆ2
9 h=h*100

10 // c a l c u l a t i o n s
11 Q1=(Q*h/r_min)^2

12 s_cr=E*%pi ^2/Q1

13 P_cr=s_cr*A

14 // r e s u l t s
15 printf( ’ The c r i p p l i n g l oad i s %d kg ’ ,P_cr)
16

17 // wrong c a l c u l a t i o n s g i v en i n the t e x t

Scilab code Exa 8.5 Chapter8 Example 5

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 L=2.5 //m
5 A=6.02 //cmˆ2
6 Q1=105

7 s=796.5 // kg/cmˆ2
8 // c a l c u l a t i o n s
9 P=2*A*s

10 printf( ’ The s a f e l oad i s %d kg ’ ,P)
11 // Re s u l t s
12 // wrong c a l c u l a t i o n s i n the t e x t
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Scilab code Exa 8.6 Chapter8 Example 6

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 h=3.5 //m
5 r_xx =7.08 //cm
6 A=24.38 //cmˆ2
7 Q=0.5

8 Q1=Q*h*100/ r_xx

9

10 // P e rm i s s i b l e l oad by s e c e n t f o rmu la
11 P=1231.28*2*A

12 printf( ’ P e rm i s s i b l e l oad by s e c e n t f o rmu la : %d kg ’ ,P
)

13

14 // P e rm i s s i b l e l oad by Rankine−Gordon fo rmu la
15 P=1260/(1+(24.75^2/18000))*2*A

16 printf( ’ \n P e rm i s s i b l e l oad by Rankine−Gordon
fo rmu la : %d kg ’ ,P)

17

18 // P e rm i s s i b l e l oad by p a r a b o l i c f o rmu la
19 P=(1050 -0.0233* Q1^2) *2*A

20 printf( ’ \n P e rm i s s i b l e l oad by p a r a b o l i c f o rmu la : %d
kg ’ ,P)

21

22 // P e rm i s s i b l e l oad by s t r a i g h t − l i n e f o rmu la
23 P=(1120 -Q1*4.8) *2*A

24 printf( ’ \n P e rm i s s i b l e l oad by p a r a b o l i c f o rmu la : %d
kg ’ ,P)

25

26 // Rounding o f f e r r o r s i n the t e x t
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Chapter 9

COMBINED STRESSES

Scilab code Exa 9.1 Chapter9 Example 1

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 // c a s e ( a )
5 A=72.9 //cmˆ2
6 Iy=633 //cmˆ4
7 Ix=1199 //cmˆ4
8 t=24/(5* Ix)+13.5/(5* Iy)

9 r=1/(A*t)

10 printf( ’ c a s e ( a ) \n r = %. 3 f cm ’ ,r)
11 // c a s e ( b )
12 t=24/(5* Ix) -13.5/(5*Iy)

13 r=1/(A*t)

14 printf( ’ \n ca s e ( b ) \n r = %. 1 f cm ’ ,r)
15 // c a s e ( c )
16 t= -24/(5*Ix)+13.5/(5* Iy)

17 r=1/(A*t)

18 printf( ’ \n ca s e ( a ) \n r = %. 1 f cm ’ ,r)
19 printf( ’ \n So the l oad i s to be p l a c ed on the l e g OD

, at a d i s t a n c e o f %. 1 f cm from O ’ ,r )

63



Scilab code Exa 9.3 Chapter9 Example 3

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 b=14 //cm
5 d=20 //cm
6 rx=8.46 //cm
7 ry=2.99 //cm
8 // c a l c u l a t i o n s
9 ex=2*rx^2/d

10 ey=2*ry^2/b

11 h=2*ex

12 w=2*ey

13 // r e s u l t s
14 printf( ’ f o r s t e e l h e i g h t=%. 3 f cm and width=%. 3 f cm ’ ,

h,w)

15 // ISHB 225
16 b=22.5 //cm
17 d=22.5 //cm
18 rx=9.8 //cm
19 ry=4.96 //cm
20 // c a l c u l a t i o n s
21 ex=2*rx^2/d

22 ey=2*ry^2/b

23 h=2*ex

24 w=2*ey

25 // r e s u l t s
26 printf( ’ \n f o r an ISHB he i g h t=%. 3 f cm and width=%. 3 f

cm ’ ,h,w)

Scilab code Exa 9.4 Chapter9 Example 4
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1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 t=280 // kg/cmˆ2
5 c=840 // kg/cmˆ2
6 xbar =7.5 //cm from AB
7 A=210 //cmˆ2
8 // c a l c u l a t i o n s
9 e=50+ xbar //cm

10 Iyy =7433 //cmˆ2
11 k=(1/210+e*xbar/Iyy)

12 P=t/k

13 k1=( -1/210+e*(xbar +5)/Iyy)

14 P1=c/k1

15 P_safe=min(P1,P)

16 // r e s u l t s
17 printf( ’ The s a f e l oad i s %d kg ’ ,P_safe)

Scilab code Exa 9.5 Chapter9 Example 5

1 clc

2 // i n i t i a l i z a t i o n o f the v a r i a b l e s
3 clear

4 s=1.6 //m
5 s1=4 //m
6 pi=28 // d e g r e e s
7 w=16 // kg/mˆ2
8 p=100 // kg/mˆ2
9 pl=20 //cm

10 pb=10 //cm
11 r=500 // kg/mˆ3
12 // c a l c u l a t i o n s
13 pi=pi*%pi /180 // r a d i a n s
14 W=w*s+(r*pl*pb /(100*100))

15 P=p*s
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16 L=P+W*cos(pi)

17 Mx=L*s1 ^2*100/8

18 sigma_1=Mx*6/(pb*pl^2)

19 My=W*sin(pi)*s1 ^2*100/8

20 sigma_2=My*6/(pl*pb^2)

21 sigma=sigma_1+sigma_2

22 // r e s u l t s
23 printf( ’Due to bending i n the noth the p lane s , D

e x p e r i e n c e s maximum \n compre s s i on o f %. 2 f kg/cm
ˆ2 and B has maximum t e n s i o n o f %. 2 f kg/cmˆ2 ’ ,
sigma ,sigma)

Scilab code Exa 9.6 Chapter9 Example 6

1 clc

2 // i n i t i a l i z a t i o n o f the prob lems
3 clear

4 s=1.6 //m
5 s1=4 //m
6 pi=28 // d e g r e e s
7 w=16 // kg/mˆ2
8 p=100 // kg/mˆ2
9 pl=20 //cm

10 pb=10 //cm
11 r=500 // kg/mˆ3
12 Zx=54.8 //cmˆ3
13 Zy=3.9 //cmˆ3
14 // c a l c u l a t i o n s
15 pi=pi*%pi /180 // r a d i a n s
16 W=w*s+8.1

17 P=p*s

18 L=P+W*cos(pi)

19 Mx=L*s1 ^2*100/8

20 sigma_1=Mx/Zx

21 My=W*sin(pi)*s1 ^2*100/8
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22 sigma_2=My/Zy

23 sigma=sigma_1+sigma_2

24 // r e s u l t s
25 printf( ’Maximum s t r e s s e s a r e %d kg/cmˆ2 , t e n s i o n or

compre s s i on ’ ,sigma)

Scilab code Exa 9.7 Chapter9 Example 7

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 s=1.6 //m
5 s1=4 //m
6 pi=28 // d e g r e e s
7 w=16 // kg/mˆ2
8 p=100 // kg/mˆ2
9 pl=20 //cm

10 pb=10 //cm
11 r=500 // kg/mˆ3
12 sg=5 //cm
13 E=12*10^4

14 pi=pi*%pi /180 // r a d i a n s
15 // c a l c u l a t i o n s
16 W=w*s+(r*pl*pb /(100*100))

17 P=p*s

18 L=P+W*cos(pi)

19 Mx=L*s1 ^2*100/8

20 sigma_1=Mx*6/(pb*pl^2)

21 My=W*sin(pi)*s1 ^2*100/8

22 sigma_2=My*6/(pl*pb^2)

23 st=sigma_1*sg/10

24 Ts=st-sigma_2

25 ez=Ts/E

26 // r e s u l t s
27 printf( ’ The s t r a i n gauge , a l i g n e d to the z a x i s w i l l
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g i v e compre s s i on s t r a i n o f %. 1 e ’ ,ez)

Scilab code Exa 9.8 Chapter9 Example 8

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 P=3 // tonne /m
5 s=6 //m
6 l=50 //cm
7 b=20 //cm
8 k=0.5 //m
9 // c a l c u l a t i o n s

10 R=P*s/2

11 sf=R-k*P

12 bm=R*k-P*k^2/2

13 tau_xy =1.5*sf *1000/(l*b)

14 tau_max=tau_xy

15 str=bm*s*10^5/(b*l*l)

16

17 // c o n s i d e r the l i n e a−a
18

19 sigma_x=str *12.5/25

20 sigma_y =0

21 tau_xy=tau_xy *(1 -(12.5/25) ^2)

22

23 sigma_1 =( sigma_x+sigma_y)/2+ sqrt ((1/2*( sigma_x -

sigma_y))^2+ tau_xy ^2)

24 sigma_2 =( sigma_x+sigma_y)/2-sqrt ((1/2*( sigma_x -

sigma_y))^2+ tau_xy ^2)

25

26 printf( ’ For the l i n e a−a the bending s t r e s s and
s h e a r i n g s t r e s s a r e \n r e s p e c t i v e l y %. 2 f kg/cmˆ2 ,
%. 2 f kg/cmˆ2 ’ ,sigma_x ,tau_xy)

27 printf( ’ \n The p r i n c i p a l s t r e s s e s a r e %. 2 f kg/cmˆ2 (
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t e n s i o n ) %. 2 f kg/cmˆ2 ( compre s s i on ) ’ ,sigma_1 ,
sigma_2)

28

29 // c o n s i d e r the l i n e c−c
30 printf( ’ \n For the l i n e c−c the bending s t r e s s and

s h e a r i n g s t r e s s a r e \n r e s p e c t i v e l y %. 2 f kg/cmˆ2 ,
%. 2 f kg/cmˆ2 ’ ,sigma_x ,tau_xy)

31 printf( ’ \n The p r i n c i p a l s t r e s s e s a r e %. 2 f kg/cmˆ2 (
compre s s i on ) %. 2 f kg/cmˆ2 ( t e n s i o n ) ’ ,sigma_2 ,
sigma_1)

32

33 // f o r the l i n e b−b
34 tau_xy=tau_max

35 sigma_x =0

36 sigma_y =0

37 sigma_1 =( sigma_x+sigma_y)/2+ sqrt ((1/2*( sigma_x -

sigma_y))^2+ tau_xy ^2)

38 sigma_2 =( sigma_x+sigma_y)/2-sqrt ((1/2*( sigma_x -

sigma_y))^2+ tau_xy ^2)

39 // r e s u l t s
40 printf( ’ \n For the l i n e b−b the bending s t r e s s and

s h e a r i n g s t r e s s a r e \n r e s p e c t i v e l y %. 2 f kg/cmˆ2 ,
%. 2 f kg/cmˆ2 ’ ,sigma_x ,tau_xy)

41 printf( ’ \n The p r i n c i p a l s t r e s s e s a r e %. 2 f kg/cmˆ2 (
t e n s i o n ) %. 2 f kg/cmˆ2 ( compre s s i on ) ’ ,sigma_1 ,
sigma_2)

Scilab code Exa 9.9 Chapter9 Example 9

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 P=3 // tonne /m
5 s=6 //m
6 l=50 //cm
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7 b=20 //cm
8 k=0.5 //m
9 // c a l c u l a t i o n s
10 R=P*s/2

11 sf=R-k*P

12 bm=R*k-P*k^2/2

13 tau_xy =1.5*sf *1000/(l*b) //max sh ea r s t r e s s
14 tau_max=tau_xy

15 str=bm*s*10^5/(b*l*l) //max bending s t r e s s
16

17 // c o n s i d e r the l i n e a−a
18

19 sigma_x=str *12.5/25

20 sigma_y =0

21 tau_xy=tau_xy *(1 -(12.5/25) ^2)

22

23 sigma_1 =( sigma_x+sigma_y)/2+ sqrt ((1/2*( sigma_x -

sigma_y))^2+ tau_xy ^2)

24 sigma_2 =( sigma_x+sigma_y)/2-sqrt ((1/2*( sigma_x -

sigma_y))^2+ tau_xy ^2)

25

26 theta =1/2* atan (2* tau_xy /(sigma_x -sigma_y))

27 sigma_p=sigma_1/cos(theta)

28 P=sigma_p *2*l*b/(3*1000)

29 printf( ’A p r e s t r e s s i n g f o r c e o f %. 2 f Tonne must be
app l i e d to ba l an c e the t e n s i o n at a−a ’ ,P)

30

31 //At bottom po in t D or C
32 pre_str=P*2*1000/(l*b)

33 net=str -pre_str

34 printf( ’ \n At bottom po i n t D or C ’ )
35 printf( ’ \n Net t e n s i o n = %. 2 f kg/cmˆ2 ’ ,net)
36

37 // c o n s i d e r the l i n e b−b
38 pre_str=P

39 sigma_x=pre_str

40 sigma_y =0

41 tau_xy=tau_max
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42 sigma_1 =( sigma_x+sigma_y)/2+ sqrt ((1/2*( sigma_x -

sigma_y))^2+ tau_xy ^2)

43 sigma_2 =( sigma_x+sigma_y)/2-sqrt ((1/2*( sigma_x -

sigma_y))^2+ tau_xy ^2)

44 printf( ’ \n At s e c t i o n b−b ’ )
45 printf( ’ \n pre−s t r e s s=%. 2 f kg/cmˆ2 ’ ,pre_str)
46 printf( ’ \n p r i n c i p a l s t r e s s e s a r e %. 2 f , %. 2 f kg/cmˆ2

’ ,sigma_1 ,sigma_2)
47

48 // f o r the l i n e c−c
49 sigma_x=str *12.5/25

50 sigma_y =0

51 tau_xy=tau_xy *(1 -(12.5/25) ^2)

52 sigma_1 =( sigma_x+sigma_y)/2+ sqrt ((1/2*( sigma_x -

sigma_y))^2+ tau_xy ^2)

53 sigma_2 =( sigma_x+sigma_y)/2-sqrt ((1/2*( sigma_x -

sigma_y))^2+ tau_xy ^2)

54 pre_str=pre_str /2

55 net=sigma_1+pre_str

56 sigma_x=net

57 sigma_y =0

58 sigma_1 =( sigma_x+sigma_y)/2+ sqrt ((1/2*( sigma_x -

sigma_y))^2+ tau_xy ^2)

59 sigma_2 =( sigma_x+sigma_y)/2-sqrt ((1/2*( sigma_x -

sigma_y))^2+ tau_xy ^2)

60 // r e s u l t s
61 printf( ’ \n At s e c t i o n c−c ’ )
62 printf( ’ \n the d i r e c t s t r e s s i s %. 2 f kg/cmˆ2 ’ ,net)
63 printf( ’ \n pre−s t r e s s = %. 2 f kg/cmˆ2 ’ ,pre_str)
64 printf( ’ \n p r i n c i p a l s t r e s s e s a r e %. 2 f , %. 2 f kg/cmˆ2

’ ,sigma_1 ,sigma_2)
65

66 // wrong c a l c u l a t i o n s i n the th ex t f o r some pa r t s

Scilab code Exa 9.10 Chapter9 Example 10
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1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 b=2 //cm
5 h=2 //cm
6 T=2000 //kg−cm
7 V=250 // kg
8 M=2000 //kg−cm
9 // c a l c u l a t i o n s

10 Mmax=M*6/(b*h*b)

11 Vmax =3*V/(2*b*h)

12 Zt =0.208*b^2*h

13 Tmax=T/(Zt)

14

15 sigma=Mmax

16 printf( ’ p o i n t s A,B, ’ )
17 printf( ’ \n sigma=%d kg/cmˆ2 ( t e n s i o n ) ’ ,sigma)
18 printf( ’ \n po i n t s C,D, ’ )
19 printf( ’ \n sigma=%d kg/cmˆ2 ( cmpre s s i on ) ’ ,sigma)
20 tau=Vmax+Tmax

21 printf( ’ \n po i n t E ’ )
22 printf( ’ \n tau=%. 2 f kg/cmˆ2 sh ea r ’ ,tau)
23 tau=Vmax -Tmax

24 printf( ’ \n tau=%. 2 f kg/cmˆ2 sh ea r ’ ,tau)
25 // at G
26 sigma_x=sigma

27 sigma_y =0

28 tau_xy=Tmax

29 sigma_1 =( sigma_x+sigma_y)/2+ sqrt ((1/2*( sigma_x -

sigma_y))^2+ tau_xy ^2)

30 sigma_2 =( sigma_x+sigma_y)/2-sqrt ((1/2*( sigma_x -

sigma_y))^2+ tau_xy ^2)

31 // r e s u l t s
32 printf( ’ \n at po i n t G ’ )
33 printf( ’ \n s igma 1 = %d kg/cmˆ2 ( t e n s i o n ) ’ ,sigma_1)
34 printf( ’ \n s igma 2 = %d kg/cmˆ2 ( compre s s i on ) ’ ,

sigma_2)

35
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36 // Ques t i on was asked on ly to f i n d out at A,B,C,D,E ,
F and G

Scilab code Exa 9.11 Chapter9 Example 11

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 w=10 //cm
5 s=2.8 //m
6 P=1 // tonne
7 Ft=1.4 //cm
8 Wt=0.8 //cm
9 Ix =13989.5 //cmˆ4

10 Z=699.5 //cmˆ3
11 // c a l c u l a t i o n s
12 BM= 2.8

13 T=P*1000*8.21

14 SF=P*1000

15 BS=BM *10^5/(Z)

16 sigmaXA=BS *18.6/20

17 K=w*Ft *19.3+18.6* Wt*9.3

18 tau_xy_C=SF/(Ix*Wt)*K

19 tau_xy_A=tau_xy_C *(w*Ft *19.3)/K

20 tau_xy_B=tau_xy_A *0.5*Wt/w

21 sigmaXB=sigmaXA *19.3/20

22

23 tau_max =3*Ft *8210/(w*Ft ^3+37.2* Wt^3)

24 tau_A =3*Wt *8210/(w*Ft ^3+37.2* Wt^3)

25

26 // For po i n t A
27 Shear=tau_xy_A -tau_A

28 sigma_x=sigmaXA

29 sigma_y =0

30 tau_xy=Shear
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31 sigma_1 =( sigma_x+sigma_y)/2+ sqrt ((1/2*( sigma_x -

sigma_y))^2+ tau_xy ^2)

32 sigma_2 =( sigma_x+sigma_y)/2-sqrt ((1/2*( sigma_x -

sigma_y))^2+ tau_xy ^2)

33

34 printf( ’ For po i n t A ’ )
35 printf( ’ \n Tota l s h e a r= %. 1 f kg/cmˆ2 ’ ,Shear)
36 printf( ’ \n Bending s t r e s s = %d kg/cmˆ2 (Compr . ) ’ ,

sigma_x)

37 printf( ’ \n P r i n c i p a l s t r e s s e s a r e %d ( t e n s i o n ) , %d (
comp . ) kg/cmˆ2 ’ ,sigma_1 ,sigma_2)

38

39 // For po i n t B
40 printf( ’ \n FOr po i n t B ’ )
41 printf( ’ \n Bending sh ea r s t r e s s i s %. 2 f k/cmˆ2 ’ ,

tau_xy_B)

42 sigmaXB=BS *19.3/20

43 sigma_x=sigmaXB

44 sigma_y =0

45 tau_xy=tau_max

46 sigma_1 =( sigma_x+sigma_y)/2+ sqrt ((1/2*( sigma_x -

sigma_y))^2+ tau_xy ^2)

47 sigma_2 =( sigma_x+sigma_y)/2-sqrt ((1/2*( sigma_x -

sigma_y))^2+ tau_xy ^2)

48 printf( ’ \n P r i n c i p a l s t r e s s e s a r e %d ( t e n s i o n ) , %d (
comp . ) kg/cmˆ2 ’ ,sigma_1 ,sigma_2)

49

50 // Answers i n the t e x t a r e app rox imat i on s

Scilab code Exa 9.12 Chapter9 Example 12

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 b=10 //cm
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5 h=10 //cm
6 P=5 // tonne
7 e=1 //cm
8 E=12*10^4 // kg/cmˆ2
9 str =130 // kg/cmˆ2
10 n=3

11 L=2 //m
12 // c a l c u l a t i o n s
13 L=L*100 //cm
14 Pcr=%pi^2*E*b*h^3/(12*L^2)

15 Pcr=Pcr /1000

16 Smax=-P*1000/(b*h) -(P*1000*1*5*12/10^4) *1/(1 -(n*P/

Pcr))

17 // r e s u l t s
18 printf( ’ p e rm i s s i b l e s t r e s s = %d kg/cmˆ2 ’ ,str)
19 printf( ’ \n dev e l o ed s t r e s s = %. 1 f kg/cmˆ2 ’ ,Smax)
20 printf( ’ \n S i n c e i t i s below the p e rm i s s i b l e s t r e s s ,

the d e s i g n i s s a f e ’ )

Scilab code Exa 9.13 Chapter9 Example 13

1 clc

2 // i n i t i a l i z a t i o o f v a r i a b l e s
3 clear

4 // l i n k e d to 9 . 1 3
5 b=10 //cm
6 h=10 //cm
7 P=5 // tonne
8 e=1 //cm
9 E=12*10^4 // kg/cmˆ2

10 str =130 // kg/cmˆ2
11 n=3

12 L=2 //m
13 // c a l c u l a t i o n s
14 L=L*100 //cm
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15 Pcr=%pi^2*E*b*h^3/(12*L^2)

16 Pcr=Pcr /1000

17 Smax=-P*1000/(b*h) -(P*1000*1*5*12/10^4) *1/(1 -(n*P/

Pcr))

18 Smax=abs(Smax)

19

20 rr=b*h^3/(12*100)

21 Smax_se=P*1000/(b*h)*(1+e*5/rr*sec(%pi /2* sqrt(n*P/

Pcr)))

22 Perror =(Smax -Smax_se)/Smax

23 Perror=Perror *100

24 Perror=abs(Perror)

25 // r e s u l t s
26 printf( ’ Us ing s e c e n t formula , s t r e s s ob ta i n ed i s %d

kg/cmˆ2 ’ ,Smax_se)
27 printf( ’ \n hence , the p e r c en t a g e e r r o r %. 2 f ’ ,Perror)
28 // approx imate answees i n the t e x t

Scilab code Exa 9.14 Chapter9 Example 14

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 P=400 // kg/m
5 L=10 //m
6 F=10 // tonne
7 n=3

8 Ixx =5943.1 //cmˆ4
9 A=52.03 //cmˆ2

10 rx =10.69 //cm
11 E=2*10^6 // kg/cmˆ2
12 // c a l c u l a t i o n s
13 Pcr=%pi^2*E*Ixx /((L*100) ^2)

14 Pcr=Pcr /1000

15 e=P*L^2/(8*F*1000)
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16 g=e*12.5*100/ rx^2

17 Smax=F*1000/A*(1+g*1/(1-n*(F/Pcr)))

18 // r e s u l t s
19 printf( ’ The maximum s t r e s s deve l oped i s %d kg/cmˆ2 ’ ,

Smax)

20

21 // approx imate c a l c u l a t i o n s i n v o l v e d i n the t e x t
book

Scilab code Exa 9.15 Chapter9 Example 15

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 // l i n k e d to 9 14
5 // c a l c u l a t i o n s
6 P=400 // kg/m
7 L=10 //m
8 F=10 // tonne
9 n=3

10 Ixx =5943.1 //cmˆ4
11 A=52.03 //cmˆ2
12 rx =10.69 //cm
13 E=2*10^6 // kg/cmˆ2
14 Pcr=%pi^2*E*Ixx /((L*100) ^2)

15 Pcr=Pcr /1000

16 e=P*L^2/(8*F*1000)

17 g=e*12.5*100/ rx^2

18 Smax=F*1000/A*(1+g*1/(1+n*(F/Pcr)))

19 // r e s u l t s
20 printf( ’ The maximum s t r e s s deve l oped i s %d kg/cmˆ2 ’ ,

Smax)

21

22 // approx imate answer i n the t e x t
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Chapter 10

INTRODUCTION TO
ENERGY METHODS

Scilab code Exa 10.3 Chapter10 Example 3

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 L=6000 //cm
5 L1=150 //cm
6 T=90 //W
7 Ip=%pi *10^4/32

8 E=2*10^6 // kg/cmˆ2
9 G=E/2.5

10 A=3 //cmˆ2
11 delta =0.5

12 // c a l c u l a t i o n s
13 U=L/(2*E*A)+(T*T*L1/(2*G*Ip))

14 // U=0.5∗W∗ d e l t a
15 W=0.25/U

16 // r e s u l t s
17 printf( ’W = %. 1 f kg ’ ,W)
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Scilab code Exa 10.4 Chapter10 Example 4

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b e s
3 clear

4 cA=10 //cmˆ2
5 wA=5 //cmˆ2
6 P=1 // tonne
7 E=2*10^6 // kg/cmˆ2
8 P=P*1000 // kg
9 // c a l c u l a t i o n s

10 U_up=P^2*200/(2*E*cA)*1/ sqrt (3) *(2+4+6+8+10+12)

11 U_do=P^2*200/(2*E*cA)*1/ sqrt (3) *(1+3+5+7+9+11+13/2)

12 U_web=P^2*200/(2*E*wA)*1/ sqrt (3) *(2*13)

13 U=U_up+U_do+U_web

14 delta=U*2/(P)

15 // r e s u l t s
16 printf( ’ d e f l e c t i o n = %. 3 f cm ’ ,delta)

Scilab code Exa 10.7 Chapter10 Example 7

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 L=1 //m
5 w=10 // kg
6 h=50 //cm
7 A=1 //cmˆ2
8 E=2*10^6 // kg/cmˆ2
9 Ar=1 //cmˆ2

10 Ec =3*10^4 // kg/cmˆ2
11 // For s t e e l
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12 del=w*L*100/(A*E)

13 P=w*(1+ sqrt (1+(2*h/del)))

14 printf( ’ S t r e s s i n s t e e e l = %d kg/cmˆ2 ’ ,P)
15

16 // f o r c l o t h l am ina t e
17 del=w*L*100/(A*Ec)

18 P=w*(1+ sqrt (1+(2*h/del)))

19 printf( ’ \n S t r e s s i n c l o t h l am ina t e = %. 1 f kg/cmˆ2 ’
,P)

Scilab code Exa 10.8 Chapter10 Example 8

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 w=64 // kg
5 H=60 //cm
6 b=40 //cm
7 h=5 //cm
8 E=0.12*10^6 // kg/cmˆ2
9 Es =2*10^6 // kg/cmˆ2

10 // f o r pa r t ( a ) and ( b )
11 I=b*h^3/12

12 del =4*w*120^3/(E*I)

13 P=w*(1+ sqrt (1+(2*H/del)))

14 str=P*240*6/(b*h^2)

15 printf( ’ p a r t ( a ) and ( b ) ’ )
16 printf( ’ \n Maximum s t r e s s i n wood = %d kg/cmˆ2 ’ ,str)
17 printf( ’ \n Max . f o r c e on d i v e r s f e e t = %d kg ’ ,P)
18

19 // f o r pa r t ( c )
20 Ixx=I*E/Es

21 Zxx =19.4 //cmˆ2
22 Ixx =72.7 //cmˆ4
23 del =4*w*120^3/( Es*Ixx)
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24 P=w*(1+ sqrt (1+(2*H/del)))

25 str=P*240/ Zxx

26 // r e s u l t s
27 printf( ’ \n pa r t ( c ) ’ )
28 printf( ’ \n Maximum s t r e s s i n s t e e l = %d kg/cmˆ2 ’ ,str

)

29 printf( ’ \n Max . f o r c e on d i v e r s f e e t = %d kg ’ ,P)
30 printf( ’ \n Hence wood i s b e t t e r than s t e e l ’ )
31

32 // wrong c a l c u l a t i o n s i n some pa r t s

Scilab code Exa 10.11 Chapter10 Example 11

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 A=100 //cmˆ2
5 E=2*10^6 // kg/cmˆ2
6 // c a l c u l a t i o n s
7 del =1093.5*10^6/(E*A)

8 // 1093 . 5 from the t a b l e
9 // r e s u l t s

10 printf( ’ C en t r a l d e f l e c t i o n = %. 2 f mm’ ,del)

Scilab code Exa 10.12 Chapter10 Example 12

1 clc

2 // i n i t i a l i z a t i o n o f v a r i a b l e s
3 clear

4 T=30 // deg r e e c e l c i u s
5 alpha =0.0000117 // per d eg r e e c e l c i u s
6 //AB
7 L=6 //m
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8 dl=T*alpha*L

9 df =0.375 // kg
10 tot=dl*df

11 //BC
12 dl=T*alpha*L

13 df =0.375 // kg
14 tot=tot+dl*df

15 //CD
16 dl=T*alpha*L

17 df=0.75 // kg
18 tot=tot+dl*df

19 tot=tot *100*2

20 // r e s u l t s
21 printf( ’ The d e f l e c t i o n i s %. 4 f cm ’ ,tot)
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