4-19 Solutions to Exercises

Homework Exercisesfor Chapter 4
Analysis of Example Trussby a CAS — Solutions

EXERCISE 4.1 Not assigned.
EXERCISE 4.2 Not assigned.
EXERCISE 4.3 Not assigned.

EXERCISE 4.4

ElemStiff2DTwoNodeBar Usable for any plane truss but not other elements
MergeElemIntoMasterStiff Usable for any plane truss but not other elements
AssembleMasterStiffOfExampleTruss Usablefor exampletruss only
ModifiedMasterStiffForDBC Usable for any structure
ModifiedMasterForcesForDBC Usable for any structure
IntForce2DTwoNodeTruss Usable for any plane truss but not other elements
IntForcesOfExampleTruss Usable for example truss only

EXERCISE 4.5 Cedlls 3, 6 and 7 are modified as shown in Figure E4.2 below. The other cells can be kept
untouched.

Cell 3: module to assemble master stiffness matrix of truss of Exercise 3.6

Assenbl eMast er Sti ff Of Exanpl eTruss[]: = Mdul e[ { Ke, K=Tabl e[ 0, {6}, {6}]},
Ke=El entti f f 2DTwoNodeBar [ {{-4, 0}, {0, 3}}, {1000 2}1;
K= Mer geEl em ntoMasterStlff[Ke {1, 2,3, 4},
Ke=El entti f f 2DTwoNodeBar [ {{ O, 3}, {4, 0}}, {1000 4311 ;
K= Mer geEl em nt oMaster Sti ff[Ke, {3, 4,5, 6}, K];
Ret ur n[ K]

Ik

Cell 6: moduleto get internal forcesin members of truss of Exercise 3.6

I nt For cesOf Exanpl eTruss[u_]: = Modul e[ {f =Tabl e[ 0, {2}]},
f[[1]]=I nt For ce2DTwoNodeBar [ {{-4, 0}, {0, 3}}, {1000, 2}, {1, 2, 3, 4}, u] ;
f[[2]]=I nt For ce2DTwoNodeBar[{{ O, 3}, {4, 0}}, {1000, 4}, {3, 4,5, 6}, u] ;
Ret urn[ f]

[E
Céll 7: driver program to analyze truss of Exercise 3.6

f={0,0,12,0,0, 0};

K=Assenbl eMast er Sti f f Of Exanpl eTruss[];

Knmod=Modi fi edMast er Sti f f ForDBC[ {1, 2,5, 6}, K] ;

f rod=Modi f i edMast er For cesFor DB {1, 2, 5, 6}, f];

u=Si mpl i fy[ I nverse[ Knod] . f nod] ;

Print[" Conput ed nodal displacenents:"]; Print[u];
f=Sinplify[K u];

Print["External node forces including reactions:"]; Print[f];
p=Si npl i fy[ | nt For cesOf Exanpl eTruss[ u] ] ;

Print["Internal menber forces:"]; Print[p];

Conput ed nodal di spl acenents:

9 1
{0. 0. 575 125 0 0}
Ext ernal node forces including reactions:
9 9
{-8, 5 12, 0, -6, 7}

I nternal menber forces:

15 15
(2 -3

FIGURE E4.2. Modified cellsto do the truss of Exercise 3.6.
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EXERCISE 4.6 Not assigned.

EXERCISE 4.7 Not assigned.
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