2.1. (a) Use three 1-D bar elements,

For element 1 (connecting nodes 1 and 2),

K1 ‘? —11 _11]
For element 2 (connecting nodes 2 and 3),
Uy usz
,2EA 1)
L 1 1
For element 3 (connecting nodes 3 and 4),
usz Uy
Ks ‘? —11 _11]

U Uy Uz Uy

1 -1 0 0w Fy
EA[-1 3 =2 0 [|uz|=|F2
|0 -2 3 -—1f|lus| |F

0 0 -1 1]us F,

Load and boundary conditions are
u1:0, F2=O, F3=0, F4.=P

FE equations become:

gaAl3 =2 0][4] [0
—|-2 3 -1f|%|=|0
0 -1 11lUs P

3l = =11

Uy E4 2.5]

(b) Stress in element 1:



Stress in element 2:

osame3

E(1.5PL PL) P

=z(u3—u2)=z 24

EA EA

Stress in element 3:

osamel-3

_E, )_E(Z.SPL 1.5PL>_P
ST WIT T e T TEa )T a

2.2.Use six 1-D bar elements to discretize the simple structure as shown below:

For element 1:

Uy Uus
EA 1 -1
Ki= < [—1 1]
For element 2:
U Us
EA 1 -1
Ky= <1 [—1 1]
For element 3:
Uz Uy
_ 3EA [1 —1]
37 21 -1 1



For element 4:

Uy Us
EA 1 -1
Ky = 5, [—1 1]
For element 5:
Uy Usg
EA 1 -1
Ks= < [—1 1]
For element 6:
Us Ug
3EA 1 -1
Ke= =1 [—1 1]
The assembled global FE equations are:
Uy Uz Uz Uy Usg Ug
[ 0.2 0 -02 O 0 0 i [F1]
| O 0.2 -0.2 0 0 0 [uz| F,
[-02 —-02 19 -15 0 0 |us|=|F
| 0 0 -15 19 —-04 0 lu] |E,
|l0 0 0 -04 19 —1.5J|lusJ Fs
o o o o -15 15dul [g]

Load and boundary conditions are:
u]_:O, u2=0, F3:0, F4,:0, FSZO, F6:P

FE equations become:

0

- : . 0
L 0 -04 19 -—-15(|Us 0
0 0 —-15 1.5 1luUe P

U 2.500
us | _ PL13.167
us| = FA[5.667
Ug 6.333

The stress in element 1:

E PL P
(uz —uy)) =—x—025-0)=—

Uq E
o, = Eg, = E[-1/5L 1/5L] [ug] = =7 X —

5L

The stress in element 2:



P
S ) = X (25— 0) =5

u
o, = Ee, = E[-1/5L 1/5L] [uz] = X =

The stress in element 3:

E E P
—(u4—u3)=—><—(3167 2.5) = 0.33—

U3 _
03 = Ees = E[-1/2L 1/2L] [u4] = X y

The stress in element 4:

E E P
— (us — uy) ——x—(s 667 —3.167) = —

Uy
0, = Ee, = E[-1/5L 1/5L] [us] = X =

The stress in element 5:

E P
(u5—u4)——><—(5667 3167)——

Uy E

L

The stress in element 6:

E
(ug — us) = ><—(6333 5667)—033—

Us E
0s = Eeg = E[-1/2L 1/2L] [ué] = o7 X%

L

2.3.

Element1:1—-2, 6 =90° =0, m=1L

Uz

0
Ki=EFEA 1o 1 0 -1

L |0

0



Element2: 2 — 3,0 = 135°, | = —+/2/2, m =+/2/2

U, vy usz U3

1/2 -1/2 -1/2 1/2

K,=EA |-1/2 1/2 1/2 -1/2
V2L |12 172 172 —1)2
1/2 -1/2 -1/2 1/2

Element3: 2 — 4,0 = 45°, | =+/2/2, m=+/2/2

U, 12 Uy Va

1/2  1/2 -1/2 -1/2

K;=EA |1/2 1/2 -1/2 -1/2
V2L |-1/2 -172 172 12
-1/2 -1/2 172 1/2

Assemble the global FE system:

U " Uy v, u3 V3 Uy Vg

0 0 0 0 0 0 0 07uq [Fix

0 22 0 -2y2 0 0 0 0 fv| |[Fr

0 0 2 0 -1 1 -1 -1fuz| |Fx
EA o —2v2 0 2v2+2 1 -1 -1 —1||vz|=|Fa (1)
2¥2L 10 0 -1 1 1 -1 0 o0 [f“3] |Fsx

0 0 1 -1 -1 1 0 o053 |F

0 o0 -1 -1 0o 0 1 1 v“' Fyx

o o0 -1 -1 0 0 1 11 lhy

BCiui=vy=u3=v3=u,=v,=0, F,5 =0, Fpy = —P,

Reduced global FE equation:
EA 12 0
2V2L [0 2V2 + 2] [va] = [55]

Uu PL
[vz] - ﬂ[—o.g%s] (2)

Substituting (2) into (1), we have the following reduced equation:

Fix [ 0 0 ] r 0 1
Fiy 0 —-2v2 0.5858
F3x _ﬂ|—1 1 [uz]_ ‘—0.2071'
Fy| 2v2Ll 1 —1 |lv2l ™71 0.2071
Foy 1 -1 [ 0.2071 J
|F,, | 1 -1 0.2071



Uz

E v P
op=700 -1 0 1]|,;|=05858~
U1
.uz_
E P
0, = [ﬁ V2 2 \/_E] V21 = 0.2929=
\/—L 2 2 2 3 A
| U3 ]
.uz_
E P
o3 —[—E V2 vz \/_E] V21 = 0.2929=
V2L 2 2 3 s A
| U3 ]
2.4.
Y L
4 3
®F A @ E2v2A
L
45°
45%
VaSic MEN
P

Elementl:1-2,0=0°1l=1, m=0;

1 0 -1 0
Ki=EA 1o 0o 0 o
L |-1 0 1 0

0 0 0 0

Element2:1—3, § =45°, l=m =+2/2, L =+/2L;

u (%
12 1/2 —-1/2 —1/2 L1
K,=E(V24) |1/2 172 -1/2 -1/2|=EA |1
V2L -1/2 -1/2 1/2 1/2 T -1 -1
-1/2 -1/2 1/2 1/2 -1 -1

Element3:1—4, 6 =90°, [ =0, m=1;



Assemble the global FE system:

Solving,

Reaction forces:

From (1)

Stresses:

K3 = EA

L
r 2 1
1 2
-1 0
0 0

-1 -1
-1 -1
0 0

L0 -1

U vy Us Uy

0 0 0 O

0 1 0 -1

0 0 0 O

0 -1 0 1
-1 0 -1 -1 0
0 0 -1 -1 0
1 0 O 0 0
0 0 O 0 0
0 0 1 1 0
0 0 1 1 0
0 0 O 0 0
0 0 O 0 0

PL

(1] =352

]

0 1ruq [Fix
1|1, Fiy
0 [|uz Fox
0 |[v2]|_ |Far
0 u3 - F3X (1)
0 ||Vs Fsy
0 [ Fix
1 1t |E,, |
(2)
1
-2 PL _ P
0 [3EA 34
0



2.5.

Element 1:

Element 2:

Element 3:

_ E _\/E _\/E V2 V2||-2| PL
TVl 2 Tz 77 0 |34
E e 2p

= _ 2|z _ 20
oo=710 -1 0 1 |57 =37

0
Y k3
-—P

45° E,2V2A

1 6)45O 2

E,A

1-2,6=0,l=1,m=0

U, v U; vy

1 0 -1 0

K;=EAlo 0 0 o0

L|-1 0 1 O

0 0 0 0
23,0=13551= -2 m ="

U, v, Uz V3

1 -1 -1 1
K,=EQV24)|-1 1 1 -1
V2L(2)|-1 1 1 -1

1 -1 -1 1

1-3,0=9091=0m=1

0 0 0 O
K;=EAlo 1 0 -1
Zlo o o o

0 -1 0 1

Global stiffness matrix:



U V1 Uy VUV U3z V3

1 0 -1 0 0 0
EA[O 1 0 0 0 —1]
K=—|-1 0 2 -1 -1 1
Llo 0o -1 1 1 -1
0 0 -1 1 1 -1
0 -1 1 -1 -1 2

Applying B.C., where:

u1 =v1 =v2 = O,sz = O,F3x =P,F3y =0

0
P
0

U Uz U3

2 -1 117Uz
Uz
]_U3

ST I N e s | L1 BT EA~ 24

Uy
2 E

| o

VU3

2.6.




Element stiffness matrices are
Element 1: 0=0,l=1,m=0

u v U 7V

1 0 -1 0
ky,=EAl0 0 0 0
Ll-1 0 1 o0

0 0 0 O

Element 2: 0=90°%l=0m=1

U, %] Us U3

0 0 0 O
k,=EAl0 1 0 -1
Ll10 0 0 o

0 -1 0 1

Element 3: 0= 45°1= 1\/7/,171 =12

ul 171 u3 v3
1 1 -1 -1
ky=EV24)|1 1 -1 -1

24/2L -1 -1 1 1
-1 -1 1 1

Global FE equation

2 1 -1 0 -1 -1 [t Fix
EA[l 1 0 0 -1 —1] vy Fiy
—|-1 0 1 0 0 0 [|Uz|=|Fax
Lo o o 1 0o =-1fv| |Fy

-1 -1 0 0 1 1 [uSJ Fix

1 -1 0 -1 1 2wl |g]

Boundary Conditions:
U1=U1=u2=u3=0,F3y=0,172=_O-
V2 V3
EAT 1 —17[v2]1 = [Foy
T[—1 2 ][U3] [ 0 ]
Or _U2+2v3:0
1 1
173=§172=_§G

Stresses:



E 1
o =7[=1 0 1 0f,[=0
VU,
E o E E
_£ Vol _E( . _9\_E°
=70 -1 0 1l _L(G 2)_2L
U3
Uq
E[ 1 1 1 1]171 E( O') Eo
O = —|—— _— e —_— =—-—)]= ——
3\/7L\/§\/§\/§\/§';3 2L\ 2 4L
3

2.7.

Element stiffness matrices:

Elementl:1-2,0=0°1l=1, m=0

<
[aN
N
=
<
N
<
N

1 0 -1 0
ki=EA o o o0 o0
L |-1 0 1 0
0 0 0 0

Element2:1—-3, 0 =90°, =0, m=1



Element3:2 —3, 6 = 135°, | = —2v2, m =2/2

U, v,
12 —-1/2
ks =E(2V24) |-1/2 12
VEL -1/2 1/2
1/2  —1/2
Element4: 2 — 4, 6 =45° 1 =+2/2, m=+2/2
Uy %)
12  1/2
k,=E@V24) | 1/2 1/2
V2L -1/2 —-1/2
-1/2 —-1/2
Element5:3—-4,06=0° [=1, m=0
Us U3 Uy
1 0 -1
ks=EA 1o 0 o0
2L -1 0 1
0O 0 O
Assemble the global FE system:
Uy 1 Uy 1) Us
r 1 0 -1 0 0
0 0+1 0 0 0
-1 0 1+41+1 0-1+1 -1
0 0 0—-1+4+1 0+1+1 1
0 0 -1 1 0+1+4+0.5
0 -1 1 -1 0-1
0 0 -1 -1 —-0.5
L 0 0 -1 -1 0

Us
-1/2
1/2
1/2
—-1/2

Uy
—-1/2
—-1/2
1/2
1/2

-1
1
-1
0-1
1+1
0
0

U3
1/2
-1/2
—-1/2
1/2

2
—-1/2
—-1/2
1/2
1/2

Uy
0
0
-1
-1

—0.5

0

1+0.5

1

B.C.:u1:v1=v4=0, F2X=F3X=F3Y=O1 F2y=P, F4X=0’

Applying B.C. to equation (1), we have:

U vy
3 0
EA 01 i
L 1 -1
-1 -1

Uy
1 —l,]
-1 -1 |
-1 -0.5
20 J
0 1.5

Uy

0 -

0
-1
-1

0

N =)




[42] [ 0]
|v2| pp| 125
. |us| = —1-0.25
lv,|  EAl o5
lua  Lo7s ]
Substituting (2) into (1), we have:
Up
Fix gal[-1 0 0 0 O Uy 0
Fy|=7[0 0 0 -1 of |[4|=P|-05
Fyy -1 -1 0 o 1l |vs —0.5

Uy

2.8.

Element stiffness matrices:

Element 1: 1-2,0=01l=1m=0

1 0 -10
ky=EQAI0 0 0
L [-1 0 1 o0

0 0 0

Element 2: 2-3,0=0,l=1,m=0



Element 3:

Element 4:

Element 5:

Element 6:

Element 7:

U, 7V, Uz V3

1 0 -1 0
ky=E2A)|0 0 0 0
L [-1 0 1 o0
0 0 0 0
2 1
1-5,l \/_,m—ﬁ
u, vy Us Vs
4 2 4 2
5 5 5 5
2 1 2 1
EGVSA)| = = -2 —=
ks = 5 5 5 5
V5Ll 4 2 4 2
)|-= -= = =
5 5 5 5
2 1 2 1
5 5 5 5.

2-5,0=90°%1l=0m=1

o 0 0 O
k4=?0 1 0 -1
[0 0 0 0
0 -1 0 1
2 1
3—5,l———5,m—ﬁ
Uz Vs Uus v
- 4 2 4
5 5 5
2 1 2
EGWsAl-= = =
k5 = 5 5 5
V5L | 4 2 4
) |-= = =
5 5 5
2 1 2
) 5 5

1-4,0=90°1=0m=1

U vy Us V4

0O 0 o0 O
ke=EQCA0 1 0 -1
L [0 0 0 O

0O -1 0 1

2
5-4,[— ——5,m _ﬁ

ull N
)

ull N Ul =

ul] =
L




E(/54)
k, =
(@)
2
Assemble the global FE system:
Uy (21 U, 12 Us
r 1.8 04 -1 0 0
0.4 1.2 0 0 0
-1 0 2 0 -1
28al O 0 0 1 0
I 0 0 -1 0 1.8
0 0 0 0 -04
0 0 0 0 0
0 -1 0 0 0
-08 —-04 O 0 -08
l-04 -02 0 -1 04

Boundary Conditions:

Us Vg Us Vs
4 2 4 27
5 5 5 5
2 1 2 1
5 5 5 5
4 2 4 2
5 5 5 5
2 1 2 1
L 5 5 5 54
U3 Uy Uy Us
0 0 0 -0.8
0 0 -1 -04
0 0 0 0
0 0 0 0
—-0.4 0 0 -0.8
0.2 0 0 0.4
0 08 -04 -0.8
0 -04 1.2 0.4
04 -08 04 2.4
-02 04 -02 -04

Us

—0.47,

-0.2
0
-1
0.4
-0.2
0.4
-0.2
-0.4

1.6 1

U =V, =U,=0,Fox =Fy = F3x = Fpy = Fsx = F5y = 0,F3y =P

Applying BCs to the global FE system, we have:

U, 1) Us V3 Vs
2 0 -1 0 0
0 1 0 0 0
2EAl-1 0 18 -04 O
L]0 0 -04 02 0
0 0 0 0 12
0 0 -08 04 04
L0 -1 04 -02 -02
_uz_ — 2 -
%) 3
sl pL|4
V| 2E4 119
Us -1
L Vs | L 3

The reaction forces are:

Us
0
0
-0.8
0.4
0.4
2.4
—-0.4

Us

0—_

-1
0.4
-0.2
-0.2
-0.4

1.6 &

Il
ococovo oo




Fix] apal-1
w|=——0
Fux L 0

0
-1
-0.4

-0.8
-0.4
-0.8

_uz_

—0.47|u

W
I
N
o

—0.2||va|=| -P
0.4 1}Va 2P
Us
L Vs |

2.9.In the Engineering Data table, add material properties of Douglas Fir:

fiew All { Customize. ..

[\ 2.9 - Workbench = B
File Edit View Tools Units Extensions Help
_IMew (5 open.. [l save [H save ss.
e -Bx
B & D E
Linear Elastic 1 Contents of Engineering Data E |k Description a Tellp(:.:r)ahle e Ymng;;;om = P:?':':s mg:)nm mwp;;m -
Experimental Streg 7z =
Hyperelastic 3 % Douglas Fr = z 1.31E+10 0.29 1.0397E+10 5.0775E+09
Plasticity Fatigue Data at zero mean stress comes
e 4 % structural steel 1] from 1998 ASME BPY Code, Section 8,
Div 2, Table 5-110.1
i - Cick here to add a new material
Strength
Gasket
Viscoelastic
Shape Memory All
Damage
A B C D |E
: s e e Cax
2 |B & Isotropic Blasticity [} F ]
3 Derive from Young's Modulus and Poisson's Ratio ;I
4 Young's Modulus 1.31E+10 | ]
5 Paisson's Ratio 0.29 =]
3 Bulk Modulus 1.0397E+10 Pa ]
7 Shear Modulus 5.0775E+03 Pa ]

& Ready

(=1 Show Progress |, Show 4 Messages | .:

In the DesignModeler program, create a line sketch of the roof truss and a cross section definition of
the truss member. Then create a line body concept model from the sketch:




.
) A: Static Structural - DesignModeler [E=ER =

File Create Concept Tools View Help

AHE @] Dl G st [ b B BEB| 0 105 QR 6 AR+ 6 |

W~ W~ f- /- A~ A~ S AP

¥WPlane v e | sketent v || <} Generate @ Share Topology [FF]Parameters

| REtrude giRevolve g Sweep b Skin/Loft

| B THinSurfece G Blend » % Chamfer BaSlice

| #Point B Conversion
Tree Outline a

)-8 A: Static Structural
[ ite X¥Plane
: 2 Sketchl
Loy ZHPlane
by YZPlane
B Linel
© LD Sketchl
[yl 1 Cross Section
vyl Rectl
5,89 1Part, 1 Body

L.~ Line Body

Sketching  Modeling

Details View T

(=1 Details of Sketchl -
Sketch Sketchl
Sketch Visibility Show Sketch
Show Constraints? | No = Y

= | Edges: 21
Line L7 .
Line Lng ¥
Line Ln9 -
Line Ln10
Line Lnil
Line Lnl13
Line Lnl4 - | Model view [ Print Preview |

& Ready No Selection Meter b b 4

.
&) A: Static Structural - DesignhModeler [E=RE]

| File Create Concept Tools View Help

| QB @[ Dude Gredo [[seece [ - | RRRB ¢ (M oS¢ QAGEAXE |+ @ 2

|- M- - A~ S A S AP

| cprane - | sketent - i H -} Generate @ Share Topology (55 Parameters

| Betrude ghaRevolve o Sweep  § Skin/Loft

| B ThinSufece @ Blend = % Charier Wi Slice

J @ Point B Conversion
Tree Outline 1 Graphics

[E)-- /8] A: Static Structural
Sy 3 XYPlane H
b LD Sketchl

w7 ZHPlane

47 YZPlane

£ Linel

bl Sketchl

@8 1 Cross Section

i [ Rectl

3-8 1 Part, 1 Body

v~ Linc Body

L]

Sketching  Modeling

Details View o
[=/| Details of Rect1 -

Sketch [Rectt
Show Constraints? | No

[=| Dimensions: 2

B [0.005 m
H |000sm 8 .
I-/| Edges: 4

Line Ln31
Line Ln32
Line Ln33
Line Ln34

m

1=1| Physical Properties: 10 Model View | Print Preview |

4

@ Ready Mo Selection Meter o o

In the Multiple Systems — Mechanical program, retrieve results after applying loads and boundary
conditions:




{Z) Multiple Systems - Mechanical [ANSYS Academic Teaching Introductory] ‘ ‘ [E=REE %

File Edit View Units Tools Help H & =i | iSove v 7/ShowErors @ T ] [~ @pvorkshest iy
FHRAUYTE-TC-EIODB&- S amAcEcE s %0
Result 3.9 (0.5% Auto) - @-E-@-3 B | [ Probe
Qutline 2
A: Static Structural
|Fitter: Name = ale Total Deformation
[&] Project + | Type: Total Deformation
- (@] Model (A4, B4) Unit;
B A Geometry Tirne: 1
[l5k Coordinate Systems
AT Mesh 0.010307 Max
E,{=] Static Structural (A5) 10081621
v/ Analysis Settings 10080168
/L, Fied Support 0.0068715
-/ Force
/3, Fixed Support 2 00057263
j&) solution (A6) 0.004581
- A4 Solution Information 0.0034358
M Total Deformation 0,0032905
-/ Force Reaction 0.0011453
/% Force Reaction 2 - 0 Min
Details of "Total Deformation” 7
1-I| Scope
Scoping Method | Geometry Selection
Geometry | ANl Badies
. —
Type Total Deformation v
By Time
Display Time Last
Calculate Time History | Yes ®
Identifier *
Suppressed Mo
1=I| Results
Minimum |D.m
Maximum [Lo307e.002m Geometry £ Print Preview p, Report Previews
-
Graph R Tabular Data
|JAn|mat\on ”i”ﬁ@_ | Q 10 Fram
“ Messages. Graph « i
Press F1 for Help | 18/ No Messages N Selection |Metric (m, kg, N,5, v, A) Degrees rad/s Celsius

(%) Multiple Systems - Mechanical [ANSYS Academic Teaching Introductory] ‘ ‘ =i ]
| File Edit View Units Tools Help H 9 “iSolve v ?/ShowErmors @ Wi ' (@~ Wpvorsheet dn
[T R- Rl @ (SRR GERAAE N E |0

| Result 3.9 (0.5% Auta) - @ B-@- B | [ Prabe
Outline [

] A: Static Structural
|Filter: Name = al| Force Reaction
Project .

El- (g Model (A4, B4)

B Al Geometry

B2k Coordinate Systems

- A8 Mesh

El-,/=] Static Structural (AS)

" /PN Analysis Settings

-/, Fixed Support

/. Force

‘)3, Fixed Support 2

=,/ Solution (A6)
/3] solution Information
- M Total Deformation
-8 Force Reaction
& Force Reaction 2 -

Location Method Boundary Condition -
Boundary Condition | Fixed Support
Orientation Global Coordinate System —
Suppressed No
(=) Options Y
Result Selection |4l
Display Time |End Time
Results ®
(| Maximum Value Over Time X
X Axis 21503 N E
¥ Axis 2500, N
Z Axis o.N
Total BN [\ Geometry £Print Preview }, Report Preview/ |
=) Minimum Value Over Time
¥ Axis e Graph 7 Tabular Data 2
Y Aois 2500, N |J Animation ’i | ’E W] @ 10FmEm | Time [s1[[¥ Force Reaction () [N] [ [ Force Reaction (V) [N] [[¥ Force Reaction (7) [N] [[¥ Force Reaction (Total) [N]
7 Axis oN - 11, 21503 2500. 0. 32975
Total 32975N - Messages. Graph < n ] v
Press F for Help [ 1,0/ No Messages Mo Selection [Metric (m, kg, N, V. A) Degrees rad/s Celsivs |
— — =]




(@ Multiple Systems - Mechanical [ANSYS Academic Teaching Introductory]

File Edit View Units Tools Help | &

Solve  2/ShowErors FE i &

- W Worksheet 1y

RAHEATER- IR A&

FEraa aEQARcEa o 0

Result 3.9 [0.5% Auta) - @-E-@- B | [ Frobe

Outline s

B

J Fiter Name - A: Static Structural
Force Reaction 2

(@] Project

B (&) Medel (A4, B4)

- A Geometry

[l5k Coordinate Systems

A Mesh

E{=] Static Structural (AS)

7 Analysis Settings

I, Fixed Support

Force

Fixed Support 2

Solution (A6)
- A1 Solution Information
M Total Deformation
-/ Force Reaction

m

Press F1 for Help |

18/ No Messages

N Selection

|Metric (m, kg, N,5, v, A) Degrees rad/s Celsius

~ /% Force Reaction 2 -
Location Method | Boundary Condition -
Boundary Condition | Fixed Support 2
Orientation Global Coordinate System =
Suppressed No
= Options v
Result Selection [l
Display Time |End Time
Results ®
= Maximum Value Over Time #
¥ fudis 21503 N =
¥ Axis 2500, N
7 fuds 0.N
Total 32975 N - -
i Vaine Gver e Geometry A Print Preview Report Preview,/ |
¥ Axis 21503 N Graph R Tabular Data i
Y Axis 2500, N |JAmmmn P’il@@. | @ 10Fmam | Time [s] [[¥ Force Reaction 2 (x) [N] [[¥ Force Reaction 2 (¥) [N] [[# Force Reaction 2 (Z) [N] ||+ Force Reaction 2 (Tot
7 Axic on ' 11, -2150.3 2500, 0. 32915
Total 3297.5N o Messages. Graph < m ] v

A

The maximum total deformation of the roof truss

is: 10.307 mm

X, Y and Z components of the reaction force at the left support are: (2150.3 N, 2500 N, 0)
X, Y and Z components of the reaction force at the right support are: (-2150.3 N, 2500 N, 0)

2.10. Inthe Engineering Data table, use material pr

operties of Structural Steel:

I\ 210 - Workbench ==
Fle Edt Vew Tools Units Extensions Help
new S open... [d save [ savess... ‘ Glmport... | <o Reconnect @ Refresh Project ## Update Project |eREtum to Project & Compact Made
~ 1 x ematic AZ: Engineering Data -3 x - x
Physical Properties| A B |C D A B
Linear Elastic 1 Contents of Engineering Data B ] Description i Temperature = | Density (kgm”
Experimental Stres| 2 = © s =
Hyperelastic 3 Structural Steel ml= Fatigue Data at zero mean stress comes from 1998 E 7850
e = | ASMEBPV Code, Section 8, Div 2, Table 5-110.1 -
Creep * Click here to add a new material
Life
Gasket A B € D|E [~
Viscoelastic 1 Property Value unit | |G
Shape Memoryall| | 2 4] Density 7850 km. O
6 T4 1sotropic Elasticity [&]
7 Derive from Young's Modulus and Poisson's Ratio |
s Young's Medulus =1 R X
g Poisson's Ratio 0.3 == ] <
10 Bulk Modulus 1.6667E+11 Ps ] E 11 pensity ==
11 Shear Modulus 7.6923E+10 Ps ] f 0.9
12 3 Alternating Stress Mean Stress [&] 5 ‘; 3 *
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In the DesignModeler program, create a line sketch of the truss tower crane and a cross sectional
definition of the truss member. Then create a line body concept model from the sketch:
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In the Multiple Systems — Mechanical program, retrieve results after applying loads and boundary
conditions:
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2.11.

(%) A: Static Structural - Mechanical [ANSYS Academic Teaching Introductory]
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The maximum total deformation of the truss tower crane is: 2.6301 mm
X, Y and Z components of the reaction force at the left support are: (8.4977 N, -17953 N, 0)
X, Y and Z components of the reaction forces at the right support are: (-8.4977 N, 23953 N, 0)

In the Engineering Data table, add material properties of Douglas Fir:
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In the DesignModeler program, create a line sketch of the truss bridge and a cross section definition
of the truss member. Then create a line body concept model from the sketch:
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In the Multiple Systems — Mechanical program, retrieve results after applying loads and boundary
conditions:
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(@) A: Static Structural - Mechanical [ANSYS Academic Teaching Introductory] [E=REE %
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The maximum total deformation of the truss tower crane is: 62.91 mm
X, Y and Z components of the reaction force at the left support are: (3832.5 N, 3750 N, 0)
X, Y and Z components of the reaction forces at the right support are: (-3832.5 N, 3750 N, 0)

2.12. Inthe Engineering Data table, use material properties of Structural Steel:
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In the DesignModeler program, create a line sketch of the truss transmission tower and a cross
sectional definition of the truss member. Then create a line body concept model from the sketch:
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In the Multiple Systems — Mechanical program, retrieve results after applying loads and

boundary conditions:
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(%) A: Static Structural - Mechanical [ANSYS Academic Teaching Introductory]
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The maximum total deformation of the truss transmission tower is: 0.38575 mm

X, Y and Z components of the reaction force at the left support are: (0.78883 N, 2500.9 N, 0)
X, Y and Z components of the reaction forces at the right support are: (-0.78883 N, 2499.1 N, 0)




