ME201 - Statics

Chapter 6 — Recitation 05

Example 1

470 kN

B C D

% 124kN

‘ 35m 35m

Determine the forces in each member.




70 kN
First find the reactions.

B, .
T— Tﬁ 124 kN
B,
>+ TE=0 (UH)ZMg =0
By+70=0 35XC—70x12—-7%x24=0
By = =70 kN (<) C=72kN (D)
(T+) TF =0
B,+C—-24=0
B, = —48 kN (1)
Joint D \ \
© N
Force applied on pin D Force applied on AD
by AD by pin D
Fap R
> \ FAD FAD FCD 24
24 kN
3.5
Fep




Joint A

/O—> 70 kN Fyp and F,¢ are assumed as
N > tension.
B By = 74 kN ension

Fyc

(>+) SE=0 7047432~ Fag> =0

Fip = 148 kN (T) |

i 1.2 1.2
t+) TE =0 — 74— 148>~ Fyc =0

FAC =-72 kN

Fac
Joint C
- BC has to be in compression to
ﬁBC o ﬁcu satisfy the equilibrium at pin C.
Take Fpc as compression.

>

¢
(_)+) ZFx)ZO FBC_70=0
Fpc = 70 kN (C) |
Joint B (to check)
- = 1.2
B 4+ IF =0 1482248 =0 &/
By =70 kN / Fo
— O «——— —
-+ XE=0 14822-70-70=0 &/

lBy =48 kN




Example 2

A B C

Determine the zero force members.
Is the truss a simple truss?

D E
G H 11
v
P P
Since there is no horizontal actual force. m=2n-3
=0 m=17
LE n=10
JointG - FGD=0 17=2%x10—-3
JointD —  Fpp =0 It is a simple truss !
JointF = Fpg=0 - Fys=0
Joint]l - FG] = FIH =0
Example 3
4 4 4 4 ‘
15 kN 15kN'15kN" H
A B D F I 3
C 2 1 Determine the forces in
E I 3 members BD, BE and CE of
Ji K the truss structure.
I 3
L




Check zero force members.

15kN 15kN 15kN

P S

(UH XM, =0
15X 12+15X8+15X4—A, x9 =0
| 4, =40kN(>) |
L, No need to determine Ly & L,,.
—
) 15 kN L ¥
A vB = — -
F, —
\c o g (UDEMg=0 > 15X 4—FppX3-4,x3=0
FCE FBD=_20kN

| Fap = 20 kN (C) |
MHEF=0 > -15-2F;=0 Fyp = —25 kN | Fze = 25 kN () |

Example 4
’ 400 | 400
> '
A B
200
D E
—_— Cle °
A
300 3 kN 2 kN

F v
__w ’ 200 ’ 200 ‘ 200 ‘

For the frame and the loading shown determine the
components of all forces acting on member ABD.




FBD of the entire structure

A, ‘TAY

500
13 kN

| 600 | 400

leN

(UHEM =0 - F x500—-3x600—2x1000=0 | F=76kN(=) |

(>HIE=0 - A +FE=0 | A =76kN (<) |

(IHIF=0 -

FBD of CDE

: l3kN leN
|

| 200 i 200 ‘ 200

(UHIM;=0 - D, x400—3x 200 —2 x 600 = 0 | Dy =45kN (1) |




FBD of ABD

a4, 14

400 200

| 400 |

>

a

4.5 kN

(UH)IMp =0 > —Dy x 200 — 45 X 400 — 5 x 400 = 0

D, = —19kN

D, = 19kN (=) |

(>HEF=0 > B, +19-76=0 |By=114kN ()|

(T+)XE =0 > B, +5-45=0 |B,=05kN ()

Example 5

500 mml

100 mm}

®© NS

300 mmI B

SR ®

300 mm 400 mm 400 mm

The pin support B will safely support
a force of 24 kN magnitude. Based on
this criteria what is the largest mass m
that the frame will safely support.

mg=w
w = 9.81m

>HYE=0 - A4,=0




Draw separate FBD’s

w
Cy
Y—C, w
w
— W w
B, 4_1 w
By By —E,
A, — Bl 1 )
Ay E,
Element ABC

UH)IM,=0 > ByX03—wxX04+Cyx09=0
03B, +0.9C, = 04w (1)

>HIE=0 > A—B+w—C,=0
B, +C,=w (2)

Element BE

DEIM;=0 > -B,x07+wx04=0 |B=—

[B2 + B,? = 24 kN

(2) + () =2am
w=23752kN - mg = 23752

m9.81 = 23.752

m = 24212 kg




Example 6

0.1m
Pin
connection Determine the greatest force P that
\ 10,5 m can be applied to the frame if the
o largest force resultant acting at A can
have a magnitude of 2 kN.
0.75m ‘ 075m {p
T
m Io_6m UHXMy=0 - TX()I.?—PX1.5=O
Ax :;T T = RP
Ay .
p >+H)XE=0 > A,-T=0
15
Ay, =—P
N 0.6
(THXE=0 - A,=P
A2 +A2=2kN > J@5P)74PZ=2 | P=0743N
Alternative Solution T
r |
T I:> 1T [0.5m
A,
A —>
r T 1 y 0.65m l ,
0.75m ol
0.1m

(UJHIM, =0 > Tx085—Tx075+7 x05—Px15=0

0.6T = 1.5P
T = 2.5P

>HELE=0 > A,-T=0 (1H)IF=0 - A, ~T+T-P=0
A, =T =25P A, =P

A2 +4,2=2kN > @5P)?+P2=2 [ P=0743N




Example 7

P
P
.

loint B

|

Wy' —fc HIE=0 -

(THXE=0 -

P

The maximum allowable tensile force
in the members of truss is (Fy)max =
2 kN and maximum allowable
compressive  force is  (F)max =
1.2 kN . Determine the maximum
magnitude P of the two loads that can

be applied to the truss.

—P —F,5sin60 =0
[ Fis = 11547 P (0 |

Fgc — Fypcos60 =0
Fgc = —0.5774 P

FAB
[ Fsc = 05774P (0) |
Joint C
(>HYXFE=0 - P+ Fg— Fyccos30
Fpc p —Fcpcos60 =0
Fge = 0.5774 P
FAC

(TH)XE =0 - —F4sin30—Fgpsin60 =0

P +0.5774 P — Fy; 0.866 — F¢p 0.5 = 0

FAC =—-1.732 FCD

1.5774 P = —1.732 x 0.866 Fzp — Fep 0.5 = 0

Feop = —1577P

| Fop =1577P (O |

| Fic=2732P (1) |




Joint D

Fap = Fep/2

/Fcn (>+)XFE =0 = Fip+Fepcos60=0

FAD _T

Fp

Results

Fup = 11547 P (C)
Fge = 05774 P (C)
Fop=1577 P (C)
Foe =2732 P (T)
Fup = 0.7887 P (C)

Fap = 0.7887 P (C) |

Assume F,c = 2 kN
P=732N
Fep = 11544 N < (F)max (= 1.2 kN)V

If Fcp = 1.577 P = 1.2 kN

P =76094 N

Fyc = 2078 N > (F)max(= 2 kN)
Not possible !






