I# Engrd 202 Hw #4 Solution
b)/ Zlﬂanjpr%j bao

#42], #EEL, H 449, Hess #4552, E4) #)00
(Dye 09/24) (see Solu. to 90 on lagt one)

4/29 Determine the force in member CG.

Ans, CG = 14.14 kips T'
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Problem 4/29
-

This hw  get is about the meshod of
sevtions. In each problem, you shountd
moke ‘o smart ctuat " ot some Seution
bnd vy +0  get wunknowns iveotly. Fov
txample, in 419, l':fjavt +hink o borct
USing  whe method of joints, it may
be guite tedious. Instead, o cwl as
done  below, does +he job wedl.
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SK‘P& Sk‘lPS
E)Fj =0

Teor w0s4S° — 5kips —Gkips =0

Tee = 1414 kips

Hener, Fam e low of achion and weation,
the  forw applied on mewmber Ll by
Haot  part s t]o{uj in . opRosiHlivection.
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Thus,  wember (& (s ander HHgia.
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#/&3 Comprute the ferce in member GM of the loaded
tum. Ans. GM = 0

I€ we moake o0 cut s mem ber
GrH, M oand MM e Twoitl o ke
three  member fores o Fnd.
Fortunately, we notite tHaat, member
fore i GrH o ol MM Wil cinos S

Cacdn otaw ot some pt. on the Vl‘ylfvt’
of pt k. 50 it we tuke momedt
balanw  gbout that I, we will
howe . one egn W/ 0ne unk nowrl,

(o horizonial ve;wh‘vkn'{af K)
We notiwe +he whole truss is S/Mwem’ca/,
Thus we should have +he same Qaduut]
of heaction at pt. A awd ptxk.
Oomj fotru« balan e egu. n Y
diveotone  gives  uUSs

Re = 8L/2 = 4L

From e geometry given, we  kao
NVM=3m and G¥ =5m, kI =6m,

&= tan* 3 =517
WL ME=0: (5 -4L) bm+ L-Am +L0m
- TC—;M S G54 1 m =0

To =2

l# 4:4'7‘ Page 2

overhead sign truss. Ans. DK = 1kipT
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» 4/49 Determine the force in member DX of the loaded 4
6 panels at 8 ——————
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Problem 4/49

It seems theye (S ho easy waj
oronnd . +(

First, find woutions st pt. . Pue
to the constmin shown ot pt. V, theve g
no horizontal reoetions, Thul, we have
only vertrcal componewt in reavhons ot
P‘b. u,

5, My T0 (05fuminy Ry i £ ,
—Ru: 48"+ 1 kipy »2 Frkps 2 # 4—4!4:,,;46’:0

Ru = 3 kpg

Make o cut ag Shown befow,

Rw =3 FiPS

In +lis way it owe oo oo moment
balanwe gqbort pt. ¢, we can Find
Fog. M%w(y.

Q LMe=0:  Tie lo'- Ru g =0
Toe = 48 Eips

Gimilarly, (L is under tension)

Y TM =0  Teplo - Ru-lb'=0

T = -48kips
JOR is urder (swapvessian,
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as assumed,

Ma ke  anptlar

w
Ruw
WY My =o
DE s wnder

We want to
Join‘l's at pt.

Letts  fad

Mow  we kwow oo ard Fppe. So
we hae 1o BHed either Fap or Fopa

Gromeryy : @ =5, cp=8', @D =444

¢ =2 tan" (B)=64°

CD T Me=0: Ry 24 lkips8' ~Topr 10’
~Tap (Qk: sind) =0
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sioilor cut shown el
c D

lkips . 2eps

!
~Ru’ CPS ‘Hl‘-«‘pS'lb'-PWpyﬁ
- Toe 10'=0

Toe = -6.4 K ps
pmyplession,

oply the method of
D tv tind owt Fok.

F ro.

Page _i

Tap =—189 kips
QD s undexr g ression.

Now, we com (ook ot joat D

&= tan’ CLW&) = 32"

Z*Foc =0
-TCO t+ Toe — Tap 05 d t Top Cisd =0
By =o:

= Tog sind~Tpr sind ~Tok =0
LOV\& two  WUnknowns ; For and FDR)

Tor =0

Tok = / Eips (Tensfvh]

‘'n the

Vpositive " means  Fpr s
divection oassumed algo.

Thus, from the [(aw of oction ang
reacton,  the ne thplt\ﬁo(_ on
membey DI is” also  psitive, whi
meamns. (¥ s ynder tencion.
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PROBLEMS
(In the following problems, use plus for tension and mirus
T compression.)

4/53 Determine the forces in members AB, AC, and AD.
Ans. AB = —446 kN; AC = —1521 kN
AD = 1194 kN

I+ we do force balanwe egus ot
pt. A, e will have 3 conpivunt

eqn s i 30 and  we howe ek’awf\lj
B(AMMOWVLS ’ TA’@/ TAL w 7;"0

Our coordinates ove shown  obove ,

X ~1-3) - 6k
o Ty A
The = e ) "o e

~ _6h
R(/:TA.E_L:TA.L_——'—-
- “Cml T

- ‘:‘l_'('3i—(7i2

=  AD - .
o = Two 7 Tao o
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Tap t Tact Tap 5k Loos 0% + S30 { ) =0
s > |

" Tt 5 T I =o
2 /

— = Tt =T - 5L ko

b b b
T4 (= J;{Tm*ﬁﬂp"&% kv =D

= \Tae = — 446 kw
TA(/ = "/\;2( {LN
Tao = [194 kw

Member A and AU oxe umder omprersion
while  AD is undey Hesion,

D
- %
7
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Problem 4/62

A el

» 4£/62 A space truss is constructed in the form of a cube
with six diagonal members shown. Verify that the
truss is internally stable, If the truss is subjected tos
the compressive forces P applied at F and D along
the diagonal FD, determine the forces in members

FEend BG. 4 Fop = —P/\3, Fgg = P/
z
( ,
EF =1
| | Eo =l
‘ 'E  Fo=h

H

The spew truss is lymwetncal ghont
axit s FO. )

Tuns, Tre=Tew= Tep= F
Pe
N /TFE
A = roc ..L)
\/ ¢ = cos (‘5
d 1 \Tﬂf
Tre
2f-o

I
= F<=-Plfx 2 Tre= -t

FE is under wmpmssion

We opply +Hae method of jomtset pt.
Gr o find owt Teg. Thus, we have

to fique wt Ten, Jao, Tab Too.

¥ lockﬁlj et pt. H, a FBO of
Hot Jowts setls wS - Tey , Ten

and TDH we g0 -tone membess.
Sim}\wﬂj , lookm.i) ot pt. 0, we

fet TC(r, Teo

From. SyMw;fU 5
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and  Tep  all 2e40s,

Tt =Tep , and
Tus = Tae =R
E
//\\\\\
F |<;/\(\ Tue, 21 H
:Tw

L Tub |
B

\
R
5
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so ot joik G, we have 2 umhnowds,
Tee=Twr =R, Tup and Tae =larl-))
IfF=0:. _B . .

5 DA -E%E'( t-J)

_ootleufnj ] teres,
=P
Tut= g

For +he #uss, no. of members =/8
: no. of jocwts < 6B

(16t 6=24) = (> 8=-24)

Thevefore, I nter ng /Ly sta ble .
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»4/63 'I‘hgl.ngﬂxyhoomoflnmhmdmmonme,
npminnofwhiehhlhmhmmpleofaw
riodicstructure—onevhichhmpoud of repeated
and identical structural vnits. Use the method of sec-
tions to find the forces in members F/ and G,

Ans. FJ = 0,GJ = —70.8 kN

" Problem 4/63

AU members ove USSuwed (in ensiove mingl
Hhot ave  STX members ( EH, FH .
FI,F3) G3) cuwt. at the section Shown
above |

Duv coordiavates ove showi above,

I-f* you take o wmonert balawnte

about X oxv'i(alonj HED, +here

i,
t/'.l\ only leave ona Force ( ZF:J‘)
which F?as contei bustdon 1o +he egn.
TLMAS/ TFJ =0

But sk the O asked us to soflve
it MSMﬁ +he me f hod o‘f Se chion, huve

we  §o.
1(:} = Tay (1)
IFZ :TFI
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LM =0
“5(980)5mb + (-20es30°j +
2:5in30° B)m X Tog + (-2 00530° §
= 25m30° kYmx (g T (L —200530%)
~kYym xTFr =0

ta kiwj eaclh compo newt eguol to zew
-gTFI =0
LTFI el T(xj = —-708 Fa

T(/\U/'L:fOV‘Q, Tﬁrj = -70.8 kN -

which means member GT s
Undey  comPress ion




