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PROBLEMA ESTATICA MERIAM Edic 3.
Calcular, por el método de los nudos, la fuerza en los miembros del entramado en voladizo

B
« 5m —»lp
Fep
Fec
5m Fas
Fas Fgc
A Fac Fac

4¢— 5m —»l¢e—5m —»|Er
y

A 4 A

30 kN 20 kN

Solucién. Sino se deseara calcular las reacciones externas en D y E, el andlisis
de un entramado en voladizo podria iniciarse en el nudo del extremo en que se
aplica la carga. Sin embargo, este entramado lo analizaremos por completo, por
lo que el primer paso sera calcular las fuerzas exteriores en D y E empleando el
diagrama de solido libre del entramado en conjunto. Las ecuaciones de equili-
brio dan | |

S Mg=0
o\ -T(5)+30(5+5)+20(5)=0
5T +30(10) + 20 (5) = 0
5T +300+100=0
-5T+400=0

5T =400




T=@=80 N
5

T=80N
cosBO:T—X sen 30=T—Y

T T
Tx=Tcos 30 Ty=Tsen 30
Pero: T=80N Pero: T=80N
Tx =80 (0,866) Ty =80 (0,5)
Tx=69,28 N Tv=40N
2Fy=0 YFx=0
Ty+Ey-30-20=0 Tx-Ex=0
Ty+Ey-50=0 Pero: Tx = 69,28 N
Pero: Ty=40N Tx = Ex
40+ Ey-50=0 Ex= 69,28 N
Evy-10=0
Ey =10 KN

A continuacion, dibujamos los diagramas de solido libre que muestren las fuerzas actuantes en cada
nudo. La exactitud de los sentidos asignados a las fuerzas se comprueba al considerar cada nudo en el
orden asignado. No debe haber dudas acerca de la exactitud del sentido asignado a las fuerzas
actuantes en el nudo A. El equilibrio exige

NUDO A
FAB 30 Fac Fre
5 433 25 30 kN
Hallar FAB A Fac Se halla FAC
I 30 _Fac
FAg 30 433 25
e 30 kN
5 4,33 FaC = % =17,32 KN
4,33
(30)5
FAB = 4—33=34,64 KN Fac = 17,32 kN (compresion)

Fas = 34,64 kN (tensidn)

NUDO B




FBD ~
Feo
FAB FBC FBC
Fsc (v)
FaB (v)
FAB
80" 60" v
sen 60 = F?:C Y Fsc (x) Fas x)
BC
Fec(y) = Fec sen 60 Para abreviar los calculos Fac(X)
= _F V3 J3 1 cos 60 =
BC(Y)=FBC B3 sen 60 = > cos 60 = > FBC
\/§ FBC(X) = Fgc cos 60
FBC(Y):(T FBC
1
FBC(x) = FBC(EJ
FAB(Y)
sen 60 = 1
FAB cos 60 TAB(X) FBo(x) =| 5 |FBC
Fag(y) = Fag sen 60 FAR
FAB(X) = Fag cos 60
F _rapl 3 1
AB(Y)=FAB| FAB(x)=FAB >
i e
FAB(Y) =£7 FAB FAB(x)=| 5 |FAB
ZFY =0

Fec(y) - Fagv)=0

Fecy) = Fas(y)

Fec =Fag ~
PERO: Fag = 34,64 kN

Fec = 34,64 kN (compresion)

1
FAB(x) = (5) FAB
PERO: Fag = 34,64 kN




FAB(x) = @) (34,64)=17,32 KN
Fagx) = 17,32 KN

ZFX =0

- Fag(x) - Fec * Fep=0
PERO:

FAB(x) =17,32 KN
Fecx = 17,32 KN
- FaBx) - FBc(x) + FBD=0
-17,32-17,32 + Fgp=0
-34,64 + Fgp=0

Feo = 34,64 KN (tension)

NUDO C

PERO:

/

FBC(x)= [?] FBC

PERO: Fgc = 34,64 kN
FBC(x) = @j (34,64)=17,32 KN
Fecx) =17,32 KN

«—— 5m —{p

r <&
> «

I:BD

I:BD

Fac = 17,32 kN (compresion)
Fec = 34,64 kN (compresion)
FBC(x) = 17,32 KN

FBC(Y)= (?] FBC

FBC(Y) = [g} (34,64)=30 KN

F
5m BC FCD 5m
‘ 3\ Ex
A Fac K Fac c Fce Foe E
/
«—— 5m sm ——>g,
v
20 kN
Fecoxy Feo x)
F
> Feo
Fec (v
Feoy)
20 kN 50° 60°
Fac Fce
v
20 kN

Fecy)y =30 KN
F
cos 60 = CD(X)
FcD
Fcox) = Fep cos 60




2Fx=0
Feox) + Fecx) + Fac—Fce=0
PERO:
Fac = 17,32 kN (compresion)
Fecx = 17,32 KN
Fopg + 17,32 + 17,39 - Fce =0
I:CD(x) + 34,64 - FCE =0

(%) FcD -Fcg =-34,64 (Ecuacion 1)

FCcD(Y) =[§J Fch

2
Fcp = ﬁ] FcD(Y)
PERO: FCD(Y) =50 KN
2
FcD :[— 50=57,73KN
&)

Fco =57,73 kN (Tension)

Reemplazar en la ecuacién 1

(%) FcD -Fcg =-34,64 (Ecuacién 1)

(%j 57,73- FCE =- 34,64

28,86 — Fce = - 34,64
- FCE =- 34,64 - 28,86
- FCE = - 63,5 (-1)

Fce = 63,5 KN (compresion)

FcD(Y)

FcD
FCD(Y) = FCD sen 60

FCcD(Y) = FCD(?]

sen 60 =

FcD(y) = (?] Fch

2Fvy=0
- Fecevy + Fepy)—20 =0

PERO:
FBC(Y) =30 KN

- 30 + Fepy)— 20=0
-50 +Fcpyy) =0

FCD(Y) =50 KN




B
Feo | 5m » b T
Ex Fep l Fep
Fce E Fac
5m Fas Fep, Feo 5m
Ey
Fas Fac Fco Feo \

Fy =

2Fy=0 Ex
< D\
Ev-Fepw) =0 A Fac Fac c Fce K Fee E
Fep(v) = Ev ¢ 5m > 5m ™ gy
v v
PERO: 30 kN 20 kN
Ey =10 KN
Fepxy
Feo () =10 KN ”
F
sen 60 :—ED(Y) Feo
FED Fep (v
FED () = FED sen 60
0
FED(Y) 10 60 ¢

F = = =11,54 kN Y E

ED ="sen60 0,866 Fee x
Fep = 11,54 KN (compresion) Ey

T=80N Ex= 69,28 N Ey =10 KN

Fag = 34,64 kN (tension)
Fec = 34,64 kN (compresion)
Fco =57,73 kN (Tensién)

Fep = 11,54 KN (compresion)

Fac =17,32 kN (compresion)
Feo = 34,64 KN (tension)

Fce = 63,5 KN (compresion)

Problema 4.1 Estatica Meriam edicion cinco; Problema 4.2 Estatica Meriam edicion tres




Hallar la fuerza en cada miembro de la armadura simple equilatera

¥\ Cx(2)-73575(1,732)=0
Cx (2) = 1274,31

1274,31

Cx = = 637,15N

Cx = 637,15 Newton

735,75 N

W=mxg

seg
W = 735,75 Newton

w =75kg (9,81%} _ 735,75 Newton

2Fx=0 2Fv=0
Cx-Ax=0 Ay—735,75=0
Cyx = Ax Ay = 735,75 Newton

Ax =637,15 Newton

Nudo B
Fga
DX B A T >
30"
> 367,87 N¢ 1732 Fga
73575N  73575N ¥
1,732
367,87 N 1 2 Fsc
v *VV
Nudo C
FBc _FcA _ Cx
2 1 1732

Fgc = 735,75 Newton (compresion)

FRA 367,87
2 1

Fea =2 X 367,87

Fga = 735,75 Newton

Fgc _ 367,87
2 1

Fec =2 X 367,87

Fgc = 735,75 Newton




735,75  Fca
2 1 FCA FB
E 735,75 Cx 30°
CAT™ C
Fca = 367,87 Newton (tension)

\ 4

Problema 4.2 Estatica Meriam edicién cinco
Determine the force in each member of the loaded truss.Discuss the effects of varying the angle of the

45° support surface at C.

. ‘Ak
p " 8 | < 6 pies »| By
— R
l = . A FaB , - Fas B R
1040 [ha H'H«.‘___ﬂ_ FBC"
RMJ.J 2,5 pies
< 100 libras \ l
_I.r"
._r‘f 5 c
S Mc=0 1 Q Cx
§ N\ 100 (6)-Bx (2,5)=0 cy| ©
+ = X( ) )_
600-2,5Bx=0
X cos 45=CTX
2,5 Bx =600
coCX _ 280 _aa9 41libras
600 . cos45 0,7071
Bx =" 240 libras
By = 240 libras C = 339,41 libras
2 Mg=0 sen 45=CTY
§ -\ 100 (6)-Cx(25)=0 | Cy=Csend5
Cy =(339,41) 0,7071
600-25Cx=0
Cy =240 libras
2,5 Cx =600
Cx _500_ 240 libras
2,5
Cx = 240 libras
Nudo A




100 libras

y

Las ecuaciones de equilibrio para la junta A son:

Fac 100 FapB
65 25 6

Hallar Fac
Fac _100
6,5 25

FaC =%= 260 libras

Fac = 260 libras (compresion)

Nudo C

2 FY =0
Cy—Fec—Facv =0
Pero:

Cy = 240 libras
FAC(Y) =100 libras
Cy — Facv) = Fec

Fec =240 — 100 = 140 libras

Fgsc = 140 libras (compresion)

FaB

Fac

100 libras

Hallar Fag

100 _Fag
2,5 6

(100)6

FAB =

=240 libras

Fas = 240 libras (Tension)

senH:é
6,5

FAC(Y)
FAC

sen @ =
FAC(Y) =sen © FAC

2,5

FAC(Y) = 55 FAC

Pero: Fac = 260 libras

FAC(Y) :% (260)= 100 libras

Fac(v) = 100 libras

Problema 4.3 Estatica Meriam ediciéon cinco
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Determine the force in each member of the truss. Note the presence of any zero-force members.

| A |
P<
'\-\.‘_\H—H‘H—
1
1) L

ZM/_\=0
N\ Dx(1) -5(3)=0
Dx -15=0
Dx =15KN
ZFX=0
Dx—Ax=0
Dx=Ax

PERO: Dx =15KN
Ax = 15 KN

ZFY=0
Ay—5=0

Ay =5 KN

2
tgo==
9977

© =arctg (2)
© =63,43°
©+6=90°
§=90°-©

& =90°-63,43

5 = 26,56°

5 kN

A
A 8 = 26,56 B
T Fec| © c=+5 //'
Tm \
l Fec a=22
» D /
Dx . , - ™

ley de cosenos

a’=b’+c’—2bcsens

a2 =(3)2 + (V5 ) - 2(3) (/5 )sen 26,56
a2 =9+5-6(,5)(0,4471)

a2 -14-2,68(,5)

a2=14-6 a-=8

a=+/8=2y2

Fec(x)

1 by

11
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NUDO B
FaB

FaB I

/ 5kN
F

BC

5 kN 4
B

Fec

ley de cosenos

c?=a’+b’-2absenp

5=8+9-12 (\/E)sen s
5=8+9-16,97sen S
5=17-16,97sen S

16,97sen f=17-5=12
sen f= 12 =0,7071
16,97

(\/5)2 =(2x/§)2 +(3)%-2 (2&)(3)sen Vi

B =arctg 0,7071
B =45°
cos 3 = cos 45 =0,7071

sen 3 =sen45=0,7071

FBC(X) = Fgc cos 45

Pero:
Fec = 7,071 KN

FBC(X) = Fgc cos 45

cos 45— BOX
FBC
Fecix) = Fec cos 45
> FY= 0
Fecyy—5=0
FBC(Y) =5 kN
F
FBC = BC(Y) __5 =7,071kN
sen45 0,7071
Fgc = 7,071 KN

Ay’

Fec(x) = Fec cos 45

Pero:
Fec = 7,071 KN

Fec(x) = Fec cos 45

Fecx) = (7,071) (0,7071)

FBC(X) =5 kN
z Fx= 0
Fecxy— Fag =0

Fas = Fescx)y Fae= 5 kN

5kN

3m

A

7] 12

> 4 3
x
>

FaB

FaB

A




NUDO C

: Fca /:Bc

Fcp C
F
c0s 26,56 = CAX)
Fca

Fcax) = Fca cos 26,56

F
Fcax) = 0,8944 Fca BC(X)
2Fy=0
Y Fec FBC(Y)
Fcaey) — Fecv)= 0 a5 .
Fcaey) = Feey) >
Pero: Fec (v) = 5 kN Feay)
Fcary) =S kN
. Feax)
sen 26,56 = (;A(Y)
F CA 2 Fx =0
Fca = CA(Y) = > =11,18 kN -Fecx) * Feo —Feay=0
sen 26,56 0,4471

Pero:
Fca = 11,18 kN (tension) Fecix) = S kN
Reemplazando la ecuacion 1 -5+ Fcp—Fcaxy=0
Fco — 0,8944 Fca= 5 (Ecuacion 1) Fep = Feapg =5

F =0,8944 F
Pero: Fca = 11,18 kN CA(X) CA

Fcp — 0,8944 Fca= 5 (Ecuacion 1
Fcp—0,8944 (11,18)=5 cD CA ( )
FCD -10=5
Fco=5+10=15kN
Fco = 15 Kn (compresion)
NUDO D

5 kN
A n: 3 >
) ; 13
Ax—a Fas Ean B




2Fx=0

Dx-Fcp=0
Dx = Fcp
Pero:

Fcp =15 Kn
> Fy=0
Fec=0

Problema 4.4 Estatica Meriam edicion cinco
Calculate the forces in members BE and BD of

the loaded truss.

Cv Az

<«— 8pulg. __,
" <+— 8pulg. - B Fec Fec C 2
Ve <_
i { / :( Cx
™ | 3 Fag : FBD
Y MI:
/ ™ _ EB 8 pulg.
/ \ » #|Fes
A 3 / FaB : FBD\
4 i) {0 &—— — P
A FAE FAe g Fep FED D Dx
1000 i A
SMc=0 v Dy
1000 Ib
¥ +\ 1000(8+8) -Dx(8)=0 2Fx=0
Cx-Dx=0
1000 (16) -8 Dx = 0 c Xo X
=D
16000 - 8 Dx = 0 »  |Cy Cx=Dx
2 PERO: Dx =2 Ib.
8 Dx = 16000 O:Dx=20001b
Cx
Cx = 2000 Ib.
Dy =299 _ 500011, ¢
Cy 2
Dx =2000 Ib. )
Cx

Las ecuaciones de equilibrio para la fuerza C son:

14




Cy _Cx
2

Cancelando términos semejantes

Cy =Cx
PERO: Cx = 2000 Ib.
Cy =2000 Ib.
NUDO A
Las ecuaciones de equilibrio para la junta A son:
]
FAB :100_0 _ FAE_ « 8pug.  —>|p —1° .
&2 88 c
( Cx

Cancelando términos semejantes FaB
E 8 pulg.
TAB _1000=Fag

V2

/ FaB
Hallar Fap e ——lo
FAB _ 1000 A FAE FAE E D Dx
\/E A 4
v DY
Fap =1000 (\/E) 1000 Ib
Fas = 1414,21libras (tension)
FaB
FaB
‘.
Hallar Fag 82 8 1000b A FAE
1000 =FAE 8
1000 Ib
Fae = 1000 Ib. (Compresién)
FaE

NUDO E

15




ZF)(:O
FaAe-Fep=0

Fae = Fep

PERO: Fae = 1000 Ib.

Fep = 1000 Ib. (Compresion)

NUDO B

Las ecuaciones de equilibrio para la junta B son:

FaB _FAB(Y) _FAB(X)

B2

Cancelando términos semejantes

FAB _

72 FAB(Y) =FAB(X)
PERO: Fag = 1414,21libras

Hallar FAB(Y)
FAB
=F
72 AB(Y)

«— Ol —pCy Az
<+— 8 pulg. —> B Fac Fec C 2
'E( - Cx
FaB E FBD
M FEB
8 pulg.
AlFep
{ee— —! B
FAE FAe g Fep Feo | p Dx
v v DY
1000 Ib
FBD(X) . FaBx)
8v2 82
FBD(M)| 8 8 |FaBm)
s Fep | FAB
/ 8 FBC
FBC
FaB
FBD
Hallar FAB(X)
FAB
——=FaAB(X
72 =FaB(X)
1414,2
—=FaAB(X
5 = FAB(X)
FAB(X) = 1000 Ib.

> Fx=0

Fec - Fepx) - Fagx) =0

16

PERO: FAB(X) = 1000 Ib.




1414,2
" _F

> AB(Y)
Fag(y) = 1000 Ib.

5 Fy=0
Feox)—Fasm=0
Fep(v) = FaB(v)

Pero: Fag (v) = 1000 Ib.

Fep ()= 1000 Ib.

Las ecuaciones de equilibrio para la junta B son:

FBD FBD(Y)_FBD(X)
82 8 8

Cancelando términos semejantes

FBTZD = FBD(Y) =FBD(X)

Pero: Fep vy = 1000 Ib.

FBD(Y) =FBD(X)

Fep (x) = 1000 Ib.
FBD
_BUY _F

2 BD(Y)

Pero: Fep )= 1000 Ib.

Fep = (V2)FaD(Y)
FeD = (v/2 1000

Fep = 1414,2 libras (compresion)

Hallar Fgc
Fec - Fepxx) = 1000 ECUACION 1

PERO:
Fep (x) = 1000 Ib.

Fec - 1000 = 1000
Fsc = 1000 + 1000

Fec = 2000 Ib. (traccion)

Dx = 2000 Ib.

Fae = 1414,21libras (tensién)
Fae = 1000 Ib. (Compresion)
Fep = 1000 Ib. (Compresion)
Fee=0

Fec = 2000 Ib. (traccion)

Problema 4.5 Estatica Meriam edicion cinco

Determine the force in each member of the loaded truss
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4[5 o

Joint C - =%

i)

<8¢, [ZF =0+ cp(R)-3=0, cD=4 kN C
30 ———
C/Dq EF:,_::;:-BC-t-G%_'LoJ BC= E.20kNT
3 kN
TJoint D i_[—— =0 = DE= & kN C
DE\\{‘/F_N TRy=o BD = 2 (4) ¥)=o
BD = G kN T
Jownt B
Ag EF5=0: p‘e(j_) -6=0 AB=IZKNT
30 S.20 kN l =
;:;E l_-.a- SF =0: BE-12 5 +520 =0
6 kN BE = 5,20 kN C
Toint E * -o: ¢(L\- AE =
o TFy=0: 6 (%) o
lr 5,20 kN AE= 3 kN C
e -
E
\ (Tei,nt A checks atter external

reachsns are determined from
the Truss as o le'm:\t:j

Problema 4.4 Estatica Meriam edicion tres; Problema 4.6 Estatica Meriam edicion cinco;
Hallar la fuerza en cada miembro de la armadura cargada

ACH

T l Cx
Ay Cy
AE =p'
Joint A ZF-S &
45, B
1 kN ZF.‘ =5
NESTN o o EF,_=0'-
I*
| 444 BE
= Fﬂsa:
j.a;n‘t B: | kN 8D
- 9 e ‘ F !
—2kN @Léiac ATt
.ZFﬁ =0!
. cD
3m Jomt C: 2 kN
2. kN er =05
| kN
¢ (Joint D ¢ huka)

2L M=o Gﬂj -2(3) =0

C,’.: ZRNJ c:'z 1 kN

|- AEsn45" =0
AE = L.414 kN C
AB - |. 414 Ccos 45° =0
AB = L kN T
.414s5in45* - DE = o
DE= L kN C

.44 cas4S°-BE=0
RE= | KN T

I- BDsn45° =
BD = 1,414 kN C

BC~- lL.414ces48°-1=0

Be= R KN T

CD-1=o0
CD= 1L kN T

18




4/7 Determine the foree in each member of the loaded
truss. Make use of the symmetry of the truss and of

the loading. Ans. A — DE - 86.0kN C
AH = EF = T5kNT,BC=CD = T5kN C

BH = CG = DF = 60kN T

CH = CF = 48.0kN C,GH = FG = 1125 kN T

B [ &) D
4m
= E
A Him Sm Sm fm
H 0 ¥ A
W
a0 kN G0 kN 30 kN
Problem 4,7

47 | As a whole: ZXF =0 = A, =0
(Dim. in m) 9 Ay = E = 60 kN by

g;/—;!;':\. = Fy=o0 and  symmetry.
515 4’5
E

Ay' 30 6o 30
kN kN kN

Toint A (6 = tnn-'l(-‘g—) = 35-']0)

;n% EF:ro: 60— F\le‘ne':()} AB=T¢.0kN C
[yt . = -
e Fx =0*AH-96.0¢05020 AH=T5 kN T

60 kN
Joint B {EFxm"BC"f 96.0 5\h5\,3’=o) BC="15kN ¢
o - . 3 o_ -
53“ B U=Fy=0:-BH +1.0c0s51.3°0, BH=¢0 kN T
%e.0ky BH .
Tont H: E:Fu:oz—cﬂ sme¢30=ojcn=45.o kN C
Gnkut CH |=F,=0:-48.0¢cos8 + GH - 75 =0
,ml &H GH= 1125 kN T
(Y 3R =0 = ca=6o kN T
Jomnt &

cq By symmetry:
..L_T_f;'i Fg-: N2.5 kN'T, CF 4%.0 kN C
2.5 co=175 KNC, DF=60 kN T
kN YCOKN EF =75 kNT, DE=2%.0 kN C

S
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4/8 Determine the foree in each member of the loaded
truss. All triangles are isosceles.

A |
iy
| >
100 kel
4m gl "
E
4 "o
!
1
D Yie kN
D —
Prablem 4/8
418 Entire truss: :H

0k eeac
Plx Lnﬂ 3t?( “ﬁZMﬂso : =10 (:05300(3'} ==

losin30°(2)-16(3) + D(8) =0

4 D= lo.50 kN
2 Fy=0: - ﬂtx—lOGI)T [0.50 =0
g
* | Ax= 5.50 kN
s =k ri
D - - — - =
J6 kKN zF:j-a =05 ll:+ﬂ:j-o} (35 24.7kN
Joint A : (4 = tan (5)= 337°)
5.50 kufzﬂ W 2Fy=0: ABces337°-580=0
s lﬁ Ag= 6.61 kKN T
AE

AB = Fy=0: 24.7-AE - 6.61sm33.7%=0
AE =210 kN T

Jomt B . . ‘ u
6.1 kN IT%O T Fy =0 ~6.6|c0s33.7° = 10 5in 20

N +BE cos 331" =0 RE= IR.L2ZKN C

(=1
yi > Fy=0: 6.6/ sin 33.7° = 10¢es 30°

+ 24253537~ BCL =0
BC=2.00 kN T

20




Joint C : Zl‘_x:Cl ! = CE ¢os« 4+ CD toset =0
ZkN CE =

z]fﬂ =0: 2-16 + (CE+ CE)sfn 331°%=0

CE = I12.62 kN T

e N CD = 12.62 kN C
_\chn\: D:
DE 12.62 kN
T Z Fy=0i DE-1R.62 sn337°=0
___.__+.__§__
\o. 50 DE = "J- kN -T-

kN

Checlk on jomt E
21.0 12.62 kN
kN T ZF‘X =0 v
EFy=21-7- 2@2.&2)5&133.7‘
= O v

1 kNl
12.62 kN

4/9 Determine the force in each member of the loaded

_Ans. AB = 9/3kNC,AE = 5/3KNT
B = %;,‘] kN C, BD = 3\_3 kN C BE = %,,-3 kN
CD =L BkNT.DE=LAKNT

8 kN

2 kN
Problem 4/9
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3
4T | As a wvhole: GFEMy=0" #35“4‘%_“2—%
* " SkN e + % (Rs)=0, t.:F;_=|3|(n
30° .Z'.Fm-.—ﬂ'. A'K- ;3.%_—;
=
o Ay= 13 = kN

AKNY T2 K0 3R =0t Ay 3(X)- M=o
1§I1?$fﬁ ZF':jzm 15-RE B =0 ARSI INT
|3'—%—A3+ SE({{)*—
3% ku\ as = 943 kN C
£ E}
Joint €3 (FFy=0: SR T -4 —ve’T
543 e BE = 313 kN C
kN @\ 0" =
TR leor o563 (5) - 3 (4) voe-o
4 kN DE= "33 kN T
Jownt D ZFx BD['J.)+CD( AT
BD CcD EFﬂ:o‘.—BBE‘i“iCD% —= =0

L%yl,w =;-.1-{cn = B3 kN T
BD

= 343 kKN c
2 kN

4,10 Solve for the forees in members BE and BD of the

trusz which supports the lond L. All interior angles 4/IO ‘
are G607 or 1207

A
(ol B
TJomt E¢

- DE yﬁﬁ

I
¥ ‘\\>E

ﬂ"l HB

Problem 4/10 8o -

GE=

GF = L C

,_
e
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b=

By
\\

4/11 Determine the force in member AC of the loaded ps s
g . Thia 1 [T siveitlar S8 Bt RE ; AT 1 [}
truss. The two guarter-cireular members net s two- B v )

foree members

=

: L.
Ans. Al 2 1 Problem 4/11

Problema 4.7 Estatica Meriam edicion tres; Problema 4.12 Estatica Meriam edicion cinco
Calcular las fuerzas en los miembros CG y CF de la armadura representada

2 kN 5 KN
+«—2m —>|le—2m —»1Dy
. 2m B 2m € om P i <“— 2m —» B c o
i > I - ' A. (-] -
Lk ”< \
3 m °
\\\\// v4 KN 3m
F C\
\ .
el
r:“i_ F
S0 E Ex
m 4(2+2+2)+2(2+2)-Dx(3)=0 o
= 2 KN
HOTEEOTRE “ 2m_><—2m—><—2m—> Dy
24 +8-3Dx=0 IFx=0 Fas Fas | B Fgc Fgc |C Feo Fep D
Dx—Ex=0 AK > < > —Lo—> —
32-3Dx=0 X~ EX S
EX=DX
3DX=32 ‘
Ex =10,666 KN
32

Dx =?=10,666 KN
Dx =10,666 KN
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NUDO A

4 KN

Las ecuaciones de equilibrio para la junta A son:

FaB _FAG _4

6 67 3
Hallar Fag

FaAB 4

6 3
FAB:@:8KN

Fag = 8 KN (tensién)

Hallar Fag

FaB _FaG _4
6 6,7 3
FAG_4
67 3

(6,7)4

FAG :T =8,94 KN
Fac = 8,94 KN (compresion)

NUDO B
2 KN 2 KN
— 2m Pl om —»|le—2m —»4Dy
Fas B Fec Fag Fag | B Fec Fgec |C
P [ ] [ ~
e T (e
B
Fac /
v4 KN
G
Fec \
F
Z F)(: 0
>Fy=0
Fec - Fag =0
Feg-2 =0
Fec = FaB
Fec =2 KN (compresion)
PERO: Fag = 8 KN (tensioén)

Fec = 8 KN (tension)

24




NUDO G

Fee
Fec

Fac

G Far

3
tgfd=—=0,5
J 6

© =arc tg (0,5)

O = 26,56°

FaG(x)

—
Fag(y) Fac
26.56

2 KN
T 2m e om —»|e—2m —»4Dy
FaB Fas | B Fec Fec |C D

» ¥

FGF(Y

FGF
Far(v) = For sen 26,56

—

sen 26,56 =

FGC(y)

Xelo
Facy) = Fec sen 26,56

sen 26,56 =

FAG(Y)

FAG
Fac(y) = Fac sen 26,56

sen 26,56 =

> Fx=0

Fecx) + Facx) - Fer(x=0

PERO:
Fac x) = Fac cos 26,56

Fee
\ 4

FGF(X)

FGF
Fer (x) = FeF cos 26,56

€05 26,56 =

FGc(x

Fec
Fec (x) = Fac cos 26,56

~—

€05 26,56 =

FAG(X)

FAG
Fac (x) = Fag cos 26,56

€0s 26,56 =

> Fy=0
Fecv)+ Fer(v) -Fag() -Fes =0

PERO:

FGC(Y) = FGC sen 26,56
FGF(Y) = FGF sen 26,56
Fec =2 KN (compresion)

Fac(y) = Fac sen 26,56

Fac = 8,94 KN (compresion)
Fac () = (8,94) sen 26,56
Fac (v) = (8,94) (0,4471)
FAG ) = 4 KN

Fecv)* Fer(v) -Fac(y) -Fes =0
Feci)*+Ferv) -4 -2=0

Fec () * Fer(y) -6 =0

Fec )+ Fer(y) =6

0,4471 Fgc + 0,4471 Fge =6
(Ecuacién 2)
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Far (x) = Far cos 26,56

Fac (x) = Fac cos 26,56
Fac = 8,94 KN (compresion)

Fac (x) = Fac cos 26,56
Fac (x) = (8,94) cos 26,56

Fec(x) + Facx) -Ferx)=0
Fac c0s26,56 + (8,94) c0s.26,56 - For C05.26,56 = 0

Fec+8,94-Fgr=0
Fec - For = - 8,94 (Ecuacion 1)

Resolver las ecuaciones

Foc - For =-8,94 (-0,4471)
0,4471 Fgc + 0,4471 Fcr =6

-0,4471 Foc + 0,471 Fge = 4
0,4471 Fog + 0,4471 For = 6

0,4471 Fgr +0,4471 Fgr = 4 + 6

0,8942 Fer = 10

=11,18 KN

Fer = 11,18 KN (compresion)
Reemplazar la ecuacién 1

Fac - For = - 8,94 (Ecuacion 1)
Pero: Fgr = 11,18 KN
Fec—11,18=-8,94
Fec=11,18 - 8,94

Fec = 2,24 KN (tension)
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Feem

NUDO C
Fec C Fco

A 4

- I—
71;

Fac

Fcr

Fec

Fcp

26.56° (A

Fec

Faecx Fcr

PERO:
Fec = 8 KN
Foc = 2,24 KN

FGC(X)

xelo
Fac (x) = Fac cos 26,56

€05 26,56 =

)
Fac x) = (2,24) cos 26,56
Fec (x) = (2,24) 0,8944
FGC x) = 2 KN
> Fx=0

Fco - Fec -Fec(x)=0

PERO:
Fsc = 8 KN
FGC (X) =2 KN

Feo - Fec -Fec(x)=0

FCD -8-2=0
FCD -10=0
Fcp =10kN (tensién)

v

FGC(Y)

Xelo
= Fgc sen 26,56
=(2,24) sen 26,56
=(2,24) 0,4471

Sen 26,56 =

> Fy=0

Fce -Fecv) =0

Fcr =Foc(y)
PERO:
FGC ) = 1 KN

Fce =1 KN (compresion)

27




IZ |\ Jon? A

fﬁul“” Fh=o; A8 -4135F)=0
” - e
st 8 gc:EJ.—u AB=§ AN T
BG = 2 N
2 - -
R ;’c ZF o, .Z['.,i-{ﬁs.m é® =
2E KN CoF VE o8 :E‘.Z-Fkﬁf?'
x.EF O 2.24005 28 + 2//5 +9/5 ~6F =0
GEz SV = it /8 AN C
2 kN <o

Joml € =g

.29 kN

—p LP O, CF-2z45ind z0

A8 oo Y2 = 26.57°
Simb= {f{? cos O 2//5
“H} 27,70, AGJE-4=0
AG = 4/E hknd C

CF= o0 kS C

e ———

4/13 Each member of the truss is a uniform 20-ft bar

weighing 400 b, Calculste the average tension or
compression in each member due to the weights of

the members.

Ans. AB

BC = 1000/,3 b T
AE = CD = 2000/,3 b C
BD = BE = 800/ 31b T
ED = 1400/,31b C
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4/14 A drawbridge is being raised by a cable El. The four
joint loadings shown result from the weight of the
roadway. Determine the forces in members EF, DE,
DR CH, and F(3.

2 kips

4 kips

Prablem &/14

4/15 The equiangular truss is loaded and supported as
shown. Determine the forees in all members in terms
of the horizontal load L.
Ans AR = BUC = LT AF = EF = LT
DE = CD = L/2T,BF = DF = BD = [}

A; L

Problem 4/15

4/18 Determine the forees in members B, CI, and HI for
the loaded truss. All angles are 30°, G0°, or B0°.

; D

Problem 4/16
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4/17 A snow load translers the forces shown to the upper
joints of a Pratt roof truss. Negleet any horizontal
reactions at the supports and solve for the forees in
all mumbs-m

Ang, AR = DE = BC = €D = 3.35
AH = EF = 3kNT,BH = DF = |
CFh=CH = 1414kNT,. F = GH = 2

5 ]
-’1 =~ ¥
MH 2m G 2 F o

Problem 4/17

LUl L T

4/18 The loading of Prob. 4/17 is shown applied to a Howe
roof truss. Wepleet any horizonial resetions at the
supports and solve for the forees in all members
Compare with the results of Prob. 4/17,

£/|\ M\;_
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4/19 Caleulate the forces in members CF, OF. and EF of
the losded truss,
Ana, OF 1638 b O, OO0 = 4170 b T, EF = O

£ I 2000 |h

, U —
) ”/?rf’ i
w
P 19 2000 b |
16"

|

- s '
1
B |

- AL

26" -

Problam 4/18

4/20 Determine the force in each member of the pair of
trusses which support the 5000-1b load at their com-

mon joint £

HO00 1

i ]

N\

Problem 4,20




4/21 The rectangular frame is composed ol Tour perimeler
twoeforee members and two cables AC and BD which
arg incapable of supporting compresaion. Delermine
the [orees in all members due to the load L in position
ta) and then in position (6)

Ans. (nl AR AN = RO = 0, BO Lo

Ac=%rop -
3 d
by AB = AD = BO = BD = 0
ac=8p op AL,
3 k|
L
17}
|
B

Problem 4/21

Problema 4.22 Estatica Meriam edicion cinco
Determine the forces in members AB, CG, and DE of the loaded truss

L Li2

L2 L L
A of Hl ol t‘l o nl o ’l;
H G F




4/23 The movable gantry is used to erect and prepare o
600-Mg rocket for firing. The primary structure of
the gantry is approximated by the symmetrical plane
truss shown, which is statically indeterminate. As the
gantry is pogitioning a 60-Mg section of the rocket
suspended from A, strain-gange measurements indi-
cate a compresgive force of 50 kN in member AR and
a tensile foree of 120 kN in member CD due to the
60-Mg lond. Caleulate the correaponding foreces in
members BF and £F

Ans, BF 188.4 kN C, EF 120 kN T

|
16 m

ls at 12 m -

7 pane!

16m | 24m [18m

Problem 4/23

Problema 4.24 Estatica Meriam edicion cinco

Verify the fact that each of redundancy and prpose two separate changes, either one of which would
remove the redundancy and produce complete statical determinacy. All members can support
compression as well as tension.

oY)

i)

(el (el
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Problema 4.25 Estatica Meriam edicién cinco

4/15 Analysis of the wind acting on a small Hawaiian
church, which withstood the 165-mi/hr winds of
Hurricane Iniki in 1992, showed the forces transmit-
ted to each roof truss panel to be as shown. Treat the
structure as a symmetrical simple truss and neglect
any hurizontal component of the support reaction at
A, Identify the truss member which supports the
largest foree, tension or compression, and caleulate
ot Ans. FD = 24,500 1b T

2450 1k

7000 b

4560 1b

G000 1
24 =

Problem 4/25

4/26 The 240-ft structure is used to provide various sup-
pori services to launch vehicles prior to liftoff. In a
fesl, u 10-lun weight is suspended from jointz F and
7, with ite weight equally divided hetween the two
joints. Determine the forces in members GJ and GI.
What would be your path of joint analysis for mem-
bers in the vertical tower, such as AB or KL?

G sections s y
& at 15’ i

-
L9

10 tons

12 sections at 20°

Problem 4/16
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*4/27 ‘I'he tower for a transmission line is modeled by the
truss shown, The crossed members in the center see-
tions of the truss may be assumed to be capable of
supporting tension only. For the loads of 1.8 kN ap-
plied in the vertical plane, compute the forces in-
duced in members AB, DB, and CD.

Ans. AB = 389 kN C, DR = 0,CD - 0,932 kN C

= Spanels at 3 m

Problem 4/27

* 4/28 Find the forces in members EF, KL, and GL for the
Fink truss shown
Ans. EF = 351 kN C, KL = 40kN T
GL = 20kN T
10 kN
20 kN
20 kN
20 kN
10 kN

I'p

e ﬁp.um:-!.-iat:':m N

Problem 4,28

4/29 Determine the force in member CG.
Ans. OG = 14.14 kips T

H 10 G 10 F 10’ E
(i
A
- ] C D
Y Y
A kips 5 kips 5 kips
Problem 4/25

= == . . - = . e e -
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4/30 Determine the forces in members BC, CF, and EF of
the losded truss.

A

R
c
v
E D
L
L
- d - d - d ik
Problem 4/30

P oumrarrane g e

4/31 Determine the forces in members GH and CG for
the truss loaded and supported as shown, Does the
statical indeterminacy of the supports affect your
caleulation?

Ans. O = TOTKNT. GH = 100 kN T. Nao

A m B 4m ¢ 4m [
L

A k™

Problem 4,31

4/32 Determine the force in member DG of the loaded
truss,

Iy 5 panels at 47 -

Problem 4,/32
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4/33 Determine the forces in members BC, BE, and BF.
The triangles are equilateral,
2L 2L
Ans. BC = BE - T, BF =C

JAVAVAN

L

Problem 4,/33

Representative Problems

4/34 Determine the forces in members DE and DL,

=

» 2m . 2m L 2m e 2m o
D E F iz
I T G Fe
2m R 1m
1
{ € —_— I :Ih_ﬁ-m
} i
L
£ \ 8 kN
1] M
2m :
¢ 4
|

Problem 4/34

4/35 Calculate the forces in members BC, BE, and EF.
Salve for each force from an equilibrium eguation
which contains that lorce as the only unknown.

Ans. BC = 21 kN T, BE = B841kN T
EF Wi kNC

14 kN

Problema 4.36 Estatica Meriam edicién cinco

Determine the forces in members BC and FG of the loaded symmetrical truss. Show that this calculation
can be accomplished by using one section and two equations, each of wich contains only one of the two
unknowns. Arc the results affected by the statical indeterminacy of the supports at the base?
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Problema 4.37 Estatica Meriam edicion cinco
The truss is composed of equilateral triangles of side a and is supported and loaded as shown.

Determine the forces in members BC and CG.

Problema 4.38 Estatica Meriam edicion cinco

The truss shown is composed of 45° right triangles. The crossed members in the center two panels are
slender tie rods incapable of supporting compression. Retain the two rods wich are under tension and
compute the magnitudes of their tensions. Also find the force in member MN.

of H i; :
"'-‘_—h\' . F E i) B
&0 kN | ‘ f/l\\ g
| V |
K | M .‘.‘l {i
"1': LK) KN 0
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