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5-1. Determine the tension in each segment of the cable
and the cable’s total length.

7 ft
Equations of Equilibrium: Applying method of joints, we have
Joint B:
H3F =0 4 ) _
i x ’ FBC cosf — FBA(i =0 [1]
V65
7 .
+13F, =0; FBA(\/(%) — Fpesinf — 50 =0 2] ¥
Joint C: Foa
+ [
L 2F =0 Fepcosg — Fpecos =0 [3] 7l;
N @
+13F, =0; Fpesin® + Fepsing — 100 = 0 [4] he
' 2
Geometry: ot
sinf = B cosf = B %
Vy? + 25 Vy? + 25 P
(3
3+
sind>=—y cosqb:; Fac
Vy* + 6y + 18 Vy* + 6y + 18 P
Substitute the above results into Egs. [1], [2], [3] and [4] and solve. We have ¢ x )
FBC = 46.71b FBA = 83.01b FCD = 88.11b Ans.
y = 2.679ft 100 Ib
The total length of the cable is
34t
= VP + £+ V5 + 2619+ V3 + (2679 + 3) i
= 202 ft Ans. 4

3t
5 l 5ft W *
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5-2. Cable ABCD supports the loading shown. Determine

the maximum tension in the cable and the sag of point B. o
A
YB 2m
M C
Referring to the FBD in Fig. a, "
C E 4 1 1m 3m 0.5mp~—
FSMy =0 Too =)+ Teo{ = )@) - 64 - 4) =0
V17 V17 4kN 6 kN

Tep = 6.414 kN = 6.41 kN(Max) Ans.

Joint C: Referring to the FBD in Fig. b,

o 1
E2E=0; 6.414<—) — Tyecos =0

V17

+13F, =0 6.414(\%) — 6 — Tyesing =0
Solving,
Tpe = 1.571kN = 1.57kN (<T¢p)
0 = 8.130°

Joint B: Referring to the FBD in Fig. c,

L DFE =00 1571¢0s8.130° — T y5cos b = 0

+1>F,=0; Tupsing + 1.571sin8.130° — 4 = 0

Solving, 4k ()
T p = 4.086 kN = 4.09 kN (<Tcp)
¢ = 67.62°
Then, from the geometry,
% = tan ¢; yg = 1 tan 67.62°
=2429m =243 m Ans.

Tép"'é'ﬁt/‘/'k:\) 7;(&
Toc=1571 kAl
X ¢ X
B T
0=8.130"
Y ¥
bk L
(b) )
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5-3. Determine the tension in each cable segment and the
distance y,.

7m
Joint B: Referring to the FBD in Fig. a, 2m
+ EF =0: ( 5 ) 4 _
= T Tpe\ =)~ Tasl ——=)=0
V29 V65
+13F, =0 T<7)T<2>2—0
=0; AB\ —,— | ~ I\ ——) <+
' V65 V29
Solving,
Tap = 2986 kN = 2.99 kN Tpe = 1.596 kN = 1.60 kN Ans.
Joint C: Referring to the FBD in Fig. b,
+ EF =0: 5 _
- x > Tcpcosh — 1.596(7 =0
V29
2
+1YF =0 T sin6+1.596<7)74=0
25 < V29
Solving,
Tep = 3716 KN = 3.72 kN Ans.
0 = 66.50°
From the geometry,
yp +3tan 6 =9
yp =9 — 3tan 66.50° = 2.10 m Ans. (a)

[

Tec=1596 kN

2 :ﬁ &
c X
Y
4k
(b)
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*5-4. The cable supports the loading shown. Determine the

distance xp the force at point B acts from A. Set P = 40 Ib.

At B
HDF=0;
+1YF, =0
AtC
HDF =0
+T2Fy =0

Solving Egs. (1) & (2)

XB—3

40 B 7 Tye =0
- AB BC —
V% + 25 V(xg — 3)*+ 64
5 8
TA - T C = O
Vg +25 0 Nag-32+ed
13xp — 15
fTBC = 200
Vixg — 3)? + 64
-3
T N S S S T
5 Vixg — 3)* + 64 V13 we
8 2 30 e
O ST b
30 -2
B T =102 2)

Vi(xg —3)* + 64

13x5 — 15 200
30 — 2xp 102

xpg = 4.36 ft Ans.
5-5. The cable supports the loading shown. Determine the
magnitude of the horizontal force P so that x5 = 6 ft.
5ft
AtB
+ EF — () 6 3 -
- * > P - T 45 — Tpe =
Vel /73
5 8 8 ft
+13F, =0; Tap — Tpe =0
25 TRV
63
5P — 7TBC =0 (1) z*ft b
73 D —
AtC
+ EF =0 4( 3 3 _
g x ’ — 30) + T Tl TC =0
5 vz vz
8 2 3
+ F, =0 ———Tcp— -(30) =0
12F =0 — Lo == Ten = 560)
18
ﬁTBC 102 (2)
Solving Egs. (1) & (2)
6 _ 5P
18 102
P =7141b Ans.
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5-6. Determine the forces P, and P, needed to hold the
cable in the position shown, i.e., so segment CD remains
horizontal. Also find the maximum loading in the cable.

Method of Joints:
Joint B: 4

4 SF -0 FBC(\%) - FAB<%) -0 [1]

+13F =0 FAB(;;-)—FBC(\}E) -5=0 2]

Solving Egs. [1] and [2] yields

Fpe=1031kN
Joint C: e 7
> F =0 - _
— 20 =0 Fep — 10.31( ) =0 Fgp=10.00kN
V17

1
+13F =0; 10'31<\/ﬁ) — P, =0 P, =250kN Ans.
Joint D:
+ EF =0 ( 4 ) .
g X ’ F - 10 - [1]

PP\\V/22.25

25

+T2Fy:0§ FDE( ﬁ2225)_P2:0 [2]

Solving Egs. [1] and [2] yields

P, = 6.25kN Ans.
Fpr = 11.79kN
Thus, the maximum tension in the cable is

Fouw = Fag = 125kN Ans.
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5-7. The cable is subjected to the uniform loading. If the

y
slope of the cable at point O is zero, determine the equation
of the curve and the force in the cable at O and B.
B/@:“ T
8 ft
] -
500 1b /ft

From Eq. 5-9. 151t 15t

_ha_ 8
YT T asp”
y = 0.0356x2 Ans.
From Eq.5-8
7, = = o 2009 0 = 703k A

o= =" =0~ . =1. ns.
From Eq. 5-10.
Tp = Trax = V(F)* + (w,L)* = V(7031.25)> + [(500)(15)]?

=10280.51b = 10.3k Ans.
Also, from Eq.5-11
L\? 15 \?2
Tg=Tha = WoLy[1 + ) = 500(15),/1 + @ =10280.51b = 10.3k  Ans.
*5-8. The cable supports the uniform load of w, = 600 1b/ft. -
Determine the tension in the cable at each support A and B. B;
TA
15 ft
10 ft

w,

= e 2
Y
~ 600 ,
15—72FHx
600

10 = -——(25 — x)?
0 2FH(S X)
600 , 600

205" " 200®

x% = 1.5(625 — 50x + x?)
0.5x% — 75x + 93750 = 0

Choose root < 25 ft

x = 13.76 ft

w 600
Fo, = -2 = ——(13.76) = 1
' 2yx 2(15)( 3.76) 3788 1b
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5-8. Continued

At B:
W, 2= 600 2
YT F, Y T 2(3789)
dy
—— = tan fz = 0.15838 x = 2.180
dx x=13.76
g = 65.36°
Fy 3788
Ty = = = 90851b = 9.09 ki Ans.
B cos g  cos 65.36° P ns
At A:
W, 5, 600
YT o R T 23788)"
dy
—— =tanf, = 0.15838 x = 1.780
dx x=(25-13.76)
0 4=60.67°
Fy 3788
T, = = =T77341b = 7.73 ki Ans.
A7 cosd A cos 60.67° P ns
5-9. Determine the maximum and minimum tension in the y
cable.
i 10m 10 m i
AS ;B f
2m
11 —
\ A A A A y A A y
16 kN/m

The minimum tension in the cable occurs when § = 0°. Thus, T,;, = Fgy.
With w, = 16 kN/m, L =10 m and 2 =2 m,

w,L? (16 kN/m)(10 m)*
2h 2(2m)

Toin = Fyg = = 400 kN Ans.

And
Tinax = Vi + (w,L)?
= V400> + [16(10)]
= 430.81 kN
= 431 kN Ans.
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5-10. Determine the maximum uniform loading w,
measured in Ib/ft, that the cable can support if it is capable
of sustaining a maximum tension of 3000 Ib before it will
break.

50 ft |

Atx=0, y=0 R YRYETE N
Cl = Cz =0 Son
w 2
Y=o,
At x =25 ft, y=06ft Fy = 5208w
dy w
— = tanf,x = =X
dx max : FH x=25ft
Omax = tan"1(0.48) = 25.64°
F
e = ———— = 13000
COS O max
Fy = 27051b
w = 51.91b/ft Ans.
5-11. The cable is subjected to a uniform loading of 50 ft

w = 250 Ib/ft. Determine the maximum and minimum
tension in the cable.

w,L?  250(50)°

Fy = = =130211
A7 8h 8(6) 302116
_ = woL) _ 71( 250(50) ) _ .
Omax = tan (2 F tan 72(13 021) 25.64
F
Thax = 4 = 13021 = 14.4 kip

cos g cos 25.64°
The minimum tension occurs at 6 = 0°

Toin = Fr = 13.0 kip

Ans.

Ans.
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*5-12. The cable shown is subjected to the uniform load w,.
Determine the ratio between the rise 4 and the span L that
will result in using the minimum amount of material for the
cable.

From Eq. 5-9,
h  , 4h ,
YT T
(3)
dy _sh
dx sz
From Eq. 5-8,
L 2
o w0<5> 3 w,L?
A on 8h

Since Fy = T(dfx), then

. wﬁ(@)
~ 8h \dx

Let 00w be the allowable normal stress for the cable. Then

T
Z = Oallow
T
=A
T allow
dV = Ads
T
dv = ds
Tallow

The volume of material is

2 [ 2 [P w, L[ (ds)
V= / Tds = / WoL T (ds) }
Tallow Jo Taiow Jo  8h L dx

ds*  dx* + dy* {dxz + dyz} { (dyﬂ
— = = de=[1+-") |d
dx dx dx? o dx *

[l ()
a 0 4h0_allaw dx g
1
oo 1557
= 1+ 64| — ) |dx
4haallow 0 L4

_ oL’ [é N Lhz} _ ol {é N E(ﬁ)}
a 4h0;\ll()w 2 3L - 8 Tallow h 3\L

Require,

av _ woﬁ{_g 16}
dh 8a-allow

+—=1=0
W 3L

h=0433L

%
i ds O h
ax
N X
b L]
L7 />

Ans.
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5-13. The trusses are pin connected and suspended from D EJ
the parabolic cable. Determine the maximum force in the be:\\\ //iq
cable when the structure is subjected to the loading shown. 14 ft \\ ,,,&”‘/
6 ft kU
16 ft /
1A T /A N\C
3 F G H B 3
| v5k V4k |
—4 @12 ft = 48 ft—+—4 @ 12 ft = 48 ft—

Entire structure:

o £
NS -
Q+EMC =0; 4(36) + 5(72) + Fy(36) — Fyu(36) — (A, + Dy(96) =0 o
fo L
(A, + D)) = 525 (1) o, :
CIE AR k
Section ABD: Y R LYY Y Ry Py e
Q+2MB =0; Fp(14) — (A, + Dy)(48) + 5(24) =0 Py

P

Using Eq. (1): \E"F
Fyy = 9.42857 k 5:" /RUN "
j 8..

From Eq. 5-8: =il
2Fyh 2(9.42857)(14 Ay Bk By
Wy =0 = ( 2)( )=0.11458k/ft
L 48 3y c
?
From Eq. 5-11: E f
l< A
T L1+ (L)z 0.11458(48), /1 + { 48 T 109k A 36t
ax — W, - = u. < = . ns.
max o 2h 2(14 (| ’ /]
“ v | JINNANZIN
[ I
2y Jese b 3efc |
5k 4x
Ai CJ

5-14. Determine the maximum and minimum tension in
the parabolic cable and the force in each of the hangers. The
girder is subjected to the uniform load and is pin connected
at B.

Member BC:

£ 2F =0 B, =0

Member AB:

HYF=0; A, =0

FBD 1:

C+D M, =0 Fy(1) — B,(10) — 20(5) = 0
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5-14. Continued T T
FBD 2: “"‘F’S"""T . I B,
A A |
C+DMc=0; —Fy(9) — B,(30) + 60(15) = 0 A By
b/
Solving,
& Y
B, =0, Fy=Fyu,=100k Ans. Fadd
N p—
Max cable force occurs at E, where slope is the maximum. ! "‘ITK )
o’
From Eq. 5-8. |

_ 2Fyh _ 2(100)(9)

FZ ?11
_ 5005
w, 12 302 = 2k/ft ‘7 57

From Eq. 5-11, q )
_ LY _ ERY le'

Foy = wan = 2(30),[1 + < : (9)) .

]
Foax = 117k Ans. 1/ »
Each hanger carries 5 ft of w,,. I T e

s 1 4
T = Qk/f)5 ) = 10k Ans. —l | l e
| s ‘
Y
By 2)

5-15. Draw the shear and moment diagrams for the pin-
connected girders AB and BC. The cable has a parabolic
shape.

C+SMy=0; T(5) + T(10) + T(15) + T(20) + T(25)

+ T(30) + T(35) + C,(40) —80(20) = 0

Set T'=10 k (See solution to Prob. 5-14)

C, =5k
+1>F, =0 7(10) +5-80 + A, =0
A, =5k
Mooy = 625k ft Ans.
- J §
S'TLV ‘sTs Es'gs'zs"jiﬁl ,!E.Us c s 55 s
A R VY N N N S T ‘
N o ey T
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#5-16. The cable will break when the maximum tension 100 m
reaches T = 5000 kN. Determine the maximum &
uniform distributed load w required to develop this
maximum tension. 12m
Y y y
w
With T}, = 80(10°) kN, L =50 m and 4 = 12 m,
L\2
Tax = Woly |1 + (ﬁ)
502
8000 = w,(50)| /1 + ( =
w01+ (5) |
w, = 69.24 kN/m = 69.2 kN/m Ans.
5-17. The cable is subjected to a uniform loading of \ 100 m
w = 60 kKN/m. Determine the maximum and minimum 4
tension in cable.
12m
Y y
w

The minimum tension in cable occurs when 6 = 0°. Thus, T, = Fy-

w,L? _ (60 kN/m)(50 m)?

Toin=Fy = 7 (12 m) = 6250 kN
=6.25 MN Ans.
And,
T = VFpr + (w,L)?
= V6250° + [60(50)
= 0932.71 kN
= 6.93 MN Ans.
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5-18. The cable AB is subjected to a uniform loading of y B d1
200 N/m. If the weight of the cable is neglected and the T

slope angles at points A and B are 30° and 60°, respectively, 6(%
determine the curve that defines the cable shape and the

maximum tension developed in the cable. /

e
A 30°
Here the boundary conditions are different from those in the text. S ——————— R
Integrate Eq.5-2,
T'sin = 200x + Cy | 5m |200N/m

Divide by by Eq. 54, and use Eq.5-3

dy 1
—= = —(200x +
Ix FH( 00x + Cy)

1
y = —(100x> + C;x + C,)
Fy
Atx =0, y=0; G =0
dy
Atx =0, — = tan 30°; C; = Fytan30°

dx

1
y = F—(100x2 + Fy tan 30°x)
H

dy _ L(200x + Fy tan 30°)
d.X FH "

dy
Atx = 15m, dx = tan 60°; Fy = 2598 N

X
y = (38.5x% + 577x)(10 %) m Ans.
Omax = 600°
Fy 2598
Tnax = = = 5196 N
M Cos Oy €OS 60°

Tax = 520 kN Ans.
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5-19. The beams AB and BC are supported by the cable
that has a parabolic shape. Determine the tension in the cable
at points D, F, and E, and the force in each of the equally
spaced hangers.

£ DE=0; B,=0 (Member BC)
C+2My=0; Fp(12) = Fp(9) — B)(8) —3(4) =0
3Fp — B)(8) =12 (1)
5 2E=0 A, =0 (Member AB)
C+D M= 0; —Fp(12) + Fp(9) — By(8) + 5(6) =0
—3Fp — B,(8) = —30 ()
Soving Egs. (1) and (2),
B, = 1.125kN, Frp =70kN Ans.
From Eq. 5-8.
2Fyh 2(7)(3
Wy = 1" = ( )2( ) 065625 KN/m
L 8
From Eq. 5-11,
W W
= +(=) =o0. N
Tmax = Woly/1 (2h) 0.65625(8), /1 (2(3))
Thwax = Tp = Tp = 8.75kN Ans.
Load on each hanger,
T = 0.65625(2) = 1.3125kN = 1.31 kN Ans.

/

3kN

2m

By

2m2m2m/2ml2m2m]
'y 11
Ax 1 1 §;
.T ql l 41-
Ay 3kn B’
By
FF 3m I~
T
LR
i 1
1 ‘lnj Y
I

Im
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*5-20. Draw the shear and moment diagrams for beams B
AB and BC.The cable has a parabolic shape. — &

Member ABC:

C+DM, =0 T(2) + T(4) + T(6) + T(8) + T(10)
+ T(12) + T(14) + C,(16) — 3(4) — 5(10) = 0
Set T'=1.3125 kN (See solution to Prob 5-19).

C, = —0.71875 kN
+13F, = 0; 7(13125) — 8 — 0.71875 + A, = 0
A, = —0.46875 kN

My = 3056kN-m Ans. _,""r;-j o iy l'{/;] nb7s
k /¢ to

e t/ 7 //; f//y /IL//J o x
U {iph =) oY) L f
Al ‘ /
i w1 e

| 15% !

i N
7
‘ e15e J/ /;\
| N IYALLLN .
777 74 YT
N AR Nz
1’ -ca% -3.918 -9y

it

5-21. The tied three-hinged arch is subjected to the
loading shown. Determine the components of reaction at
A and C and the tension in the cable.

Entire arch:

5 2FE=0; A, =0
C+X M, =0; Cy(5.5) — 15(0.5) — 10(4.5) = 0
I | 2 m 2 m | 1 m—|
C, = 9.545kN = 9.55kN Ans.
+1YF, =0; 9.545 -15-10+ A, =0
A, = 1545kN = 155kN Ans.
L = e
Section AB: 0<5M 1 t
C+3My=0; —15.45(2.5) + T(2) + 15(2) = 0 5.,
T = 432kN Auns. S0
~
7 8
ZsEm ?
154 &l
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5-22. Determine the resultant forces at the pins A, B, and
C of the three-hinged arched roof truss.

Member AB:
C+DM, =0 B.(5) + By(8) — 2(3) — 3(4) —4(5) =0
Member BC: T 5,
C+D M =0; —B.(5) + By(7) +5(2) + 4(5) =0 on ?
Soving, ~ A
3m U 3m
B, = 0.533k, B, = 6.7467 k n
Member AB:
L XE=0 A, = 67467k
+13F, =0 A, —9+0533=0
A, = 8467k
Member BC:
5 2F=0; C, = 67467k
+1 3 F, =0 C, — 9+0533=0
C, = 9.533k
Fp = V(0.533)% + (6.7467)* = 6.77k Ans.
F, = \V(6.7467)* + (8.467)* = 10.8k Ans.
Fe = V(6.7467)* + (9.533)2 = 11.7k Ans.

140




© 2012 Pearson Education, Inc., Upper Saddle River, NJ. All rights reserved. This material is protected under all copyright laws as they currently
exist. No portion of this material may be reproduced, in any form or by any means, without permission in writing from the publisher.

5-23. The three-hinged spandrel arch is subjected to the 8 kN 8 kN
. . . . 6 kN 6 kN
loading shown. Determine the internal moment in the arch
it D 4 kN 4 kN 3 kN 3 kN
atpomnt D. 2m|2m|2m 2m|2m|2m
YYYY yYUYUVYVY

Member AB:
C+DM, =0 B(5) + B,(8) — 8(2) — 8(4) — 4(6) = 0

B, + 1.6B, = 14.4 1) 4xu Bru Br) 4&A
Member CB: } 1
C+DMc =0, B(,)(8) — B,(5) + 6(2) + 6(4) +3(6) = 0

~B, + 1.6B, = —10.8 2)

Soving Egs. (1) and (2) yields:

B, = 1.125kN

B, = 12.6kN
Segment BD:
C+DMp=0; —Mp + 12.6(2) + 1.125(5) — 8(1) — 4(3) = 0 o

Mp = 10.825kN-m = 10.8 kKN-m Ans.

ol
I Cx
!7m+2n+‘zh+2~

‘y
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*#5-24. The tied three-hinged arch is subjected to the
loading shown. Determine the components of reaction at A
and C, and the tension in the rod

|
! ‘ 8 ft 10 ft 10 fJ
Entire arch: 6ft 6ft '
C+D M, =0 —4(6) — 3(12) — 5(30) + C,(40) =0 3K
4K Sk

C, =525k Ans.
+TYF, =0; A, +525-4-3-5=0 -

A, =675k Ans. l l '
+ -0 Ax
N EFX =0; A, =0 Ans.

CH6f] 187t 1o
<
Section BC: ¥ ¢
C+> Mz =0 -5(10) — T(15) + 5.25(20) = 0 ot Sk
1
T =3.67k Ans. By
8y 154t
l__v_
201t
525k

5-25. The bridge is constructed as a three-hinged trussed 60K 50k 20k 40k 40 k

arch. Determine the horizontal and vertical components of
reaction at the hinges (pins) at A, B, and C. The dashed
member DE is intended to carry no force.

'-‘?45'2’?4‘30 F30ft 30f 30 730 3030 f 30F6 50

Member AB:
C+SM, =0 B,(90) + B,(120) — 20(90) — 20(90) — 60(30) = 0 cox 20k 20K

9B, + 12B, = 480 (1) l
Member BC: !_ &«
C+SMc = 0; ~B,(90) + B,(120) + 40(30) + 40(60) = 0

~9B, + 12B, = —360 ) Joft
Soving Egs. (1) and (2) yields: A

x

B, = 46.67k = 46.7k B, =5.00k Ans.

R L
I

|
| 3ot | 3eft| 3ope] 30ft]
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5-25. Continued

Member AB: B¢ 40Kk 4ok
L 2FE=0; A, — 4667 = 0 | l l
A, =467k Ans. ‘% | 7 |
+13F, =0 A, — 60 —20 — 20 + 5.00 = 0
A, =950k Ans. i
Member BC:
K 2FE=0; —C, + 46.67 = 0 J B
C,=46.7k Ans. |L 2y ﬁ:’ee,‘: J} 3eft ‘l -
+13F, = 0; C, — 500 — 40 — 40 = 0 ' ¢
C, =85k Ans.
5-26. Determine the design heights &, h,, and &5 of the 60K 501 20k 40k 40k

bottom cord of the truss so the three-hinged trussed arch
responds as a funicular arch.

y = —Cx? 4

~100 = —C(120) :

C = 0.0069444 3oft COft o4t \2g JIy
Thus, L ) : =K
y = —0.0069444x> Jodk

yi = —0.0069444(90 ft)? = —56.25 ft 4

¥, = —0.0069444(60 ft)? = —25.00 ft

ys = —0.0069444(30 ft)? = —6.25 ft

hy = 100 ft — 5625 ft = 43.75 ft Ans.

hy = 100 ft — 25.00 ft = 75.00 ft Ans.

hy = 100 ft — 6.25 ft = 93.75 ft Ans.
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5-27. Determine the horizontal and vertical components
of reaction at A, B, and C of the three-hinged arch. Assume

A, B,and C are pin connected.

Member AB:
C+HDM, =0 B.(5) + B,(11) — 4(4) = 0
Member BC:
C+DMc=0; —B,(10) + B,(15) + 3(8) =0
Soving,
B, = 0216k, B, =272k
Member AB:
L YE=0 A, — 27243 =0
A, =272k
+T2Fy:0; A, —4+0216216 = 0
A, =378k
Member BC:
£ DE=0; C,+27243 —3 =0
C,=0276k
+1YF, =0 C, — 0216216 = 0

C, = 0216k

Ans.

Ans.

Ans.

Ans.

Ans.

4k

7 ft 10 ft——-—5 i
4% By
—8,
ks B 5
e

*5-28. The three-hinged spandrel arch is subjected to the
uniform load of 20 kN/m. Determine the internal moment

in the arch at point D.

Member AB:
C+DM, =0 B(5) + B,(8) — 160(4) =0
Member BC:
C+DMc =0,
Solving,
B,= 128 kN,
Segment DB:
C+DMp=0; 128(2) — 100(2.5) — Mp =0
Mp = 6.00 kN -m
bo bt

—B,(5) + B,(8) + 160(4) = 0

20 kN/m

FEENERENREN

Ans.

toord

im
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5-29. The arch structure is subjected to the loading B 2 k/ft

shown. Determine the horizontal and vertical components T 1 1 1 1 1 1 1 1
of reaction at A and D, and the tension in the rod AD. 3 lft ﬂ‘{ 2 C \E
+

. LLE

D,

0K
L XFE=0; A, +3k=0 A, =3k Ans. ‘
C+D M, =0 -3k (3ft) — 10k (12ft) + D,(16ft) = 0
D, = 8.06 k Ans.
+1>F, =0 A, — 10k + 806k =0
A, =194k Ans. f : -
————— . < .
C+> Mg =0 8.06 k (8 ft) — 10k (4 ft) — T4p(6 ft) = 0 “J ¥
b 12 f—fd frda—

Tip = 4.08 k Ans. l ! I

Dy =8.00 K
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