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2-1. The frame is used to support a wood deck (not
shown) that is to be subjected to a uniform load of
130 Ib/ft?. Sketch the loading that acts along members BG

and ABCD.Take b = 10ft,a = 5 ft. bla =10/5 =2 >1.5 (one-way slab)
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£or rmer A(f Bé[

T W03 (5) = 0-65 /¢

32K 325%
s *

lo'

Fpr merder ABCD

(e x 13 257 325k ek
For BG, w=0.65 k/ft Ans "

Foagr B
For ABCD, reactions are 4.88 k  Ans *—/F“‘;‘T"—F‘S‘T'_’r c’ ﬁr

2-2. The roof deck of the single story building is
subjected to a dead plus live load of 125 1b/ft%. If the purlins
are spaced 4 ft and the bents are spaced 25 ft apart, deter-
mine the distributed loading that acts along the purlin DF,
and the loadings that act on the bent at A, B, C, D, and E.

25
li:-—-=6.?j>2
L 4

One - way slab.

Tributary load along DF = (125 Ib/f)(4 fry = 500 Ib/ft Ans
This load is also ransferred to the bent from the other side

of AE. Half the tributary loading acts at A and E.

At Aand E: H125) = 500 14/ft «O-S£/4t
F =6250lb= 6.25k Ans . . L) - 4@ 4ft =161t
At B,C,D: < ¢
F = 2(6250) = 125001b = 12.5k Ans 25 7¢
626« 625%
625K ;z-[z 2625)=125K (25K 625K
kL é Ic lﬁ le
1 i Lt
4t 4pt | aft T g |
250k 250k
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2-3. The steel framework is used to support the 4-in.

reinforced lightweight concrete slab that carries a uniform SR L W VA2
live loading of 500 Ib/ft>. Sketch the loading that acts /
along members BE and FD.Setb = 10ft,a = 7.5 ft. Hini: /
See Table 1-3. 3 €
7 4 !
}zas }<- z.S -%.‘15
12.47 k 1247 k
1Z.%7 k
6.23 k 29 k/§+ uk/;*"'z'} k

2

0.0 k 0.9 k

F

Reaction at B, 12.5k;
Reaction at F, 20 k

*24, Solve Prob.2-3, with b = 12 ft,qa = 4 ft.

TISK/fs
g ] 4 y E
12!
12 e o 12.74 DL=8(4)=132 psf
. 5"-‘ Ve 3 LL=500 psf
3 l : Total load = 532 psf
L, - b = 1_2 =
FE—+ £ + > Loaa 7!
2.5k 2.8k One-waysiab

2-5. The frame is used to support the wood deck in a
residential dwelling. Sketch the loading that acts along
members BG and ABCD.Setb = 10 ft,a = 5 ft. Hint: Sce
Table 1-4.

From Table 1-4

LL = 40 psf
L = é = _‘.9 =2
L, a s
One—way slab Reaction at At 1500 Ib Ans
S00t 1oa 1h 1200ib so0lh
g AP P
L { 5 y 5 S r
B 6 A D
SRS Y — 2 el
jooo {b joos b 15001h jscolb
12
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2-6. Solve Prob.2-5if b = 8ft,a = 8ft.

Uo 1b Lo 1

From Table 1-4 3201b Lyolb L4oib 3201k

LL = 40 psf ob/py 160 15 oy 146 1b/Fy

-[:1— = E = § =1< 2 1 s

Ly a 8 A ) ) . = D

Two-way slab | b . o
T T T

Reactionat A  19201b  Ans 19216 192015

2-7. Solve Prob.2-5if b = 15ft,a = 10 ft.

400 b/ft
& L1,
e 5 ot 5! pme 5]
2000 lb 2000 th
From Table 1-3,
LL =40 psf
?“ = 15/11013: 1.33<L5 10001, 2000t 200016 10001,
wo—way sla 20016/ £y | 20016 )60 2001k jre
A 0]
Reactions are 2000 Ib and 4500 1b Ans E % o
5 |5 T 5 |5 |5 |5
4501b 4501k

13
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*2-8. Classify each of the structures as statically deter-
minate, statically indeterminate, stable, or unstable. If
indeterminate, specify the degree of indeterminacy.

[

== o

(a)

(a) Cy

(d)
(b)
(a)
r=25, n=1
r>13n
5> 3(D)
Indeterminate 1o 2°, Stable Ans
(b)
r=3 n=1
r=13n
3= 3(1)
Determinate, Stable Ans
(0
r=6, n=1
r>3n
6 > 3(1)
Indeierminate 10 3°, Stable Ans
(d)
(d)
Ax I B,
Unstable Concurrent Reactions Ans ' » s
By
14
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2-9. Classify each of the structures as statically deter-
minate, statically indeterminate, or unstable. If indetermi-
nate, specify the degree of indeterminacy.

(a) (b)
s ) o —
&= —
(© (d)
(a) Paralle] reactions
Unstable. Ans
g S—
(b} r = 3n
6 = 3(2) o> = )
Statically determinate. Ans l 7
H
[N
H
l
(©) r > 3n [
4 > 3(1) :
Statically indeterminate 0 1° Ans 1
@ r> 3n t T [~
7> 3(2)
Stanically indeterminate o 1°. Ans

15
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2-10. Classify each of the structures as statically deter-
minate, statically indeterminate, or unstable. If indetermi-
nate, specify the degree of indeterminacy.

& Y

(a)
@ r=3 3a=3(1)=3
Suatically determinate Ans
®) r=6 3n=3(1)=3<6
(b) Indeterminate o 3° Ans
© r=3 3a=3()=3
Statically deserminate Axs
‘A @ Parallel reactions on lower beam
Unsable Ans

a)

/ N
(©) !roller b éﬁr‘ 1{3-»

—H
c) l’ N
‘E goller
roller roller
(d)
a4)
<«

—3 e L
|

16
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2-11. Classify each of the structures as statically
determinate, statically indeterminate, or unstable. If
indeterminate, specify the degree of indeterminacy.

(¢)

(2)

r > 3n
4 > 3(1)
Statically indeterminate to 1° Ans

|

(b)
Parallel reactons
Unstable. Ans |

Tx

)

r > 3n |

6 > 3(1)
Stancally indetcrminate 10 3° Ans a

(@ 1
Parallel reactions
Unstable. Ans

17
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#2-12. Classify each of the structures as statically
determinate, statically indeterminate, or unstable. If
indeterminate, specify the degree of indeterminacy. The
supports or connections are to be assumed as stated.

(a)
r > 3n
6 > 3(1)
Suatically indeterminate 1o 3°. Ans
fixed ~f )
(@)
(b)
r > 3n
4> 3(1)
Statically indetenninate o 1°. Ans
g rocker
(b)
}
(c)
r > 3n
© 4 > 3(1)
Statically indeterminate  1°. Ans
s z — .
b i i B rockers
|
%ﬁy i i B oers
(d)
(d)
Parallel reactions.
Unstable. Ans
18
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2-13. Classify each of the structures as statically d
minate statically indeterminate, or unstable. If indetc
nate, specify the degree of indeterminacy.

(a)
(b)
(b)
(a)
r=6, n=1
JoX é g r> 3n
6= 3(1
(©) Indeterminanat o 3° Ans
(b)
r= 10, n=23
r> 3n
10 = 3(3)

Statically indeterminaie to the 1° Ans

(c)
r=12, n =4
r=13n
12 = 3(4)
Statically determinate Ans
19

o
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2-14. Classify each of the frames as statically determinate, statically indeterminate, or unstable. If indeterminate, specify
the degree of indeterminacy. All internal joints are fixed connected.
L
(a) r > 3n
20 > 3(4)
Statically indeterminate to 8°. Ans
I . S A LA
_._...1 v 7 B + / (a)
D e h‘\
JA
y ) 4
I n ¢/ { A
3
(b) r=3n
3= 3(1) (®) (©)
Statically determinate. Ans
™~ E =1
—_—
I (d)
(c) r>3n
IS > 3(3)
Statically indeterminate to 6°. Ans
W\A
Y g/ﬁ :
V N7 ' —
(d) r> 3n ‘
15 > 3(3)
Statically indeterminate to 6°. Ans
f)
[ . . ‘f | lj_. f (
-—’T ‘ —7T C 1 J 7 - | [
1N (P
Ealing: P —
(e)
r> 3n
12 > 3(2) (0
Statically indeterminate o 6°. Ans r> 3n
17 > 3(3)
Statically indeterminate w0 8°. Ans
—)—. P\ Il 1" J:f_ .
Y —l 7™ T ;;—' -{—f }l -~
\1’ L 4) J;l

20
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2-15. Determine the degree to which the frames are
statically indeterminate. All internal joints are fixed

connected. . ]
(a)  Statically indeterminate o 24° Ans

M ()  Sttically indeterminate o 16° Ans

Statically indeterminate to 63° Ans

@ 39-15=24°

(a)

T

i

1)

() 28-12=16°

(®) | ‘é':u'
4

©)
D)

| |
| |
I 3
| |
| |

-

75-12=63°

(©)

©)

21
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#2-16. Classify each of the structures as statically
determinate, statically indeterminate, or unstable. If
indeterminate, specify the degree of indeterminacy. The
supports or connections are to be assumed as stated.

(@)

r= 3n
__ 6 = 3(2)
Statically determinate . Ans
C
L B
B jEroller pin ( o _J
1
—

(a)
Al| roller B || roller roller ||C (b)
Parallel reacuons
Unsuable. Ans
(b)
__ - §
A D |
a B9
pin roller|| B roller| C pin
(c)
r> 3n
I B | 6 > 3(1)
Stasically indeterminate to the 3°. Auns
(©)
2-17. Determine the reactions on the beam. The support 10k
30°

at B can be assumed to be a roller. Neglect the thickness
of the beam.

B
101t 10 £t ‘
(+ZM, = 0: B,(20) - 10c0s30°(20) - 5(S) = O
B, =991k Ans
s00)= 5.0 K 0%

+TEE = 0; A +9.910 - 5 - 10c0s30° = 0 ? (’1’5”_ \ﬁ
A =375k Ans e ;

Ax i L ‘
LIF,=0; -A + 10sin30° = 0 ] sft 1 /54t
A =500k Ans “t %t

22
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2-18. Determine the reactions at the supports A and B.
Assume A is a roller and B is a pin.
8k 8k
500 1b /£t
(+3M = 0 —A 1) + 87) + 8(14) + 425)= O
| v A = 12.8k Ans
I
[ 4 B +TLZF, =0; B, +1276 -4-8-8 = 0
B, = 7.24k Ans
~—8ft Tt —— 7 ft——T 1t LIF=0.B =0 Ans
2-19. Determine the reactions on the beam. 8 k /ft
S Kk /ft
f Y V VY Y ¥
A B
6 ft 9 ft
Gzm = 0. B,as) - 7150.9 - 13.512) = 0
B, = 483k Ans *£(9)-135¢
+TZIF, =0, A +483-75-135=0
A = 40.2k Ans Ax
LI =0
A =0 Ans
#2-20. Determine the reactions on the beam. 3 k/ft
B
)
12 ft 12 ft
(+ zMu =0; ~60(12)- 600+ Fycos 60°(24)
B = . =
. Ans 2024)+$0)(28) = 60.0k
LIF =0 A -110.00sn60°=0 L _
A =953k Ans — V.2 S— I,
A \ oo FTE ibu\
+T 2F = 0; A, +110.00cos 60°-60 = 0 E s | 2
A = 5.00k Ans § °
23
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2-21. Determine the reactions on the beam.

24 ft

(+2M. = 0, F(26) — 52(13) ~39(§)(26) =0

F = 39.0k Ans
12 (12) (12)
- - 22a9) - (£ =]@9.00= 0
+TZF = 0 4 - 209 - ()52 + (7] 090
A = 48.0k Ans

5 5 (5)
+ = — il Pl -[=]39.0 =0
IE=0; —A + (13)39 + (13)52 3 3

A = 20.0k Ans

2-22. Determine the reactions at the supports A and B.
The floor decks CD, DE, EF, and FG transmit their
loads to the girder on smooth supports. Assume A is a
roller and B is a pin.

10k

3 kit
Ve g

C =
3H)=/20Kk /04t

A 5 ey il L4
py L bl T
J
I

41t Aft—wf— 4 ft 4 ft b7 J_rﬂf -

&

Consider the entire sysiem.

L}
o

(+IMp = 0; 10(1) + 12(10) ~A,(8)
A = 16.25k = 163k Ans

LEIE=0; B, =0 Ans

"
(=]

+TEIE =0, 16.25-12 - 10 +B,
B, = 5.75k Ans

24
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2-23. Determine the reactions at the supports A and B AKN
of the compound beam. There is a pin at C. /m l

) ;— 6m 2m 2 m—
SecionAC
+IM-=0; 24KN(GBm)—A,(6m)=0
A, = 12kN
+T§.‘Fv =0 IZkN—24kN+C} =0
C, =12kN
+IF, =0 ¢, =0
Section CB
G.):MB = ~Mz + I8 kN2 m)+ 12kN(4 m) =0 i i
My =84 kN -m Zm : BM#' 2 ) = M)
+TZF =0; -12kN-18kN+B, =0 |
B, =30kN '

*2-24. The pad footing is used to support the load of 12 000 Ib

12 000 Ib. Determine the intensities w; and w, of the
distributed loading acting on the base of the footing for

equilibrium.

L W2
Equations of Equilibriwm : The load intensity w, can be determined "1 //4”’/
directly by summing moments about point A. 35in ‘
35
(+EMA =0, w, (ﬁ)( 17.5-11.67)~-12(14-11.67) =0 12 000 1b

w, = 1.646 kip/ft= 1.65kip/t  Ans

1 355 35 -
+TIE =0, —(w, -1.646)[ = |+ 22 l-12-=0
Y 2("’1 )(12) 1.646(12)
w, = 6.58 kip/ft Ans

25
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2-25. Determine the reactions on the beam.

1500 Ib /ft

L 24 ft

Fg(26) — 13(13) — 13(17.33)= 0

§+):M,4 = 0
Fg =1517k= 152k Ans
SEF, =0 —A+ 26(19) - 15.17(19)= 0
26 2%

A =417 k Ans
+TIF, =0; 4 - 26(3) . 15‘17(-2—4) =0
: : 26 26

A =100k Ans

2-26. Determine the reactions at the smooth support C
and pinned support A. Assume the connection at B is fixed

connected.

80 Ib/ft

300 10 ft

+IM =0;  C (10+6sin60°)~4803)= 0

6 ft

C =94761b= 9481b Ans.

+IF =0 A -9476sn30°= 0

A =4741b Ans.

+TEF =0, A +9476cos30°-480=0
Y Y

A =3981b Ans,

26
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2-27. Determine the reactions at the smooth support A

and pin support B. The connection at C is fixed. 150 Ib /ft
¥ Y ¥ ¥V ¥
10 ft
(+£MB =0 ~1500(5) + {F4)(cos60°}(10) = (Fa)(sin60°)(5) = 0
= = A
) Fy= 11196.151b = 112k ns 1S00th
SIF, = 0 B, — 11,196.15(5in60°) = 0
8, =970k Ans 50 <
o » 60°
+T5F, =0; — &, —1500 + 11,196.15(cos60 ) = O ;
B, = 410k Ans 4L '
By z'
o\
*2-28. The cantilever footing is used to support a wall b
near its edge A so that it causes a uniform soil pressure to,000 8,000lb
under the footing. Determine the uniform distribution loads, 1.3 ft
w4 and wpg, measured in Ib/ft at pads A and B, necessary oasyt
to support the wall forces of 8000 1b and 20 000 Ib.
20000 b sA'_/.;.:F’t/E:‘IJ
et P s ft
(v () gl
ﬂ 095 ft 8000 Ib

Qzu.. =0; - 8000(10.5) + ws (3)(10.5) + 20000(0.75) = O

wp = 2190.5 b/ft =2.19 kip/ft Ans

0

+TEF, = 0;  2190.5(3) - 28000 + w, (2)

L st
2t Bt T30 wa = 10.7kip/fe Ans

2-29. Determine the reactions at the truss supports A
and B.The distributed loading is caused by wind.

E:’; /| >

J
A}:A&T B T2age |

| 481t 48 ft |

(4-21\(‘ = 0; - B,(96) + (g)ZO.S('H) - (-153)20.8(10) - (%)31.2(24) -(%) 31.2(10) = 0

B, = S.117kN = 5.12kN Ans
12 12
T =0; A -5 (—-) .—(-)1.2:0
+T2E = 0; 4 - 5117 +(27)208 - (23
A = 147KN Ans

13
B, = 20.0kN Ans

LEIF=0; - B, + (%)31.2 + (i)ZO.S =0

27
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2-30. The jib crane is pin-connected at A and supported
by a smooth collar at B. Determine the roller placement ‘L X
x of the 5000-1b load so that it gives the maximum and
minimum reactions at the supports. Calculate these a8 B
reactions in each case. Neglect the weight of the crane. M
Require 4 ft = x = 10 ft.
(T ]
12 ft
Equations of Equilibrium :
(+ IM, =0, Ng(12)-5x=0 N, =0.4167x (1
+TZF =0, A -5=0 A, =500kp {2
. Al
S IE=0; A, -04167x=0 A, =04167x (31 -— /0
By observation, the maximum support reactions occur when
x=10ft Ans x
With x = 10 ft, from Eqs.[1], [2] and [3], the maximum support [ r.(-—/\jb
reactions are
A =Ny =417kip A, =5.00kip Ans 4
By observation, the minimum support reactions occur when )th / r
v
x=4ft Ans 5 kip
With x = 4 fi. from Egs.[1], {2] and (3], the minimum support
reactions are L=
. . Ax.
A =Ny =16Tkip A =500kip Ans
A
2-31. Determine the reactions at the supports A and B
of the frame. Assume that the support at A is a roller.
Sk 7k 10k 2k sx ™
2K
| 8 ft 6 ft 6 ft | , , ,
"= —— & 1 3 * T . }
A M
A, 3
| 0.5k
LI
8,
—+—| |«—05k B
61t (FaMs = 0 - (05)6) + (2X6)-(7X6)- (S)14)+ A, (14) = 0
A =736k Ans
i +TZF =0 7.36-5-7-10-2+8, = 0
S S ﬂ B + B
ik B, = 166k Ans
LEIF =0 -05+B,=0
B, = 0500k Ans

28
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#2-32. Determine the reactions at the truss supports A
and B.The distributed loading is caused by wind pressure.

700 Ib /ft ( {
o : 201t
500 lb/ft: o9 el b8d 5 b aBL
> =7
301t >
L &) A
}‘— 48 ft 48 ft

700 Ib/ft ar 52 ft= 36,400 Ib or 36.4 k

. 500 Ib/ftat 30 ft= 15,0001bor 150k
1 48 20
=0 -24|— —40(—|(36.4)-15(15) = 0
B’ (+ZMA 0. 96(B, ) 24(52)(36.4) 40(52)( )-15(15)
ISK ] B, = 1658k = 16.6k Ans
i LEF = 0 15+ 206414, = 0:4 =290k Ans
‘ A
dg' —~— 4" ‘_-{ +TIF, =0 A, +B,-§g(36.4)= 0:A = 170k Ans
2-33. Determine the horizontal and vertical components
of reaction at the supports A and B.The joints at C and D
are fixed connections.
30 kN 40 kN
20 kN l
Th [ ]
¢ 20Kk Joxa Foxa
P [~ 8m ‘
X 1
A L

A, 8« ___J

(+IMs = 0: 20(14) + 30(8) +843.5) - A, ()= 0

A, =10L.75KN = 102kN Ans

LIF, =0 B, -8 =0

B, =84.0kN Ans
+TEF =0;101.75-20-30 - 40~ B, = 0

B, =1175kN Ans
29
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2-34. Determine the reactions at the supports A, B,
and E. Assume the bearing support at B is a roller.

—IS Ao
D B B
fe——6 ft 3ftJ—76 ftg—l-ﬁ—‘ From FBD (b)

FIMy =0, F(s>-5[§)<2)=o F=100k
+ TR, =0 E,+n.oo—5(‘§‘)=:o =300k Ans.

+ - XLF =0 EJ+1.00—5(§]=0 E =300k Ans.

From FBD (a)

+IM, =0, B,(6)-36(6)-100(9=0 B =375k Ans.
+J,);I«‘_“=O; A, -375+36+1.00=0 A =050k Ans.
+ = LF =0 A =0 Ans.

2-35. Determine the reactions at the supports A, B, C,

and D.
2k /ft 8k 3k /ft
FERR! Y by
. —p IF \\)F b
S U 1 R
12 ft—efe—12 ft—==-9 ft 12ft#12ft
3 ft
E
Member EF : s
C+I:MF=O; 8K(3 f0—E (12 )= 0 , R

E',=2k

By

. | !
B . i D,
+TZF =0; 2k-8k+F, =0 ‘L ' ! iur 435{* ’; EC}J |
F =6k o4 Of b 12f—] L—mﬁ—-—f L-)Zﬁ‘/éﬁ bﬁ/L

Member ABE :
+IM, =0; -24Kk(6f)+B,(12f)-2kQ24f)=0
B, =16k Ans
+TZE=0; A -24k+16k-2k=0
A, =10k Ans
Member FCD :
GEMD =0:  36K(6f1)-C,(12 f)+ (24 f)(6 k) = 0
C, =30k Ans
+TZF =0: -6k+30k—36k+D, =0
D, =12k Ans
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#2-36. Determine the reactions at the supports for the 30k
compound beam. There are pins at A, F, and F. 40k S0k
A l 3 D
(RN
Member DF : \20 ft‘ZO ft‘ 40 ft 1\0 f\t 30 ft 40 ft 30 ft o
JEF, =0 £=0
Member EF :
SIF, = 0 E=0
(+ZMr =0 50(30) - E (40)= 0
E, = 375k
+T£f-;=0‘_ 37.5+F,-50=0
F, = 1250k ' F, Ek
Member DF : Fy . T Y
: 740t 30ft 10lft
(+2Mp =0 80(10) - G, (40) + 12.50(80) = 0 C, D,
C, = 45.0k Ans ok
+T2F,=0‘. -1250+450+D, —80 =0
D, = 415k Ans
E, F
Member AE : 10]fc 30 ft ‘]F
y
(+zM, = 0 -40(20) + B, (40) - 37.5(80) = 0 Y 40k .
B, = 95.0k Ans l | y
5F, = 0 A=0 Ans A %
+TZF =0 -A +950-40-31.5 =0 J0r20 R aon |
A = 17.5k Ans A B,

2-37. The construction features of a cantilever truss
bridge are shown in the figure. Here it can be seen that

the center truss CD is suspended by the cantilever arms - . N
ABC and DEF. C and D are pins. Determine the vertical A B‘ ¢ Y15k D E F
reactions at the supports A, B, E, and F if a 15-k load is FZOO fit— : } 200 ft ‘L 150 ft#lso ft‘_‘
applied to the center truss. 100£t 1100 ft
¢y
! D, S Dy
o A=y
AJ 200" Juo't G k (50 Iss’ 1 < ‘} } D
b — loo' oo’ x
y Bl’ Y El’ F‘I CY ‘
IsK
Truss ABC :
(’+2MA =0 B, (200) - 10(300) = 0 Truss DEF : Truss CD:
B, =150k Ans QWF =0 5(300) - £,(150) = 0 (reMp =0 15(200) - C,(300) = 0
+TZF, =0; 15-10-4 =0 E, =100k Ans C = l0.0i:
4 =350k Ans +12F, =0 “S+10-F, =0 +T5F, =0; —154 104D, =0
F, =50k Ans D, =50k )
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*2-38. Determine the reactions at the supports A, C, 15k
and D. 2k /ft

2k 6t 4ft 5t 6 ft ——

A T
T AT ‘+‘5; From FBD{(b) :
! 1:1, / S (+2My = O G(11) =15(5) = 0

. —it
3 : C, = 682k Ans
. +TIF, =0, B, +6.818 ~15= 0
b ‘ B, =8182k
> |__5_~_le I5F, = 6 8 =0
o)
( From FBD(a):
‘*w‘ =0 D,(8) — 8.182(10) - 20(5) = 0
5K D, =227k Ans
By , O +TEF, =0 A —20-8182=0
b : -
B, [ L a A, =282k Ans
1 ZIF = 0 A-2273=0
(b ¢ A = 2273 = 227k Ans

2-39. Determine the reactions at the supports A and C.
Assume the support at A is a roller, B is a fixed-connected

joint, and C is a pin.

A A

0.5 k/ft

10 ft

A A

"+):M< =0 5(5) + 16(4) — A (8) = 0
A = 11125 = 1.1 k Ans
+TEF =0 1125 ~ 16 +C, = 0
C = 4875 = 488k Ans
;217,:0‘. ~5+C =0
C =500k Ans
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*2-40. Determine the reactions at the supports A and B.
Assume the support at B is a roller. Cis a fixed-connected

joint.
7 k/At
e 5 q0%s 7
Y VYV VY ¥ Y Y VY ¥ y T _ *T
15 k——>an | B ; : o
= s P —— =
I c 1 1 By
41t 4
{0 I(' L
ok FIM, =00 B, (10)=70(5) - 10(4) - 15(8) =0
4/ B8.=51k Ans.
Uy
4t P +T5F,=0, A, +51-70=0
A ) !
y A, =19k Ans.
A0 +«IF=0; A -10-15=0
r‘ 101t A =25k Ans.
2-41. Determine the reactions at the supports A and B. 6k 10k
A A
i B
Dio=— ]
500 Ib/t 2018
YYVYVYVVY
A C
30 ft—+—15 ft——=-10 ft—=-10 ft—

Member DB :
(‘ffF-Ms =0; Foc(g )(20)—6(20)— 10(10) = 0; Fpc = 1375k
3
" IF, = 0 ~B.+ 13.75(_)= 0
bk ok B 5
} B, = 825k Ans
lOl (D, . 4
= = By +TZF, = 0; B,—l6+13.75(-5-)= 0;
S
v B, =5k Ans
Foe
Member AC :
F (esmy = o 13.75(‘-‘)(30)+ 15(15)-My = 0
Is K ot 5
Ma s M= 555k ft Ans
¢
14 5! Is! 3 . (3)
LM “IF =0 A-13752)= 0
A, — A c :
A = 825k Ans
Ay +T3F = 0; A,—15—13.75(-§)= 0
A, = 260k Ans
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2-42. The bridge frame consists of three segments which
can be considered pinned at A, D, and E, rocker supported
at C and F, and roller supported at B. Determine the
horizontal and vertical components of reaction at all these
supports due to the loading shown.

2k /ft
RN mm
A A"
T 151 8 30 ft DL s i
20 ft
L C F
St St
For segment 8D :
(FIMp=0;  200)(15)-5,(30)=0 B, =30kip Ans 2001 Kiff
SEE=0; D=0 Ans g _ At
sje + /5 f¢ )
+TIF =0; D, +30-230)=0 D, =30kip Ans 7 ’
. 2{15)eip
For segment ABC 22k 75 IJ’Jok:‘f
Q—}:/m:o; G (5)-2(15)(7.5)-3K15)=0 G =135kip Ans Av o J
5IF =0, A =0 Ans "y
+TZF =0; -A +135-2(15)-30=0 A, =75kip Ans 3 Cy
oderp , L%
o — — - E.'
Dezo0 \ r‘
For scgment DEF :

(+ZM¢ =0; =5 (5)+2(15)7.5)+3(15)=0 F, =135kip Ans

. E22
= LF, =0, E =0 Ans

+TEF, =0 -E +135-2(15)-30=0 E =75kp Ans
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2-43. Determine the horizontal and vertical components
at A, B, and C. Assume the frame is pin connected at these
points. The joints at D and F are fixed connected.

7 T
6 ft
1.5k/ft 101t
18 ft 18 ft
G;MA =0: ~—I8ft(B)+16fL(B) =0 (1
C.;. IMq = 0; 15k (5ft) + 91t (56.92 k (cos18.43°)) + 13 ft (56.92 k (sin18.43°))
- 16 fi(B,) - 18 ft (B).) =0 (2)
Solving Eq. 1 &2
B, = 2484k Ans
B, = 2208k Ans

L3E =0, A, =2484k =0

x

A, = 2484k

1"
o]

+TZE =0; A, - 2208k

A, = 2208k

L5E =0, G — 15k — sin(18.43°)(56.92 k) + 24.84 k

[
it

= 815k

+
-
Ing

<
]

e
)]
+

22.08 k — cos(18.43°)(56.92k) = 0

C, = 3192k
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*2-44. Determine the reactions at the supports A and B. 10 kN /m
The joints C and D are fixed connected. ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
|

D

10(3) 730N C
I Sm | 1 Em IS,
F___.

/-

A

l 3m 1.5m

4
LIk = 0SB4 ¢ SRD - 0(19= 0

F = 9.375kN = 9.38kN Ans

+TIF, =0,A,+§(9.375)-30=o
&:215“ Ans

3
LIE =0 A - 30.3719=0
A = S.63KN Ams

2-45. Determine the horizontal and vertical components 20kN/m

of reaction at the supports A and B. l l l l l l l l l

Member AD :

£+EMA =

|
e

~48kN (3m) + D, (6 m) =0

D = 24 kN 6m 8kN/m

X

LSE =0, 48KN-24kN -4, =0

A, = 24kN

x

Member DCD :

Q-)ZME =0; l— Sm

100 kN (2.5 m)-24kN (4 m) + D,(S5m) =0

ENERERNEN

)
ES

D, = 308kN

+TEZF =0: 308kN - 100kN + B, =0

B, = 692 kN Po .
L5E =0, 24KN-B, =0
; om
B, = 24kN 48 KN — ——r
Member AD: ) B
+TZE =0, -308kN +4, =0
A, = 308kN

v
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2-46. Determine the reactions at the supports A and D.
Assume A is fixed and B and C and D are pins.
w
y Y Vv v Y Y Y ¥ Y VvV
w — 4
B C
> L
Member BC :
- 1.5L
(+IMp = O: C,(150) = (15wL)(—=) = 0
< 5wl
C = 075wl
+T3F, =0; B, - 1.SwL + 075 wL =0 : &y
B, = 0.75wL By  =—015L g o035L ¢,
Member CD :
(+Mp = 0; C.=0 By
LYF, = 0; D=0 Ans
+T2F_v= ; D, -075wL = 0
D, = 075wl  Ans Cy
Member BC : — Cx
SEF, = 0: B~0=0:8 =0 /
Mcmber A8 : L
—’-b)ZF,=0; wl—-A,=0
A, = wi Ans Dx
+TZIF, =0; A - 075wl =0
A, = 075wl  Ans D,
(M, =0 M, - wL(i) =0
2
M, = 125_ Ans
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2-47. Determine the reactions at the supports A and C.
The frame is pin connected at A, B, and C and the two
joints are fixed connected.
8 kN 6 kN
10 kKN/m %
! Y Y VY VYV VY I 2 kN/m
+— B e U =
I B T <
4m -
C
3m 2m 1m
Jo KN
|.5m
Member AB :
& (+My = 0; B.(4) + B,(3) — 30(15) = 0
B.(4) + B,(3) = 45 (n
Member BC :
A QEMC =0 ~B.(4) + B,(3) + 8(2) + 8(1) = 0
x ~B.(4) +B,(3) = -4 (2)
Solving Eqs. (1) and (2),
B, = 8.625 kN, B, =35kN
By 8 KN Lo Eflember AB:
—=IF, =0 A — 8625 =0
20—l h
B,,'”“‘" - - “[ i . = 8.62 kN Ans
1 +TIF, =0 A, -30+35=0
A 2m A = 265kN Ans
*I
gt N
! Bk Member CB :
i‘b‘# —IF, =0 -C, ~8+ 8625 =0
J»i G = 0.625 kN Ans
¢y +T2F, =0; Cy ~6-8-35=0
C7 G =175kN Ans
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*2-48. Determine the horizontal and vertical components
of force at the connections A, B, and C. Assume each of
these connections is a pin.

4k 1k
I
I |
rmﬂ.imﬁfsfj T
400 1b/ft ] : : :
'%T@B C : ]
I |
I : |
| [
. =
= 121t A=
I : |
I |
I
I |
A
Member AB :
(_’\+2MA = 0; B (12) — 48(6) = 0
B, = 240k Ans
CIF, =0 A+24-48=0
A =240k Ans
+TZIF, =0 A - B, =0 (1)
Member BC :
(+ZMC =0; —B,(13)4+4(9)-43(3) = 0
B, = 346k Ans
+TIF, =0 C, +3462 -4 -3=0
C, =354k Ans
“IF =0 C -240 =0 B, K 3K
C =240k Ans -4y RN R
From Eq. (1), - = C;
A =346k Ans B ,
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2-49. Determine the horizontal and vertical reactions at
the connections A and C of the gable frame. Assume that
A, B, and C are pin connections. The purlin loads such
as D and E are applied perpendicular to the center line
of each girder.
4001b 400 1b
600 1b 600 1b
800 1b
120 Ib/ft_
> A
}_7 6 ft 6 ft
Member AB :
12 5
(+IM, = 0; B(19) + B,12) ~(1200)(5) ~600(13)(6) ~600(-2) 12
—403(1—2)(112) —400(-5—)(15} =0
13 13
B.(15) + B,(12) = 18,946.154 {h
Member BC:
(+>:MC =0 - B.(15) + B,(12) +600(%)(6) +600(li3)(12.5)
12 5 )
400|—(12) +400(—](15) = O
(13)( ) (l3 ()
B.(15) — 8,(12) = 12,446.15 (2)
Solving Egs. (1) and (2),
B, = 1063.08 Ib, B, = 2500 1b
Member AB :
SEF, = 6 ~ 4, +1200 + 1000(1_55) ~ 1063.08 = 0
A; =522 b Ans
+TIF, =0 A, —800 - 1000(%) +250 = 0
A, = 1473 1b Ans
Member BC :
SEF, =0 -C, - looo(-%) + 1063.08= 0
C, =6781 Ans
+TEZF, =0 G —800 - looo(g) - 2500= 0
¢ =1973 b Ans
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2-50. Determine the horizontal and vertical components 20kN 12 kN
of reaction at the supports A, B, and C. Assume the frame l
is pin connected at A, B, D, E, and F, and there is a fixed

connected joint at C.

i

L 2 mﬁL 2 mAL 2 mﬂL 2 mA‘

Member AD :
{\+1MA= 0: -24(15) + D,(3) =0
D, = 12kN Dy
. Dy
—3IF, = 0 -12+24-4 =0 AT-J
A, =12 kN Ans
150
[
Member DE : H .l.‘}ﬂ-
(r2Me= 0: 20(2) - D,(4) = 0 o 38
D, = 10kN A 1
+TEF, =0; E -20+10=0 Ay
E, = 10kN
LrF =0 -E +12=0 Loy
E =12kN B, &
De Im ¢ 1
Member AD : ﬂ
+TIF, =0; A, -10=0
= 10 kN Ans
A 1oy
Member EF : o, E,
k : [ (]
(+EMe= 0; -12(2) + F,(4) =0 it
Y4
F, = 6kN 3m i
+TZF,=01 Ey-—12+6=0
E, = 6kN
Member BE : B.’
+TEF, =0 B, ~10-6=20
B, = 16 kN Ans
QW3= (13 -12(3) + E4(3) =0
Es = 12kN
5, = 0 -B.+ 12- 12=0 ol
B. =0 Ans \ ky
E" —Im Zln~1
l:dcmbcr EF: t , Fx
—IF, =0 12-F =0; E‘l
F. = 12 kN
Mecmber FC:
. ky
—IF, = 0; 12-G =0
C: = 12kN Ans __..T Fr
+TIR =0 G-6=0 3m
G =6kN Ans l
¢ 2
x
Q+):MC= 0; Mc - 123)=0 \f Mc
Mc = 36 kN-m Ans ¢
¥
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2-1P. The railroad trestle bridge shown in the photo is
supported by reinforced concrete bents. Assume the two
simply supported side girders, track bed, and two rails have
a weight of 0.5 k/ft and the load imposed by a train is
7.2 k/ft (see Fig. 1-11). Each girder is 20 ft long. Apply
the load over the entire bridge and determine the
compressive force in the columns of each bent. For the
analysis assume all joints are pin connected and neglect
the weight of the bent. Are these realistic assumptions?

8 ft

18 ft 77 x/5t

Maximum reactons occur when the live Joad is over entire span.
load = 7.2+ 0.5 = 7.7k /M1

R =77(10) = T7Tk

Thea P = -2-—_’@ =77k

-

All merabers are two - force members.

(,mgx(x ~778) + Fsin75°(8) = O 77% 77

F=7.7k Ans F F

It is pot reasonable 10 assume the members are pin connected. sioce such a framework is unstable. Ans
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