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7-1. Determine (approximately) the force in each
member of the truss. Assume the diagonals can support
either a tensile or a compressive force.

Support Reactions. Referring to Fig. a,

C+IMy=0; Cy6) —40(3) —20(6) =0 C, = 40kN
C+3Mc=0; 40(3) +50(6) — A(6) =0 A, =70kN
L SF =00 4,=0

Method of Sections. It is required that Fzr = F 4 = Fy. Referring to Fig. b,

+T2Fy=0; 70 — 50 — 2F; sin45° =0 F{ = 1414kN
Therefore,

Q+EMA =0; Fgr(3) — 1414 cos45°(3) =0 Fgp = 10.0kN (C)
Q+2MF =0; Fyp3) —14.14 cos45°3) =0 F,5 = 10.0kN (T)

Also, Fgp = Fcp = F,. Referring to Fig. c,

+T2Fy =0; 40-20—2F,sin45°=0 F, = 14.14kN
Therefore,

Fgp = 141kN (T) Fcp = 141kN (C)
§+2Mc =0; 14.14cos45°(3) — Fpe(3) =0 Fpg = 10.0kN (C)
Q+EMD =0; 14.14cos45°(3) — Fpc(3) =0  Fpc = 10.0kN (T)
Method of Joints.

Joint A: Referring to Fig. d,

+TDF, =0, 70 — 1414 sin45° — F4p =0 F,p = 60.0kN (C)

Joint B: Referring to Fig. e,

+T2Fy = 0; 14.14 sin45° + 14.14 sin45° —

Joint C:

+13F, =0, 40— 1414 sin45° — Fcp =0 Fep = 30.0kN (C)

FBE =0 FBE = 20.0 kN (C) Ans.
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7-1. Contiuned

Arzo 15°
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7-2. Solve Prob. 7-1 assuming that the diagonals cannot
support a compressive force.

Support Reactions. Referring to Fig. a,

C+IM,y=0; Cy6) —40(3) —20(6) =0 C, = 40kN
C+3Mc=0;  40(3) + 50(6) — A,(6) =0 A, = T0kN
5 SF =00 A,=0

Method of Sections. It is required that

FAE:FCE:() Ans.

Ax

50kN  40kN  2p4n
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7-2. Continued

Referring to Fig. b,

+1 3 F, =0; 70 — 50 — Fpp sin45° = 0 Fpp = 2828 kN (T) = 283 kN (T)

C>+2MA =0; Fgp(3) —

CHDMpr=0 Fup03)=0 Fup=0

Referring to Fig. c,

+1F, = 0; 40 — 20 — Fpp sind5° = 0 Fpp = 2828 kN (T) = 28.3 kN (T)

C+DMe =0; 2828 cos45°(3)

C+DMp=0;

Method of Joints.

—Fpc(3) =0 Fpc=0

Joint A: Referring to Fig. d,

+I1>F, =

Joint B: Referring to Fig. e,

+T2Fy = 0; 28.28 sin45° + 28.28 sin45° —

Joint C: Referring to Fig. f,

+13F, =0, 40 -

=228 KN

2828 c0s45°(3) = 0 Fpp = 20.0kN (C)

— Fpe(3) =0 Fpg =20.0kN (C)

0; 70 — Fyp =0 Fup = 70.0kN (C)

FBE:O

FCD =0 FCD = 40.0 kN (C)

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.
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7-3. Determine (approximately) the force in each member
of the truss. Assume the diagonals can support either a tensile

or a compressive force.

VPanel =833k

Assume Vp,, is carried equally by Fz and F 45, S0

FGF:O

8.33
Fg= —2— = 580k (T)
HB ™ os45°
8.33
Frp=—2— — 580k (C)
A6 cosd5e
Joint A:
E N F, =0, Fag—5— 58 cosd5® = 0;
+T13F, =0, —Fay + 1833 — 5.89 sin45° = 0;
Joint H:
E3F, =0, —Fug+ 589 cosd5® =0, Fps=417k(C)
VPanel = 16671{
1.667
Foe = ——— =118k (C
ee cos 45° ©
1.667
Fpr = —2— = 118k (T)
BE ™ cosd5°
Joint G:
5 EFX =0; 417 + 5.89 cos45° — 1.18 cos45° —
+1YF, =0, —10 + Fgp + 589 sin45° + 1.18 sin45° = 0

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.
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7-3. Continued

Joint B:
=5 EFX =0; Fpc + 1.18 cos45° — 9.17 — 5.89 cos45°

Vpanel = 21.667 — 10 = 11.667 k

11.667
Fge=——— =825k (T
ke cos 45° (T)
11.567
Fprp=———=825k (C
bF = e (©)
Joint D:

LN F, =0, Fep=825cosd5® =583k (T)
+T>F, =0; 21667 — 825 sin45° — Frp =0
Joint E:

HF, =0, 5+ Fpp — 825 cos45° =

Frp = 0833k (C)
Joint C:

+1SF, =0, —Fpc + 825 sin45° — 1.18 sin45° = 0

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.
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10K

Fee
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825¢ & 15,83 K

*7-4. Solve Prob. 7-3 assuming that the diagonals cannot
support a compressive force.

Vpanel = 8.33 k
FAG = 0
8.33
Fyp = = 11.785 = 11.8k
B sin 45°
Joint A:

HEF, =0, Fup=>5k(T)

Ans.
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7-4. Continued

+1> F,=0; Fuy=183k(C)

Joint H:

E 3 F, =0, 11785 cos45° — Fyg =0

VPanel = 1.667k
FGC =0

1.667

Fpp=———"— =236k (T
BE ™ §in 45° (T)

Joint B:
5 EFX =0; Fpc + 236 cos45° — 11.785 cos45° —5=0

+13F, =0, — Fgp+ 11.785 sin45° + 2.36 sin45° =0
FGB =10k (C)

Joint G:
LEXF, =0, Fgr=833k(C)

VPanel = 11.667 k

FDF:()

11.667
Fpe = =165k (T
EC ™ sin45° 65k (T)

Joint D:
i) 2}7V = O, FCD =0
+1YF, =0, Fgp=217k(C)

Joint E:
ENF, =0, Fpr+5 — 165 cosd5° =0

Joint F:
+1YF, =0, Fpc— 10 —2.36 sin45° =0

Fre = 11.7k (C)

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.
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7-5. Determine (approximately) the force in each member
of the truss. Assume the diagonals can support either a tensile
or a compressive force.

Support Reactions. Referring to, Fig. a

LE3F, =0, A, -2=0 A, =2k

C+OM,=0; D,(24) + 2(6) — 7(24) — 14(16) — 14(8) =0 D, =205k
C+DMp =0; 14(8) + 14(16) + 7(24) +2(6) — A,(24) =0 A, =215k
Method of Sections. It is required that Fgzy = F 45 = Fy. Referring to Fig. b,
+13F, =0, 215 — 7 — 2F1(%) =0 F,=1208k

Therefore,

Fpy =121k (T) Fuc =121k (C) Ans.
C+DIMy =0; Fap6) +2(6) — 12.08(%)(6) =0 Fup=7667k(T)="767k(T) Ans.
C+DIM,4=0; Fgu(6) — 12.08(%)(6) =0 Fgy =9.667k(C) =9.67k(C) Ans.
Itis required that Fcg = Fpr = F,. Referring to Fig. c,

+1SF,=0; 215 - 7 — 14 - 2F2@) =0 F,=04167k

Tk
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7-5. Continued

Tk /4 Kk 7K
<k
K K
6t A
A2k
pp=21.5k (©) ) sk
Therefore,
Fcg = 0417k (T) Fpp = 0417k (C) Ans.

C+SMp=0; Frg(6) — 0.4167(g>(6) +7(8) — 21.58) =0

Frg = 19.67k (C) = 19.7k (C) Ans.
C+SMg=0; Fpe(6) +7(8) +2(6) — 21.5(8) — 0.4167(%)(6) =0

Fpe = 1767k (T) = 17.7k (T) Ans.

Itis required that Fcr = Fpp = F5. Referring to Fig. d

+T1>F, =0, 205 -7 — 2F3(§> =0 Fy=1125k

Therefore,

C+XMp=0; 2(6) + 11.25(%)(6) — Fpp(6) =0 Fpr=110k(C)  Ans.

C+DMp =0; 11.2500.8)(6) — Fcp(6) =0 Fep = 9.00k (T) Ans.
Method of Joints.
Joint A: Referring to Fig. e,
3
+TEF}, =0, 215 — 12.08(5) — Fuy=0 Fug=1425k(C) Ans.

Joint B: Referring to Fig. f,
3 3
+1>F, =0 12.08(5) - 0.4167(5) — Fpg =0 Fgg=700k(C) Ans.

Joint C:  Referring Fig. g,

+13F, =0 11.25(%) + 0.4167(%) — Fep=0 Fep=700k(C) Oﬁ)
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7-5. Continued

Joint D: Referring to Fig. &,

+T>F, =0; 205 - 11.25(%) — Fpp=0

FDE = 13.75k Ans.

¥

7-6. Solve Prob. 7-5 assuming that the diagonals cannot 7k 14k 14k 7k
support a compressive force.

Support Reactions. Referring to Fig. a,

LE3F, =0, A, —2=0 A, =2k
C+>M,=0; Dy24) +2(6) — 7(24) — 14(16) — 148) =0 D, =205k

C+3Mp=0; 148) + 14(16) + 7(24) + 2(6) — A,24) =0 A, =215k

Method of Sections. It is required that
Fuc=Fpr=Fpr=0 Ans.

Referring to Fig. b,

+I3F, =0, 215 -7 - FBHG) =0 Fpy=2417k(T) = 242k (T) Ans.

C+EMA =0, Fgu(6) — 24.17(%)(6) =0 Fgy =1933k(C) =193k (C)
Ans.

C+3My=0; 2(6) — Fup(6) =0 Fup =200k (C) Ans.
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7-6. Continued

Referring to Fig. c

+1SF, =0, 215 - 7 — 14 — FCG(%) =0 Fee=08333k(T) = 0.833k (T) Ans.

C+SMy=0; Frg(6) +7(8) — 21.5(8) — 0.8333@)(6) =0
Frg = 200k (C) Ans.
C+3 Mg =0; Fpe(6) +7(8) +2(6) — 21.58) =0 Fye = 17.33k (T) = 17.3k (T) Ans.

Referring to Fig. d,

+T3F, =0, 205 -7 — FCE(%) =0 Fcop=225k(T) Ans.
4

C+YMp=0; 2(6) + 22.5(5)(6) — Fpp(6) =0 Fgp=20.0kN (C) Ans.

C+DMp=0; —Fep(6) =0 Fep=0 Ans.

Method of Joints.

Joint A: Referring to Fig. e,
+TF, =0, 215 — Fuay =0 Fuy =215k (C) Ans.
Joint B: Referring to Fig. f,
+1 EFy =0; 24.17(%) — Fp =0 Fps =145k (C) Ans.

Joint C: Referring to Fig. g,

3 3
+13F, =0 0.8333(5) + 22.5(§> — Fep=0 Fcp =140k (C) Ans.
Joint D: Referring to Fig. 4,
+T>F, =0, 205 — Fpp=0 Fpg=205k(C) Ans.
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7-6. Continued
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7-7. Determine (approximately) the force in each member of the truss. | 2m | 2m
Assume the diagonals can support either a tensile or compressive force. ‘ F D
1.5m
C
4 kN

Assume Fgp = Fpge

+13F, =0 2FEC(£) —4=0

25
Frc = 3.333kN = 333 kN (T) Ans.
Fpp = 3.333kN = 3.33kN (C) Ans.

C+SMc=0; Fgp(l.5) — (%)(3.333)(1.5) =0

FED = 267 kN (T) AHS.
L3 F, =0, Fpe=267kN(C) Ans.
Joint C:
1.5
+13F,=0; Fep+ 3'333(E> - 4=0
Fep = 2.00kN (T) Ans.

Assume Frp = F g

+13F, =0 2FFB(£) -8 -4=0

25
Fry = 10.0kN (T) Ans.
F,r = 10.0kN (C) Ans.

C+SMp=0; Frp(15) — 10.0(%)(1.5) - 42)=0

FFE = 13.3 kN (T) Ans.
£ 3 F, =0, Fup=133kN(C) Ans.
Joint B:
+13F, =0, F +100(12) - 3333(L2) — s =0 é'/li
R VX 25 - o5 100
Ax ¥
Fgr = 400 kN (T) Ans. T
BE A 13-33k4
Joint A:
| N 15\
+1>F,=0; Fur — 100 23 =0
Far = 6.00kN (T) Ans.
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#7-8. Solve Prob. 7-7 assuming that the diagonals cannot
support a compressive force.

Assume Fgp =20

1.5

Frc = 6.667kN = 6.67 kN (T)

2
LENF, =0, Fpe — 6.667(E) =0

Fpe = 533kN (C)

Joint D:
From Inspection:
FCD = 0
Assume F =0
1.5

C+HDMp=0; Frg(l5) — 4(2) =0
Fpp = 5.333kN = 5.33kN (T)

2
ENF, =0, Fap — 5333 — 20.0(5) =0

Joint B:

+T>F, =0, — Fpp — 8+20.0<£) =0

Fgr = 4.00kN (T)
Joint A:

+T2Fy:0, FAF:0

Ans.

Ans.

Ans.

Ans.
Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

2m ‘
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7-9. Determine (approximately) the force in each member
of the truss. Assume the diagonals can support both tensile J
and compressive forces.

A ™

1.5 k

15 ft

Method of Sections. It is required that Fcr = Fpg = F;. Referring to Fig. a,

L3 F, =0, 2Fsind5° — 2 — 1.5=0 F, =2475k

Therefore,

Fep = 248k (T) Fpg = 248k (C) Ans.
C+SMp =0; 1.5(15) + 2475 cos45° (15) — Fpg(15) = 0
Frg = 325k (C) Ans.

C+HDMp=0; 15015) + 2475 cos45°(15) — Fep(15) =0

FCD =325k (T) Ans.

Itis required that F s = F 4c = F,. Referring to Fig. b,

L F, =0, 2F,sind5° — 2 — 2 - 1.5=0 F,=38%9k

Therefore,

FBG = 3.89k (T) FAC =389k (C) Ans.

C+S Mg = 0; 1.5(30) + 2(15) + 3.889 cos45°(15) — Fpe(15) = 0
FBC =775k (T) Ans.

C+SMc=0; 1.5030) + 2(15) + 3.889 cos45° (15) — F6(15) = 0

FAG = 775 k (C) Ans.
Method of Joints.

Joint E: Referring to Fig. c,

E N F, =0, Fppcosds® — 1.5=0 Fgp=2121k(C) =212k (C) Ans.

+T>F, =0, 2121 sin45° — Fpp =0 Fpp =150k (T) Ans.
Joint F: Referring to Fig. d,
5 EFX =0; 2.475sin45° — 2.121 cosd45° — Fprp =0

FDF = 0.250k (C) Ans.
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7-9. Continued %

Joint G: Referring to Fig. e, E | 5 K.
)

5 EFX =0; 3.889 sin45° — 2.475 cos45° — Feg =10 45'

Feg = 1.00k (C) Ans.
Joint A: Referring to Fig. f, I,; F

S F, =0, Faz — 3.889 cos45° =0

Fap =275k Ans. Cc )

| /54
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7-10. Determine (approximately) the force in each member
of the truss. Assume the diagonals DG and AC cannot
support a compressive force.

Method of Sections. It is required that

FDG:FAC:O Ans.

Referring to Fig. a,

5 S F, =0; Fepsinds® — 15 — 2=0 Fep = 4950k (T) = 495k (T) Ans.

C+DMp=0; 1.5(15) — Fcp(15) =0 Fep = 1.50k (T) Ans.

C+3SMp=0; 1.5(15) + 4.950 cos45°(15) — Fr(15) = 0

FFG =500k (C) Ans.

Referring to Fig. b,

5 SF, =0; Fygsind5® — 2 — 2-15=0 Fyg=7778k(T) = 7.78 k (T)

Ans.

C+EMG =0; 1.5(30) + 2(15) — Fpc(15) =0 Fpc =5.00k (T) Ans.
Q+EMC =0; 1.5(30) + 2(15) + 7.778 cos45° — F,5(15) =0

F i =105k (C) Ans.
Method of Joints.
Joint E: Referring to Fig. c,
5 EFX =0; Fgpcosd45® — 15=0 Fgr=2121k(C) =212k (C) Ans.
+T2Fy =0; 2.121sin45° — Fpp =0 Fpr =150k (T) Ans.

Joint F: Referring to Fig. d,

5 SF, =0; 4950 sin45° — 2121 cos45° — Fpr =0 Fpp =200k (C) Ans.

Joint G: Referring to Fig. e,

L3 F, =0, 7778 sin45° — Feg =0 Feg = 550k (C) Ans.

Joint A: Referring to Fig. f,

i)sz:(); Fag=0 Ans.

A

15 ft

1.5 k

15 ft

/5 f¢

15 ft

2k

2k

215




© 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.

7-10. Continued
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7-11. Determine (approximately) the force in each | 1.5m |
member of the truss. Assume the diagonals can support
either a tensile or compressive force.

E
—

Method of Sections. It is required that Fcp = Fprp = F;. Referring to Fig. a,
3
LE3F. =0, 8 — 2F1(§) =0 F,=6.667kN

Therefore,

Fep = 6.67kKN(C) Fpr = 6.67kN (T) Ans.

4
Q+EME =0; Fcp(1.5) — 6.667(5)(1.5) =0 Fcp=5333kN(C) =533kN(C)
Ans.

C+SMp=0; Fpp(l5) — 6.667(%)(1.5) =0 Fgr=>5333kN(T) = 5.33kN (T)

Ans. rsm ‘l
Bkd B D

Itis required that Fzr = F 4 = F, Referring to Fig. b,
+ _ o 3) - TN %
SYF, =0; 8+10—2F2§ =0 F,=150kN 4 51‘

3

E

Therefore, F Ce 6"

B (4

4 v'—

C+DMp=0; Fpe(l5) — 15.0(5)(1.5) - 812)=0

()
Fpe = 22.67kN (C) = 22.7kN (C) Ans.
CHDMe =0; Fup(l5) — 15.0(%)(1.5) - 8(2)=0
Far = 22.67kN (T) = 22.7kN (T) Ans.
Method of Joints.
Joint D: Referring to Fig. c,

3
ENF, =0, Fpg — 6.667(5) =0 Fpg=400kN (C) Ans.
Joint C: Referring to Fig. d,
5 SF,=0; Fcp+ 6.667(%) - 15.0(%) =0 Fcrp =500kN (C) Ans.
Joint B: Referring to Fig. e,
3

L3 F, =0 15.0(5) — F,p = 9.00kN (T) Ans.

217




© 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.

7-11. Continued
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*#7-12. Determine (approximately) the force in each
member of the truss. Assume the diagonals cannot support
a compressive force.

Method of Sections. It is required that
Fcg=Fpr =0

Referring to Fig. a,

5

3
5E3F, =0, 8 - FDF(f) =0 Fpp=1333kN(T) = 133kN (T)

Ans.

Ans.

C+SMp=0; Fep(l.5) — 13.33(%)(1.5) =0 Fcp=10.67kN (C) = 10.7kN (C)

Q+EMD = 0, FEF(15) =0 FEFZO

Referring to Fig. b,
3

LEF, =0, 8+ 10 — FAC<7) =0 Fue=30.0kN(T)

5

C+3SMc=0; Fppr(15) — 8(2) =0 Fup = 10.67kN (T)

C+SMp=0; Fpe(15) — 30.0(%)(1.5) - 82) =0

Fpc = 34.67kN (C) = 34.7kN (C)
Method of Joints.

Joint E: Referring to Fig. c,

ENF, =0, 8 — Fpp=0 Fpe=800kN(C)

Joint C: Referring to Fig. d,

ENF, =0, Fep - 30.0@) =0 Fcp=18.0KkN (C)

Joint B: Referring to Fig. e,

EXF, =0, Fa=0

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

E
8 KN =——>

‘ 1.5m ‘
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7-12. Continued

Iom
8[(/\, ﬁ ¢
2M
10k c
F
4 5
3
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7-13. Determine (approximately) the internal moments
at joints A and B of the frame.

The frame can be simplified to that shown in Fig. a, referring to Fig. b,

C+SM,=0, M, — 72(0.6) — 3(0.6)(0.3) =0 M, = 486kN-m

Referring to Fig. c,

C+3XMp=0; My~ 96(08) — 3(1.4)(0.1) + 7.2(0.6) = 0

My =3.78kN-m

3 kaljm

-

a

f#tltl

6:4m

0-8m

0-8m

{ {1

3kN/m
IEEEERRRRRRRRREN
{ E F G H
6 m
‘7 A B C D
‘%6m ‘ 8m | 6m —
Ans.
Ans.
3 kil /m
+8m
“0bm
0-6m
3(4-8) kN 2(64) Kkl
_____ : ——===1
3zZm ”3‘2,m‘
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7-14. Determine (approximately) the internal moments 400 1b /ft

at joints F and D of the frame. Fl l l l l l l l l l l l l l l lD

A B c
C+3Mp=0; My — 06(0.75) — 2.4(1.5) =0 | 15 ft | 20 ft |
My = 405k - ft Ans.
C+SMp=0, — Mp+038(1) +322)=0
Mp=720k-ft Ans.
04(/12)=4.8 K
0.4(15) Ob[ A}
.4(1.5)=0.! L
00 1b/ft b
400 16/ft 7 én TR SR,
y 2y = Me(
- b <
F j E ?"—\\'-0.75}{
. 0-4(/6)* b4 K
boriecs T, Vorrs
K { | i -
1.5ft 2ft . 5
- 4 J 0-4(2)70.8
SFt L7 -+l
32 .
3.2k T Mo
A
11t
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7-15. Determine (approximately) the internal moment at
A caused by the vertical loading.

M, =4032kN-m = 403 kN m

5 knl[m
~ _Lr' .A'
-
oam
0-ém O-B/m
9 kel
T

The frame can be simplified to that shown in Fig. a, Referring to Fig. b,

C+SM, =0, M, — 50.8)(0.4) — 16(0.8) — 9(0.8)(0.4) — 28.8(0.8) = 0

Ans.

L~

L
04m

SkN/m

L5

T o

AR AR 3 s
RS B EE R S i o Sy S
= ey

8 m

S

288 kN 28.8kn

b)
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*7-16. Determine (approximately) the internal moments

at A and B caused by the vertical loading.

3 kN/m

RN,

skN/m | ||F K 5kN/m
The frame can be simplified to that shown in Fig. a. The reactions of the l 1 1 l 1 1 l 1
3 kN/m and 5 kN/m uniform distributed loads are shown in Fig. b and ¢ H I J E
respectively. Referring to Fig. d, D
C+> M, =0, M, — 3(0.8)(0.4) — 9.6(0.8) — 5(0.8)(0.4) — 16(0.8) = 0 e bl s LD
M, =2304kN-m = 23.0kN-m Ans. —§m e $m——t—§m —
Referring to Fig. e,
C+DMp = 0; 9.60(0.8) — 9.60(0.8) + 5(0.8)(0.4) + 16(0.8) — Mp = 0
Mp =144 KN-m Ans.
0-Hm 08m 0'6\3’" 0.8m 3(6-4) ka
cam | . G64m ;|' sam |
R 1
3kN|m 3 kNfm 3 ko 1 |
] }] Jiilld <
|  32m | 32m
5 kllm 9.60 kN 9.60 kn
(b)
s ~ N W W S
B 08k 3016)
o.4m 960 o sm
- ' —49.00
960 kN 6okN
WYYV
+ 5 b o =
508K I 508) kn!
4-M Iy
( 6kN 16 kN

JZn

/b kN
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7-17. Determine (approximately) the internal moments 0.5 k /ft
at joints I and L. Also, what is the internal moment at joint l l l l l l l l l l l l l l l l
H caused by member HG? S =
1.5k /ft 1.5k/ft
ey waes |
G F
Joint I:
+>M,; =0; M; —1.0(1) —4.02) =0
C+2M; =0; I ) (2) Al 8l dl b
M, = 9.00k-ft Ans. L20ft ! o ! 30ﬁ4
Joint L:
Q+EML =0; M; —6.03) — 1.5(15) =0
M; = 2025k ft Ans.
Joint H:
C+HOIMy =0, My —3001) —1202) =0
My =270k ft Ans.
5R4)=/2. 1.5(16)=24.0 K
0.5(16)=8.0 K 0-5R4#)=/2.0K
r"""—'—'"‘" WEESa - e - ""_"'-"
1 ’ )
1 3 : : e
e — —
05B)-15KR 72t T 12 f 15(2):30KN BFE T Bt
~t176.0K 6.0K A[120k 12.0 K
== e
¢
WV (( Vh 1§
1.5ft
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7-18. Determine (approximately) the support actions at

A, B, and C of the frame.

A, =0 B, =0

A, =12k

B, =16k

M, =162k-ft Myz=9k-ft

0.6k
'Io.sx-ﬁf( ?gg l
3K 24k

44K

’[:_Z]#JI

12K

3Kk

9K

A =0

X

R“ 4.05 k-Ft

“:z.:s k-t

72K

Y M, =162kt

A =12k
y

M =72k-ft

400 1b /ft

FERRRRRRRRRRRRRY S

1200 Ib/ft

Y

D
A C
| 15 ft 20 ft ‘
Ans.
Ans.
Ans.
4.3k 1.8K
o' 6' ] ' .
? — 1 st ( ] E:——:”LQ"S 1
24K 2.4k 9k 1.2K

4K 3.2k

3k 4k

‘i.osmﬂ-( l 1) 72 k-4
skt | H

9k

WM, =9k ft
B =16k

7.2k-ft (, ‘

69K
ot
3.2k 3.2.#

4k

U
WM =72k 1
C,=4k
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7-19. Determine (approximately) the support reactions 12kN D C
at A and B of the portal frame. Assume the supports are
(a) pinned, and (b) fixed.

For printed base, referring to Fig. a and b,

C+DM, =0, E(6) + E,(2) — 12(6) = 0 (1)

C+XMp=0; E\(6) — E(6) =0 2)

Solving Egs. (1) and (2) yield
E, = 18.0kN E, = 6.00 kN

Referring to Fig. a,

53 F, =0; 12 -600 - A, =0 A, = 6.00 kN Ans.

Il
o
LS

= 18.0 kN Ans.

+13F, =0 180 — A,

Referring to Fig. b,

LE3F, =0 6.00 — B, =0 B, = 6.00kN Ans.

+1>F, =0 B, — 180 =0 B, = 18.0kN Ans.

For the fixed base, referring to Fig. ¢ and d,

C+HDMe =0 F.(3) + Fy(2) —12(3) = 0 (1)

C+X Mg =0; Fy2) — F«(3) =0 2)

Solving Eqgs (1) and (2) yields,
F, =9.00 kN F, = 6.00 kN

Referring to Fig. c,

L3 F, =0 12 - 600 — E, =0 E, = 6.00kN

+1>F, =0 9.00 — E,

I
(en)
=

= 9.00 kN
Referring to Fig. d,

L3 F,. =0 6.00 — G, =0 G, = 6.00kN

+1>F, =0 G, —9.00=0 G, = 9.00kN
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7-19. Continued

Referring to Fig. e,

£ >F, =0 600 — A, =0
+13F, =0 9.00 — A, =0
C+>M,=0; M, = 6.003) =0

Referring to Fig. f,

LE3F, =0 600 — B, =0

+1>F, =0 B, —9.00 =0

C+HDMp=0; Mg — 6.003) =0
/m

A, = 6.00kN Ans.
Ay = 9.00kN Ans.
M, =18.0kN-m Ans.
B, = 6.00 kN Ans.
B, = 9.00 kN Ans.
Mp = 18.0kN-m Ans.

im

3m

¢

Eof

Zm

Ex.

|

bm

t‘;

()

— Bx.

228




© 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.

#7-20. Determine (approximately) the internal moment
and shear at the ends of each member of the portal frame.
Assume the supports at A and D are partially fixed, such
that an inflection point is located at 4/3 from the bottom of

each column.

C+HDMp=0;

G,=P

2P
+T>F, =0 E, =20

Member BC:

2Ph

Ve=Ve=—+
B c 3b

Members AB and CD:

VA:VB:VC:VD

e

G,(b) - P(

y

y

2h

P
2

0

{1

)-o

Y
Gy

»o

No

Y >

Ans.
Ans.
Ans.
Ans.
bz
P —por f—"/z
2hf3 2Ph
35
- P/z_
Yaon
3b
Pla
h/3
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7-21. Draw (approximately) the moment diagram for | L5ft 74 | L5ft
member ACE of the portal constructed with a rigid member
EG and knee braces CF and DH. Assume that all points of 5001b £ oy 0"
connection are pins. Also determine the force in the knee 15ft VF H
brace CF. B S
= C D -
Inflection points are at A and B. ot
From FBD (1):
C+DXMp=10; A/(10) —500(7.5) =0; A, =3751b
M A B o
From FBD (2):
C+DMp=0; 250(7.5) — Fep(sin45°)(1.5) = 0;  Fep = 1L.77k(T) Ans. _
50016 sl
.
X DF,=0; =250 + 1767.8(sin45°) + 500 — E, =0 / o \
E, = 1500 1b 1.5'
'lE7 E 2500 ¢—A— 250084t
50046!5: .__;x K 7 r Y
(B iy F [
i Ay |
15 kft
bl
l )
2501b A
2) I
375 Ib
*#7-22. Solve Prob. 7-21 if the supports at A and B are 151t _ | 151t
fixed instead of pinned.
001b E@T YO} (O @G
151t / a
Inflection points are as mid-points of columns + Fc D
C+DM; =0; J,(10) — 500(3.5) = 0; Jy,=1751b
61t
+1YF, =0, —1,+175=0; I,=1751b
C+DMp=0; 250(4.5) — Fep(sin45°)(1.5) = 0;  Fep = 1.06 k(T) Ans. — Q¢ Bf
X D F,=0; 500+ 1060.66(sin 45°) — 250 — E, = 0;
E, =100k
%
E é ,
Y L 750 -~ l6
— 250,
T " <
— /FCE 3' 3
b 7 25014 J 3 2501b «— g
250 | — - e 4 ——
"—’ b so0lb +] \E/ 750 Ib4 .
|
M(Ibft) =750
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7-23. Determine (approximately) the force in each truss ‘ 8 ft | 8 ft |
member of the portal frame. Also find the reactions at the . G_‘__ | __‘_ F
fixed column supports A and B. Assume all members of the E}; :55551
truss to be pin connected at their ends.
6 ft
S = A=
1k ——>IE:—Z—_1 T —
C D E
12 ft
SN — N
R SIS g.,";;.f’a éssi.f;q“;l."g
Assume that the horizontal reactive force component at fixed supports A and B are equal.
Thus
2 +1
A, =B, = - 1.50 k Ans.

Also, the points of inflection H and 7 are at 6 ft above A and B respectively. Referring to
Fig. a,

C+XM;=0; Hy(6) - 1(6) —2(12) =0  H, = 1875k
+1>F, =0, 1,-1875=0 I,=1875k

Referring to Fig. b,

LE3F, =0, H,-150=0 H,=150k
+1>F, =0, 1875-A4,=0 A, = 1875k Ans.
C+>Mu=0, My—1506)=0 M,=9.00k-ft Ans.

Referring to Fig. c,

LE3F, =0, 150-B,=0 B, =150k
+1>3F, =0, B,—-1875=0 B, = 1875k Ans.
C+HDMp=0; Mp—1506)=0 Mp=9.00k-ft Ans.

Using the method of sections, Fig. d,

+13F, =0 FDGG) -1875=0 Fpg = 3125k (C) Ans.
C+D Mg =0; Fep(6) + 1(6) — 1.50(12) = 0 Fep =2.00k (C) Ans.
C+DMp =0; Frg(6) — 2(6) + 1.5(6) + 1.875(8) = 0 Frc = 1.00k (C) Ans.
Using the method of Joints, Fig. e,

+13F, =0 FDF@) - 3.125(%) =0 Fpr =3.125k (T) Ans.

4 4
5 3F, =0 3.125<§) + 3.125(§> —200 - Fpp =0 Fpr=300k(C) Ans.
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7-23. Continued

2 K
bt

6ft

7 Acl 50K
\"‘M,,x

¥ iy

(b)

N f

be=3-125k.
5 5 o
3 >
F x
< X
Fy=2ook [P K

*7-24. Solve Prob. 7-23 if the supports at A and B are
pinned instead of fixed.

Assume that the horizontal reactive force component at pinal supports
A and B are equal. Thus,

-2 sk

A=B, ="

Referring to Fig. a,
C+HDMp=0; Ay(16) — 1(12) — 2(18) =0 A, =3.00k

+1XF, =0, B,—-300=0 B, =300k

Ans.
=Y 51
. R T
Ans.
Ans.
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7-24. Continued

Using the method of sections and referring to Fig. b,

3
+1YF, =0 FDG(g) -3.00=0 Fpg =500k (C) Ans.

C+SMp=0; Fgr(6) — 2(6) — 1.5(12) +3(8) =0  Fgp =100k (C) Auns.

C+X Mg =0; Fep(6) + 1(6) — 1.50(18) = 0 Fep =350k (T)  Ans.

Using the method of joints, Fig. c,

3 3

+13F, =0 FDF(E) - s.oo(g) =0 Fpr =500k (T) Ans.

53 F, =0 5.00(%) + 5.00<%) —350 — Fpp =0 Fpz =450k (C) Ans.

r 3

oft
[ Kk

124t

Ax’/’50k

/6ft

()

S <
o
QA

hpe=5-00k For
3 A
F 4
< X
IZ_D=3-50k > Foe

233




© 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.

7-25. Draw (approximately) the moment diagram for ‘ 2m 2m ‘
column AGF of the portal. Assume all truss members and F LD
. . 4 kN —>
the columns to be pin connected at their ends. Also T
determine the force in all the truss members. E 1.5m
8 kN ——> 2, oo C
Sm
B
Assume that the horizontal force components at pin supports A and B are equal. R —
Thus,
4+8

A, =B, = 7 = 6.00 kN

Referring to Fig. a,

C+dM, =0, By(4) —8(5) —4(6.5) =0 B, =165kN

+1>F, =0, 165-A4,=0 A, =165kN

Using the method of sections, Fig. b,

+1>F, =0 FEG@) —165=0 Fg;=215kN(T) Ans.
C+DMg =0; Fpp(1.5) — 4(1.5) — 6.00(5) = 0 Fpgp = 24.0kN (C) Ans.

C+3 Mg =0; 8(1.5) + 165(2) — 6(65) — Feg(1.5) =0 Feg = 400kN (C) Ans.

4k

I-5m \
8 kN

R

-

Em sm

- szé-OOkA’ Bx=é'00k/\/

T m 5 A;=/é,5 knl
(&) ¢ (b)
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7-25. Continued

Using the method of joints, Fig. c,

3 3
+1TYF, =0 FCE(S) - 27.5(5) =0 Fcp=215kN(C)
n 4 4
ENF. =0, 24-275 5) = 275(5 ) + Foe =0 Fpg=200kN(T)

4k 24.0 KA

,'5m 5 27;5k/‘}
8kN | ot

% 4-.00 kN
5m

EF:Z4"O/</‘/
A3
4

/'Zq =215 kn

Q 6:00 kN

0Ty
m

) /65 kN

Ans.

Ans.

Mknlm)

()

30-0

7-26. Draw (approximately) the moment diagram for
column AGF of the portal. Assume all the members of the
truss to be pin connected at their ends. The columns are
fixed at A and B. Also determine the force in all the truss
members.

8 kKN —>

Assume that the horizontal force components at fixed supports A and B are equal.

4+ 8

= 6.00 kN

Also, the points of inflection H and [ are 2.5 m above A and B, respectively.
Referring to Fig. a,

C+3M; =0, H,4) —825) —44) =0  H,=900kN

+1YF, =0, 1,-900=0 I, = 9.00 kN

F

4 kKN —>

S

%2 m——p—2m—

©ocoo0

5 &
/ E

L]

T

T e

©

SUE A s PSR e a e,
B 'S B
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7-26. Continued

Referring to Fig. b,

H3F, =0, H,-600=0 H, = 600kN
+T>F, =0, 900-A,=0 A, = 9.00kN
C+>M,=0, My—60025) =0 M, =150kN-m

Using the method of sections, Fig. d,

+13F, =0 FEG@) -9.00 =0 Frc = 150kN(T)  Ans.

C+HDMp=0; 8(15) + 9.00(2) — 6.00(4) — Fee(1.5) =0

Fee = 4.00kN (C) Ans.

C+3SMg=0;, Fpp(1.5) —4(15) —6(25) =0  Fgp = 140kN(C) Ans.

zm
4 4k i f2r ,i E
[-5m, [-5m s A 7—;6

8 ki 8k :
2:5m )

A:5m
H T |
” . He=6.00 kal
4m
H74 (@) T Hy=-00 kn
Hx I)‘—
= ~ %
25m 2:5m
=6.00k fee=/4-Ok F
—l%‘-;.é’.i ==_4,~6.00 kl i X
5,
&‘*ZMA Me 3] 3 >
A 87 Eq =/5. O kA IEc_s
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7-26. Continued

Using the method of joints, Fig. e,

+1YF, =0; FCE(%) - 15.0(%) =0 Fep = 150kN (C)  Ans.
+ 4 4
S5 XF, =0, Fpg+140 - 150 5 - 15.0 5 =0

FDE = 100 kN (T) AIIS.

) ok (m)

I5m Py e ke 6.5
gk < 4<00li

2Z-5m [5:0 —+5
_2.5
2Z5Mm
— |
ookl ST I5-0KN-m M (k-m) i

# 9.00 kN

()

-/5.0

7-27. Determine (approximately) the force in each truss
member of the portal frame. Also find the reactions at the
fixed column supports A and B. Assume all members of the 12 kN

truss to be pin connected at their ends.
8 kN

Assume that the horizontal force components at fixed supports A and B are equal.
Thus,

12+ 8
A, =B, = = 10.0 kN Ans.
Also, the points of inflection J and K are 3 m above A and B respectively. Referring A
to Fig. a,

C+I M =0; 1,(6)—83) —12(5 =0 J, = 140kN

+1YF,=0; K, - 140=0 K, =140kN

—3m——3m—
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7-27. Continued

Referring to Fig. b,

LE3F, =0, J, - 100=0 J,=100kN

+1>F, =0, 140—- A, =0 A,=140kN Ans.
C+dXM,=0, My — 1003) =0 M, =300kN-m Ans.
Referring to Fig. c,

L 3F, =0, B, — 100=0 B, =100kN

+1>F,=0, B, — 140=0 B,=140kN Ans.
C+>Mp=0; Mp—1003) =0 Mpz=300kN-m Ans.

Using the metod of sections, Fig. d,

+1SF, =0 FFH@) —140=0 Fpy = 175kN(C) Ans.
C+3 My =0; Fpp(2) + 140(1.5) — 12(2) — 10.03) =0 Fpp = 165kN (C) Ans.
C+SMp=0; Fgu(2) +8@2) —100(5) =0 Fgy = 17.0kN (T) Ans.

Using the method of joints, Fig. e (Joint H),

+13F, =0 FEH(%) - 17.5(%) =0 Fgpy=175kN(T) Ans.
H3F, =0 17.5(%) + 17.5(%) — 170 — Fy; =0 Fy; = 4.00kN (C) Ans.
Referring Fig. f (Joint E),

+1YF, =0 FE,G) - 17.5(%) =0 Fp =175kN(C) Ans.
LENF, =0 Fpg+165 - 17.5(2) - 17.5(%) =0 Fpp=450kN (T) Ans.
Referring to Fig. g (Joint /),

+13F, =0 FD,(%> - 17.5(%) =0 Fp; =175kN(T) Ans.
£ >F, =0 17.5(%) + 17.5(%) +4.00 — Fc; =0 F¢; =250kN (C) Ans.
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7-27. Continued

12 kn
m
> i 2k Pl Fer
m m
I | e 8k
T (d)
T 6tm K 3m
1 @ t
K. s X
Jx=10-0 kN
3m m
Ax-/OOkA} ‘7y=/4‘0’w
My "M B=r0-0kN
B
Aﬂ, 5'3
(b) <) %

X
7
=175kl hr
¥ yAy
3 3 X
e L
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*7-28. Solve Prob. 7-27 if the supports at A and B are
pinned instead of fixed. F
12 kN ——>

8kN ——>

Assume that the horizontal force components at pin supports A and B are equal. 6m
Thus,

12 + 8
A, =B, = = 10.0 kN Ans.

2 A B 1
Referring to Fig. a,
L 3m——3m—

C+XMp=0; Ay 6) —8(6) —12(8) =0 A, = 240kN Ans.
+1>F, =0, B,—240=0 B,=240kN Ans.

Using the method of sections, Fig. b,
+T2Fy =0 FFH(%) —240=0 Fpy=30.0kN (C) Ans.
CH+HDO My =0; Fgp(2) +24.0(1.5) — 12(2) — 10.0(6) = 0

Frr =240kN (C) Ans.
CH+HDIMp=0; Fgu(2) +8(2) —10.08) =0 Fgy = 320kN (T) Ans.

Using method of joints, Fig. ¢ (Joint H),

+13F, =0; FEH<%) - 30.0<%) =0 Fgy =30.0kN(T) Ans.

£ SF, =0; 30.0@) + 30.0(%) —320— Fy; =0 Fyy = 400kN (C) Ans.

Referring to Fig. d (Joint E),

+1>F, =0 FE,<%> - 30.0(%) =0 Fg =300kN(C) Ans.

3 3
ESF, =0, Fpp+240 - 30.0(5) - 30.0(5) =0 Fpp=12.0kN (T)Ans.

Referring to Fig. e (Joint 1),

+13F, =0; FD,G) - 30.0(%) =0 Fp; =30.0kN(T) Ans.

£ 3F, =0 30.0@) + 30.0(%) +4.00 — Fe; =0

Fer = 40.0kN (C) Ans.
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7-28. Continued

IZkN F Fer
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Zm

2m 8 kl ,
8k B M

bm

ém
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7-29. Determine (approximately) the force in members
GF, GK,and JK of the portal frame. Also find the reactions

at the fixed column supports A and B. Assume all members
of the truss to be connected at their ends.
Assume that the horizontal force components at fixed supports A and B are equal.
Thus,
4
A, =B, =-=200k Ans.

2

Also, the points of inflection N and O are at 6 ft above A and B respectively.

Referring to Fig. a,
C+HDMp=0; Ny32) —409) =0 N, =1125k

C+DYMy=0; 0,32)—-409) =0 O,=1125k

Referring to Fig. b,
HE3F, =0, N,—200=0 N,=200k

+1SF, =0, 1125-A,=0 A, = 1125k Ans.

C+SMu=0; My—2006)=0 My=120k-ft Ans.

Referring to Fig. c,
L3 F, =0, B,—200=0 B, =200k

+1>F, =0, B,—1125=0 B, =1125k Ans.
C+DMp=0; Mp—2006)=0 Mpz=120k-ft Ans.
Using the method of sections, Fig. d,

+1>F, =0 FGK(%) —1125=0 Fgx = 1875k (C) Ans.
C+D Mg =0; Fgp(6) +1.125(16) —2(9) =0 Fgr =0 Ans.

C+SMg=0; — Fx(6) + 4(6) + 1.125(8) — 2.00(15) = 0

Fx = 0500k (C) Ans.

AN ZaaN

4k _
7’ = \N‘lj!
74t i [
| o
/ 324t 1
Ny @) Oy
Nx OX—
ot oft
. =2.00K.
MAAx B-2:00k Mg
ﬁ} 5}-
(b) (<)

4k

6 ft

3ft

12 ft

8 ftJ
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7-30. Solve Prob. 7-29 if the supports at A and B are pin G F E
connected instead of fixed. g N % 1

4K _H, .0 O

J K L 3 ft
1 C
12 ft
A B J
~—8 ft 8 ft 8 ft 8 fta‘
Assume that the horizontal force components at pin supports A and B are equal.
Thus,
4
A, =B, = 5= 2.00 k Ans.
Referring to Fig. a,
C+OM,=0; B,(32) —4(15) =0 B, =1875k Ans.
+T>F, =0, 1.875-A4,=0 A, =1875k Ans.
Using the method of sections, Fig. b,
3

+1>F, =0 FGK(g) —1.875=0 Fgg =3.125k (C) Ans.
C+DM, =0; Fgp(6) + 1.875(16) — 2.00(15) =0 Fgr =0 Ans.
C+DIMg =0; 4(6) + 1.875(8) — 2.00(21) + F,x(6) =0 F i = 0.500k (T)

Ans.

4 Re

4k

5t

Ay=2-00K B=<00k

, ¥ 32 ft '
t @ %t Ay=1-875 k.
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7-31. Draw (approximately) the moment diagram for
column ACD of the portal. Assume all truss members and
the columns to be pin connected at their ends. Also
determine the force in members FG, FH,and EH.

Assume that the horizontal force components at pin supports A and B are

equal. Thus,

4
A, =B, =~
X X 2

=200k
Referring to Fig. a,
CH+HYMp=0; Ay(32) —4(15) =0 A, =1875k

Using the method of sections, Fig. b,

C+3SMy =0 FFG(%)(M) + 1.875(16) — 2.0015) = 0 Fpg =0

Q+EMF =0; 4(6) + 1.875(8) — 2.00(21) + Fry(6) =0
Q+EMD =0 FFH(%)(16) —2.00(15) =0 Fpy =3.125k (C)
Also, referring to Fig. c,
()+2ME =0 FDF(§>(8) + 1.875(8) — 2.00(15) = 0

3
Q+2MD =0 FCE(\/%)(E%) —2.00(15) =0

8 4
ESF. =0, 4+ 10.68(—) - 3.125<7) —200— Fpp =0

V73 5

G
¥
r ; 6 ft
o 2 4L
; 6Tf
t
4k ~D°1 4 4 g
E H I 31t
C L b
12 ft
" .
Ls& 8 ft 8 ft 8ftJ

Ans.

Ans.

Ans.
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7-31. Continued

- E (€0

A73
3ft = 3 g s

4.0

12 ft

Ax,=.2-00/<

N

81t MCkft) -

A? =875 k.
) (A)

*7-32. Solve Prob. 7-31 if the supports at A and B are G
fixed instead of pinned. ° 6*ft
L J ;
5 t
4k D 2K 6?
. i E H I 31t
Assume that the horizontal force components at fixed supports A and B are 7 Nt
equal. Thus,
4 12 ft
A, =B, =-=200k J
2 HlA ol B
Also, the points of inflection N and O are 6 ft above A and B respectively.
Referring to Fig. a, ~—8ft 8 ft 8 ft 8 ft—

C+XMp=0; N,32)—4(9 =0 N,=1125k
Referring to Fig. b,

HNF, =0, N,—-200=0 N,=200k
C+>XM,=0, My—2006)=0 M,=120kft

+1SF, =0, 1125-A,=0 A,=1125k
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7-32. Continued

Using the method of sections, Fig. d,
3
Q+EMH =0; FFG(g)(m) + 1.125(16) — 2.0009) =0 Fr; =10 Ans.
Q+EMF =0; —Fgyu(6) + 4(6) + 1.125(8) — 2.00(15) = 0 Fgy = 0500k (C) Ans.
3
Q+EMD =0; FFH<5)(16) —2.0009) =0 Fry=1875k(C) Ans.
Also, referring to Fig e,

C+3 Mg =0 FDF(%)(E;) + 1.125(8) — 2.0009) = 0 Fpr = 1.875k (C)

3
C+SMp=0;, F (—)8 —2.0009) =0 Fep = 6408k (T
>Mp \ Vs ®) ) CE (T)
8 4
53 F, =0, 4+ 6408 (\/73)—1.875(5)—2.00—FDE—0 Fpr = 650k (C)

A?l 57 N.r./wk
e)
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7-32. Continued

$Git)

—/5
6.408 k.
12 E—4i2
- ©
\ k-f&)
200k, M) —)2,
~~ f'/z.o K ft
[-125 K
7-33. Draw (approximately) the moment diagram for ‘<— 6@15m=9m ‘
column AJI of the portal. Assume all truss members and the 9 kN H_ G G ,,,,,,,,,, E D i
columns to be pin connected at their ends. Also determine 7‘ “F15m
the force in members HG, HL,and KL. m 1{11
4 kN J K
4m

Assume the horizontal force components at pin supports A and B to be
equal. Thus,

TR P . P Sehes
AR G 2 rsq(]b(\iocl.(\ p—-

A= B, =

Referring to Fig. a,
C+O2Mp=0; A9 —4(4) —2(5=0 A, =2889kN
Using the method of sections, Fig. b,

C+3 M, =0; Fyg cos6.340° (1.167) + Fysin 6.340° (1.5) + 2.889(3) — 2(1) — 3.00(4) = 0
Fue = 4.025kN (C) = 4.02kN (C) Ans.
C+I My =0, Fgp(1.167) + 2(0.167) + 4(1.167) + 2.889(1.5) — 3.00(5.167) = 0

Fxr = 5286 kN (T) = 529 kN (T) Ans.
+1F, = 0; Fyy cos52.13° — 4.025 sin6.340° — 2.889 = 0

Fyp = 5429kN (C) = 543 kN (C) Ans.
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7-33. Continued

Also, referring to Fig. c,

C+SMy =0, Fyp(1.167) + 2(0.167) + 4(1.167) + 2.889(1.5) — 3.00(5.167) = 0
Fx = 5286 kN (T)

C+3M;=0; Fpy cos6340° (1) — 2(1) — 3.00(4) = 0
Fiyy = 14.09kN (C)

+1 S F, =0; F,py sin37.87° — 14.09 sin6.340° — 2.889 = 0

2 kN

Wi TZRNAA

Bx:-'.g-OOk/‘l

2 4 gm
A B
[ (@) ¢
oo
340 H _ ?(m )
o | — N
K v
ho=3.00Kd Ay =3.00 knl
—
" Y I-5m M(kf\]M) 0
3am
J =2-889
Poy=2899 kAl A7
(b) (c) (d4)
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7-34. Solve Prob. 7-33 if the supports at A and B are fixed ‘<— 6@15m=9m

instead of pinned. G
p 2KN L H !
— V 3 ;
;;;;; L 2 *
4 kN
Assume that the horizontal force components at fixed supports A and B
are equal. Therefore,
4 m

_2+4

= 3.00 kN

Also, the reflection points P and R are located 2 m above A and B
respectively. Referring to Fig. a

P o
e S aq‘]%wq:.\ —

C+DYMr=0; P9 —4(22)—2(3)=0 P,=1556kN

Referring to Fig. b,

LE3F, =0, P,-300=0 P,=300kN

C+DM,4=0, Myu—3002) =0 My =600kN-m

+1>F, =0, 1556 - A4,=0 A, =1556kN

Using the method of sections, Fig. d,

C+D M =0; Fyg cos6.340° (1.167) + Fpg sin 6.340° (1.5) + 1.556(3) — 3.00(2) — 2(1) = 0
Fug = 2.515kN (C) = 2.52kN (C) Ans.

C+D My =0; Fgp(1.167) + 2(0.167) + 4(1.167) + 1.556(1.5) — 3.00(3.167) = 0

Fxr = 1.857kN (T) = 1.86 kN (T) Ans.
+1 2 F, = 0; Fyy cos52.13° — 2,515 sin6.340° — 1.556 = 0

Fpr = 2.986 kN (C) = 2.99kN (C) Ans.

4“\) X '-—u——v——i’.:';_—_‘::._-—:_;)

\9’ Im A
g @) Kot

P Re
T
Zm zm
B Ax=3.00kN N
=3.00 kN
MA AN .J'IM%C k

Ay by
(b)
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7-34. Continued

Also referring to Fig. e,

C+SMy =0, Fix(1.167) + 4(1.167) + 2(0.167) + 1.556(1.5) — 3.00(3.167) = 0
F;x = 1.857kN (T)

C+3M; =0, Fpycos6340°(1) — 2(1) — 3.002) = 0
Frir = 8.049 kN (C)

+1SF, = 0; Fjpy sin37.87° — 8.049 sin6.340° — 1.556 = 0

F;u = 3.982 kN (T)

1; 3m
Py=/'556/</~’(6‘)

2k 6340 8.049 kn i
m 3-982 kN >
/-857 kal 600 E—+4
A 37.87°
4m 2
el sookn MM —
N 6.00 kn-m

[.556 KN ()
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7-35. Use the portal method of analysis and draw the

15kN F

D

moment diagram for girder FED.
6 m
I5 kN P 5 [
“me—M— 8 m—»‘
375k 1 750 375 kN | um
¢ ¢ am /
H,}=2~8/Z5 kN
375KkN
A4
28125kN Gy= 2.8125 kN
4Am 4m
fhzskn | =375 kn 28125 kl
ik A 4m
750 k] o

Ty

: =/ ‘m
376()= 125KV, oy =22 5k0m

375(3)=11.25 kN-M
N

lﬁkﬁg ; [
=375 knl

750k <AE=375 kn
gm_ 1 8m
28125 kN 28125
M (knm)
\ e
9 4-\6 12 xim)
| ~/25 -11.25

kﬁ =2.8125 kN
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*7-36. Use the portal method of analysis and draw the

moment diagram for girder JIHGF.
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7-37. Use the portal method and determine (approximately) I J K L
the reactions at supports A, B, C,and D. kN T
4m
E F G H i

12 kN ——> ‘
4m
A B c D
} Sm } S5m } Sm }

9 R

150 KN u+;§90kd uL~&00kN %éﬁggkd ]
i) ) i 1z kN ’
/‘4} Oy @7; 57 Jﬁoh\l !%(__7._00/0/ m‘;ﬁoh}
) 4 4
% 5
3.50 kN
25m
Fkld 1 I\,xf]ﬁOk/‘]
<m
: 150 kN Ny’/'zok/\l
My= 1-20 kN
i
1.20 kN
|.2’5’" ; 2:56m R
7.50 kN i[: 7 Pe=4-50 k¥
am
3.00kN ) ‘
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7-37. Continued
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7-37. Continued
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7-38. Use

the

cantilever method

and determine
(approximately) the reactions at supports A, B, C, and D.

All columns have the same cross-sectional area.

=5m

Mx’] 65]@)

/\ ogkd

.36 kN

Zm

[2kN

am

E

/.08 kN
<-om

Ny =[.08 kN
M=135 kN

Uy=/0-2 kN

e

468 knl

—

uf.%'édk/\l

Te=3.15 kdl

1 J L
9kN ——>

E F
12 kKN ——>

A B D

468 kN

.08 kn
|_g5m ) 2tm |
7.65 Kkl 7 .
‘ F G-4.50kN
Zm
] ’ Py’/-‘*‘*"")
0315 kN
036 kN
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2. kN A
360kl >
Z5m 2:5m
, F
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2Zm
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7-38. Continued

468 kn /56 kN
A A

3.5k 735 kN

Zm

«_A -'-‘3./5/(/\/
fﬁ Mam 6.30 oy
Aoy = 468 k)

44K 5 50, | 25m | /08 kN
450kd ¥ K Ry.=/35 kol
L 135 kA
A Ry=/-08 kN z2m
Q=315 knl S35k
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1.08 knl
0-36 kn /.08 kN
345 ka i .35 kN
4.80 knl | 25m 3.60KN
| m
600 kN g Re=1-80 kN [BOKN
< am ) 2m
o %——‘1 szj’-éo ; ) H
X)(=7'59 kl\) %:5,/5 kl\)

1.56 kN 4684n
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7-38. Continued
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7-39. Use the portal method of analysis and draw the E D
moment diagram for column AFE. 5k
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7-39. Continued
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*7-40. Solve Prob. 7-39 using the cantilever method of

analysis. All the columns have the same cross-sectional 5k D
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7-41. Use the portal method and determine (approximately) 1 H G

the reactions at A. 3k
| .
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7-42. Use the cantilever method and determine
(approximately) the reactions at A. All of the columns have
the same cross-sectional area.

06671t
AR
" ]
Z5ft 7)(. L)L OA
V =
// \\
o7 002076k N
/// ™
05812k 06017k
0-6471¢
/8t {Sl 1933 f¢
3k )

15t
4K

75/¢ fx. 1 s 7)1
s ¢ \\\
/// 0'06994'k\\\
yd \\
) 2ol N
2.518k 2608 K
L SI8K.
A
[.627 k.
—
754
4 -r63k
< M, =12.2 £ft
Y\ A ozezk
V

3k — il G
r 15 ft
F
4 K —]
15 ft
5 Al
— 18 ft ‘ 20 ft }
9ft
5’/< kx =2 303k
75t “
4/<7=o‘58lzk
VALRZV IS
Y
05812 K
0.5812 k
94t
0-6974—/}_)%
—
e i
7ot B =) 937K
v J/ 7
R=/62] K
4
2518 k.

262




© 2012 Pearson Education, Inc., Upper Saddle Ri