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1.1 ,
330.4M ) teo 330kN
B —_—
v
£
2 _ 2
P = g,A 330><103=(110><106)1r—(9—r0;0§l
D = 0101l m=101.1 mm <=
1.2 N BTN 20 4N 30 kA
. N — -
A3 A c P2
GE AN F0 ke
P /0 EN
Prax = Pap=35kN
P 35 x 109 5
Tmax = A - 600 »; 10—6 = 583 X 10 Pa
= 058.3 MPa <«
1.3 y P
AC
7y
14
> %
X
B
Wal-124 W
DF, =0 Pyccosd5® — Pygcos30° =0
EFy = 0 PACSin45°+PAESin3O°~‘-W'=O

The solution is

Pyc = 0.8966W Pup =0.7321W

Assuming that stress in AC governs:

Pac
a = —
(Gac)y, A

W

0.8966W
150 x 108 = —=2"""" -
% 200 x 105
33500 N = 33.5 kN <

Il

Assuming that stress in AB governs:

The axial forces in the segments are

-
I

2P = 2(10) = 20 kN (C)
By = 2P =2(10) = 20 kN (T)
Py = 3P =3(10) = 30 kN (T)

I

B 20 x 103
i 106 P
oy A~ 100 X 100 50 x 10° Pa (C) «
P 20 x 108 6 ‘
Oal == A_MMW—:S&?,XIO Pa (T) «:
Py 30 x10° 6
A I e T e 1
Tt A, 300 % 106 00 x 10° Pa (T) «
1.5
Axial forces in the segments are (see solution of Prob.1.4)
P.=2P(C) Py=2P(T) PBy=3P(T)
Assuming that stress in bronze governs:
— Pbr 6 _ 2P
(Oordy = 7 1010 =557

P 22.0 x 103 N = 22.0 kN

Assuming that stress in aluminum governs:

_ & TR S
Gady = 7, B0 =F5k10

P 20.4 x 103 N =204 kN

I

Assuming that stress in steel governs:

Fy

3P
(Ost)y = " 120 x 10° =

T 300 % 106
P = 120x10° N=12.0kN <«

Pag ' 0.7321W -
A 100 x 108 = —— 1
(048),, Ann * 10 = o= 10
W = 54600 N = 54.6 kN

. 1.4 2P 4P P 30
’ E:f—-—

b a/ - SK

N s £

2P
2P l__.

Axrol foree o’/aym/ﬂ

1.6
¢ llgo°
/?/ Pw:/ @;‘
TF, = 0  Pug—2P.sin60° =0
Py = 2P,sinf0° = 204 Ay sin 60°
25)?
~ 2(60 000)5(%22— sin 60° = 5101 1b
Pwd Wdz 5101 .
Awa = 4 - 200 1




1.7 i/D
Woad
8" ava.

Concrete
Z2" x /¢

For concrete: s

P = g A = 450(12 x 12) = 64800 Ib

For wood:
2
P=0yqAug = 1000”(5) =503001b <
1.8 zr
SAee/ ‘
A = 500 mm*® 2p
P o =r20 Mro
Timber
A=Pooomm® | |p
4P| 7, =12 mPo
| Concrete

A= §000 mm? 5P

O, =/6 Mfa
For steel: TITTTIIT I Axsof Lorce /Cj
Pst 2P 6 3
S gy o =120x10° P =300x10°N
Ae 7% 500 10-°
For timber:
Pwd P 6 3
= = —_— = 12x10 P=240x10° N «
Ava D7 po0Ox10-8 T
For concrete:
fo 0 3P 15418 P=256x1°N
Ay 8000 x 10-6

1.9

Myp =0

wd?

Cw

2(0.4286P)(6) — 1200(3) = 0

P
TP d=2/—=
4 Oy

3

2P,(6) — W(3)

!
o

P =1700.0 Ib

[ 700.0
2y ————==0.223 in.
(18 000) 0.223 in <‘

1.10 4

From symmetry, the axial force in each cable is P = 900 1b..

Pl

1 B
2,5 ¢

2.5 ft l
1800 /b

For steel cable:

UstAst - Pst

P 900 . 2
_;—;-m—OOSOm -
for both cables.
1.1 27 _TT ¢
317//5’ s’ 7
L \ ——*CX
A ] ¢
co00 /b
3
XMz = 0 —=T(10) + T'(5) — 6000(5) =
: 75 T(10) +7(5) — 6000(3) = 0
T = 2957 1b
T 2957 .
o Z-W—IOIIGO ps1 -«
1.12 A=0.5/n?
LF, =
LF, =
Pst =

16000(0.5) = %W W =10670 1b




For wood strut:

5 . .
deAwd = Pq 720(16) = ZW W = 9220 b <

£ BDs

From FBD of cylinder:

SF, =0 gNQ—Mg=O N2=§Mg
From FBD of bar AB:

EMA=O 4<§Mg>—8pgc=0 PBc=ngg

LMc = 0 +0
Psg = 66.67 kN

600P,5 — 40(1000) = 0

_ Pyp 66.67
TAB = A 7
AB 1(0.052 —0.042)

= 043 MPa «

=94.3 x 10° kPa

- _]_DE_Q 6 _ (5/6)M
v = o 010 =508
Mg = 600N M= _ 610k «
9.81
1.14 Ro
/Fr
A ¢ C/ 2 8 B
L 3 £t 3 £+ 4 p x
500/6 W= 3060 /b ¢
£Bp
4
SMp = 0 3 <5PCD) — 3(300) — 6(500) = 0
Pop = 16251b
_ Pop 1625 :
oop = Ao~ TOB)A 8280 pst «
1.15 C
[
M L
RC
A
|/
4 400 600
40 kN

1.16

‘When P is maximized, both cables are stressed to the limit-

ing values. The corresponding forces in the cables are

Piuc = (04c), A= (100 x 10°) (400 x 107°)
40-x 10° N = 40 kN

i

Psp = (o5p)wA = (50 x 10°%)(400 x 107)
= 20x 10° N=20 kN
— =20 ;('/‘/
T =40 LN A@D
/.0 m === /.0 7
£ — £

)*—z_»tﬁ lW: .80 kN
8

40420981 -P =0

SF=0 P =5019 kN «
SMs = 0 2(20)—1.0(9.81) =z (50.19) =0
z = 0602 m=602 mm «
1.17 o
/ ’ ¢ ’
A=0 8 B¢ 8 £
. £
A 1 é’ 1
’eF
4 T0 £
4 C
From FBD of truss:
EMA=O 24Rp—16 30 ={ p-—20k1ps
3 £, et
lar
9 5
R =20 =33, 33A it 30/<

From FBD of joint F':

oF, = 0 - §PDF +20=0  Ppp=33.33 kips
' Ppr 33 33

= e oz ——— = ] ksi
ODF y) 18 8.52 ksi (C) «




'Trom FBD of joint D: »
Pgp = Ppr =33.33 kips (due to symmetry)
TF, = 0 2 {2(33.33)} — Ppp =0
Ppr = 40 kips
EE.’E 40

Opg = p SI—-8-=2221{SI(T)<

From FBD of joint E:

3
XfF, = 0 40-—30—51305:0
Psg = 16.667 kips
Pog 16667 .
= = = =026 T
0B A =1 T 9Hsi(T) <

* EMC

1.18

Using the FBD of the section shown:

3
IMg = 0 ——Pqp(6)+ 140(12) — =
e g Fen (6) (12) - 140(6) = 0

Fep = —147.6 kN = 147.6 kN (C)
Pcp 1476 x 108
4 _ = _ ~3 2
op e = 00 % 10° 1.476 x 1073 m
1476 mm® <«

Per = 210kN (T)
Per 210 x 103

From FBD of portion ABC:

EMp

Pop = 198.0kN
Porp _ 198.0 x 10
9CF = T4 T 1400 x 10-0

0 7(40) + 4(70) — 4 (71_§Pcp> =0

=141.4 x 10° Pa (C) «

. 4
0  3(40)—3 (EPBD> =0  Pgp=50kN

_ PBD _ 50 x 103
98D = AT T 1400 x 10-6

From FBD of member AB:

= 35.7 x 10° Pa (T) «

SMp = 0  7(40) — 4Pgc =0

13
Pre _ _TOx107 oo 0 108 Pa (C) «

Ppc =70 kN

By symmetry, the reaction at the support E is 140 kN 1.

A — = Y -3 .2
GF e 140 % 109 1.500 x 10™° m
= 1500 mm® «
2
XMp = 0 —==P, 18) + 140(12) — 140(6) =
o 75 cp( ) (12) (6)=0
Pep = —84.13 kN = 84.13 kN (C)
PGD 84.13 x 103
A = = = -3 2
ap oo 100 x 10° 0.841 x 10 m’
= 841 mm’ «
1.19
N
3
o
3fM \\
A 3m im_ >,
] Pc.‘p D

i

40kN  T0kN e

9BC = T4 T 1400 x 106
1.20
30 ko
c B
ch PCD
PcE

Using the FBD of joint C:

LF, = 0 —30-FPog=0
Pog = -30 kips = 30 kips (C)
Acs = Fer 300002 o

Ocomp 14000

Using the FBD of the section:

EMp = 0 - 30(8) — -5931335(16) ~0
Pge = 25 kips = 25 kips (T)
Agg = frBE = —g%g—gg =125in? <
IMa = 0 .—30(8)—30(16) - EPEF (16) = 0
Per = 75 kips = 75 kips (C)
Age = FEE T, a0 <

Oeomp 14000




Ppg _ 62.5 x 10°

= = = 625 x 1078 m?
Asr = = To0x 108 o
= 625 mm® <
Pgr 4272 x 108 6 2
Asr = o T 100X 108 .
= 427 mm? <
|Pop] 525 x 108 6 o
= = = 656 x 10
Aok = o, = Box 10 .
= 056 mm?® -«
1.21

=
8/ /6/ '41\
3¢ é//a_f F
EA ~B0s

From FBD of truss
ZMp =0 24R, —16(36) =0

From FBD of portion ABC

RA =24 kips

ZMB=OZ
8(24) — 8Pz = 0
YMg = 0:
16(24)—8(36)+8<—1—P >+8<—2—p )—o
\/S BD \/g BD
YR, =0
—2—P +~1—P +FPeg=0
\/g BD \/5 BE CcE

Solution is

FPog =24.0kN Pgp = —8.944 kN

PC’E _ 24.0 x 10°

Pgg = —~22.63 kN

Acp = = =1.2in? <

(1), 20x103
|Psp|  8.944 x 10°
(6c)y  12x10°
|Psg|  22.63 x 10°
(0c),  12x 108

App =

= 0.745 n.2 <

=1.886in? «

A 2 x4
= e = T = 12,446 in.?
A Sind0s  sindpe _ 1440m
V = Pcosd40° = 0.7660P
14 0.7660P
Tw=p  W0=-—oe P=40601b «
1.23
A 0.05 x 0.1
Al = = =5, -3 m?
cos 20° cos 20° 5321 x 107 m
N = Pcos20° =0.9397P V = Psin20° = 0. 3420P

Assuming that compression governs:

N 6 0.9397P
Tw = g BXI0 = e
P 101.9 x 10° N = 101.9 kN

I

Assuming that shear governs:

0.3420P
— — 6 e
Tw = g A0 = e T
P = 622x10° N=622kN «
1.24
T
0 /6 \_750 §90 14
80 ey r\\f 7 } 4
! G"X 4

Equivalent joint

From Egs. (1.5):

800 .
o= 7 cos®f = %3/ cos® 75° = 11.91 psi <«
T = £ sin 26 = 800 8in150° =44.4 psi «

24 2(6 x 3/4)




1.25

6 e
! /00 X 100 i

I\D

Assuming that tension in wood governs:

P P
(O'W)wd = " 20 = 01z P=02MN

Assuming that tension in glue governs:

P 2 P o
(Gu)y = 7 oo g 8= T cos® 50
P = 0.1936 MN

Assuming that shear in glue governs:

P P
w = 7 g
(r )gl 2Ast 12 = 2(0 )2 sin 100°
P = 0.244 MN

~ The largest allowable P is determined by tension in glue:

P=1936kN «

1.28 £z e
o
T T

P=400 LN

d‘2 3
TwA‘-'—’—; (300 x 10%) T 599;—10—

d = 00291 m =291mm <

1.26 2

o

z& r
1

P = 7A=1(nd x t)
(350 x 106) (0.02)(0.025) =550 x 10° N«

I

'1.29 o t ) | w‘

1 =

$
R

‘ Shear in rivet determines upper limit on P:

2
@ — 18850 N

P=r1A, = (60 x 10°)
Plate thickness is determined by bearing stress:

P = o4, 18850 = (120 x 10%)(0.02t)
t = 7.85x10%m =785 mm <«

1.27 2,

2 d
P=7A owzg—='r(7rd><t) Twl gy
4 4
(a) d=25in.
owd  50(2.5) .
== = ).781 <
b= = 1(0)
(b) t = 0.25 in.

4tr  4(0.25) (40)

= = 0.800 in. «
p 50 00 in

d=

1.30
(a)

P 50 x 10°

= e IS e . 1 6 = .
T Y 7‘_(0_02)2 53.1 x 10° Pa = 53.1 MPa <«
3
4

®)

P 50 x 108

==l _33310° Pa=33.3MPa <
%= 3td ~ 3(0.025)(0.02) 2 2

(c)
P 50 x 10° -
= = =1818x 10° P
7 T Yw—d) 0.025(0.13—0.02) X 2

18.18 MPa «




1.31

Assuming that shear in rivets governs:

P = 3Ar, =3 (40 x 10°)
= 37.7x10* N=37.7kN «

m(0.02)?
4

Assuming that bearing stress governs:

P = 3td(oy), = 3(0.025)(0.02)(90 x 10°)
= 135 x 10% =135 kN

Assuming that tension in plates governs:

t(w — d)o,, = 0.025(0.13 — 0.02)(120 x 10°)
330 x 10° N = 330 kN

P

~6-

1.32

T 2200
== 73, 3
- 503 " 3.33x 10° N

F = r,A 7333 x10%= (60 x 10%) (0.07b)
0.01746 m = 17.46 mm <

o~
I

1.34

- 1

1 1
— - Pip — _
\/5 AB \/SPBC"‘F—-O
2
P gumd =
\/5 AB+\/5PBC 0

2v/2 5
Pyg = ~3—F =09428F  Pg, = %F = (.7454F

12A, — 36(200) =0
A, — Rpcosd5® =0
A, + Rpsind5® —200=0

Mg = 0
LF, -

il
o

A, =6001b A, =-4001b Rp=284851

Ra = +/B00% F (—400)? = 721.1 Ib
nd*  7(0.5)? g
= T T 019635 in.
A 2 i 0 35 in
Ry 7211 .
= fa_ T2 e
Ta A " 019635 ~ cor0psi <
: 5
1y o= DB B85 e i «

A T 0.19635

2
TwA = Pup (5000)f(7—f)~ = 0.9428 F
F = 31901 «
1.35 Xy 2,
W= 19.62 kN
z.
£EBD
Zy
$F, = 0 B,—19.62=0
My = 0 6B, -8B, - 3(19.62) =0

Solution is

B,=T7.358kN B, =19.62 kN
B = /7.3582 4 19.62% = 20.95 kN
B ¢ 20.95 x 10°
Ty = ﬂ 60 x 10° = ‘—“7;‘&2*—-'
4
d = 1491 x 103 m=14.91 mm




‘ ' ' 1.38 —
1.36 P 5y A we
L F
/L/ - . /0”
S X
N
5. 240 B, Z D C
S 60 o Gy { A{ZJ f'gc
ﬁj FBD F0 N —=
i o P . R, =0 Pcos30° ~ B, =
Mp = 0 240(30sin 60°) —200P=0 P =3118kN SMg = 0 10(P cos 30°) — 12(Psin 30°) - 128, =
SF, = D, — P —30cos60° =0 . = 46.18 kN v
DF, = 0 D,-30sin60°=0 D, =2598 kN Solution is
D = VI 15 T 5.9 = 52.90 kN  B.=08660P B, =02217P
(a) B = P+/0.8660% + 0.22172 = 0.8930P
31.18 x 10° ' =5 o00p= 0:8939F -
4 4
d = 19.92x10° m=1992 mm «
(b)
D 52.99 x 10°
T=oe = =843 x 10° Pa =84.3 :
= QW(OM)Q 3 x 10° Pa = 84.3 MPa « 1.39 Y
1.37 S 9zq  Liza’ Y
A L0 X
B 10° M5 =0
oY
L—BX 7 9.848(R 4 5in 60°) — 1.7365( R 4 cos 60°) — 4.924(2000) = 0
/507 50 L—
‘}/ - .
YF, = 0 Racos60° —~ B, =0
Mg = 0  150P —50(T'sin10°) =0 : TF, = 0 Rysin60°— 2000+ B, =0
%Mo 0 200 505, =0 Solution is
YF, = 0 B, +Tcosl0° =0
R4=128561b B,=64281b B, =8%.61b
T =17276P B, =-17.014P B, =4P
Assuming that cable governs: T = gy Acap B = +/642.82 + 886.62 = 1095. 1 1b
\ B 0951 o <
= —— = Ty = p 1
17.276P = (140 x 106)31@%0—3)~ P=573N 24 m(7/8)"
. 4
Assuming that pin B governs: Rp = T Ay, ' ‘
0.006)2
PV(CI7014F £ & = (28 x 106)1(__4—)*
P = 453N «




140 b s
— L

Strength of boards is

P = gypqApa = 700(5.75 x 1.75)

For plywood:

P 7044
—2— - q[:wpr T = 1200(5 75t)

For glue (double shear):

P 7044
2

= 7044 1b

t=0.510in. <

F=rAs  —5 =50(575)  b=1225in. <

141 5

T

P = 1A, 6x103 - (1.8 %
b = =0.0333m =333 mm

P = o4, 6x10°=(55x
a = 0.01091 mm == 10.91mm

10%) (0.1b)
<

10%) (0.1a)
<

= o.5”

First find the maximum safe shear force V in each bolt.

Assuming that bearing stress governs:

V = 0,4, = (15 x 10°) (‘Z‘ x 0.5) = 4688 Ib

Assuming that shear stress governs:

2
V=74, = (12 x 10°) 5(—574/-8—)—

T

i

= 3682 Ib

4Vr = 4(3682)(3.5) = 51500 Ib - in. «

1.43 0 kW
' 4@’

Total area of the bolts is

0.01)2
A=4 {-—————”( : ) } =314.2 x 10~ m?

P _ (30 x 10%) cos 40° .
d A= aiae o = 731x10°Pa <
V(30 x 10%) sin40° ]
TS T T donigs —0l4x10°Pa <
% '
* %
= 20 mm
m/fﬂ MPa
cA = UbAb
2 2 9
(150 x 106)ﬂ0_-40_2L = (13x 1oﬁ)ﬂd_fo;oil
d = 00708m =70.8mm «
1.45 7
3
’ig
AC" GE AN, ?é k/\/

d = 19 mm (rivet diameter); ¢ = 6 mm for BC and t = 13
mm for BE (wall thlckness) Because the gusset plate is
thicker than the members, bearing between the rivets and
the plate does not have to be considered.

(a) From FBD of joint C: Pge = 96 kN

d? : ' 2
m% = Pao n('rox106)1@—2—19)~
n o= 4.84

=96 x 10°




noy (td) = Pgc  n(140 x 10%)(0.006 x 0.019) = 96 x 10°
n = 6.02

Use 7 rivets €

(b) From FBD of portion ABC:

SM4 =0 8<§P33) —4(96) =0 Ppe =80 kN

’ 0.019)2
m”_? = Pgg n(70x 105)3r(—4——)— =80 x 10%
n = 403

nos (td) = Pgg  n(140 x 10%)(0.013 x 0.019) = 80 x 10°
n = 231

Use 5 rivets «

1.46
Repeat Prob. 1.45 with d = 22 mm.

(a) Pgc =96 kN (from solution of Prob. 1.45)

7(0.022)2
4

ntA, = Pgc  n(70 x 10°) =96 x 10°

n = 3.61
noyAy = Ppc  n(140 x 10%)(0.006 x 0.022) = 96 x 10°
n = 519

Use 6 rivets «

(b) Ppg =80 kN (from solution of Prob. 1.45)

m(0.022)*
4

ntA; = Pgg  n(70 x 10°%) =80 x 10°

n = 3.01

noyAy = Ppp  n(140 x 10°)(0.013 x 0.022) = 80 x 10°
n = 2.00

Use 4 rivets «

1.47 Y
D
5 e
NP
c £
A‘T4m{3m¢3m,r.’r e ~
/?A /00 kN 200 kN R /B0 EN
z2DN\.é8 '
g %
i V)
Nz
N
7w
' ~

Zr 00N /80 EN

From FBD of truss:

ZMa=0  10Rr - 4(100) — 7(200) = 0

Hp =180 kN

From FBD of joint F:

4
LR =0 =Ppr+180=0 Pp.=-225kN

‘From FBD of portion EDF-

EMp =0 4P - 3(180) =0 Fog =135 kN

4 (\/—%PBD) +3 (\/—21_5P3D> + 6(180) — 3(200)

Opr =
Jcg =

Opp =

SMe =

]

Pgp = —96.15 kN

Ppp - 225 x 10°

A 1200 x 10-6
187.5 MPa (C) <

ch_ 135 x 108 -1 6
I ~—m— 12.5 x 10° Pa

112.5 MPa (T) «
FPsp _ 96.15 x 10°

A 1200 x 10-6
80.1 MPa (C) «

—187.5 x 106 Pa

= ~80.1 x 10° Pa

1.48

P=dLE LN

a
dQ
= ou,A 45 x 10° = (300 x 105) <2”T)

977x 102 m =9.77 mm <«




Pag = 4800 ~ 2800 = 2000 1b (C)

(4)..

Pgc = 2800 1b (T)

B 2000
© (m/4) (1.5% — 1.252)
2800
(m/4) (0.75)

i

TAB = 3700 psi (C) «

IBC ‘ < = 6340 psi (T) «

f) _
ABC

F

1.50

1
4

| !
[

[7X7

b
11,

Assuming that stress in steel column governs:

2 a2
— oy Ay = (26000) T35

76 600 1b

P

It

Assuming that bearing stress on concrete governs:

P =0,A, =1200(7)> = 58800 1b «

1.51 -
Area=A~772% 10 7
2%
2.75 g e L
= =2.811 in.? (inclined cross-sectional area)
cos 12°
(a)
N Pcos12°
== == = 34.49 ki
o= 12 7311 P =34.49 kips «
(b)
;= Z _ Psinl2° _ 34.49sin 12° — .55 ksi <
A A 2,811

1.52

Maximum axial force equals weight of cable:

Pma.x
Pmax = pgA-L Omax = T = ng
390 x 10° = 2700(9.81)L '
L 14720 m = 1472 km <«

Result is independent of diameter of cable.

1. :
53 %’/F 277 7/1/77— ?
}
O,;/E .0.80 Lo l?f
Doy - -
2)2 2 _ 2
UstAst = UalAal (12 000) 7T(048) = o_mﬂ'(]..25 1 1.00 )
oa = 13700 psi «
”m
L34 AT
. 25 4 AN
£5 N Q/Z.é‘ /aji-f-’
L Tr '
7 2l
(a) Largest bearing stress is between pin and 12-mm thick
member.
P 25 x 103 6
%= 3 = Goiaoiss) ~ 1067 X 10° Pe «
(b) Pinis in double shear.

p 25 x 103 ]
T = 5 (7rd2/4) = 27{_(0'0125)2/4 = 101.9 x 10° Pa «

(c) Largest normal stress is in 12-mm thick member at
section m-n.

p 25 x 10° 6
O = ib=d) ~ 0.012(0.025 — 0.0125) _ 1007 X 10" Fa
, : -
.55 PO |
! Ped 10 0| t=r
L Q
~ o
Assuming that shear stress in rivets governs:
2
P= 4r$ — 41T o 7 1ps «

Assuming that bearing stress governs:

7
P = 4oy (td) = 4(18) <§ x g) = 47.3 kips

//




1.56

~N=;
I

Ny

&/”

~—
-7

Ny

Assuming that normal stress in wood governs:
P = g(th) =800 (2 x 4) = 6400 b

Assuming that bearing stress on wood governs:

P = ay(td) = 1500 <2 x Z) =22501b «

1.57

- N is carried by surface between cast iron pieces; V' is carried

by key.
V = 60sin 55° = 49.15 kips

V = t(wb) 49.15 = 50(2.5b) b=0.393 n. «

h h
V = o <w§> 49,15 = 40 <2.5§>

0.983 in. =

>
i

1.58

By symmetry, the reaction at the support A is 10 kips T.
_Using the FBD of the section shown:

—10(2L/ tan50°) — Pgc (L) =0

Mg = 0
Pgc = —20/tan50° = —16.78 kips
Pge 16780 .
= —— = e————m 4
OBC Y 10 000 psi (C) «
YF, = 0 10— Pggsind0°=0 Ppg = 13050 kips
_ Pso 13050 _ ,
oBc = A= 42 = 3110 psi (T) «

1.59

W

c 70°

BEp30]
P
Yk, = 0 + PAcsin30°+PBcsin7O°=0
LF, = 0 + |  Paccos30°— PgocosT0° + P =0
Pic = —0.9542P = 0.9542P (C) Ppge = 0.5077P (T)

Boom in compression:

owA = Pac  18(4% — 3.5%) = 0.9542P
P = 70.74 kips

~ Cable in tension:

7(0.375)?

UwA = PBC 25 1

P = 5.439 kips

= 0.5077P

Pin in double shear:

Il

0.5)2
Pac 2(13.6)7T(4 Y _ 0.9502P
5.597 kips

27,A
P

The largest safe load is P = 5.44 kips determined by cable
tension. < o

C1l.1 P 7
C ; ‘_z b ﬁﬂ
A J|/7 8 / »
Pls 2 |2 45
£ Y.
From FBD of joint A: z
h P
R, = 0 Piogm—s-=
LF, = 0 PAC—————bTb_{_..E_z. + Py =0
Vb? + h? b b

Pijo=P T = -P— = p_
AC (T) Pag PZh PZh (C)

2h

{2
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C1.1 MathCad worksheet

-Given:

P = 120-10°-1bf bi=68

Cp = 18-103-psi Cg = 12-103-psi

Computations:
2 2 . i
_ [6°+h b Axdal forces
Pac(h) = P'T Pap(h) = P-ﬂ (from
) equilibrium)
Pac(h) Pap(h)  Required
Aac(h) = App(h) = Cross-
ot Sec sectional areas
V(h) = 2-Aac(h)+/ b +h2 + 2. Aap(h)b Y olumeof
- material

h:= 0.5b,0.52:b..4b
increment

1.6

1.4

1.2

Volume (cu.ft)

0.8
0 5 10 15 .20

h (&)
Find optimal value of #:

h:=3-b (imtial value used in solution)

Given %V(h)=0 hopt = Find(h) gt = 9.4878

C1.2

The forces computed in the solution of Prob. Cl.1 are re-
versed. Thus

, Vb + h? b
PAC=PT(C) PAB:PEE(T)

C1.2 MathCad worksheet
Given:
P = 120-10°-Ibf b= 68t

o, 1= 18-10° psi o, 1= 12:10% psi

Plot range and .

h:=0.5Db,052b..4b

Computations:
b2 4 hl b Axial forces
Pac(h) i= P-i—em— Pap(h) := Pt (fom
' ' equilibrium)
Pac(h) . Pap(h) Required cross- -
‘AAC(h) A Aa(l) = g séctional areas
¢ t
2.2 Volume of
V(h) = 2Aac()y/ b + b+ 2 Aan()b O

Plot range and
increment

2
1.8
g
3 1.6
©
g
= L4
>
1.2
! 0

h ()

Find optimal value of A

h:=3b

Given S V(h) =0 hopti= Find(h) hopt = 7.746R
dh

(initial value used in solution)

C1.3 y y
AL 2
A
X
6
From.FBD of joint A 63 Yz
YF =0 — Pagcosf — Pygcosa =0
LF, = 0 — Pugsinf + Pyosina— P=.0
P P
Pas cosftanc +sinf cosftana+ sinf (©)
P
Pac = (T)

cosatanf + sin «

C1.3 MathCad worksheet

Given:
P = 530-103-N b:=18m a := 30-deg
oy = 125:10%Pa o, = 8510%Pa

(3
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