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1.11 The rigid bar EFG is supported by the truss system shown, Knowing t}m
Problem 1.11 member CG is a solid circular rod of 0.75-in. diameter, determine the normal stress
in CG.

Usih.a Por‘}\'ow EFGLR eas o ‘Fr-e.?_ \ba}; )
A 2 Faa - 3600 = 0
Fre = €000 Jb.

Usfnﬂd beawm EFG ce = 'Fw.a Loaf.f)

Fbe © c
. | OV zo: - 36+ WERD = o
CNEE N Feo = Fac = co00 4
cG AE .
Foe E ¥ 3600 4L Cvoss Sa«:{'«‘o:«za —cwe.a. 2‘F membar T
Ay = Ld* = G03s) = 044179 in*
Fee
FA' FB’ F‘G No»rw\&j 5+v-2'.'-$ i CG.

A  o.44179
Vacoofh. Geo= 12.59 ksi -

A
kﬁ \.:F & 6:25“_ Foo _ ooy - 13580 psf

Problem 1.12 1.12 The rigid bar EFG is supported by the truss system shown. Determine the cross-
sectional area of member AE for which the normal stress in the member is 15 ksi.

Us;ni ?or‘\'\'am EFG’CB as G.'FW;.{ LOAYJ
S HZFR =0 2F -3¢0 =0
— Fae = 6000 Jb. = G.oo kips
4if 4ft—ledft
Stress in member AE: Gpe = 15 ks¢
Fas ® c - _Egt_r'__
Cae = A
Fe ‘5/5 )
ftﬁm F _,g A ) Fﬂ" _ G.OO A —O'qoo,‘ni“
Foe T 5. 0 IS ne -
y 3¢00 b, he

Proprietary Material. © 2009 The McGraw-Hill Companies, Inc. All rights reserved. No part of this Manual may be displayed, rcpfod“zi'ﬁ“
n to teac

distributed in any form or by any means, without the prior written permission of the publisher, or used beyond the limited distributio o
and educators permitted by McGraw-Hill for their individual course preparation. A student using this manual is using it without permission-




| gpas F", 1.15 The wooden members A and B are to be joined by plywood splice plates that

! will be fully glued on the surfaces in contact. As part of the design of the joint, and
knowing that the clearance between the ends of the members is to be 6 mm,
% \5 kN determine the smallest allowable length L if the average shearing stress in the glue is
| not to exceed 700 kPa.

—”qm ave Foom Sgrawc./e oS 'an.,‘{‘ el 3,9;)&4&.

Each of these aress Fransmids one hald +he
the 15 kN loada  Thos
F=%P = £(I5)= 7.5k = 7500 N

F F
=S ¥ "L e
F F
i 1

Dw
he q),powa,f-(a sLearin? stress s r: 720%|0° Pa

E _ E
A

= L - __®oo 014786 m = 142,85 mm
4 Tw (Toox10*)(0.025) - ”

L = £+(3a,,)+} = [42.35+ 6 + 142.85

L = 292 vmm ]

1.16 When the force P reached 1600 Ib, the wooden specimen shown failed in shear
along the surface indicated by the dashed line. Determine the average shearing stress
along that surface at the time of failure.

P Avea being sheared ® X
A: (Bin)(0.6in.Y = 1.8 in

For-ce: P= ]GOOrfb
|6oo

. P _ - 2 89 ps! . =
'Z'f‘A = 3 = 839 T=389psi.
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1.23 A 6-mm-diameter pin is used at connection C of the pedal shown. Knowing that
P =500 N, determine (a) the average shearing stress in the pin, (b) the nominal
bearing stress in the pedal at C, (c) the nominal bearing stress in each support bracket
at C.

Draw tyge L"’J‘f Fra A &
J-‘a vawm of AcD. - /,_/ - o
Since AED is = \N\__- — l
3—4:0(‘:,2 Mgm!ge'--\ (& 4@
‘;‘L\C Y'e{.._s;i‘j'am q_,'l’ c

is divected +ovav poial E, Fhe intewsection
O‘F +l'\e /?fnes a"r a.c']'l‘:)u a‘F '_'L]-\e o'.‘;\F.f +wo ‘FDNL’T_

2C  _ (X300} _ P .

Id° T TaE T Ticxiom ) = 23-0oxlo Pa %n=23.0 MPs. -
c_ _ 13200 rﬂ_'-f!xfo(P - 249 MPa —a
dt - (6 =102 Y T¥107%) . = S
C 200

—T = . ¢ G = 2'-7 M Ps —a
24t () (exlo?)(Ex1672 ) 21.7v|0° Fa . .




1.31 Two wooden members of uniform rectangular cross section are joined by the
simple glued scarf splice shown. Knowing that P =11 kN, determine the normal and

P! shearing stresses in the glued splice.

P= Il kN = [Ix10°N

Ao (150M(78) = 1.25%10% mam = 1128 1O 5 im”

S = Pcasze _ (1) =i0* )casl 4g®
) A, i 11.25 > (0™*
= 489wi0’ Pz 6= 489 kPA ==
T = P sin28 _ (lIx]0® Xsin 90°)
2 A ) (RYI.25x15* )
= 4.89x10" Fa Y= 499 kPA =a

1.32 Two wooden members of uniform rectangular cross section are joined by the
simple glued scarf splice shown. Knowing that the maximum allowable tensile stress
in the glued splice is 560 kPa, determine (a) the largest load P that can be safely

- applied, (&) the corresponding shearing stress in the splice.
6 = 90° - 45> = 45°
A, = (150X75) = 1L25%10 mm = 1L2S%(0"
G- JSE6okPa = 560 »/0° Pa
_ ? cos?B
6= —&A
6 Ao _ (L60x0*) (.25 »1G™)
@ P st T cos 248§
= 12.60x10° N P=12.60Uk) =
& - Psinbeo:d  (12.60%10 Y645 ") eos 95

A .25 %o~ 3
= Seovio® Pa 7= 5C0 KPa, =




Problem 1.43

[N 285 mm

Requived Jenqth &

B A= 1 lw S = = J0.4x%l07,

LEV‘\j‘H'\ oF SPQ{r_e .

1.43 The two wooden members shown, which support a 16-kN load, are s
plywood splices fully glued on the surfaces in contact. The ultimate Shea.rinjg ined by
the glue is 2.5 MPa and the clearance between the members is 6 mm. Deten?“s in |
required length L of each splice if a factor of safety of 2.75 is to be aChiWedlmlh‘ :

There are 4 sepavate aveas of 4/,

Fach qlue avee must fravsmit 8 Ly
) |

OF ,slﬂ@,qw poaa!r, 1

P= 8kN = 8xi0* N l
Requ[-reci vitimate ,Paa.o?,
Py = (RSP = (275)(8x10%) = 2915

QGJ 3,&)& avea ,
B, 722x|0°

Zow  (2.5%10%)(0.125)
L= 20+c = (2Y704%10% )+ 0.006 = 0.1468 5[5,
L= |46.8 wm -

Problem 1.44

L&mj'Hd o‘F 5?’0‘.“ -

C,o eai~ance,

Areq, o&‘ Spue,
U,Pu'm a.'l'e ,poaJ,

F ac‘{’otr o‘P Sa,‘[é.‘{’\/.

1.44 For the joint and loading of Prob. 1.43, determine the factor of safety, knowing
that the length of each splice is L = 180 mm. b

1.43 The two wooden members shown, which support a 16-kN load, are joined by
plywood splices fully glued on the surfaces in contact. The ultimate shearing stressin
the glue is 2.5 MPa and the clearance between the members is 6 mm. Determine the
required length L of each splice if a factor of safety of 2.75 is to be achieved.

Theve ave 4 sepa\ra-'*.-e aveas of alue.

Fe el 39:}3 cavea must franemit 8 kM
O‘F SL\EGJ‘ ﬁoao?.

P=gkN = 8xi0° N

L:- Q}.{. c wi«ere »P = /Pe\r\j-un a¥:p~)( Mc:(v < =
L=4(L-c) = 4£(0.130 -0.006) = 0.087 m

A= Pw=1{0.08710.125) = 10.975 (0" m
Pom 7oA = (2.5%10%)0.375x(07) = 27 1875xI0° N

%, = g" . 2B Fs. = 340 <




Problem 1.65 165 Two woc?den members of 70 x 110-mm uniform rectangular crosg secti
joined by the simple glued scarf splice shown. Knowing that the maximuyp, all N2

shearing stress in the glued splice is 500 kPa, determine the largest axia) 105“;) :

can be safely applied. they

R, = (0.600m) (0. 110m)s 7.7% )0 -
6 = 90°-20" = 707

7 vic™3 Y& 3
P = Sr'ﬁéfasé :(77” J(500 x107) = [|.98%/0° N

Sin 70";05 70°
P=11.98 kN 4
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blem 1.66 1.66 The 2000-1b load can be moved along the beam 8D to any position between
'PTO stops at E and F. Knowing that oy = 6 ksi for the steel used in rods 48 and CD,
: determine where the stops should be placed if the permitted motion of the load is to
be as large as possible.

‘ |_-3-in. PermiHed mewmber fovrces:
diameter
& AB: (Fien™ Gt A= (6)E )"
D
{ = |.178lo k;PS
_ﬂ CD: (Folue = G A, = (@)ENE)
2 = 1-84078 kips
Use mewber BEFD as « free LoaIr_
P= 2000 Mb = 2000 kips
A +DZ M, = o3
| P= 2000 Jb

- (60) Fae + (60 - %E)P = O

co F 6o )(1.178 10 )
GO“'L;= P e = (02.(000

= 25.3%3

Yg = 24.7 in. =B

+DZM, = O
co k., -, %LP = O
v = 60 Fp (60)(1.24073)
F‘- =
P 2. 000

Xp= 55.2 in. A
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