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y [(120)(40) ]+ (40)(120)] — | ua
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OM,, =0: ~M,~M =0 My Vi
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(The internal resisting moment is the same over the entire length of the beam.)
At the top of the beam (O' =90 MPa T)

6 -6
M=-m =2 (9OX10(2)((2)267)6X10 ) =+32.6 KN-m
y .

At the bottom of the beam (O‘ =140 MPa C)

B ol _(—14ox106)(21.76><10-6)
M=M= (~0.100)

M, =305kN-mO

=+30.5kN-m
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G;MB =0:  [(500)(6)](7)+[(800)(5)](2.5)-10R, =0 R,=11001b
OIM,=0: 10R,-[(500)(6)](3)-[(800)(5)](12.5)=0 R, =5900 Ib
@ 7, =1100=(500)(6) = (=1900) b w.cocccovrrrvrrrrrermrersersesersessssessesesessesssee Ans.
M, =1100x-[(500)(6) |(x—3) =[~1900x +9000] 1b-ft ..oc.eoocrirrrrrr Ans.
(b) From Table B-3 for an S8x 23 section d =2¢=8.00 in.
=649 in.! §=162(10°) in’
M, =1100(3)-[(500)(3)](1.5)=1050 Ib-fi y=c-l=4-1=+3in.
oMy _—(1050x12)(3) _ o, PSi = 582 P81 (C) oo Ans.
I (64.9)
(c) O = % = % =778 psi (C, top; T bottom) .........cccoveiriririeinirienn Ans.
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R, =R,

= l'[lOlOOO sin (Ej ds = —3000 cos (E
270 10 T 1

J ’ _(10,000} b
0/, V4

x 10,000\ x . (7s
@ V=R~ wds:( - ]—jolooosm(ﬁjds
10,000 [10,000 zs )| [10,000 X
V. = + cos| — || = COS| — || Ib v, Ans
T T 10 o T 10
x 10,000x x . (7S
Mr:RAx—J.0 W(X—S)dSZ( - j—J.OIOOO(x—S)sm(Ede
(10,000xj 10,000x (ﬂ'sj * 1100,000 . (ﬁsj * [10,000s (mj :
= + COS| — + 2 sin| — — COS| —
T T 10 0 T 10 0 T 10 0
a, =| 1000005 (72 gy 10.l3sin(ﬂ KD~ £t e Ans
T 10 10
(b) Vmax=Vx:o=Vx:10=10’000=3183 1D 2 3,18 KIP oo Ans
T
M, =M_, =M=10,132 1D £t 2 10.13 KIP“ £t oo Ans
T
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7-58%
OXIM,=0: 3 kN
] :',""'/x-.y ¢5u/"
(3x2)(7)+(6)+(5x4)(2)+(3)(2)-6R, =0 i, ;3 ]
= '_"{ 1
R, =15.667 kN T = T AT
OZM, =0: Rel— 421 IR
6R, +(3x2)(1)+(6)—(5%4)(4)—~(3)(4)=0 * %667 LJ67m
Zo
R,=13333kNT L | (22X
From the moment diagram: ~ M =+16.357 kN-m, —6 kN-m roas7_13.388
; 16,333
From Table B2 fora W102x19 section:  §=89.5(10°) mm* [ ***] iy
k3
M 16.357 Z
_M, __(16357) )6 = +182.8(10°) N/m’ =S
S (89.5x10°) {22V
0 =182.8 MPa (T, bottom; C, tOP) ..ovovveveeieieieieieieie et Ans.
Both stresses would be less at the section where M =—6 kKN -m.
dodododi1.86/mdd 1934 m
Maximum moment O + 16.680 KN m
O O maximum stress [0 + 186.4 (106) N/m?
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bycacle
文字方塊
此題答案有誤，1.867m 應修正為1.934 m 
Maximum moment 為 + 16.680 kN‧m  
所以maximum stress 為 + 186.4 (106) N/m2
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7-66 3k
For the complete structure: t .
OSM,=0:  3R.—(3)(1.5)—(1.5x3)(1.5)=0 I_’—_f_"'_:D“
R.=375kN=375kNT H“ '
_x{o
TSF, =0: R,—(3)-(1.5x3)+(3.75)=0 i |
)
R, =375kN=375kNT £+
For the member AB: ;‘f
TSF, =0: -(3)-7,=0 45
V,=-3kN=3kNT 1.5 kN/m
Me
OsM,=0:  M,+(3)(1.5)=0 ‘ "D
| m
M,=-45kN-m=45kN-mO 12w Ve
For the member CD: + 375
T3F, =0: (3.75)-(1.5x3) V. =0 30\
> Tdoas
V.=-0.75kN=0.75 kN T 4638
£ 4 4,So
OZM.=0: M. +(1.5x3)(1.5)—(3.75)(3)=0 3
M. =+45kN-m=45KkN.-m O =e
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R, =R, =1000/2=5001b=500 b T

loco®
V' = constant = 500 1b P y[/ o6
6)(12)" (4)(8)’
1:( )( ) _( )( ) =6933 in.4 e 4\ A
12 12 Ra Rs
.3 NP\ 500
(a) 0, =y.A=5(6x2)=60.0 in —H— +
vo  (500)(60.0) _ S
7, =—=~—"——=21.636 psi ==
T (693.3)(2) P - o o
200
F,=1,4,=(21.636)(12x2)=519.3 b - +/\
F 2519 TD ot Ams| =°
(b) N =F,/F, =519.3/100 = 5.19 nails s=12/5.19=2.13 in.
Use 6 nails spaced 2 in. apart in a 12-in. length. ..........c..ccccoooiiiiiiccee Ans.
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R,=R,=125/2=62.5kip=62.5kip T V = constant = 62.5 kip
From Table B-1 fora W 21x101 section : I =2420 in.’ 125 kip

d =2c=21.36in. w, =12.290 in. 1o 44 ,l( 1o 44
For the beam: ? A
(16)(0.75)’ ) _ Ra Re
[ =2420+2| ~———+(16x0.75)(11.055)" |=5354 in.* . P
0, =y.4=11.055(16x0.75) =132.66 in’ =
n 2.5

_Vo _(62,500)(132.66) . o
T (5354)(12.290) ' e

F,=1,4, =(126.01)(12.290s) = (1548.65) Ib
NA
Fy = 7,4, =2(17,500)| 7(0.75)" /4] 15,463 Ib
Since F, = F, _15463 6 085 in. = 10.00 i o Ans, RS

s =
1548.6
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z(1)" z(0.75)

1= - =0.03356 in.* J=21=0.06711in*
64 64
M, = (50)(18) =900 Ib-in.
T =(50)(7)=350Ib-in. V.=501b
900)(0.5
= Me = w =13,409 psi (T, top; C, bottom)
1 0.003356
350)(0.50
IZE:—( )( )=2608psi
J 0.06711
On the top of the pipe:
2 2
o.+o o. -0 -
L Sl :13’409+Oi (13,409 O) +(2608)2
Php 2 2 Y 2 2
0, =6705+7194 =+13,899 psi = 13.90 KS1 (T) w.oovvveermsrsnnnrrrrcrrinininccnsssse Ans.
0 ,, =6705—=7194 = —489 psi = 0.489 K81 (C) ..ooovvvvvvvvvvvivivivivivininininiiinininiinineiinennneneen Ans.
0,,=0 KT ettt Ans.
— 13,899)—(—489 : :
T :szo-”] 20',,2 :( )2 ( ):7194 PSi = 719 KSi oo, Ans.
On the bottom of the pipe:
2 2
o.to, o -0, ,  —13,409+0 -13,409-0 2
Tpp2 =75 i\/( > )j +Ty = 5 i\/( 5 J +(2608)
0, =—6705+7194 = +489 psi = 0.489 KS1 (T) ..ovovvovvvviiiiciriniiiiiss Ans
0 ,, =—6705—-7194=—13,899 psi =13.90 K81 (C) ..o Ans
O3 = O KST oo Ans
o,—0O 489)—(-13,899 . .
T =Tp =—2 > n _(489) (2 )=7194 pSi= 719 KSi oo Ans.
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