17.2-1
(2) (0.2-u)u = 0.006 Uy, 1= 0.037544
D/’Y‘ec'f subslitution : (0. 2 ’O)a, = 0,00 é) u, = 0. 030

(02 ~0.030)Yu, = 0.006, u, = J.03527
(b) P (o,zva.035‘2.¢7303 =0.006, oy = 0.03¢4 3

0.000 SfeP o-[ s fahfé’n?"é carveal “u=0
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(©) (D I)LAD P-R. = g-R,
1-
0 /0 D" [re.'srgtyj
o1y ; +1 ’%’f;

Starf with D=0 p Pes iy

when (=0, Thus g - Dy

D, = .00 : 1

P, =1.952 !

D3 = g.[é, ]

D, =2.%59 ! D

Ds =376 dP _ 16 ‘

(b)/ﬁ' D=3 kt' AB~ (3’!-}) 0C2.5

0.6254D = P-R,_ 0. 6as4b, = g~ /OD/ ,(4) :)“ "*‘:AfP;f‘ Pror = B fA‘D"*’

and DH_,“ D; +AD;,, , Start wn% D—3 ‘o =0 fjmir b Hf Z? [ a

D( = 3.500 P T;" D - 435% 9 1
D, =32.933 g LD (73 A 71

Dz~3? T~ | T;:—S D1=0-727 P 5 -

3 =3.777 ! R=7 D,=1323 3+

b, =3.992 a F=4 D,=2.403 |

D_=3.%97 ' D

4 (e) ﬁﬂ“ev- Ca/c. o‘f D = 0. 35‘3 Th Ialrf (d)
(L) Obtain D =3.% as in Pa—r'f' (é)_. T/M;h wn-f-e [0
fa) — = -

e (zri) S 043403, Theu (& +I)L P ’Z’L(P’ D; H) v
0.43403AD 2 G — 7{)—9#_2;— PD o b whera FL s 7%& /Oa.dl a,plp//&/ fa ¢7l D }107l
We obiain g1—7 oo the [ou/assoc:afed’ w/#t Dm = D ADH,

D,=3.992 ! L=t h=7.

e s tre . , E=3 D, =0,35% .

2 : =5 D b=0794 P

=9 D4=3.5S7 |

10 =
({‘) D"f | DL'f-I
D= Bt o = 08 (0 #1Y  Start with D=0
D = 0.300 Poo o
p= 1440 8 t >
Dy = 952 :
D, =X 362 . |
Dy = 2. A |

[ D




171 2"3

(O
() (10- D"AD Pk
(0 D
(/o—DB‘AD o8 (0-D;

Sﬁ“"f L(Jlfh D=0 wbé’h (=0.
D = g.000

=0%-R,
Zres)s’{'"méz force

=D +AD

i+

D
77;1«;

1_: 6'720
D, = 5.377
D4_=4160I O'g - — - = -
e = 4449 : D
4.444-
Ly At b=G , k, = L0 _,,
) ¢ a’D (/0 )2. 06235-
l .
0.625 le:P-Rc 0:6254D;, = 3—/0 oy

and D‘“ =D; f‘ADH_I S'f‘ar‘f with' D=¢ «f i =0,
D, = 84006
D, = 4.Yo0
Dy =g, 123
=5998 3.0
Dg=%.4900 15t
We are s'{‘acl(
in & /ooF. ‘
) ¢ D; AD. O-GADL-H Diﬂ
o 6oop 2400 1440 72.440
[ 72.44p 0.I1SO 0.070 2.530
2 72530 -0.078 -0.047 7.4%3
3 7483 (.042 0.025 7. 509
4 7.509 -0.623 -0.0(+ 7495
3 fi_______ . Enw?ln:s»/f
0 A 4 P=3
54- — = == + - 1s D=750
, Lo .
— D
DO D| Dz_ .
() Obtain D, =84 as in Fart (b)), Then
[/ O
=t 2390025
l(t (/O~8"4) 20625 , Then
DL' -
2,90&25[12)‘4_, 3~ o-D- ° DL‘H-D; +AD[1~I

D, =%.4900 D, = 72824, /
D,= 72672 D,=75%
g
‘(e)J—O—— A, =AP=] D J— Dt AD,
(to-D;Y . SONRCEG
Start with P =15 .f Dfé
P= /5D 6000 e _
E 2.5]b,=7¢00 ?i ________ Dy
P = 25, b=el7e P * D,
p3=4,5,03=3,506; Z2 b, -
‘ i Do
(f) After cale. f D= b
7600 in Parf[e) wﬂ'f“e
L6 D, ‘
— A —_— _
([0 D[_)L D I'*‘(P 76 - D,> wl:er'c }‘>

is He load a/yz//ca/ +s obtain D uol The lead
QSSOCfQ‘{Bc( wilh Dm =D r ﬂbtﬂ .

E=1.5, b= ¢ewoo0
F=25, D= 72600 45 -
P=3.5 D,=7792 351
B=4:5, D,=8.2¢5 25—

15 -
[p(/o—b)r? =D
D, = P(lo-D= 4 (10-D,)

(¥l
D=0, D =40, D,=-/20 D=520,
a/ft/ery_cs.

(o}

D, ? -2040
D,




(&) Lef [ = ( o _
L—[a2+ (CiLD)L] [ r_]’/z

f] -Cor c- D<<Cf_

r P=0.

€-L_‘L_°"" ————-1‘ Lo . | (C-Djz’ L c ,_—ch)i—l_)l
Lo ~ a ”Z—a_—‘ =

Z a* 227
H:SLE 'de—PD"’g’___(,z D*Dz) PD

© o- 3 4a3("ZCD+D‘)( 2c+2D} -P
or = AE (,Zcb DN c=D)-P (A

() E. (A) azm s |

[f.s-({&cl—- 2ch+ DZ)]D P i Kwhszl’

jg ff (2¢*-6cD+3DY) = Koot

\d) [.ImHL Pohﬂls : where K'?w;u'f =0

Zc"—_éch:";D";O 778/&{5 D:c(/i’ _\%3:)
Tke Saluf,m

©
o | Jances aéou‘l’"dnf
= - tfop of the firs
D.h / @ ,?l unable to fnd
,78 o D ‘for‘ which
: ! fhe I'C'Slsi‘a,y;(e

0.2/ l / li78 - H1e strvcture s
e?l(al To the load
05415 when we iove a/aw H6  whidh has a
small exouqh 5/0 e ‘Hm‘f we iT P—ZS’() al 2
D 7rca vjﬂtdm 0.789, can we cmuerya

i

N




17.2~-5

P=f£(0,0)  B=f(,D)
=1 (DA Dg) -‘:(D*4_AD4 +AD&>
- £,(Da,Da) =4, (D +4Ds, DF +4Dy)
ﬂpp/j “f‘runm'fé/ j/or' sepies,

af, {1
£, (o, DE)+4D 3; L 8D b‘c A
= D + r +
PB l( #2 A D BbD 2\p}, D&

Group "}'CPM;

26,/6D, of /8D, Abﬂ {B} £08 o*)}
>f, /oD, 2£,/2D, ||ap, | | R -f (D,, *3
Pz DS
N ~——’ /odd’ lmba(zmce
ﬁufm‘f f‘f"\cfnf‘ss 47‘ DA’SD; d[sp, increments




/7{2‘&

_ {I(X¥>1~‘F//(X¥)F(x*)

3/(x*) = T

X
N 700 £ (x*)
g (X)=1~/+ L

Bul £(x%)=0 ss o (x")=0. Also 2(x=x*

Hence o 20T 7"

Xio = 200 = 260D+ 3760 =x") + 5 9 (R ) (x =X )
Thus /,
lx[+l -x* | = _—Ip_l? (X))

R A
or e =Ce;

(%= x*)*




17.3-1

(1YBoo0

At sfarf K,= 2—"—2 s

20600 Abszo/ AD=2.0/ D=0+AD = 0.0/
Ag = 000[ €=2X000/. Now E =0 in /eff!zm
k = — —/ooo /000 AD=/000, AD=0.9],

D= 0,01+AZ> 0.02 . Now unload @/4571144/(/7)
2000 8D =30,

=2000

Ktr-ZOOO ajan
AD=-0,015, D = .02+ (~0.0/5)= +0,005

0. ,005 - .010 .0lS  .020



17.3-2

70 ajeld poin ' K= 2(/2) =.ZOOO)
l<D=f>j where P =20 % D=0.0]. Sub-
ge?ww'f strain increments are 4;1_7‘7@,/ //,75*
tic in left el., A€P= e, For AP=10,
2000 AD=/0, AD=0,005, P>0.01TAD=0.0/5
Load AR, is AEAeF = (’)/0/000 Ael . Hencie
2000 8D; = 4, OOOAéP = 16,600 (ADZ—J //0>

ie. AD(- = 0,5'ADL-_, AD D
¥ b 2, +AD; 6.00= 0.015
Successive. iferates 00025  0.0175
are as shown at 0,00125  p.01875
right. 0.000625 0.019375

0.0003125 00194375
1 1

¢ 1
]

)
0.0 0,620



17 3-3

Nals each éar) k= AE/L =0.8 anti/
vre(JPnj 5 k=0 after grc(c/,\nj_ Before
5"C"{“‘j, force ih each bar is F=0.5v.
[*" Step K=3k =(5. lef 4P=] .
[Sav =1, dv=F  v=0tdv=TF
SCale .fo/«fim lo:j c 7Lo ma/(e 522: 7
F=2 =0,5(';‘)c , ¢=6, so v=G(—%—>‘-‘—4'
284 Step K =2k=]. Lt AP= 1.

(1) AV‘—!) Av=1!. Scale to make €:4:
0.5(4+clv)=F =4 4+c=%, c=4
Now v= 4 +40) =8, P=¢+4()=/0
3" Step K=(k=0.5. Lt aP=/.
0.5 dv=1, Av =2, Scale 4o walce 63(55
0,5(%+cdv>:i§=(o 5 4+C:(o) c=2
Now v=8+2(H= 12, Pz=ipo+2()=12

22— - — — = — = — —

of====== 0.5

e |- - -- /0

i
t
|
i
'
;
g /2.



/7(3'4

() (when D<I P<l‘i 4 -—/7

12 1P p=i2-Z 25 foc bar *

Z ! D When D>, s'/'rﬁnfss €q. 75
o1 4  job+(2-ZpYy=P ®

FDY‘ P:24-) D= /2/7:/.7/4‘.28’@

(by Whew DI, P=(0+7=(7

Load left 1o a/J/? rs 24- l‘i b
From 57 (A) for D)l K=10- Z_— =7
Hewnce 1<At> =AP s 7AD-5 and
AD =3 =6.7142%¢ , D=[+AD = 714286



17.3-5

To start, asswme standard //’nedr/j
elestrc stru ifure . Form LIK1; “pf‘/_‘) a
reference load; calceclate {PYand bar forces,
For each /garj Cd/c‘a/efc I‘Cﬂlfa of actual
foad 7o tz;icb’ loz;in'f load (or /oac/f/rnj
lbad for conpression members), Select He
{4)7;95’1‘ of these ratres amd sc,:&/g )"/te, en-
_ tice solutiom l:j o/i/:‘a’fnj L’fj i U are Moy

a_'/' ﬂre end o’{: Hc //“near Ytj/we_.

Now remiove Mo bar about 7o 7/'8/10)*
laaclc/&. Z-oa"( 7%5'5]‘71(6/(1%¢ ”da/c’s_ 7&) fd}lfc[y
}7LL04$ aﬁacﬁeo/ éj fﬁe ﬁ/?e/c_/ or éucA’/lnj
*Force n )%e éar Y‘ek{ol/ec/. Farm U’_S] for
7%& remxu‘nmﬂ sfrucfurc; app /_t) fpu/ incre
mmf) calculate. RADY  and incremsnts »
bar forces. D¢+érmine ri, 7%6’— /;044’
)ncrem.;.ff m?‘f-o needed +» cause each
remaining ber fo,ﬂu‘/) /. e. L

(FL')yic/d’ = (Fi)frerrms t )’; (ASB
Scale e solation up;{d'lte éj }'nu/)li,o/amj
it éﬂ the smqllt’sf Ir; , Then lupz:{a e.

' /ZepedL Yo 1[47/ e mor:o_' bar‘ ﬁmdlurg
co[{APscs when Uf] becones 5ﬂaﬂa/ar:
(T-f the truss is sTatica //7 a/aferminﬂfé
in f'hallyj i w}// col/apse whey He
first bar yrelds or loaclc/es,)



172.3-6 o

2000 -

o :/0@/

1000 20T =10
olo- /0"
Ae=3 — de T zo
© o / 2 3 4 5 €
: 10¢ /0 |
AT’ T ao 4e = .2(1000‘)3 =500
Ugy = 1000+1500 =2500
/0%
g = 3 =60
a0 2(2500) 0

Now Eg. [7.3-7% Gg= (000+ % (15001600) = 2050 (2.5 % high)

Exact Ty Ts 000



l 17.5-]
(ct,) Gauss rule dses uo7T a’g?lec’f darf

lela(m Mo Samp /; /Dom‘/_s at ends
of‘ rn‘f‘err gl (s«rf:wa} whehe Y7 eld écjms

(L) Lel d= -2 width = [ . Exact M 7s

/\/]—2[(0;2)4_ _;‘:"2) z —]-o 667 o

Two Gauss /ﬂLS- M, Jo-(l)7a/; =20 P7GP

M. = .20-—3— = 115970 (2609 hrsh)
Thyvee Gauss pt" .

m, = ,z(q 0;\/’“) 0,807 (6.1% low)
(C)S H‘D‘{‘i‘ ( £+ £+ +{3 ,+5_.f1>’

My ,%<10;+0+—:%q):0; (212 high)
_ 2/ ’ ’
Mes F(z%* g;l24.0+0;'_2 +£0;_ U
2 2 :
m e 212G 1l L 2al 2
1T e R@RRTRT T o T %3
) 3+—'1-0;)=a,‘)zs?o; (1.0 k)
= &/t 2 oL 1
Meaq 3 2°;+@=4+’72Ji“"2:‘;+0
l
1"%’-4'— +o'a_:—z- + 0;_;3- + éo;) ::.0,?375@:



17.5 -2

In whdf' ‘Fal/ow:) € and ¥ r,:()rgseyﬂ‘

' s‘fr‘ain incre menf's_.

72 Mohr's strain circle |

.3
A o e =2E)27




17.5 -3

v/ /},7/0/3 Aa /oao/; Ca/(u/»t?‘e e/x'zsf/\z
Saluﬁm X 7.‘&/5/ ‘Fqnc'l(/‘m Fia'/Lech
Sa,»:p]:‘n.j Poinf_ ( (a// F; <o i wo 71‘c/a/-
inj). Cz/cu/a'fe 'Ftc‘/‘or 7%47L Wi///a/dca
wi s’f hfj}t[j S‘rr\rss‘ep/ sainm /fnj Po}?ﬁLdT
?,‘clp(. W«/ﬁ/)/y e/lffic So u?lim Lj‘ Hhis 'Eicﬁ;f
¢ 2, Delermine [éef,] for sam/;/fnj poinTs Thal
Jave yic//e.!_ or will :/1‘¢/J in mwexl S7Lep.5m
[Et]zj[kl, using [é] or [Eq,] as
appropriate . for The various samplina poin’s,
. S.PPAp };fj a /o:wr/increwtw?"/' 50}[1)/5 ‘F?sfincre'
menls ,f ﬂ/isp/acemenT and 's'frcss. C()ri‘lc
Eq. 17.4-13 in form F=S-0,. Rr
eacl" Sﬂm/o/fnj PohﬂT Mof ;’7‘ Fg(o/e_di cal-
culate -Fa.c+0r rothd wil )ni?ZaZ‘C :7:‘9[/-'
Uy = Spreviaus tr Ascurmf
SCAIQ' So/uﬁ'!ﬂq incremmf éj SM4//L'57L r

M u clﬂ'fe ‘Me so[u'l[/‘cm a.srnj T%e,
S‘Ca{&'d/):‘ncremwf Go to step 2.



17.5 -4

Srmilar F Problew [72.5-3, Calculate
Optak at each scxmp/rn Porn'f'. In S)L.:P //
flhd .Samlalhaj )Do)‘n w?'ﬂl (arjesf V;'w,x)
Cnoalpufe, r=0 Oix seale selaTiom LJTI
In 57L€[> 2, caleulale [ge,) as fsllows.
Lt ) [g 2 g} ?’ﬂa’ (referred ts

£ o o gal 7 fnies

where 0<E< | 7o vefain parficl shear
stiffuess . /‘)/.so/ sel E =0 in %Ma_;y_{
Orrin exceed 0; Trans form ‘/Zg/oéd/ a//'-
rections, [2.,)=[T1[ETIL].
In 5'7ch> 3, use He equalion

0, = (U/-mtx frch‘au;-r r(A%M)C“”‘“T

Co“apsc ina[fm][gp{ by Ve"j /4178 iAQ}

ol 199 CU’ZSO)Va.LIt. e_ytmffm.s,
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U 2z 2
Green strain Ex = —l+—l— 4z =

[t r=4= which is Yhe ewginecrivg definifron of straim,
L fa /

- rai } - Ya - L (5 vﬁ)
For Green slrain to be 057, »f T &05}"55 r‘a—z_: ()

(60 v, :03 (A‘\ ?I\VCS r=0./0
()") v, = Uy (A) becormtes 0.05 =r‘7”/ So =005

(&) v, =100ty y (A) becomes 0.05r=£(101r?) <o r:;o—% ~ 0,00/

If instead we ,sef'wé‘rech stramn Yo ‘ée 95 of gz_) we obtain
‘f’/w Same mihi{ua/c’s of V- ba?L wi)% a }78747‘/-/:5 :/7n on ezch,
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_ | 2z 2
éx - azx t Z(MIY + V;x

[

7

‘:[,{J"

| 2 2
= +
EAC ALY

Ve b (Ul + Vi Vos)

a=a,+ (coso -1)x (s &)y

v=—6’{4_+—(sm ﬁ)x i—((osé-—[)?’-

Ep= Cos O —| + Ji(c()s"‘é - 2cocd +| +5n°8)
=5059-)+(1"Cosé’>=0. |

= (oS & - +—:{Z-.<Sin2+ (0525‘_-2_‘605 2] 4—/)

€y

¥x

;L

= o560 -| + (1-cos 8) =0

-

~Stn @ tsind + ((os 6—1)(~sin &)’4- (S/n

9)((05 é - /). =0






P=2F'SZ.“61 F= 1(0 (\/L-L‘*'D": - L)
D

P
SNE N R
6 6 D ) L*+D*

‘/7—
LD ~L or

Nence P =2k, D
i o
|+ L (A)

P=2kb A

(:OF SMd” ‘D-i—):?l_-—l_g; “‘I D"‘ D';
P=2kb—5= s B= kD @
21> ICODL

I(Sccan'f = P/D = i

(C) F!‘om E*f 64)) P 'zk }{_‘_Dl/l_,_ iy
P ’ ] +D /LT
3(800%1:,_)2

APP‘%} AP=7 in /(tAD:AP

G aD=7, AD= /. (67, D=5 +AD
D= /lbb?
E7m’/iéw‘um ! fem?"fons v
3 , =
l10% : X
o 1.667
= §-%00 e = -2904
AD=-0.436, D= /.23
3(%00)(1.231)* :

g - _
¢ 102 36.37
’3 .
Sb.s/up= §-%00 /'/2:_1 =-6.92
) AD: —'Onlqo} D:/,04"/
3(800)(1.041)*
k,= =25
¢ /02_ b:C?Q3
25,99 AD = $-8006 ’}zf = -1,006 ‘
AD = -0.034, D=1.002 From ¢ (B),
' 3 2 g(i0)
D= Ell = —-(—-——l = D=1

k, ‘800 -



17.9-&

Let x be Ve rigid 'Iaoa/] rotalyon dnf/&'.
B, =Y,=D, =D, =0
X,=L =/, , Dg:bé:d
De=L, Sin
, D, = —L,,(l-cosd)
u, = ;SE.:[ZL°—L° (1 -cos x)] [‘LQCI;COS k)] +:2,—Lo [/.4 sin 5{[[&5»: x]
uz:_/fzg ~2(l-cos )+ (I-Reos < +cos'e¢) +S;n7’o<] |

Uy :éﬁ[-/ b Cos X+ Sl‘nz((] =0



17.9-6&

T
¢
C
M,
are of
length L /> ¥
eng ':\ R v,
\ g]' _ - ¥
— . —
M
C E1 ({—(osgi)—-——(/ s =1
L _ ML
¢‘“€‘_ I
2 454’
Cos¢:/—z+ﬂ-"
452
Fov small 4) /“‘Casq‘a'x:,,:

ML

—_— I
Thus |— cos Er becoymes EG—E"I‘

A ML _ MLt
T M 2 ZEL

2

7

and




5€Cmes S#Pd./j/ﬂL Wj?é’n Chm?'r: 91,: Carm?lurf s _ Bz,,f' ‘—[ =

S0 al left end, wher M= Fa L _ = EJ:
o 4 "R ° Ef dndr'f/—a'
For /—>72—4~ ;
= L F
M R .y M=F(a-x)
:::6\ 1 EZ
. - Aqd- — = a4—-— .
1F J X . FR
X —r—a-x

: Let 6= r{?l&( lgoc/j rv‘[szfn,,
aéau'[" )4 wi H’I o fur‘ce N
At C. /V)AYL){M of Cis )

/_T/)IS s Me_ lftd'f‘/m

.246 we are’ Fo calculdte,

Dzsp )ztctmenj gmuSTL
. How) Iae Y‘GS{'DYEp( b_zj
bem;[mj of frans in
response to reactiog

P of wal;[ i

V:—z% Consider r‘:jlfT
d o halfof frame,

s as - shown®

a8 _ (r/E) (= S—ae” 2VZPo?
ZT T T REr —eY T zET

_ 3EIs* . /i/lmemfs dboul A% Fa= (246>P

T 2Vza* 2 £, \z
3EIB _[Vzfa
h%ce F= »29P Vzd'l ) B 3ET )

200+ (5572 Ee Ve (EEESYE
| Ser 3ELT

M
TE





