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P12.1. Using Equations 12.12 and 12.13, P
compute the fixed-end moments for the fixed-ended j

beam. See Figure P12.1. ’ C
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P12.2. Using Equations 12.12 and 12.13,
compute the fixed-end moments for the fixed-ended

A B|.-
beam. See Figure P12.2. D Rt ,_,C' PO
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P12.3. Analyze by slope-deflection and draw the shear

and moment curves for the beam in Figure P12.3. Given:

EI = constant.
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P12.4. Analyze the beam in Figure P12.4 by slope-deflection

M kN
and draw the shear and moment diagrams for S m— w=12kN/m
the beam. £/ is constant. 1 ‘ l J: 1 1 1
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P12.5. Compute the reactions at 4 and C in Figure P12.5.
Draw the shear and moment diagram for member BC.
Given: 1 = 2000 in* and E = 3,000 kips/in’.
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P12.6. Draw the shear and moment curves for the frame
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in Figure P12.6. Given: EI is constant. w5 kips/ft
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P12.7. Analyze the beam in Figure P12.7. Draw the

shear and moment curves. Given: £ = 29,000 ksi and L l l £'l
1= 100 in*. —
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P12.7 Continued
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P12.8. If no vertical deflection is permitted at end 4 for
the beam in Figure P12.8, compute the required weight
W that needs to be placed at midspan of CD. Given:

E = 29,000 ksi and / = 100 in*.
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P12.9. (a) Under the applied loads support B in Figure

w=3 kips/ft
P12.9 settles 0.5 in. Determine all reactions. Given: £ = A l l l l B
30,000 kips/in®, I = 240 in®. () Compute the deflection . c
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P12.10. In Figure P12.10, support 4 rotates 0.002 rad . 10,002 rad

and support C settles 0.6 in. Draw the shear and moment i 4 B c
curves. Given: I = 144 in* and £ = 29,000 kips/in”. Yo e - -
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P12.11. (a) Compute all reactions and draw the shear and

P . P =18 kips
moment curves for the beam in Figure P12.11. Given: £/
is constant, (b) Compute the deflection under the load. -|A B c D|.-
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P12.12. (a) Determine the member end moments for the

rectangular ring in Figure P12.12, and draw the shear and =2 kil l l'i “;MDSMI T, TMP\IH
moment curves for members AB and AD. The cross section -k ' vt :
of the rectangular ring is 12 in X 8 in and £ = 3000 ] | c —[
kips/in®. (b) What is the axial force in member 4D and g
in member AB? 8 - ¥~ || ¢
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P12.13. Figure P12.13 shows the forces exerted by the 200 IWG
soil pressure on a typical 1-ft length of a concrete tunnel
as well as the design load acting on the top slab.
Assume that a fixed-end condition at the bottom of the
walls at A and D is produced by the connection to the
foundation mat. Determine the member end moments
and draw the shear and moment curves. Also draw the
deflected shape. EI is constant.
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P12.14. Compute the reactions and draw the shear and
moment curves for the beam in Figure P12.14. Given:

w= 40 kN/m
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P12.15. Consider the beam in Figure P12.14 without
the applied load. Compute the reactions and draw the
shear and moment curves for the beam if support C settles

24 mm and support 4 rotates counterclockwise
0.005 rad.
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YAR 4se

tE—=|
" 76,565 pa
C zMy=0 = 10Vg g ~ 456 - 16.5€
Vs = 12312 kN
z F*{ =02 \(Ag ‘%A #T?.?:l').fdl
AG .56
V=812

812 - 40.5G

‘i/ggfo - 4056 1 40.56 -V

V= 8 kN k¥
12.34
IS ® 11 ﬁ1 a2

Re= 12,3121 8312

= 21,024 kN
—SHEAR £MOMEKT btAGP.AMS
40 56
T6.5¢ ‘irz,m. ’3_,_ ?8:"2
21 0’&
12.312 ‘
1 }! 1%
i (‘ - &Mz i'_
| s i
‘[/ |
7656 - 46.56
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P12.16. Analyze the frame in Figure P12.16. In addition
to the applied loads, supports 4 and D settle by 2.16 in.
EI = 36,000 kip-ft® for beams and EI = 72,000 kip- -ft?

for columns, Use symmetry to simplify the analysis.

g e g de 12 e 0 obe o]

P12.16

20 120&
| l EI BMs= 34,099 -{t"

—f T -
SEFTLEMENT = 244" : == NE c?f *\\.
"—;g o X B

SAMMETRIC STRICTVRE 0 E;MLZOM o \: -
W/SYMMETRIC LOAD & Q| B -S oF
NO LKTE RAL LOAD L N N (T o

Y q¢ | 9 VA 1
HUs No SHAY. 1 i

9&—-9[:—0 Yan =é'__2_"_0_g‘2_"/€() 0.0l ; (pcp_fﬂol
ZUNKZKNS Gx Op wWuere Oc:-Og a0 Op= -Oa

Mag = 2(30,000{2) (205 + 05 -3(- 2.01)- 20':(619‘) = 8000 Op+ 40000g +75
18"
Mea = z(3oao0g1.k)(zeg+ On-3(-0.0l)+ 4571 = 8000 O+ 40000 h +105

Me. = Z{ 3a!aaaﬂ“n)(293+@¢) = woao O
wrere Gc= '9 B
Meeg = 2!12,:750&5} (26 = 24,009 0p

12009 Os

1

Mep = Zilg' EK) (69)

Jd A  SM=0. M=o
8000 O+ 40900 +75 =0

gv) *f:%, Ox= -0.004375 -2.508

£
I8 ZMg=q; Mgat+Mpc+Mpge =@
Mg, Mec 38002 Op + 49000, 4165 =0
f:}) GU"D (c__:;i SUSSTIIVE Ox FROM MBOVE AIVES:
34,270 Qs +127.5 =0
Mae Qp: ~0.003542

'/[,"E 9A= -0.001¢6

P12.16 Continued
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P12.16 Continued

MEMIBER ENP MOMENTS

Mag =0 Mg, 20

Mea =1100.1 Fre Mep 2-1001 PrE
Mege = -21% Fre Mew 2421D Frt
Mee = - 69 prie Meg =485 FIk
Mep = -421 FrE Mg, 24421 Fr-F

%MEHT A [cois OVVHANU] izo*

ZMb,.o é .-: - '—:— o __—Tj) MB]‘- 106. \ﬂ'"
104.1-20"(4") + Vag(18):0 e Veal
Vap= 4.1kE .
xB= 4.1 4-!0(______,. o\
+tz FY—O -154*
Vie - 20*y Vgp =0 .
' VBA" 15.94%¢ 0./§qﬁk 14 M—

ﬂ Q4| Pk

FEAMENT Bc

ZMp:O; Muz_zx,é‘?’?f*' AT § ) Mcg = 217 Frk
~23+2.3-Vp, (12')=0 Voo  {Veo
VBC =174 ,’ V49 =z o 0

L —_7130%

SEAMENT BE [CF 15 orvosiTe WaHD] \qo - -gsri APy
™ e, 2% o
Py e —>Vee |
ZMs‘—'-Oj : 1.
- 49.2p1 -85 £ Ve, (12 =0
\/395 lﬂ.b.‘l——- {
Vg = l2.&F — 5\3@4_\/65 .
Mges-4t2¢re  VOO°

v M
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P12.17. Analyze the frame in Figure P12.17. Given: £/

B C
is constant. A0 kN et _I
[—Aﬂ 8g }—éal 12m
30kN -
= i'\#t_~ 7 - ?SV
/ & 6. A D |
! | 3 |
L 20m {
Yan =P
50 P12.17
Alre—Ax =15 kM D :
} 20
1?043\& sumsTi. BQS 2 Aun 3 iNTo (1)
THE ANALYSIS CAN BE SIMPUFIED Mg = EI
Ap= B4 (234123 — 3[291,183
ColssiDERIL G AMT|ISYMMETRY e [ ( ET [-—E—I——-)
Bp=Op=0 Mpg=-102.5¢5 9 -
LPA3= ‘-Pcm = "P
6a=6 = © - :
SINCE MEMBER AR AWD CD HAVE Mgs = %11(2_,(234:133 — 3x297183
THE SAME BOUNDARY CoMDIToMS EL ET

AND SAME PROPERTIES. E, T ETC

THE HoRIZGVAL PEACTIORS ARE EGORL
e, A, =Dy =[S ki

Mes = <10, 434 KN-m b}

Mec~ EX (3x 234.183)= 0434

L= | kng
= - - E_:_[ - '
Mie 2521_2 (65~ 3yp) 1 (8-3v) sees i me
Mgy = g—“:‘—l'(zee“39’)= %(29*3‘435 0] 6‘16.4%4 C)fv
[ _ G oo
= = .E_-I— Be . .10‘434_
Vo= 52 (200 ra)= 55 (59 ko

WRITE EQUIL. E@'S

O = 16,434 +10.434 ~\V20

Ve 7042 kN
i. JOIH‘(‘ B H MBA + Mec = O
= . kil.m
Bngc. =3 (26— 34,\ + EL (39) o] T0.43%¢
& G o 0434 [T~
Mea 6= 13 @) p
, _—t2 lq,"(m -lo 434
4-/‘ k-
2. SHEAR EQ FoR AB ¥ X M,y=0
&
MBA + MAB -5 (\Q.m) =0
%(ze—sw)r%{e—-aqa)n 180 _ .
sussTi @ =19/56 109.5¢5 kN-m '09'5'[(‘;
m
(g_e -3 (l%e) + (@ - 3(!‘2.56) = ISO(%Q Momeutr DiagRi

6 =1234183 ()
EL

Y= 196 =23¢123 (19
1% s .
=273 @
_ __EL
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P12.18. Analyze the structure in Figure P12.18. In
addition to the applied load, support 4 rotates clockwise
by 0.005 rad. Also E = 200 GPaand / = 25 x 10° mm*
for all members.

€ = 2006Pa , T =25x0°mm¥

B c
*7
3am
0ok
3Im
0.005 t A _L
RAD 775

FEM 4, =_PL. -106(¢) o M=TE kN0
A% - mE = TS’FEBA k
MEMPBER EMD MOMEMT;

Myp = ?;E(‘.}_(Z‘Ko.oos +Bg) ~'(sku,<..—,\ :
Mg, = 2-_%1;(3.95 1 0.005)+715 QL.
Mp,.= ?;:___1(265 t )

Mg = 2&._4} (26, + &) )

I%;EEM&_
Mo 0= 26T (2@t y)

(=3 e

4
0. = -%g (2>
Jomr & )
B - - el
™ 2% (28 %s) - 133, (264

+0.005) +T15=0
B)+ %(263 + G.oo‘S)’: ~{5

o

EI(3

w|

8= —0.0117¢T RADIAKS  (3)
9C=—%5 = 0.005884 RAvinu(4)
SUBRSTL. (3) £(4) INTo Eas &
Mo = %(’2"‘3“’“7”- + 0.005824)
= 200x25 (—019%54) ="4¢.125 kibm
Mgy = 4425 k.m
Mpg= ~T17.94 kN.m

Im
100 KN i 4
3m
A w—
! 4m |
P12.18
ANALYS\S OF MEeEMRBERS
vy
| S
=
44025 b
4 4
ZMg=o = Cy4 - 44.25
cy= 11631 kN ¥
Vez ozl kN T
4434= Vsq_ag e
2 M85 =My =
m
16okd 44,125 4 (00x3 ~11.24
"‘VGA(Q =0
5 Vag = L. 364 KN <~
A —> +

P Whmuniied
A 1Tt 2F, 2o
"VBA + loo —\(46: o

Vag= 00— 44.3¢4
55.636 KN -

44,125 ki-m

44.3¢4 kN
44,125 kN-m ‘1 11,031

{o0o

55,436 kN
1194 k.
11031 ki

REACTIONS AND MEMBER
END MOMENTS
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P12.19. Analyze the frame in Figure P12.19. Given: E/

is constant.

EL 1S COonSTANT

SokN o Bokn .
M pam_ jam "
A e
e &m e & T |
2 a
FEMea= wls = <£_2%_G)= to.8kN-m
FEMy = WL'= @le) 7.2 ki-m
()

FEMcy =_1%L = — so(_sé) = -50kNm

FEMpe = %: 50 kim
FEMpe = - PL, = 50xé = ~3T.5kikm
2 -3

FEMegp = i-%s +315 kN

Memger END-MOMENTS
By = Og=Op = O

Mca = 2"'?,27‘1 (ze;) +10.8

Mco= ,2_}.5_:.:(2.66 t6,)-50

28L, (28, + @, ) +50
Mog = Z5L(2&y)

Map= '_2..‘?5‘_1'-(99)

Mpg = 2—‘_%}. (285~ 315

22X
73

Jemt E@UiL EAQ'Ss

(QZMp=0 § Mg + Mg+ M=o

SoLving E@'s() ano)

SOkN S0 kN
l-—-lm —-t—'?sm-l
6kNim.\v »
e ;) 3 _[
\
\"‘ 6m
Y. »
! 8Sm I 6m !
P12.19

SUBSTITUE VALUES Of ecAUD So
1y Te E@Ss ForR MEMEER. EMD MOMENTS
Mae = 4. 34 kil-m My = —45.%3 kalm
Mea = 3433kNem & Mep= 32.5¢ kil.m
Mcep = 24.8FkN-m G - My = 531k kil-m
Mpp = ~1.83kN-m
Mgp & ~392kNm

ANALYSLS OF MEMBERS

oY
269, = VoE_ 3° Veo= ot
> 186 kN T

) E
==,
4'5'33 k“ ’
22,15 io 21,1385
Tc DA
G 1.0

24,39 53106

I5e P
—tec2 ki
el q 34,88 kil-m
[

8

A

22.s%

(V) M =03 %x(zee)ﬂo.s + z%(zec+eo) -50 <0

26X (26,+8)+S0 + 2%(2e,>) +?_F201 (26,)-31S =0 (2)
F=3

Qc = 36.\l6
. EX

Y
> "y
\(—*T" 3438 53.1{; 4533
—i

4‘484 k“ m
7

&= - 14

lc.cekui
T 33,58kNm
23.04kN

SRR TR

azki-m
54,245

REALTIONS AND MEMBER. EMD MOMEKTS

EX
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P12.20. Analyze the frame in Figure P12.20. Note that

support D tan translate in the horizontal direction only.

Compute all reactions and draw the shear and moment
curves. Given: E = 29,000 ksi and / = 100 in*.

2 UNKNOHNS OQp, Ax®D

9A=@¢=99=0
lJIJA—BS A’(s_@yﬂ = Q.016CT Ax

Yeo = A = —5.07778 Ax
3 COUNTERCLOLEMISE

ET = 29000 kst (\ogin®) . 20 138.9 prig
\44 W per 138A P

(/]
Map= 262 (28} +98- 3(0.0160754)

0
Mea= Z—?' (293:,9{‘ -3(0.01647 Ax))

]
Mee = ZEL (2084 0% -3(-0.02778.A4)

Mee = 260 (26,408 ~3(-002778 A0)
Mep = 2E(20) (20.+ §5°-0)

Mpe = LE(22) (265 + 0o -0)
81

3
B=0,

1l

Py

65:" 0.011249 A,

(048 -~ 0.02 Ax )EL

(0.90g-a.02 Ax)EL

(1% B +0.055L O EL

(0.6410p +0.0550 A)EL
Qg EX

a.508EL

Mpa+Mec +Mep=0
(31320g +0.0355Ax JEL =0

/'t} s
IMa=0; MpaptMBp -Ves(5) =0
Vigaz Mas+Maa = (1.208-0.04A%)€I

5 5’

Veaz (0.2408 -0.008 AX)EX
WHERE Og=-0.011249 Ax
Veaz ~0.01aT AEL—>

P12.20 Continued
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P12.20 Continued

éﬁéMENT Bc /3
N IMe=@,  MgetMep - Vpe(2) 20
Moy, Ve Vac= MBetMee =(208 + A.1AX) ET
& 3’
{
I 7 Vecs (060108 4+ 0.0%376% Ax) EL
Ma Voo WHerRE Og=-0.011%49 Ax
Vpc= 2.0294 AcETI—
JT. B
fﬁ=0j l2g%- Vea~- Vpe =0
S Ve, 100%-0.0121 AxEL-2.0294 AxET =0
lag* FIS
“im—e ,
< Vea Dx=a.124"
178 Op = -2.011%249 Ax= - 0.00\407 RAD.
MEMBER ENp SEGMENT AB SEAMENT Bc
et g e nq.qmg
VI 2.6 T2a*

Me’g R 72:0“&

3, L -4
\ 2 c Ve T:. 1.0
— gl 73.4*
\ w——

Mg = 101179 —
Mcp= 114.97% " 134 toLIe
ca‘ ’ ﬁ‘. ‘0'-! V M.
- - ' 4 . '
::4459‘ 2483“\{ \-)!I.‘ e 267* PRYAR L ..
pg= ~14.2"Cn N ANAN -
Vo= 26125 = v - M ZFe=0; Vpc~Veg=0
\/B - ' k ZFX:'OI' VSA-VAg:o ‘ VCQ“‘ 73.4"4—»
Be® T34 VB2 26.7 %= ,
1] Oc=0
SEAMENT BD | A ) A
Megp=-283"% Mog=-14.2"* g\’MBW ]' /?I’Axm-‘z"f ’ *_;‘
. . & s .‘R . e KI-
v -4 N\ . v
(z?ﬁ et ~283-1424 Vs (8)=0 Pt oY O )8
1VYee 4Voa. Vo= 5344 [ .l 98="0-001407M.%
* & e A A 80:90
G oV TIZFYW\;/ 5559 i
4.2 B0= ~Vpg=2- i
. /[HM A,l eA«‘-‘O
-23.3N<V R T EFLECTED ShAPE

Page 12-20B




P12.21. Analyze the frame in Figure P12.21. Compute
all reactions. Also Zsc= 200 in* and J4a = Icp = 150 in*.
E is constant.

wi= 1‘{“
1 '{ V1 ‘1 ]
6 /T w5 Froewm % -
, / R Y
8
. / - 1/
-+ = I:152 1 1150w /
4 ’/
A o]
- /773 vz
}4 18! |
-—-'—-&.‘{l _Lvl
\71__‘___0._ Maes, \'A mMca
e‘—-»l l
MAM MVLU
MeMBER B¢
Viesst © W (49 L V92

PRNE Yot TR NI 0 I N O 19#‘,‘,1‘
17.62'% 21.%
8%
Y4 e[\Na
‘L le R 3.2
209
M g \

d
- V-z(.ﬂ-
MEMBER ‘Ap" : MEVBER "cD° -
t‘l.sjs-b — T8 254 fl:::sﬂ

2.9  gansas e 2, ¥
B c
(‘;‘___b 5-Z<
A
et N vy,
’ — — 13 51%Mp
Ay:8.5° 723 13.51 24Dy
M M

UNKNGWLY Oy , 8. a0 A

LEr  Kig = K= EZ/12

el Kpuy = 4EL/3(19) = 8K/

FeMag = Pal/Lt = 6(A)08f2)s ~10.07 7%
Fermp, = Poa’/Lt = « 8w/ (0 = 5.3 T
FEM e = W12 = -1(18)/10 = - 21 ¥r

FEM .5 = -FEMpe = +27%

| I8’ |

pP12.21

EXPRESH MEMEER BNY MIMBNTS W/sLoPe TEFN EQY
Mug = 3L [0 -30]-10.67 = 2Kg - 6K P -10.67
Maa- 1%1 [wa-;m‘]+ 533 = 4K 0p - LXIP+ 5.33 .'
Mg, = z(g;)[a&w&]-m 2356 KO + 1718 KB - 27
M¢e=qu‘)[za¢+eQ+z1 = 178 K8+ 356 KB+ 27
Mco*t\([iet-")w.}f- A KB, - KYP

Mo, = 2k @ -3 = 2KG. - kW

EFULL BPRIUM EFUATIONG

T B2 Ug, + Mg =0 (n

JONT &7 Mep + Mo =0 (2
Fexeq; VieVi=o 3)

Wuro;  MagtMys + 6(8)-Vi() =0

« Mag + M 14

Vir Mas tien £ 20 @
‘V,‘= Még‘:\'\vg ‘

sUBSITUTE EQY @) INTa (3)

Vg s Mes 424 & Ma:ﬂﬂn zg 5)
[ 7 .

ExPRESS EQY2 (1), (2) Ato (5) M TERMS aF DULLUT
156 X0p +178K 68, -4 = ZLUT
115 KO g + 1546 KO - &KW * ~27 .00
KB + GKO, - 14K = 1844
SAWING  G\VES! _
Y 0.955/14 ; B = 45235/ 6, = 7389/
SUBSTITUTIMG VALLES df VISPLACMTS INT@ Y] B0,
Mas= ~T.2% Fr
Meas 11.82 FTK
Mew= ~21.94 F{-K
Mg = —%.67 FIK

Mg, ~\T1.82 #K
Mept 21.54 FTL
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P12.22. Analyze the frame in Figure P12.22. Notice that 30 kips
sidesway is possible because the load is unsymmetric. t_ N
Compute the horizontal displacement of joint B. Given: l

E = 29,000 kips/in® and I = 240 in* for all members. B €7
12
A D |
EX is CoNSTANT UNENOWNS: @, @, | oy |
FoR Cotumits™ k= .Eé al P12.22

5 ‘;‘ﬁﬁ?’oj'rs

TR GIRDERS kq=%1=.6k

*,
FEMgo = — DEA_ | ._O_CL‘%))_&)_ ~16 8 KPFET
che,:Jba‘ = _30016)(4Y 142 BPET

20
o ). use SLOPE.-‘DE{’L EQ
" ' MA&” 2‘((35 3Y) m 2K@p -~ oKWY
' % l Mga = 2K(26g-30) = 4K Bp — &Ky

Mee = 260K (20g +8,) ~16.8=29K8g +1 K E - T6. 8

. ;dms Meg = zmt()(_ze tap)+1q2=24ke HaKeg+ !’-i-'l
L AW Mep= zk(zec 3¢) = 4ke. ~eky
Psus 3568 Mgc-fzk(ec 3¢) = zke, -oKyp
» (2 EQUILIBRIULM E@uATiIONS
, JowT B: Mgyt Mge =a e
462 ' 46z JOWTC: Mgt Mp =0 )
, RI 122 bp-F1 ‘Vz“"'z SHEAREQ: Mg+ M0 4 gg%‘ﬂx,:occ)
iz
Z‘E\‘égk 537K E’g?eE_és EQUUIBRUH & fh-"c\fms of ds?l@.mﬂs
Myip = 23:15@2-“1 343)
=- 12~ '2. klg-ﬁ
Mea =+K(L,_i) eX{343) |
. ¥ 6AK8g + L kc - ek =768 ()
= é.:'——f__lii&_-ﬁ-_ LIK 6 +64KG, —LKkd =192 ¥)

Mepie4 K £:207) ~ok(2:13) 0S5k O 4 SK& 2 4= 0 ()

Zk SOLVE ega@'s Foe 6"3:&4" Ao
Moe= 2»Kéi,fl>v-—.-¢ k(2 ) O =159/
_ y=3 31.13 /K =343 {12
o2’ & 3 5:\2 ()%
ZS,QQOx.ZA-O

e
' ’ W= 1.1 =10 42AD(INS

Ag=tple= \(;(ng):o._l.lzﬂ
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P12.23. Compute the reactions and draw the shear and

moment diagrams for beam B in Figure P12.23. Also
El is constant.

35 kN c

P

tm W= lbkN/m
] 1 1 1

1

em

o= LETL (2085 +0n)- 805
= 2E 40,
JowT EQUWL. EQS

hH ™M

bg'-'-"o

fMo&=O
o

28I (20, 1+ @)+t 4050
)

®
k- g%
350—) M=0' ~05 tMgp tMg =0
-t
3 —105+F 2E1 (28,%80) 405 -
B/"lo‘S@Mgp s 8" o)
@’) - 2%(263‘) =o ()
BMea
(13

- 4E10p + 288, = 405
= 2

(22) 4%,65 + &%_)l-eb-» %Exeg 455

F'laoMQa) and @a) Bg=- !GSE,]LS

Op= ~114
ET
SUBSTITUTING B¢ ¥ Sp INTo EQS FOR
Member end MoMe NTS &HIVES:
My

35 KN ety
' 2] w6 kNm
am
NN )
LI F
B A.
tm
1 A
! Om !
P12.23

COMPUTE. REACTIONS

B \(. ki/o :
¢l °
55 Wop O™
N+ Ro
IMp=0; S4\<“x_92 ~-Rp9-65 =0
+ RD = 26.39 ku
3+
-a—sﬁw 1.5 ZIMg =0

118.5 + 55,25 — Ry b =0
Rax= 2Lc25 kil

U-——»RM( = 27625 kN
55 25 kN -m

W= G ki/m
p

~ NE=
oS kiern

— o 2 {7,625
e

f 2631 UKps

REACT(ONS AND

™ 2T615 kN

85.24
ki.m

MEMBER. Exd
27.61ku

MoMenTs

MEMBER BD!SHEAR § MOMENT PIA4RAS

& = 121'( \(.515>~ 55.25 27,6"N
ki:m AV — O
Mo = 1EL(@Y 15 =103 ) ,};_Mmq;:%\{l—zo.sq b
=L .
Mgp = - 5.5 kN -em Q '
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P12.24. If the horizontal displacement of the frame is B c
limited to 1.8 in, compute the maximum lateral force P P — !
that can be applled to the frame. Given: £ = 29,000 ksi A ‘
and /= 500 in".
I i
L -l
l 30° |
P12.24

LUNKNZWK Op, IMHERE O.:0p

ROTATIONSG ARE CLockHISE  AND

WYape Yo, = LB 1-12‘/" = 2.9t

QA’ 89‘ e

EL = 24,000 k31 (500 14) . 199, LA44Frik

144 N /P2

BY SYVMETRY Ax=Px =F/2
MEMBER ENP MOMENTS :

Mae = Lﬁl(@e— 3(0.01)) = (013304 -.004)EL = 3270F  <Mnc
Mea = ZEI. (26g-2(0 o)) = (C.20470¢ - Q.OOA)EL = =24l.6F1«  =Mcp
Mec -_g@(we +Qc) = 40 0sEL - 24167 =Mcp
N wHeRe 0c:0p
PN
JI. B EMg=0;  Meat+Mec =0
Mg @647 8- g.004)ETL =0 Gg=0.000
= (=4
s
m {
SE4MENT AR 2MA$ 0, MA,@-{— MBA “VBA(U; ) =@
"“ﬂ?/ke,x—ﬂ“ Vea = Mas tMaa - 37.,° —
15’ 15"
Vas SE4AMENT ¢D , BY SYMMETRY
Vaw Vep = Mep+Moe - 3700~
15
P &
SEAMENT BC ZFx=0; P-Vga =Vep =0
Py Pz Mas+ Mep + McatMoo
“— Ve Vo G- 15°

P=_ 75.2%
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P12.25. Determine all reactions at points 4 and D in €0 KN e
Figure P12.25. El is constant.

er ts CONSTANT

1A
| 10m |
P12.25
SHEADS (N LEQS Nt
=~ Va4 ZMp =0
& +‘lme -1129- 9312 4V 3=
b S
Vas= 20.6BkH
. fom , u 93712 BA
- o Yie A Vpg = V= 206N
A= D 5 Pop=d o Yeo_a =4
)¢ a8 ¢S = Pag o% 3 Voo }:/13{1-
& ©=0
and Weo= LUap 8e.¢1 oo - 8841 ~ 14758 +\ 60
\4158. Vip = 3938 kN
Mpe = %58; (6e- 3Wag) =932 klm ’ Voc Vge = 39.38 kil

Maa = 2EL (20~ ETRTY '
sa = 2EL (285~ 31pyg) | =-T0.29 il SHEAR IN GIROER.

Mg = 2EL (284 +&,) = 129 kilm Kf”-’-" tom - ‘)f‘/::e-
Meg = 2EL(26, +64) = 88.¢7 kflem v © gs.c1
6 (3
Mep= 7;?(29c —44,,) | = —B.aklo r_ﬁ;;o; 2 + 8861 ~ Vo glo=0
Moe = 2EL (0, ~ 4¢5) | = - 14158 kil-m Veg = He kud
e Vulu.\/cs s lbk“*
EquiL. EQs
JG(N: & ZMB=O; MBA *M%C= O (l) _{‘;__o,.ku "
JONTE  ZMe=0, Mg tMop= © (2}
SHEAR E@.
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sowving (a) , 22y, and Ba) aives.

0g = 8914 O = 677 ' = 54,88
ET e® Lol HYae =T

Page 12-25




P12.26. If support 4 in Figure P12.26 is constructed

0.48 in too low and the support at C is accidentally
constructed at a slope of 0.016 rad clockwise from a vertical
axis through C, determine the moment and reactions

created when the structure is connected to its supports.
Given: E = 29,000 kips/in’.

\ -
4.451_ 2

Ia*300 w*
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e I| I.:35 in*
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24
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a=00l6rad

=300 in Cy
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P12.26
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(4 Mee ____J“ 0 +0s (zed]
EQuiLipRiUM @ JONT B

(5) Mea+Mm¢ =0
SUBSTITUTE EQUATIONS 2 ANP 5 19 EQUATION §
2€%cTzo, + BELe [20g +opi6+ 5=_) =@ Dp3-0.d0TRAT,
YT 4'[ °] T |2 290 4

SUBSTITUTE Qg BALK TO SLOPE VERLELTION EQATIONS

Mag = 2(29000)715 [‘-a.aa'l]
144

Mea = ZMap
Mg = 29002 (15) [z (a.do7) + 2.0 ¥ l/zao]
EY”

Mes* 29090 (15) {o.aa'z ¥(-0997) + a.aas‘l
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36,241 TIL%V

Mag» 17,6270
W
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1
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P12.27. If member 4B in Figure P12.27 is fabricated 34
in too long, determine the moments and reactions created
in the frame when it is erected. Sketch the deflected
shape. Given: E= 29,000 kips/in’.

I /| e i - %
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P12.28. Set up the equilibrium equations required to

analyze the frame in Figure P12.28 by slope deflection. T
Express the equilibrium equations in terms of the appropriate -
displacements; ET is constant for all members. l l l—i lP l
2 Kips m———|l
2 Cl-
Il e
! e
p12.28
Gp=0 UMKNOWNS: A, 8g, 61 Q8-
Alj‘ﬁ:/ Yas T‘ E ﬁ)Ag'ﬁ‘*‘é:'TW’éé"‘ %—' ;
Nk . 12 . " —
VoW 2 keslel | _A Az
. AD / ..
B LS Y| weemiwee
a ﬂ”?‘\“w L ' . Fﬂﬂec-fmw—’? ..2..&16\ =. 8246 Klgfﬂ
E WcE m————,

DISPAACEMENTS .. .. _
Mep = ;1-;1-(266~ 2WPa)- -

(Q_ExP&asﬁ,Euu MQMLHTS N TERWS OC

I |
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B(‘, | Mer .'-:.YZ_-_%C’LBC '\-e*)-i 42606
- oy € Pée = 2EX (26 +Og-3Wer)
= @7&” @'—'3 SOWMY = =
) \F)MC"‘ lapFd MEc -'“*zEIf_zegq:e'c;g%a
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Mac:/lg\' Jf——'__ﬁ‘__—T—_-E: : @ ToHy Bl LH3=€> M&‘. Mgez©@ .
fm/m ®) SowC.i FM =0 MCB+M¢¢ 260

. s EY ¥TMexO Mec =0
o g © —TJowwT E 3 ec
7z — VL L T
- REAESCD 2 T Mee _SMEAR EQUATON ERE=O
K
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Whare Vi= Mag s Wy e Vo= Mee
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—Z o Mag tMea ¥ =0
@ 2 &=
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P12.29. Analyze the frame in Figure P12.29. Also £/ is
constant.

ETL CONSTAMT ALL MeEMBERS

B
T KN ot
C
A
! S5m i
P12.29
Mg = zir (6g-3¢) = —~116.¢é kit-m
=2EX(26.46,) = ~-52.33 kK{-m
Mce —g—'( -+ Sg
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AELS

P 1666 kKiEm

SoLving EG's (1) (2), Aud &)
=~ 14583  B4,=14533
Ex T TTER ! ET
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Map & Mga ARE NEGATWVE MOMELTS
M
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P12.30. Determine the degree of kinematic indeterminacy
for each structure in Figure P12.30. Neglect axial
deformations.

(a) INPETERMINATE 3° : ROTATION @A 15 4 C

(b) INFETERMINATE 3°: RaTATION@ B¢ 4D

() INDETERM INATE &°:ROTKNION @ A B 2,1, E 4F

(AY INDETERMINATE 12°:

10 JOINT RoTATIONS &
3 PEAREES OF SIDESHAY

()

B ISt S b S
| S ataaiir e

B I
;-
ey i F {:
%
A c
(d
P12.30
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