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Fundamentals of structural analysis 5th edition solutions manual

122 315"'320"'P15.3 Analyze by Setting up the Structure Stiffness Matrix. C B 10’ 30 kips 10' A 14' 14’ P10.6 Unknown: 6B FEMs PL (30)(20) == -75k - ft, 8 8 2 2 wL (2)(28) 392 ==FEM BC = k - ft, 12 12 3 Member end Moments Segment AB2 EIM AB = (0 + 6B ) - 75202 EI M BA = (26B + 0) + 75 20 2 EI 392 M BC
MCB = (0 +6B) + 28 3FEM AB = - FEM BA = 75 k - ft FEMCB = 392 k - ft 3 Shear Moment Equil. The horizontal reaction at support F is zero.

Draw the shear and moment curves and sketch the deflected shape. Determine the reactions in the rigid frame in Figure P9.47. ) and the moment of inertia of all girders equals 4 12,000 in. Determine all bars forces. P9.33. C 1' D B hinge 18" Ax A Ex E 24' 24' Ey Ay P12.27 + Ax:ZMC =0 @ x = 24 ¢ - Ax (18) + Ay (24 ¢) = 0 Where Ay = 0.5k Max. w
= 4 kips/ft 60 kips BA 6’ 12 kips x1 8 kip * ftx2 6' C 7' 5' P5.10 @ 70 SM A = ¢¢ ++ (4)7 + 7(60) -8 -12Cy=0¢e 2 +g Cy = 42.5 kips XFy = Ay - 4(7) - 60 + 42.5 = 0 Ay = 45.5 kips XFx = Ax + 12 = 0 Ax = 12 kips Cut of segment AB XFy =455-4x-V=0V =455-4xkips®ex6 XM =M + ¢¢ ++-4x-x(45.5)=0¢e 2 +g Mx =45.5x-2 x 2 kip
- ft Cut segment CB & 169 6+ ++- C =46.04 kipsCy ¢ =¢ecyce 12 ++g ZFy =V + 46.04 = 0V = -46.04 kips ZMC = M x - x (46.04) = 0 M x = 46.04 x kip - ft 5-11 Copyright © 2018 McGraw-Hill Education. A C B 24' 16’ P9.16 (a) Compatibility Equation: A AO = -1.2 ¢¢ A AO + 6AA X A = 0 6AA : From Table A.3 6AA =Pa 2 1(24)2 (L + a) = (16 +
24) 3EI 3EI Select RA as the Redundant 7680(1728) = 1.525 in/k (29,000)(300) Compatibility Equation: = -1.2 ¢¢ + (1.525) X A = 0 Released Structure w/Support “B” low. B 12' C 8' VA, MB, MC, and RC P12.10 Miiller-Breslau 12-11 Copyright © 2018 McGraw-Hill Education. 4 Compute all reactions.

(26B + 0) 28 3 2 EI 392

ate shown in Figure P2.1.2. The windeard and
leeraiard wind pressane prahbes n ik long
direction of The warehosie ane ako shaown
Estabdnh the wend forces based on the following
nionmation: basc wind speed = &0 my's, wind
oposure calegany = o, K, = L85, K_= 1.0
6w 0.B5 and = 8 for windward wall and Fiik
0.2 for keeveard wall. Lise the K wakies Iabed in
Table 24 What = the tolal wirsd Forge acling m
ther long ditection of 1he warnehouse?

Ui f = ¥ Total Windfoeoe Fe Windeard Wall
. = D613 [Bg. 2 &) F,o=481 E[AE w 20] & 51015 = 200
= 0613540 » 5326016 = 0] + S55E{14 = 20
g = KK F, =910 N
y, = FEOE[VHE W1HD.E5) For Lasewgec] Wal
D=d bhm: g =823 /T0ES) = F0856 MNm pmyg GO =gy BASH-0.0)

A6-61m ¢ =BIFTHOHN = 7503 Wm g =g o971 N (abovsl

61 & TEM g B33 705} = TE3. T Nim pe 317'.'.-'3‘.1::'3-;':—':.!3"{?"“

Thn3m g wB33 TI0REL 171 R
Tatal Windfosre £, on Leewand Wall
Fof the Wnghward YWal
g GC (kg 2.7 K, '-?l-- = 25003 N

Tl Foscem F, & F
31,180N «+ 25003

wtuiig DLBSDA OGS

pe0Elg
= TI6 6L N
J-db= podElE KM
db=hlm peST0E N "Bk Fad £ A8 0 Tie Dinechan
bl=Thbm pwm5S12FHNH-
Ti—95 p=5556Mm

ki ps ki ps ki ps ki pskips 9" AA 10kips 10 @ 12' = 120" ZP 5k "9 + 2.5k "2 = = 0.417 kips/ ft L 120 ft I of truss considering flanges only: I = 10 "(54)2 " 2 = 58,320 in 4 A£ = bottom chord A = 10 in.2 Section A-A Treat truss as a uniformly loaded beam I = Ad 2 "2 Where A=10in2,d =9 B P13.12 Load/ ft w = top chord A = 10in.2 2. 8m w = 5
KN/mACBI1.2I19m 12 m P11.2 Distribution Factors I 10110 = DFBA=990191.21919KBC = = DFBC =12 90 19 191 3K = 90 Fixed end Moments (see Table 2) front overleaf KAB =5 (9) wL2 = =33.75kN - m 12122 5(12)40(64 )4 wL2PB28 =-2==-131.11kN-m22 12 12 L (12) 2 FEM BA = FEM AB = FEM BC 40 (8)16 wL2 PB 2 82
5(12)+ =4+ =9555kN-m221212L (12) 2 FEMCB = Moment Distribution A 10/19 B 9/10 -33.75 +33.75 -131.11 +51.24 +46.12 84.99 84.99 +25.62 < -8.13 C - VAB = 13.96 kN VBC = 53.86 kN VBA = 31.04 kN VCB = 46.14 kN +95.55 FEM’S 23.06 DEM’S 118.61 End Moments (kN-m) RB = VBA + VBC = 31.04 + 53.86 RB = 84.90 kN 11-3
Copyright © 2018 McGraw-Hill Education. 4-59 Copyright © 2018 McGraw-Hill Education. The width of the footing is controlled by the allowable soil pressure and does not affect the analysis. Determine the reactions and draw the shear and moment curves for the beam. Use the computer program to plot the deflected shape. P14.6. Analyze the beam
in Figure P14.6. Compute all reactions and draw the shear and moment diagram. What is the minimum required value of I if the deflection of point C is not to exceed 0.4 in.?

BP8.25.w=12kN/mBA10mC14mP1046A=06C=01#2FEI24 '10ii(0+6B)ii108i2FEI24 '10iiiMBA=(20B +0)+ii1082 {2EI12(14)iiMBC = (20B+ 0)i14 12ii2i2 EI 12 "(14)iiMCB = (0 + 6B ) +ii 14 12 i) Equilibrium at Joint BM AB = (1) MBA+ MBC =04 EI4EI 6 + 30 + (260B)-196 = 0 10 B 14 242 6B = (2) EI
Substi. Draw the influence lines for the horizontal and vertical reactions at support A and the forces or components of force in members BC, CM, and ML. C 48 kips 6' D 24 kips B6' AE F 8' 8' P8.8 E = 29,000 ksi and A = 2 in.2 for all members. Continued Case 3: AD = 0.272 in. Aw = 2 Kkips/ft 12' 2 kips DB C 8' E 16" 4' P10.33 + Unknowns: A, 6B,
6C , 6E, (B) Joint C: ZMC =0 A A WAB =-, WCE = 12 8 WAB -A/12 = WCE A/8 2 WAB = - WCE 3 wL2 2(16)2 = = 42.66 kip - ft FEM BC = 12 12 (1) Express end moments in terms of displacements 2 EIM AB = (6 - 3WAB ) 12 B2 EIM BA = (26B - 3WAB ) 122 EIM BC = (26B + 6C ) - 42.66 16 2 EI MCB = (26C + 6B ) + 42.66 16 2 EI MCE = (26C +
OE - 3WCE ) 82 EIM EC = [26E + 6C - 3WCE ] 8 (A) Joint B: XM B = 0 Joint B Joint C (C) Joint E: M E = 0 Shear Equation Where V1 = (D) 2 - (2) Equilibrium Equations M BA+ MBC=0MCB + MCE-16 =0MEC=0 +3XFx=0MAB+MBA12&V2=2k-V]1 +V2=0MCE8MAB + M BAMCE + =0 12 8 (3) Complete solution by substituting
Values in Stepl into Equil EQ’s and Solving for the Unknown Displacements. Given: I = 360 in. C P9.26. (a) (e) (b) (f) pinned joint (c) (g) (d) (h) P4.1 (a) (b) (c)(d)b=11r=5n=7b=5(e)r=3n=4 (b+1r=16) > (2n = 14) (b + r = 8) > (2n = 8) 2 deg. Determine the maximum tension in the cable and the reactions at supports A and D. P6.3. The cable
in Figure P6.3 supports girder DE uniformly loaded with 4 kips/ft. P12.25. Consider the truss in Figure P9.34 without the applied loads. Neglect axial deformations. PINNED COLUMN BASES Approximate method yielded exact results. A five-story building is shown in Figure P2.10. (b) To avoid ponding* of rainwater on the roof, the girder is to be
fabricated with a camber equal to the deflection at midspan of the roof girder produced by the uniform load. too long and support D settles 0.25 in., compute the vertical displacement of joint E. and 4 I = 320 in. w = 2.4 kips/ft D P11.32. The beam shown in Figure P12.46 is subjected to a moving concentrated load of 80 kN. Determine the support
reactions at Aand C. AB 12' C 6’ P9.14 Geometry ABO = 0 (a) Use RB as Redundant 0 = ABO + 6BB[XB]0=-0.2 + 0.115 X B X B = 10.5k (b.) Redundant Applied as Force Release Structure with Original Loads KAY = -0.16 k M A = -34.1ft-k RBY = 6.16 k RDY = 6 k Release Structure w/Unit Value of RB 9-16 Copyright © 2018 McGraw-Hill
Education. MA B RA C D hinge RC 6' 8’ P12.4 (a) (b) Uniform Load of Variable Length 1.2 k/ft é 1 1 + RAmax. BC 12" AD 9' 10’ P3.12 Figure (a): XM A = -12 Bx + 9 By = 0 By = 1.33Bx Figure (b): 19 (19) =02 180.5 = 10 (1.33Bx ) + 12 Bx XMd = 10 By + 12 Bx - Bx = 7.125 kips By = 9.5 kips Ax = Bx = 7.125 kips Ay = By = 9.5 kips Figure (b):
2Fx = Bx + Dx = 0 ZFy = -19 + By + Dy = 0 Dx = -7.125 kips Dy = 9.5 kips 3-13 Copyright © 2018 McGraw-Hill Education. Select the origin at D. w = 2 kips/ft P5.20. w = 4 kN/m P9.22. 15 kips P9.6. Compute the reactions and draw the shear and moment curves for the beam in Figure P9.6. EI is constant. lightweight reinforced concrete masonry
units with an average weight of 90 psf. Classify the structures in Figure P3.32. 16’ P15.2. Continued Substitute Stiffness Coefficients into Equations (1) and (2), Solve Ax and Ay & 43 AE 6+ + D =51.96¢¢¢c e 25 L +gx @ 32 AEO6+ ¢¢ + D =30.00e¢25L +gy 30.2 L = 0.081¢¢ AE 23.44 L. Dy = = 0.063¢¢ AE Dx = AE AE AE & 30.2 L 6+ (cos fx ) D x +
(sinfx ) Dy=(1)¢gce AEg++ LLL30.2L+60AE® 4 022344 L +0AE&®30e¢++¢Cc+¢F2=++++cceweL5AE +gLce5 +0ecAE +923.44 1L +0 AEa® 30+ 302 LAE® 402 ¢s- + ¢ ++¢cF3 =4+ + ++eogewe5AELL5AE +g F1 = F1 = 30.2 k Joint 1 F2 = 36.87k F3 = 0.63k 15-5 Copyright © 2018 McGraw-Hill Education. EI is
constant for all members. 2 and E = 29,000 kips/in. B A hinger = 20 m 6 = 45° C P6.19 Determine Reactions: Equation (1): + £ MC = 0; Ax (14.14) + Ay (34.14) - 56.56(27.07) - 80(10) = 0 Equation (2): XMB for segment AB, + M B = 0; Ay (14.14) - Ax (20 -14.14) - 56.56(7.07) = 0 Solve EQ’S (1) and (2) Ax = 48.3 kN Ay =48.3kN XFx=0;Cx =
48.3 kN - ZXFy = 0; Cy = 80 + 56.56 - 48.3 = 88.26 kN 6-21 Copyright © 2018 McGraw-Hill Education. For all bars, area = 2400 mm and E = 200 GPa. (b) Assuming that no load acts, determine the horizontal displacement of joint B if support A moves 20 mm to the right and 30 mm down and support E moves downward 36 mm. , area of all truss 2 2
bars = 1 in. 200 lb/ft P10.13. E P12.9. Beam AD is connected to a cable at C. 2 Given: E = 29,000 kips/in. 2 kips/ft P11.25. Equations at Joint B: M BA + M BC = 0 at Joint C: MCB + MCD = 0 at Joint A: M AB = 0 Shear Equation: V1 - V2 = 0 Where M AB + M BA 10 MCD + M DC V2 = 10 V1 = 10-41 Copyright © 2018 McGraw-Hill Education. 43.5 kN
*mw=6kN*mACBRA=28.31kN RB = 28.69 8m P5.36 5-38 Copyright © 2018 McGraw-Hill Education. L = 10' A = 1.2 in.2 120 kN P14.10. A AD + RA 6AA = 0 980 88.2 + RA =0 AE AE RA = 11.11 kKN - P-System Relesed Structure Q-System for A AD P & Q System for 6AA Bar Force and Reactions 9-40 Copyright © 2018 McGraw-Hill
Education. ABCI=600in.41=600in.41 = 200in.4 D 15" 20' P11.26 Analysis for temperature forces. M AB = M ED = -82(0.711) = M AB = M ED = -58.3 kip-ft M BA = M DE = -55.3(0.711) = M BA = M DE = -39.3 kip-ft M BC = M DC = 55.3(0.711) = M BC = M DC = 39.3 kip-ft MCB = -MCD = -50.8(0.711) = MCB = -MCD = -36.3 kip-ft MCF =
-101.3(0.711) = MCF = -72 kip-ft Ax =Ex=-11.4(0.711) = Ax =Ex =-8.1 kips ~ Ay =-Ey =-11.4(0.711) = Ay =-Ey = -4.7 kips Fx =-19.4(0.711) = Fx = -13.8 kips — Horizontal deflection is given by the ratio of applied load to S from an imposed unit sidesway. P7.1. Derive the equations for slope and deflection for the beam in Figure P7.1.
Compare the deflection at B with the deflection at midspan. Columns transmit only axial load from the roadway beams to the arch. w = 2 kN/m P5.24. RB = 54.15k + XM P .G P4.26. C6 kips 12’ BGFD 8 E A 8' 10’ 10’ 8 P4.33 Freebody Right Side of Centerline : Final Results: + SM A =0; 30k (10¢)-6k (20¢)-Ey(20¢)=0Ey =9k + XFy =
0; Ay-30+9=0k+kXEZIMC=0; Ex(20¢) -9k (10) =0 E x = 4.5k = Ay = 21k Entire Structure: + XFx =0; - 6 k- 4.5k + Ax = 0 Ax = 10.5k 4-34 Copyright © 2018 McGraw-Hill Education. A uniform live load of 2 kips/ft is applied along the top deck girder DE, assume that the load acts uniformly on the arch through the vertical struts. (a)
Considering all joints as rigid, compute the axial forces and moments in all bars and the deflection at midspan when the three 24-kip design loads act at joints 7, 8, and 9. P2.20. D 1' Cw = 3 kips/ft 11' 20 kips EF G 11' B 22" 4'4' 4' 12' 2' 2" P3.35 Freebody Timber Member + XFx = 0; 20 k - BFx = 0; BFx = 20 k = BFy /11 = BFx /10 ¢ BFy = 22 k BF
= BFx 2 + BFy 2 = (20)2 + (22 k )2 BF = 29.73k Compression in the link + XM e=0;-BFy(4¢)-CG(8¢)=0-22k(4¢)-CG(8¢)=0CG =11k Compression in the link X Fy=0; + DE + CG + BFy-72k =0DE - 11k + 22 k- 72k = 0 DE = 61k Tension in the link Entire Structure Compute Reactions + XM A = 0; 20k (22 ¢) - 3 k/ft (24 ¢ )
(16¢) +MA=0MA=7121-k +—2Fx=0;20k-Ax=0Ax=20k - ZFy=0; + - 3 k/ft (24 ¢) + Ay = 0 Ay = 72 k 3-36 Copyright © 2018 McGraw-Hill Education. Continued Deflection at midspan (Joint 8) = 0.987 in. In member ABC consider only the strain energy associated with bending. Gilbert SOLUTIONS MANUAL CHAPTER 13:
APPROXIMATE ANALYSIS OF INDETERMINATE STRUCTURES 13-1 Copyright © 2018 McGraw-Hill Education. A B D C 5m 5m 5m P10.14 Since the structure and the applied load are symmetrical with respect to a vertical axis thru support C, 6C = 0 and the joint at C can be treated as a fixed EUD. , a = 6.5 x 10 (in./in.)/°F, 2 and E = 30,000 kips/in.
Establish the wind pressures on the building in Problem P2.13 when the windward roof is subjected to an uplift wind force. + ¥MC = 0; FDBX (6 ¢) - 2.25(12 ¢) = 0 FDBX = 4.5k FDBX F = DBY ¢ 12 9¢ FDBY = 3.375k (tension) Freebody Joint B + XFy = 0; 2.25k + 3.375k - FCBY = 0 FCBY = 5.625k FCBY F = CBX 15¢ 12 ¢ FCBX = 4.5k
(compression) 4-32 Copyright © 2018 McGraw-Hill Education. Continued Compute Reactions Reactions and Member end Moments + 9 SM B =0; 54 kN "-RD 9-5.5=02 RD = 26.39 kN + XFy = 0; VBD = 54 - 26.39 = 27.61 kN + Member BD: Shear & Moment Diagrams XM B = 0 110.5 + 55.25 - RAX 6 = 0 RAX = 27.625 kN 10-25 Copyright ©
2018 McGraw-Hill Education. Carry out an approximate analysis of the frame by estimating the location of the points of inflection in the girder. 2 in.2 2 in.2 A 24 kips P14.1 AE A 1(30,000)1¢¢ = = 156.25k L. 16(12) 2(30,000)0.8¢¢ FAB = FAD = = 200 k 20(12) (a) FAC = Joint Equilibrium XFy = 0; 160(2) + 156.25-K =0 K = 476.25k / ¢¢ (b)
Displacement due to 24k F = AK 24 k = A(476.25) A = 0.0504 ¢¢ (c) Bar Forces due to 24k @ A (156.25) = 7.88k 1¢¢ (200) = 0.0504 ¢¢ = 10.08k 1¢¢ FAC = 0.0504 ¢¢ FAB = FAD 14-2 Copyright © 2018 McGraw-Hill Education. P11.5. Analyze each structure by moment distribution. Given: 2 4 E = 29,000 kips/in. Using the method of sections,
determine the forces in the bars listed below each figure. 14' P = 80 kN P8.41.

? A P4.45. Compare the results of Problem 13.21 (a) and (c) with Problem 13.22 (a) and (c). 567483 9210111201918 17 16 15 14 13 48 kips P6.34 Uniformly distributed dead load + 48-kip live load Reactions (kips), Deflections (in), and Deflected Shape 6-41 Copyright © 2018 McGraw-Hill Education. 10 kN/m 2 kN/m D A C 20 kN 5m 3m B 5m
5m P5.28 + SM A =0; + XFy = 0; & 20 6 20(5m) + 40 ¢¢ ++ -5 RB + 20(2m) = 0 ¢e 3 +¢ RB = 81.33 kN - 60 kN + 81.33 - RAY = 0 RAY = 21.33 kN 5-30 Copyright © 2018 McGraw-Hill Education. and I = 8.22 in. Compute the reactions and draw the shear and moment curves for the beam in Figure P10.14. FBD “EC” (Ax = 0.357) + 10k-Cx =0
Cx=10.36 FD = (0.357)2 + (0.25)2 = 0.44 k Axial force @D & along member AB is 0.44k compression. EI & 442.16+ ¢ + = -178.2 5 ¢e EI g+ 14-14 Copyright © 2018 McGraw-Hill Education. (a) Draw a qualitative influence line for the reaction at support A for the beam in Figure P12.57., and E = 30,000 2 kips/in. A 0.001 rad B C 1/2" 24' 8' P11.22
FEM AB = 4 EI 6 EI 4(30,000)(600) 6(30,000)(600) (6 ) (A) = (0.001) (0.5) = -33.4 kip-ft 2 2 L. 12 (24(12)) L 12 (24(12)) FEM BA = 2 EI 6 EI 2(30,000)(600) 6(30,000)(600) (6 ) (A) = (0.001) (0.5) = -43.8 kip-ft 2 2 L. 12 24(12) () L 12 (24(12)) FEM BC = -16(8) = -128 Ay = 7.5 kips 16 kips 0.001 rad 0.5 in. E is 2 4 constant and equals 30,000 kips/in.
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P6.34. Using the influence lines, determine the maximum live load force (consider both tension and compression) produced by the 54-kip truck as it transverses the bridge, which consists of two trusses.

X220x0+¢+-M=04¢ce3+gxx0M=12+x-Rgg+++e¢301(x)+12-M=12 + x-Check@ x =6: Vand M Diagrams 1 1kN- W¢-V=021&x6V=1-"¢c++2¢e20+x312Ans.22n=3AEAEééa® 306+ @30+ U143 AEKI1=3cos2fx=1+¢c+++¢e-++Kll=¢6UulegeglLLé55025Ln=3AFEéuae306e406ae306:e40
AEE0 + ¢c +++¢C +++ +¢¢- +++¢¢ +++uK21=2K21 =0cosfxsinfx=1&50g650¢&50e 5000l LLEE@ 30240403 00AEAEEE0 +¢C +++CC +++ +¢CC +++¢¢- +++usinfxcosfx=¢e50650e50e 5000l LLEE22Nn=3AE @40@40UAEEéEK?22=3sin2fx=0+c¢c++++¢c+++01¢é50pgeé5pg00LLEEN=3KI2=X1KI12=
0K 22 = 32 AE 25 L 15-4 Copyright © 2018 McGraw-Hill Education. P11.12. The bar areas are shown in the figure. Draw the influence lines for the vertical and horizontal reactions, AX and AY, at support A and the bar forces in members AD, CD, and BC. (a) Compute the reactions in Figure P9.42. B4m C 2m D 4m E 2m RA P12.15 Unit Load at:
Reaction on Girder AB C Ay 1 0 -0.5 Mid-span BE -0.2By011.5Ey00Fy00DEF0000.700000.71.5100-0.2-0.501 Moving Load 1 kip ACBAyED F Ey By AFy 0.25 B4m 2m 2m 2m 2m 4m 1.0 0.75 0.625 0.5 0.375 Ay (kips) 4.5 3 2.8 1.5 1 MB (kip-ft) 0 1.125 0.75 0.70 0.375 VAB (kips) 0 0 0.25 12-16 Copyright © 2018 McGraw-Hill
Education. + SM P . w = 2 kips/ft 1' 8 kips C B 6" 4' 6 kips 12" 5" A 6’ P3.28 Compute Reactions at Support A XFx = 0; 6 - RAx = 0 \ RAx = 6 kips = XFy = 0; RAy - 2 kips/ ft (6.5¢) - 8 = 0 + + \ RAy = 21 kips X Moments about & of base at “A” + SM A =0;26.5686 + 13k '¢c¢6-+++ +6 "5-MA=02ge¢\MA = 113.75 kip - ft Freebody
Diagrams Member “BC” & JT. 20" A P12.20. = (+8)(14 ¢)1.2 k / ft. 6 kips/ft P3.19.

HARRY H. WEST
Louls F. GESCHWINDNER

A P12.1. Draw the influence lines for the reaction at A and for the shear and moment at points B and C. Continued 3x () B-C + ZFy =0, M(x) V-3x+22=0V=-22+3xzxV(EX) +XMz=0; A-B+3XFy=0;Cy=22kipsxM+3x--22x=021M=22x-x228kips-8k-V=0Vx)Mx)V=-8kA20-x +ZMZ=0;z-820-x)-M=0M=38
x-160 (f) M at section (1) RA+x=1123 M =22(11) - (11)2 =60.5kip - ft 2 (g) Mmax, Set V=0; -22 + 3x =022 =7.33233 =22 " 7.33-(7.33)22 =161.26 - 80.59 V= Mmax Mmax = 80.67 kip-ft + (h) XFy=0;-8 +34-3x-V=0V=26-3x3x8Kkips3x-xXMz=0;-84+K)+34x-M=023M =-32+ 26 x-x2 2 (i) Moment at section



(1) Letx =5¢ + M(x) A4’ x By = 34 kipsx & 30 M = -32 + 26(5) - ¢¢ ++ 52 ¢e 2 +g M = 60.5 kip - ft 5-14 Copyright © 2018 McGraw-Hill Education. P11.29. The footing has been proportioned so that the resultant of the column loads passes through the centroid of the footing, producing a uniformly distributed soil pressure on the base of the footing.
22' 12" H B P12.7. Load moves along girder BCDE. A 60 kN-m B 5m 5m C 5m D 5m 10 m P3.8 FBD “AB” Ay = Fby = 20 kN By Symmetry.
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Alternate Computation by Virtual Work: 1 P-System 100 dx 1 1 kN 6 =X0MQMPM2dx =EI100EI0oP15é4u1é4M2dx+2Mdxub6=PP00é&1u100FEI&é0-1.5xu Use Q-System =2 EI (20-3W)L2EIM EF =-55.55=(6-3W) L 11.11L Solving for® =2 E1 -66.66 L W=3"2EIA-66 L WY==13"2 EIM FE = -44.44 = A= Member AB
Member AF 1.5é40é4 (445 +25x)2dx + 2 (29.67x2)dxioo0éuée0uh-1.51 ¢é4(3454.3) + 2(1380.7)uli = 100 E1 € 17, 779 17, 779 = = 100 EI 100(200 "106 )(250 "10-6 ) 6 = 0.00356 = 3.56 mm 1 = 100 EI -66 L2 -66(4)2 =2 EI 6 200 " 250 A = 0,00356 m = 3.56 mm 11-46 Copyright © 2018 McGraw-Hill Education. P = 10 kips w = 2
kips/ft P5.39. 120 kKN BC 2II5mID A 5m 5m 5m P14.10 FEM23 = -FEM32 = -2 PL -2(120)15 = = -400 kN-m 9 9 62 = 1 rad M 23]D M32]JD 2 3 From a unit rotation of Joint 2 (and 3): M 21JD 2 EI2 EI (2(0) + 1) =552 EI4 EIJDM21 = (2(1) + 0) =552E(2I)4EIJDM23 =(2(1)+ 0)=151516 EIJ]DJDK2 =M 21 + M23 = 15 M12]JD =
Symmetric 12 ft [62 ] M12]D 1 3 2 Equilibrium of Joint 2: -120 M2 = 0 = -400 + K26 2 6 2 = 400 15 375 = 16 EI EI -90 Shear (kN) 90 4 1 Ax = 90 kN Member end moments are given by: M12 = 0 + 6 2 M12]D = 375 a&e¢ 4 EI 6+ + = M21 =-M34 = 300 kN-m ¢ EIge 5 g+ 375 &e¢ 4 EI 6+ M23 =-400 + + = M23 = -M32 = -300 kN-m ¢ EIcé 15 +¢
M21 = Ay = 120 kN Dy = 120 kN 300 375 ¢ 2 EI 6+ + = M12 =-M 43 = 150 kN-m ¢ EI¢e 5 +g Dx = 90 kN 3 2 300 -300 -300 -300 Moment (kN-m) 150 1 14-13 Copyright © 2018 McGraw-Hill Education. P8.19. P7.4. Derive the equations for slope and deflection for the beam in Figure P7.4. If E = 4 29,000 ksi, = 50in. I 3' D 100 kips B5' 2IT A 8’
P10.27 2 Unknowns 6B, Ax @ DO A =6C =6D =0 A /12 ¢¢/ ft WAB = x = 0.01667A x 5¢ -A x /12 ¢¢/ ft WCB = = -0.02778A x Counterclockwise 3¢ 29,000 ksi (100in4 ) EI = = 20,138.9ft2 -k 144in 2 /ft 2 2 EI (26A + 6B - 3(0.01667Ax )) = (0.4 6B - 0.02Ax )EI 5¢ 2 EI M BA = (26B + 6A -3(0.01667Ax )) = (0.8 6B - 0.02A x )EI 5¢ 2 EI M BC = (26B
+ 0C -3(-0.02778Ax)) = (1.33 6B + 0.0556A x )EI 3¢ 2 EI MCB = (26C + 6B - 3(-0.02778A x )) = (0.667 6B + 0.0556A x )EI3¢ 2 E(21)=6BEIMBD = (20B+ 6D -0)8¢2E (21)=0.56BEIM DB = (26D +6B -0) 8¢ M AB = JT. Leet, Chia-Ming Uang, Joel T.
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Analyze the structure in Figure P11.28 by moment distribution. DA B 12' F C 30' E 8' 22' G 8' P12.6 2k/ft Uniform Load Applied over Entire Length of Beam Rxns & M = W(Areas) é1 U1 11By=2k/fté (1.4)(42 ¢) + (-0.27)(30 ¢) + (0.1()30 ¢) - (0.053)(12)aée20t222kBy=53.06 é1ull11Cy=2k/ftée (-0.4)(12 ¢) + (1.27)(60) - (0.46)(30 ¢) +
(0.25)(12 ¢)1 é6200222kCy=60.6 é1ulEy=2k/fté (1.364)(52 ¢)-(0.744)120 662U 2kEy=62 é1uGy=2k/fté (1.55)(34 ¢)aé2utié Gy =52.7k é1u11MC =2k/fté (-8)(30 ¢) + (2.91)(30 ¢) - (1.59)(12 ¢)ué2ut22eéMC =171.8ft-kélul1 MG =2k /fté (-8)(30 ¢) + (4.36)(12)4 € 2 4l 2 MG = -187.7 ft - k 12-7 Copyright ©
2018 McGraw-Hill Education. 30 kips P10.28. E P-System (kips) Therefore, (A AS + AAO ) + 6AAXA =AAD-75(C) =0 150 (T) (0 + 2.578) + 0.0538 X AC 3in.2 1 150(15)(12) 5-125(25)(12) + 1(29,000) 3 3(29,000) 1 in.2 FQ2 L 2 (T) 6AA = X Q-System (kips) X A = Ay = -47.9 kips AB 0 C 0 100 150 150 E 100 Final Results (kips) D 54.1 (T) -75 (C)
A Ay =47.9-64 (C) By = 54.1 -64 (C) Cy = 102 9-38 Copyright © 2018 McGraw-Hill Education. If the truss is to be designed for a uniform live load of 0.32 kip/fit that can be placed anywhere on the span in addition to a concentrated live load of 24 kips that can be positioned where it will produce the largest force in bar CG, determine the maximum
value of live load force (tension, compression, or both) created in bar CG. 194.4 kips 2.3' 453.6 kips 16" 12" 18" w = 24 kips/ft 27" P5.51 5-53 Copyright © 2018 McGraw-Hill Education.

Given: EI is constant for the 6 4 beam. reinforced concrete slab, supported on four steel stringers. Hint: Maximum deflection occurs at point of zero slope. 2 The facility, with an average weight of 90 lb/ft for both the floor and roof, is to be designed for the following seismic factors: SDS 0.27g and SD1 0.06g; reinforced concrete frames with an R
value of 8 are to be used.

Frame is clamped in deflected position. P = 10 kips P13.8. The frame in Figure P13.8 is to be constructed with a deep girder to limit deflections. ANMLKI]J6 @ 10'=60"P13.14 6 kips 159+ 90-27(C)3E+324(T)15(T)NF-27(C) +3324(T)MG-24(C)+H-15(C)66 + 1515015 (T) L 3 kips-18 (C) + D -9 (C) -24 (C) 6 kips -15 (C) 15 C
-15 (C) -15 (C) 6 kips -9 (C) -18 (C) B 6 kips 6 kips -6 (C) 3 kips K J Ay = 18 kips Iy = 18 kips (a) Only tension diagonals effective. C 20 kips 15° AF D E 10 kips 15' 15' 15' P4.11 Solve by Method of Joints Start at Joint F B -10 C 20 kips 30 10 +10 10 20 kips A +30 +30 +30 F 10 kips 10 kips +30 E 30 kips 15 ft 30 D 30 kips 3@15 ft = 45 ft 4-12
Copyright © 2018 McGraw-Hill Education. ABICI2I6m D 4m 4m P11.14 -wL2 -8(4)2 = =-10.67 N-m 1212113 & 2161 ==,KBD=¢¢c+++=444¢ec6094 FEMBC =-FEMCB=KAB=KBCDFBA=DFBC=DFBD=141414++14=131.781.780MAB C FEM 3.56 3.56 0-7.11 MBC 3.56 D -10.67 FEM MBC D FEM A 12.45 MCB 1.78 C
10.67 FEM B 1/31/3C0 3.56 3.56 M AB =1.78 kN-m M BC =-7.11 kN-m FEM D MBD 1/3 M BA = 3.56 kN-m MCB = 12.45 kN-m M BD = 3.56 kN-m DAx=0.3kN-m - Cx=0.3 kN -Ay=13kN Cy=17.3kN MA=1.78kN-m MC =12.45kN-m Dx = 0.6 kN Dy = 16 kN 11-16 Copyright © 2018 McGraw-Hill Education. And CT = 0.016
Reinf. (b) Replace the roller at support D in Figure P8.44 by a pin to prevent horizontal displacement of joint D, and repeat the analysis of the frame. too low. Evaluate the ordinates at 6-ft intervals of the influence line.

(c) Determine the axial forces in all bars. 55 5 5 ki ps ki ps 5 5 ki ps ki ps A 5 5 5 ki ps ki ps 2. If the structure is stable, indicate if determinate or indeterminate. 3 P = 36 kips P9.10.

All truss joints are pinned. The sag at midspan is 12 ft. 12 ft P6.16. Shear at Support (a) absolute Max. Support D Settles 0.25” P-System Q1-System for 6EV Area of Bars AB, BD, CD, 5 in2 Area all other Bars = 3 in2 E = 30,000 ksi Q2-System for 6EH 8-16 Copyright © 2018 McGraw-Hill Education. T=? -wL2 Pab 2 -2(60)2 20(20)(40)2 -2 =12 12 L
(60)2 =-777.78 ft - k FEM AC = wL2 Pba 2 2(60)2 20(40)(20)2 + 2 = + 12 12 L (60)2 = 688.89 ft - Kk FEMCA = + XMC = 0; RA 60 - 20(40) -120(30) + 538.89 RA = 64.35k M B = 64.35(20 ¢) - 40(10) M B = 887 ft - k Maximum Moment @ B due to Wheel Loads. 4-60 Copyright © 2018 McGraw-Hill Education. 1 P2.5. Refer to Figure P2.4 for the floor
plan. The baseplates at the bottoms of the columns are connected to the foundations at points A and D by bolts and may be assumed to act as pin supports.

Joint B and C are rigid. ® -125" 74.33" 167.38" 0.954P 0.025P -0.03P 0.043P | -150"87.5" 175" 1P 0 0 0 O Influence Lines: If A point load of 3 kips is applied @ B, Then the forces @ D and RXNS @ C are: Cx = 0.292 (3k) = 0.876 k = Cy = 0.5(3k ) = 1.5k N D =-0.579(3k ) = -1.74 k Compr. If a point load P = 3 kips is applied at B, compute shear,
axial load and moment at D. Analyze the frame in Figure P11.11 by moment distribution. The hollow structural section beam ABCD in Figure P5.50 is supported by a roller at point D and two links BE and CE. “A”: 35 (2 m) = 14 kN C 5 FG = (35)2 + (14)2 = 37.7 kN FGY = JT. Draw the shear and moment curves and sketch the 2 deflected shape.

2Fy =12.5-10-10 + Dy = 0 Ax Ay Dy = 7.5 kips ZM A = -7.5(40) + 10(20) + 10(40) + Dx (30) = 0 Dx = -10 kips = Ax = 7.5 kips 6-29 Copyright © 2018 McGraw-Hill Education. Comparison of pinned base frames for problems P13.20 and P13.21 generate the same moment at joints B of 75 ft-k in both approximate and exact methods. Case 1: The
columns and girders of the rigid building frame in Figure P5.58 have been designed initially for vertical load as specified by the building code.

Continued Columns “ABC” & “KJI” Exact Analysis-Risa Softwear, (C.) Reactions & Deflected Shape Member Mumber & Joint Leters 13-43 Copyright © 2018 McGraw-Hill Education. B 10" 1 kip « ft A12'P3.5 + SMA=0; 2XFy=0; + + XFx=0; 1ft - k-Cy (12¢)=0Cy=Cy-Ay =01 =0.083k 12 Ay = 0.083k Ax = 0 3-6 Copyright © 2018

46.A3mI3mHG3mLK]JF3mBCDE 60 kN P4.16 Establish Zero Bars (shown on sketch) IJ, HG, GF, KD, & LB + Compute Reactions: ZM A=060 "9-60 '6-Bx6 =0Bx=30kN + XFy=0; Ay-60 =0+ XFx=0; 30 + 60 - Ax = 0 Ay = 60 KN Ax = 90 kN — Freebody below Section (1) + SM L =0;-30 “3-60 '3+ 60 "9 - FEF 3 = 0 FEF =
30 kN Complete by Method of Joints Check Joint K XFx = 0\ Joint in Equil. Determine (a) the absolute maximum values of shear and moment in the beam produced by the wheel loads and (b) the maximum value of moment when the middle wheel is positioned at the center of the beam in Figure P12.43. occurs w/hoist @ C = -11.5(60k ) = 6901-k 12-30
Copyright © 2018 McGraw-Hill Education. Next compute the shear, axial load, and moment at points B and D, located at the quarter points. w = 4 kips/ft P5.44.

30 kips P8.19. FI = VCOLUMN MP 12.86 = = 2.14 k (Exact 2.2) & COL 6+ ¢ 6 ¢ L +~ ¢cé 2 ++g FBeam = 15k - 2.14 k = 12.86 M EXT = 15k (18¢) + 25k (6 ¢) = 420 k-ft M INT = 157.5V2 A = 420 V A = 2.67k Second Floor Column Forces 2 F1 = F4 = 3(2.67) = 8k (Exact 9.8k ) F2 = F3 = 1.5(2.67) = 4 k (Exact 0.96 k) M EXT = 15k (32 ¢) + 25k (20 ¢)
+ 25k (8¢) = 1180 ft - Kk M INT = 157.5 V3 A = 1180 First Floor Column Forces V3 A = 7.5k F1 = F4 = 3(7.5) = 22.5k (Exact 24.9k ) F2 = F3 = 1.5(7.5) = 11.25k (Exact 0) Remaining member forces found by static w FBDs 13-29 Copyright © 2018 McGraw-Hill Education. 6 @ 10' = 60' hl = 5' 27k H = cos 6 0.964 T = 28.02 kips 6-8 Copyright © 2018
McGraw-Hill Education. P4.34.

2 EI #¢165.75 +0 M AB = + = 55.25 kN - m ¢ 6 ¢e EI +g M BD (2) 10-24 Copyright © 2018 McGraw-Hill Education.

The estimated uniform dead load for structural steel framing, fireproofing, architectural features, floor finish, and ceiling tiles equals 24 psf, and for mechanical ducting, piping, and electrical systems equals 6 psf. If IBC = 8IAB, how would you adjust your assumptions of member end moments.

P6.28. Determine the reactions for the structure. E is constant and equals 30,000 kips/in. , IAC = 160 in. 15 kips 8 kips w = 0.5 kip/ft 25 kip « ft AB 10'C 10°' D 10' P5.1 M A = -10(8) - 25(0.5 -10) -25 + 20Cy =0 Cy = 34 kips XFy = Ay-8-0.5-10-15 + 34 = 0 Ay = -6 kips a) Cut beam with origin at AXFy =-6-8-V=0V =-14 kips SM A = -M +
(10) - 8 + x (-14) = 0 M = 80 -14 x kip - ft b) Cut beam with origin at D XFy = -0.5(10) -15+V + 34 =0V =-14 kips XM D =M + (x2 ) - (-14) + 10(34) - 0.5(10)(5) + 25 =0 M = 14 x - 340 kip - ft 5-2 Copyright © 2018 McGraw-Hill Education. ACO + 6CC RC = 0 0.00849 + .0000824 RC = 0 RC = 103.03 kN A*AY = FL 103.03 kN(4) = = 0.00412 m or
4.12 mm 500 “ 200 AE *Since bar AC is vertical and the force is known, there is no need to consider other bars. 4 P9.8. Determine the reactions for the beam in Figure P9.8. When the uniform load is applied, the fixed support rotates clockwise 0.003 rad and support B settles 0.3 in. 40 kN P3.8. Determine the reactions at all supports and the force
transmitted through the hinge at B. Knee brace force is in tension on column “ABC” compression on column “KJI” 13-48 Copyright © 2018 McGraw-Hill Education. P13.11. P5.51. Continued B 2.4 kips/ft 10 kips 10 kips E 2EI -50 D C B -480 D C 2EI -120 6 kips E 2EI 2EI 6 kips -430 -58 EI EI MP -466 AB 1 kip E C D B C FP (kip-ft) 1 kip E (kips) A1 DB
ECDC1kip-10EBD 1kip-1 A-106EV= MQ =M Pdx EI MQ,EV FQ,EV MQ,EH (kip-ft) (kips) (kip-ft) + AAFL1CM1M3L + FQPEIAE (kips)A-12 111158(12)210 430 +466 6 + (-10 +x)(-1.2x + 48 x-480)dx + 10(430) 6 + 2 EIEIEI 2 AE 10 0 = FQ,EH 17,000 25,800 26,880 696 61,180 696 (1728) + (12) = 6EV = 20.30 in.
Reaction Magnitude (kips) Ay = Cy = 9.1 kips 14 13.2 12 By 11.8 10.4108.49.19.28 Ay =Cy 64 01 2 3 Settlement of Support B (in.) 9-8 Copyright © 2018 McGraw-Hill Education. 0.4 kip/ft P3.9. Determine the reactions for the structure.

AAO=3FQALP=2A4/3(T)1in2AE5=23DB3in.2()4/3(T)21AAO0=2578in. EQMAB=2K(0B-3V¥)-2K6B-6KVMBA=2K(26B-3¥)-4K6B-6KW¥ M BC =2(.6)K(20B+6C)-76.8=24K6B+ 1.2K6C-76.8 MCB =2(.6)K(26C +6B)+ 19.2=24K06C + 1.2K6B + 19.2 MCD =2 K (26C-3W) =4 K6C -6 K¥ M DC =2 K (6C -
3W)=2KOC-6KWU & 3.1306+ 2K (15.49)-6K¢c +~KecK+g=12.2kip-ftae 3.13 +6(15.49) =4K-6K¢g + ce K+ KM AB = M BA = 43.18 kip - ft (2) Equilibrium Equations Joint B: M BA + M BC = 0 (a) Joint C: MCB + MCD = 0 (b) Shear EQ: M BA+ MABMCD + M DC + =012 12 & 3.13 6+ (-2.97) -6 K¢¢ + ¢& K +g K = -30.66 kip - ft e
3.1306+ (-2.97) =2K-6K¢g + ce K+g KMCD =4 KM DC = -24.72 kip - ft 10-32 Copyright © 2018 McGraw-Hill Education. 3' w P6.10. Use E = 200 GPa for all members; for beams and interior columns use 2 4 A = 10,000 mm and I = 50 x 106 mm ; for 2 exterior columns use A = 5000 mm and 4 I = 25 x 106 mm . W w = 3 kips/ft ACB4'8'4'
P10.8 Unknown: 6C 6 A = 6B Unloaded cantilever Thus M AB = M BA = 0 6D = 0 No vertical displacement @ A thus 6B =02 WL2 (3 k ft)(8¢) ==16ft- k12 12 WLW (8¢) === W 8 8 FEM BC/CB = FEMCD /DC 2 EI (6C ) -16 ft-k = 0.256C EI1 -16 8 2 EI MCB = (26C ) + 16ft-k = 0.56C EI + 16 8 2 EI MCD = (26C )-W = 0.56C EI-W 8 2 El =
0.256CEI+ WMDC=(0BC)+W8MBC= +3XMB=0; MBC=00.256CEI-16 =06C =64 EI + XMC =0 MCB + MCD =0 (0.56C EI + 16) + (0.56CEI-W) =064 + 16 -W = 0 W = 80 k 10-9 Copyright © 2018 McGraw-Hill Education. D 20 kips C 20 kips 15" A B 20’ P13.13 Assuming the 40 kips of shear is equally distributed to the diagonal
truss members via axial force: 20 ft 20 kips D C 25 15 25 20 20 kips D 15 (T) Ax = 40 kips Ay = 30 kips 20 kips 1520 C 0 15 15 20 20 20 kips -15 (C) 15 ft 30 (T) By = 30 kips 13-19 Copyright © 2018 McGraw-Hill Education. , I = 7800 in. The area of all 2 bars = 2500 mm , and E = 200 GPa. C 240 kN B 8m A D 6m P8.3 A = 2500 mm?2, E = 200 GPa Q-
System for 6CH P-System 6CH 6CV Q-System for 6CV 6CH 6CV BAR Fp FQ1 FQ 2 L FpFQL FpFQL AB 2004 30864003 0BC24010614400CD00-1800AD000600BD-4000102000030X =10,240X=0-538CH ZQ16CH = 10,240 "103 AE 2500 "10-6 (200 104 ) 6CH = 0.02 m XFQ1 FP L = 6CV ZQ2 6CV = ZFQ2 FP L AE =0 84
Copyright © 2018 McGraw-Hill Education. Given: EI is constant, 2 4 E = 30,000 kips/in.

54656177483831120°'9115.2'21115.2'100.8'76.8'43.2'43.2'20191817 1615141312 20" 120'10100.8"' 76.8' 1 12" 9 2 10 Section 1-1 11 36 kips 36 kips 36 kips 36 kips 36 kips 36 kips 36 kips 36 kips 36 kips 10 @ 36' = 360’ P6.32 (a) Uniformly distributed dead load only Reactions (kips), Deflections (in), and Deflected Shape 6-35
Copyright © 2018 McGraw-Hill Education. FQ2 FP P8.16. Compute the reactions at points A and D. L.L. Tension Bar KJ (2 Trusses) 2 = 41.01 kips 2 41.01 = 20.51 kips Each Truss = 2 FAL =24 k-2 + 10 k - G 20" Influence Lines Max. 1 36 kips P15.3. Continued Member 3 0-0 15 =0 cosf=sinf==1 15 15 AE 2(30,000) = = 333.3 L. 15(12) 34 é00

y1 k Solve for Support Reactions Using Equation 15.34 Q3 = K21DF Q3 = 200[0.24] = 48k Q5 = 200[-0.24] = -48k — Q6 = 200[0.18] = 36 k 15-7 Copyright © 2018 McGraw-Hill Education. 30 kips P10.11. Gilbert SOLUTIONS MANUAL CHAPTER 9: ANALYSIS OF INDETERMINATE STRUCTURES BY THE FLEXIBILITY METHOD 9-1 Copyright ©
2018 McGraw-Hill Education.

Draw the shear and moment curves for each member of the frame in Figure P5.44. B 40 kips 20' C 20' D E 15' P4.30 Entire Truss + XFx =0; + SME=0; + XFy=0; Ex-30=0Ex =30k 30(40) + Dy (15) = 0Dy =80k 80-40-Ey =0 E y = 40 k Isolate Top Truss + XMC = 0; 40 (15) - Ax (20) = 0 Ax = 30 k 4-31 Copyright © 2018 McGraw-Hill
Education. Continued 30 kips C 30 kips D (b) Cantilever Method FBD at Section 1 M1 6 ft XM Z = 0 1 POI POI Z V1 D F1 A1l Column Areas B E Axial Stresses Through Section 1 F2 A1 Z A 2 F V2 Centroidal Axis of Columns ol 1 V1 Centroidal Axis of Columns 0 = 30(6) - F1 (12.5) - F2 (12.5) F1 = Alol = F2 180 F1 = F2 = 2(12.5) F1 = FCB = 7.2 kips
F2 = FDE = 7.2 kips C M1 F1 ¢2 12.5 ft Column Areas FBD at Section 2 Axial Stresses Through Section 2 XM Z = 0 = 30(28) - F1 (12.5) - F2 (12.5) 840 F1 = Alol = F2 = 2(12.5) F1 = FAB = 33.6 kips F2 = FEF = 33.6 kips 30 kips VCD V1 = 15 kips FCB XM POl = 0 = MCD - VCD (12.5) ZM D VDC = 7.2 kip = 0 = 90 - 7.2(25) + M DC (top half) ZFx
=0=30-FCD-15FCD = 15 kips ZM B = 0 = -90 + 15(12) - M BC (whole col.) 2Fy = 0 = FBC - FBC + VBE M BC = 90 kip-ft B M DC = 90 kip-ft From Joint C: VCB = 15 kip POI 6 ft VDC = -7.2 VCD =-7.2 3Fy =0 = 7.2 + VDC XM POI = 0 = -90 + VCB (6) 6 ft FDC = 15 kips 12.5 ft Equilibrium of Column BC: VCB = 15 kips MDC = 90 kip-ft D
Equilibrium of CD (whole beam) MCD = 90 kip-ft MCB = 90 kip-ft VBE = 26.4 kips VBC = 15 kips MCB = 90 kip-ft Equilibrium of BE: FBC = 7.2 kips M POI = 0 = M BE - 26.4(12.5) FBC = 7.2 kips MBC = 90 kip-ft V1 = 15 kips MBE = 330 kip-ft B MEB = 330 kip-ft EXM E = 0 = 330 - M EB - 26.4(25) (whole beam) M EB = 330 kip-ft B 12.5 ft MBA
= 240 VBE = 26.4 kips (left half) M BE = 330 kip-ft POI A1 02 POI 12.5 ft M1 XFy = 0 = VCD - FCD C MCD = M1 = 90 kip-ft C FCD C Equilibrium of CD (left half): FCB = 7.2 kips F2 12.5 ft Equilibrium of Joint C: VCD = 7.5 kips A1 01 V2 2 12.5 ft XFy = 0 = -26.4 + VEB VEB = 26.4 V2 = 15 kips VEB = 26.4 kip FBA = 33.6 kips 13-26 Copyright ©
2018 McGraw-Hill Education. P6.26. What is the percent increase in total volume of material used? (b) Assuming that the dead load of the arch and floor system can be represented by a uniform load of 4.8 kip/ft, determine the forces in bars CM and ML produced by the dead load. 20 kN 20 kN B5m D 5m G HA 24 kN F E 4@5m P4.32 Freebody Left
of Section (2) + Freebody Left of Section (1) Compute FAB + XM“ 0 ” = 0; 32 kKN(3m) - FABX (2m) = 0 & 20 6 XMG = 0; 32 kKN (10 m) - 20(5 m) - FBCX ¢¢ ++ = 0 ¢e 3 +g FBCX = 33 kN compression & \ FBCY = 33 kN Final Results, Symmetrical about Centerline : FABX = 48 kN compress. Between B and D Evaluate Moments at 4 m Intervals 12-49
Copyright © 2018 McGraw-Hill Education. Slab + Stringers @156 R = (3k/ft )¢ +++ + 1.5 =24k é¢ 2 g VCD = 0 12-19 Copyright © 2018 McGraw-Hill Education. tubes with 2 4 A = 2.59 in.

Case B: Both the 90-kN and 60-kN forces at joints D and M act. (a) Use approximate analysis to compute the reactions and draw moment diagram for the column AB and draw the approximate deflected shape of the frame. (Each cable transmits a dead load from the beams of 36 kips to the arch.) Determine the reactions, the axial force, shear, and
moment at each joint of the arch, and the joint displacements. 8-45 Copyright © 2018 McGraw-Hill Education. 50 kN P11.21.

B CRAD RC 8m 6m P12.3 12-4 Copyright © 2018 McGraw-Hill Education. (c) Compute the maximum moment at point D. Compression in FFE Max. 3 kips/ft 1.6 kips/ft CAB34D 8 4'P3.241R1 =12 '14=8.4k2R2=1.6 12 = 19.2 kips Consider Beam ABC: + XM A =0; 19.2 ‘6 ¢ + 8.4 "8 - 8Fby = 0 Fby = 22.8 kips Fbx (Fby = 22.8) =434
Fbx = (22.8) = 30.4 kips 3 + XZFx =0 = 30.4 - Ax\ Ax = 30.4 kips + XFy = 0; Ay + 22.8 -19.2 - 8.4 = 0 Ay = 4.8 kips 3-25 Copyright © 2018 McGraw-Hill Education. 60 kN P10.30. FE 12 kips 9' 30 kips HID 9" 18 kips JC 16' AB 3 @ 12’ = 36" EF, EI, ED, FH, and IJ P4.37 Freebody Joint “F ” : XFy = 0; FFH = 0 + Freebody Left of Section (2) to
Compute Bar Forces in Bars EI&ED: + Freebody Left of Section (1) to Compute Force in XM D = 0; - 30 k (36 ¢) -18k (24 ¢) -12 k (9 ¢) + FEI (12 ¢) = 0 FEI = 135k compression Bar “EF”: + M1 =0; -30 k (24 ¢) -18k (12 ¢) -12 k (9 ¢) + FEDY (12 ¢) = 0 FEDY = 87k FEDX 87k = 4¢ 3¢ + XM H = 0; FED = 145k tension Thus FEF (9¢) - 30 k (12 ¢)
= 0 FEF = 40 k tension FEDX = 116 k Freebody Joint I: XFy = 0; + - FEI + FIJ = 0 FIJ = 135k compression 4-38 Copyright © 2018 McGraw-Hill Education. C 0 -0.25 in. Using the Miiller-Breslau principle, draw the influence lines for the reactions and internal forces noted. P6.32. The tension ring lies 12 ft below the compression ring.

30 kips -73.3 kip-ft 20.5 kips B 15 kips 15 kips 24 ft C 15 kips 73.3 kip-ft 20.5 kips 2.4 kips/ft 73.3 kip-ft B 20.5 kips 12 ft A 8.3 kips = Ax 15 kips = Ay 11-47 Copyright © 2018 McGraw-Hill Education.

FCD = 18 kN comp. Reactions are given. 1 P12.57. w = 3 kips/ft P9.23.

But support E settles by 4 1 in. P9.27. Discuss the results of your study of P6.32 and P6.33 with particular emphasis on the magnitude of the forces and displacements produced by the 48-kip load. 1 2 EIUMBC =(26B+606C)1U4G2EIGMCB=(2606C+6B)a4u(3)(4)EI(-2 0.011767 + 0.005884) 2 200 " 25 (-019456) = -44.125 kN - m = 2 M BA
=44.125kN - m M BC = M AB = M AB = -77.94 kN.m Analysis of members + SM B=0=Cy4-44.125Cy = 11.031 kN VBE = 11.031 kN + XM A =044.125 + 100 '3-77.94 - VBA 6 = 0 VBA = 44.364 kN - Joint Equilibrium, EQs. Joint C2 EI (206C +6B)406C=-B2MCB =0 =+ (2) XFx =0-VBA + 100 - VAB = 0 VAB = 100 - 44.364 55.636
kN — Reactions and Member end Moments 10-19 Copyright © 2018 McGraw-Hill Education. (f) hinge P3.33. P5.56. 6Dx = 0.172 in. 5-18 Copyright © 2018 McGraw-Hill Education. For the steel rigid frame in Figure P8.31, compute the rotation of joint B and the horizontal displacement of support C. Take the origin at joint B. Cx = 100 E P9.35.
Express your answer in terms of E, I, L, and M. 4 ft 1 P2.6. The uniformly distributed live load on the 2 floor plan in Figure P2.4 is 60 lb/ft . P14.8. The structure in Figure P14.8 is composed of a beam supported by two struts at the cantilever end.

G 5' P12.55 (a) Draw a qualitative influence line for the moment at the top of column AB in Figure P12.55. Analyze the frame in Figure P11.19 by moment distribution. 15 kN 30 KN L K30 kN 30 kN30 kN 15kNJCID H E B 3@8m 2@6m P6.31 Reactions: SM A =0 =308 + 16 + 24 + 30) + 15'36 -Fy 36 -4 Fx (1) + SMD=0=30 ‘6 + 15712 + Fx
8-Fy 12 =0 Solving Eg ¢s 1& 28m F A + G (2) Fx = 64.3 kN, Fy = 72.86 kN XZFx = 0; Ax = Fx = 64.3 kN XFy = 0; Ay = 77.14 kN At Joint E: + M E = 0; -( 72.86 -15)6 + 64.3 yE = 0 yE = 5.4m Joint B: + M B = 0; 77.14(8) - 64.3(yB ) -15(8) = 0 yB = 7.73m Joint C: + ZMC = 0; (77.14 -15)16 - (64.3) yC - 30(8) = 0 yC = 11.7m 6-34 Copyright ©
2018 McGraw-Hill Education. For all bars the 2 2 area = 2 in. Using an approximate analysis of the Vierendeel truss in Figure P13.16, determine the moments and axial forces acting on free bodies of members AB, BC, IB, and HC. Determine all reactions for the frame in 4 4 Figure P9.40 given IAB = 600 in. For the arch rib to be funicular for the dead
loads shown, establish the elevation of the lower chord joints B, C, and E. Determine the reactions at supports A and 2 E in Figure P9.48. P16.1. Continued é 0.33 0.067u ¢ 61 1 é 83.33uu été u é éé 0.067 0.133ut éé 62t =é-150a et ét éétuuK-D=F ¢ 0.133-0.067ué 0.133-0.067ué G =25 é 1 €6-0.067 €é-0.067 0.33uu 0.33uu et é 0 é 527.8 u
€ué01u2560.133-0.0670¢é¢83.33ué6 EI1é€UéUEUnThuséu==¢€0.3300é&-1500u € -1388.9 U1 éé 02 1l EI ééé-0.067 té Gt é 1 ééé E1tuu K-1 =1 0.33()0.133 - (0.067)2 Span “BC” end Moments: ¢ + M BC ¢¢ =-150-22.2 M BC = M BC =-172 ft - k Where ¢ =-150 ft - k M BC and ¢¢ = 61 (0.133EI ) + 62 (0.067 EI ) =-22.2ft -k M BC ¢ +
MCB ¢¢ = +150 + (61 (0.067 EI) + 62 (0.133EI )) = 0 MCB = MCB Span “AB” end Moments: ¢ + M AB ¢¢ = -(-66.67) + (61 (0.1EI) + 62 (0)) MAB=MAB =-13.9ft-k ¢ + M BA ¢¢ = (66.67) + (61 (0.2 EI ) + 62 (0)) M BA = M BA = 172.2 ft - k FBD: Span “BC” FBD: Span “AB” + XM A =0; -13.9 + 172.2 - VBA (20) + 2 (20)(10) = 0 VBA = 27.92 K
& VAB =12.08K + XM B =0;-172.2 + 2 (30)(15) - VCB (30) = 0 VCB = 24.26 K & VBC = 35.74 K Joint B: By = 27.92 + 35.74 = 63.66 K 16-3 Copyright © 2018 McGraw-Hill Education. The midspan girder CD is simply supported on the cantilevered ends of the left and right girders. unloaded frame (b) P5.57 X (x) 26.395 -31.395 -5 Y (k) 77.75
82.25 160 MZ (k-ft) 0 0 0 Deflected Shape (vertical deflection at grider midspan = 1.179 in): Shear Diagram (kips): Moment Diagram (kip-ft): (b) Vertical deflection at midspan of girder = 1.179 in. w = 1.5 kips/ft P6.23. For the arch and loading in Figure P6.18, compute the reactions and determine the height of each point. 0.003 rad w = 4 kips/ft A
0.3" 8' C B 2' P9.8 Using Moment-Area determine ABORA + RB-4 '10=0RA=40-21.15=1885MA =4 "10 "5-21.158 MA=30.8kip-ft 10200 " (7.2-2)3 EI 1806 2-¢¢2 " ++ ¢ 3 e EI +5 4 3664 3664 (1728) = = "= 0.879 ¢¢ 30,000 240 EIABO =tBA =1=240in4, E = 30,000 kips / in 2 Select RB as the Redundant PL3 1k (83)
512(1728) = = 3EI 3EI 3"39000 " 240 = 0.041k 6BB = 6BB 6ROT = 0.003(8°12) = 0.288¢¢ Gap: Opens = .879 + 0.288 = 1.167k Support Move = -.3 Gap = 0.867k RB = 0.867 = 21.15 kips 6BB = .041 9-9 Copyright © 2018 McGraw-Hill Education. Given: 4 E = 29,000 ksi and I = 100 in. 40 kips P6.30. “E”: + ZXFx = 0;-35kN + 55-FCX = 0 FCX =
20 kN C FCY = FCX (2) = 8 kN 5 JT. 2.4 kips P4.46. Gilbert SOLUTIONS MANUAL CHAPTER 15: MATRIX ANALYSIS OF TRUSSES BY THE DIRECT STIFFNESS METHOD 15-1 Copyright © 2018 McGraw-Hill Education. Compare your results with those in part (a), and briefly discuss differences in behavior with respect to the magnitude of deflections
and moments. 5-40 Copyright © 2018 McGraw-Hill Education. 4 Use E = 29,000 ksi and I = 180 in. For all bars, E = 29,000 2 2 —6 kips/in. M A = 0.272(210.9) = M A = 57.4 kip-ft 14-3 Copyright © 2018 McGraw-Hill Education. E = 200 GPa, I = 40 x 10 mm . E P4.42. Use moment at support A as the 2 redundant. 10' A 10°'CB 8 D E 6' 6' P8.39 P-
and Q-System Ldx + X0 MQ M PAE EI 102 é (-20)2 (10 "12) u é (12)2 (12 “‘12)ut+éu+2(32x)dx =26 0ElIéuUeu1E1E€0 et 0 Q - 6BV = XFP FQ 64 6BV 96000 20736 2048 éé x 3 uu (1728) + + EEEI éé 31Ut 0 10 = 6BV = 0.59 in.

Compute the reactions at supports A and C produced by the wind load. 18 kips P5.6. Write the equations required to express the moment along the entire length of beam in Figure P5.6. Use an origin at point A, and then repeat computations using an origin at point D. A P12.56. + XZFx = 0; Ax - 6.25 = 0 Ax = 6.25 kips + XFy = 0; Ay - 40 + 20 = 0 Ay
= 20 kips + ZMA = 0; 40 10 - 20 “ 20 - MA = 0 MA = 0 kip - ft 3-26 Copyright © 2018 McGraw-Hill Education. 5-15 Copyright © 2018 McGraw-Hill Education. 2 36 @ 6.67' =40'C4 AB2G1B4B32 @ 10'=20"C2BG4 G3G2B1 C5 @ 8 =40"C340'C120'P2.45ft (a) Method 1: AT 10 20 AT 200 ft B3 Method 2: AT 200 4 252 B3 6.67 ft
6.66 ft 6.67 ft 2 B4 (b ) Method 1: AT 6.67 20 AT 133.4 ft Method 2: AT 5ft2 1 AT 150ft10ftB436ft236ft4ft1 133.4 4 3.33 2 4ft2 AT 111.2 ft G3 G3 2 33.33 ft (c ) Method 1: AT 36 20 AT 720 ft 14 2 Method 2: AT 720 2 2 AT 736 ft Left Side4ft G4 14 2 13.33 2 2 2AT 600ft2 (f)AT 1010 ; AT 100 ft 2 36 ft G4 2
AT,C4 B4 2 (e) AT 30 20 ; 3.33ft 2 2 Method 2: AT 493.4 2 AT 488.5 ft 3.33 ft Right Side 2 (d ) Method 1: AT 4 40 33.33(10) AT 493.4 ft 33.33 ft AT,C3 2-6 Copyright © 2018 McGraw-Hill Education. A B L. P9.19 Compute reactions using MB and RO as redundants. Draw the shear and moment curves for each member of the frame in Figure
P5.29. For each beam, with given moment diagram: (a) sketch the deflected shape; and (b) determine, qualitatively, the applied loading. 4 -150 P14.11. 20 kips A6’ 10 kips BC 8 D 6’ 6' P16.4 -PL -20(12) = =-30 kip-ft 88¢éAué 10uéluétéu A =¢eé0l uaF=ée30uébueée-30ueé2utéeeut 12EI 12 EI6 EIKI1 =3+ 3 =0.07899EIK21 =2 =
0.16667E16 6 8 6 EI4 EI4 EI K12 =2 =0.16667 EIK22 =+ =FI6 126 2 EI-6 EIK23 =2 = 0.16667 EI K13 = 2 = -0.09375EI 12 8 FEM23 = -FEM32 = K11 K13 B C 30 kip-ft 30 kip-ft -6 EI = 0.09375EI1 82 2 EIK 32 = = 0.16667 EI 8 4 E1 4 EI K 33 = + = 0.83333EI 12 8 K31 = K23 K21 K12 20 kips K31 K32 K22 é 30.417 -5.834 ¢é 0.07899

Ui -1 16-7 Copyright © 2018 McGraw-Hill Education.

(a) For the indeterminate beam shown in Figure P12.48, construct the influence lines for MA, RA, and RB by applying a unit load to the beam at 4-fit intervals to compute the corresponding magnitudes of the reactions. BCDEH G5 @ 24' = 120’ P12.16 Moving Load 1 kip B A Ay C 24 ft 24 ft E D Cy By Dy 24 ft 24 ft F Ey Fy 24 ft 0.6 0.4 0.2 VAB
(kips) -0.2 28.8 3 F 19.2 14.4 9.6 MC (kip-ft) 19.2 14.4 9.6 4.8 ME (kip-ft) 12-17 Copyright © 2018 McGraw-Hill Education. A = 2 in 2, E = 30,000 ksi Arrows Directed from near to far ends of Members. A B 6' C 30' D 24' P13.7 V & M at D Since structure indeterminate to 22, We must guess location of two P.I.’s RD = 15k + 11.68 = 26.68 M D =
11.68" 5 + 15” 2.5 = 95.9 kip - ft Comments: 1. 4-28 Copyright © 2018 McGraw-Hill Education. Case 3: Repeat the analysis in Case 1, 2 increasing the area of member 5 to 20 in. The 2 area of all bars is 5 in. 20 kKN 20 kN A C B3m 3m D 3m P9.18 6 = 6E + AOE - D 60 60 (3) (1.5) + EI EI 2 180 6 =EI Use Minus Sign. Ay = 45.15 kips Deflection of B: By
= 10 kips Reactions: Ay = 0.272(45.15) = Ay = 12.3 kips P = AKTOT 15 = A(55.15) By = 0.272(10) = By = 2.7 kips A = 0.272 in.

Investigate Joint I. C B 4m A 3m 4m P8.31 P-System E = 200 GPC I = 80 "106 mm 4 Compute DCx 1kN -DCx =X 0 MQ M P dx EI 4 DCx = 0 (0.5714 x )(25.71x ) 0 dx EI 5 + 0 (0.4571x )(20.571x) 04 dyEI5dxdy + 0 9.404x 2 EIEI 0 0 313.408 391.833 = + EI EI 705.241 kN 2 - m 3 = kN m4 200 "106 2 "80 "106 mm 4 2 m 10 mm 4 DCx = 0.0441
m=44.1 mm = 0 14.691x 2 1kN - m 6B = £ 6 MQ M P Compute 6B dx EI 4 6B = 0 -(0.1429 x )(25.71x ) 0 dx EI 5 + 0 (0.0857 x )(20.574x) 04 dx EI5dx dx + 0 (1.763x 2 ) EI EI1 0 0 -78.379 73.458 = + ETI E1 -4.921- kN 2 m 3 6B = 200 "106 "80 "106 (10 -12) = 0 -3.674 x 2 6B = -0.00031 Radians 8-37 Copyright © 2018 McGraw-Hill Education. wL2
3.6(20)2 = =120ft -k 12 12 wlL2 3.6(24)2 == =172 ft - k 12 12 FEM HG = FEMGF Joint H 1728(1.5) =216 12 1728 KHA = = 115.2 15 12000 KHG = = 600 20 XK1 =931.2 KIH = D.F.IH = 0.232 D.F .HA = 0.124 D.F .HG = 0.644 Joint G 1728 = 144 12 1728 KGB = = 115.2 15 12000 KGH = = 600 20 1 12000 KGF = = 2502 24 K1 =1109.2 K
IG =D.F.IG =0.13D.F.GB =0.10 D.F .GH = 0.54 D.F.GF = 0.23 13-22 Copyright © 2018 McGraw-Hill Education. Analyze the frame in Figure P11.24 by moment distribution. E1 (T) L (ft.)Cy 11000000066 101088 106 8 6P = XFQ XQ6P = XFQ D B FQ (kips) Cx 0.750.75-1.25-1.2511000C 1 (T) 0 D BA C Cy Q-System (kips) 1 (T)C 1
kip Cx Q-System (kips) 0.75 (T) 24 kips 1 kip P-System (kips) 36 (T) 48 kips Q6P = SFQ FPLAE 0 0 AFQ FP L F (in.) AE Cx 0.034 0.034 0.155 0.194 0.099 0.099 0 0 0 Cy 0.045 0.045000000 0 0.615 0.089 FP L AE 1(6Cy ) - (1)(0) - (0)(0.6) = 0.089 6Cy = 0.089 in. B 30' D A E 20' 20' P9.24 Selecting Cx as the redundant, the compatibility equation
is: (ACS + ACO ) + 6CC XC = AC 6CC = X FQ2 L AE Q-System (kips) 25(12) 3 30(12) + 2() (45 ) 5(30,000) 4 5(30,000) 2 2 =2 - B 6CC = 0.0076 in. (a) Draw the influence lines for the bar forces in members HC, HG, and CD of the truss shown in Figure P12.32. P10.7. Analyze the beam in Figure P10.7. Draw the shear and moment curves. 12 kN/m
P13.3. Assume values for member end moments and compute all reactions in Figure P13.3 based on your assumption. C 10 kN D E B 6m A 3m 3m 6m P5.24 Reactions + ZFx =0: RAy=0 + ZMA=0:10 '3 + 24(12)-RD 12 =0RD = 26.5kN + XFy = 0: RAY - 34 4+ 26.5 = 0 RAY = 7.5kN 5-26 Copyright © 2018 McGraw-Hill Education. Classify
the structures in Figure P3.33. The uniform load on all girders extends to the centerlines of the columns. A timber member supported by three steel links to a concrete frame has to carry the loads shown in Figure P3.35. Restraint Remove Support F \ Indet 42 (e) 5 Reactions 3 Eq. of Equil. What moments are created in the frame in Figure P11.26 by a
temperature change of +80°F in girder ABC?

P12.49. 0.002 rad P10.10. 20 kips P5.47.

For all 2 2 bars the area = 2 in. The bent frame BCDE in figure P3.18 is laterally braced by member AC, which acts like a link. Gilbert SOLUTIONS MANUAL CHAPTER 12: INFLUENCE LINES FOR MOVING LOADS 12-1 Copyright © 2018 McGraw-Hill Education. Recompute the reactions for the frame in Figure P9.43 if support C settles 0.36 in.
P8.38. The designer could also investigate the shape of the arched truss. The three bay, one-story frame consists of beams pin connected to columns and column bases pinned to the foundation in Figure P3.36. Evaluate the deflections. Determine all reactions and draw the shear and moment curves. F w = 10 kN/m P12.22. The diagonal cables have
two effects.

As part of the design, the building frame must be checked for lateral deflection under the 0.8 kip/ft wind load to ensure that lateral displacement will not damage the exterior walls attached to the structural frame. + XM D = 0; - 20 k (15¢) + FABY (30 ¢) = 0 FABY = 10 compression &15 6 FABX = ¢¢ ++ FABY = 15k ¢e10 +g k Freebody Left of
Section (2): XFy = 0; + FDJY - 20 k tension & 15 6 FDJX = ¢¢ +++ FDJY = 15k &é¢ 20 ¢ FAB = (10)2 + (15)2 = 18k compr. P6.31.

E P4.15.

4m 3m B C 3m F 4m 60 kN E 3m A D P4.19 Joint C Reactions: + SM A =0; 60'3-Dy 10 =0 FBC C Dy = 18 kN FFC + 18 XFy =0; Ay- 60 + 18 = 0 FCD 42 Ay = 42 kN + XFx = 0; FBC = 42 kN comp. B P6.7. The cables in Figure P6.7 have been dimensioned so that a 3-kip tension force develops in each vertical strand when the main cables are
tensioned. to the left of column BD. 5in.2 5in.2 20'4in.2 D2 in.2 2in.2 AC P = 40 kips 15" 15’ P8.14 Q-System P-System L A & 0 ¢¢XF F L ++12 in /pt. 80 kKN P15.1. Using the stiffness method, write and solve the equations of equilibrium required to determine the horizontal and vertical components of deflection at joint 1 in Figure P15.1. For all
bars E = 200 GPa and 2 A = 800 mm .

Inversely Proportional to L FL. AE AE (AL ) F= L FAB 12 = FBC 18 12\ FAB = FBC 18 AL = Girder ABC FAB + FBC = 1.71 2 F + FBC = 1.71 3 BC FBC = 1.02 kips FAB = .69 Column BD Reactions 11-33 Copyright © 2018 McGraw-Hill Education. 50 kN 70 kN 20 kN 90 kN 30 kNyl1 Ay3y2y4ybShzmaxB6 @ 10 m = 60 m P6.18 XM A = 30(10) +
20(20) + 50(30) + 70(40) + 90(50) - Ey (60) = 0 Ey = 158.33 kips Ay = 101.67 kips 20 kN 50 kN 70 kN 30 kN Assuming Funicular shaped arch supporting a set of point loads, use the General Cable Theorem and maximum height of 20 m: 90 kN y2 y1 Hhmax = M max y3 y4 y5 Ay H (20) = 2266.8 By 30 kN 20 kN 50 kN 70 kN 90 kN H = 113.3 kN
yv4A=20my2=6@ 10m=60m 1733.4113.3y2 =15.30my3 = 2250.1 y5 =1583.5113.3y1 =19.86 m 101.67 71.67 51.67 1.67 Shear (kN) -68.33 -158.33 113.3 y5 = 13.98 m 1733.4 10167 2250.1 2266.8 1583.5 Moment (kN-m) 6-20 Copyright © 2018 McGraw-Hill Education.

P5.58. D 12 kips 12 kips 6' E C 12 kips 12 kips I6' FBJH 6' GA 4 @ 8' = 32' P4.47 All Forces in kips Joint A + ZFx = 0: XA] = 0\YA] =FA]J=030-FAB=0 XFy=0:\FAB =30 (C) Joint B4 XBC=YBC =24k (C)35FBC=YBC=30k(C)3FB]=XBC =24k (T)]JointC+ XFy=0:18 + 18-12-YCD = 0 YCD = 24 k (C) JointJ] 5 FCD = (YCD ) =
40k 35F]I=Y]JI=30k(T)3XCD=4(Y)=32k3CD + XFx =0 = 24 - 32 + FCI FCI = 8k (T) Joint I 4-48 Copyright © 2018 McGraw-Hill Education. D 3m 2m A 2m B 45° C 2 KN/m P F 4m 4m 4m P6.12 Use General Cable Theory: H-h=M =16 kN-mat “C”" H =16 = 8 k. M A = MO = M Redundant. B P4.11. 33.6 kips P13.17. w = 12 kips/ft



P5.17. Clamp Joint 2 wL2 6(12)2 = = -72 kN - m 12 12 FEM23 = 72 kN - m FEM23 = - Joint 2 Moments Produced by A 1 Radian Rotation of Joint 2, Multiplied by 62 M12]JD = 2 ETEI (-1) =4 2 M21]JD = 2 EI (2(-1)) =-E14 M23]D =2 E (2I)2EI (2[-1]) =123 M32]D=2E (21 )(-1) EI=123D2K2 =M21JD + M 23]D =-EI-EI35K 2 =- EI 3 14-9
Copyright © 2018 McGraw-Hill Education. 12" P8.13. 4' P12.6. For the beam in Figure P12.6, draw the influence lines for reactions at B, C, E, and G, and moments at C and E. 10' 10’ 40 kips B C 15’ 20' D A P10.32 Unknowns: 6B, 6C, 6D, A A 20 A WCD = YDC = 15 40(20) PL. == -100 k-ft FEM BC = 8 8 FEMCB = 100 k-ft WAB = WBA = Member end
Moments 2 EI se¢ A6 ¢¢26B -3 +++20e 2008 2 EIM BC = (26B + 6C ) -100 20 2 EI MCB = (26C + 6B ) + 100 20 2 EI a8¢ A6 MCD =¢g26C + 6D -3 +++ 15e€ 1592 Elsee¢ A0 M DC = ¢g20D + 6C -3 +++ 15 € 15 g M BA = Equil. wl = 2 kips/ft A w2 = 5 kips/ft B 13' w3 = 8 kips/ft D C 13" 13’ P5.19 + XM B = 0; -26(6.5¢) + 65(6.5¢) + 104(19.5¢) -
Dy (26 ¢) = 0 Dy = 87.5k XFy =0; + -26 k + By - 65k -104 k - Dy = 0 By = 107.25k 5-21 Copyright © 2018 McGraw-Hill Education. P = 6 kips P8.23. P = 16 kips P11.22.

Draw the shear and moment curves for each member of the rigid frame in Figure P5.41. (NG) (c) Case 2 Unbraced Frame with Shear Joints 7-55 Copyright © 2018 McGraw-Hill Education. E = 3000 kips/in. 4 2 Given: IAC = 340 in. (b) To restore joint B to its initial position in the horizontal direction, how much must bar AB be shortened?

(b) Repeat the analysis of the arch if a single 48-kip vertical load acts downward at joint 18. Also E is constant. Determine all reactions and draw the shear and moment curves for the beam in Figure P9.16. 13-3 Copyright © 2018 McGraw-Hill Education. (a) Analyze the structure for full live and dead loads on both spans, that is, establish the shear,
moment, and axial load diagrams for the girders, the forces in the cables, and the maximum deflection of the girders. See Figure P10.2. MAFEMABL2BL2PI102(AX)MA1L&MO2L1LMe¢L1LO6+=""¢¢g-+++"+ "¢+ +22e¢2032222e;232+gMLLML&¢2L6+="4+¢+838¢e3g+=ML224MIL2B2424=2(AMX)A-
2(AMX)BLL2e&e ML206+4®¢ML20+=2¢c¢ ++-¢++Lce24 +g12¢ce24 +gMM3MM =+ ==126 12 4 ( Similarly AM X FEM AB FEM AB ) =-FEM BA=4(AMX)AFEMBA=MMM+=61242-2(AMX)BLL224 ML 2 & ML2 6+ =2-2¢¢c++ L 24 L cge 24 g+ 10-3 Copyright © 2018 McGraw-Hill Education. Compute the vertical
and horizontal deflection at B and at the midspan of member CD in Figure P8.38. What do you observe? P = 64 kips P8.39. 12-52 Copyright © 2018 McGraw-Hill Education. Given: I = 2000 in. 6 = 15.52 T= 5' T=? Continued Compute Total Wind Force (kips) 50.7 + 48.02 é 35"160 u é 4 = 276.42 kips €é 1000 1t 2 48.03 + 44.69é 35'160u éu =
259.62 k F2 = 66 1000 ti 2 F1 =44.69 + 39.69 ¢ 35°160 1 é G = 236.26 k éé 1000 11 2 39.69 + 34.36 ¢ 35°160 1 é 4 = 207.39 k F4 = éé 1000 GG 2 F3 = F5 = 31.68(140 "160) 1000 = 709.63 k Total Wind Force = X F1 + F2 + F3 + F4 + F5 = 1689.27 kips 2-18 Copyright © 2018 McGraw-Hill Education. 60 kN 6m C A 6m 6m P4.8 B 30 kN Joint “A”
180 kN 180 kN 90 kN 90 kN 60 kN 6m 150 kN A 180 kN 150 kN A Cx = 30 kN 6m Ay = 90 kN Ay = 90 kN 6m Cy = 150 kN Joint “C” 150 kN 150 kN + XMC = 0; 180 kN 60 kN(6 m) + 30 kN(6 m) - Ay (6 m) = 0 Ay = 90 kN Z2Fy=0; + Cx=30kN Cy =150kN -90kN + Cy-60 kN = 0 Cy = 150 kN Check Joint “B” 180 kN B 90 kN 30 kN 60 kN 150
kN 150 kN 4-9 Copyright © 2018 McGraw-Hill Education. Assuming that the 120-kip load is removed from the truss in Figure P9.25, compute the reactions and bar forces if the temperature of bars AB and BC increases 60°F; the coefficient of temperature expansion —6 a = 6 x 10 (in./in.)/°F. P12.59. P6.5. Compute the support reactions and the
maximum tension in the main cable in Figure P6.5. The hangers can be assumed to provide a simple support for the suspended beams. G P4.10. (a) Using the RISA-2D computer program, compute the initial elastic deflection at midspan of the girder in Figure P8.44, given that the support at D is a roller. (b) Evaluate the moment MA and the vertical
reaction RA at end A produced by the loaded ore-carrier when its 30-kip rear wheel is positioned at point 2 B. 2 kips/ft P3.25. Continued 1.3 kN MA =1.78 kN-m 14.7 kN 3.56 KN-m 0.3 KN Ax = 0.3 kN A4m Ay = 1.3 KN B 8 kN/m -7.11 kN-m 0.3 kKN B 1.3 kN 0.6 kN 3.56 kKN-m MC = 12.45 kN-m Cx = 0.3 kN-m B 16 m C 14.7 kN Cy = 17.3 kN 16 kN
3.56kN-m 0.6 kKN B10 m E Dx = 0.6 KN Dy = 16 kN 14.7 -1.3 -17.3 -0.6 Shear (kN) 6.3 1.78 -3.6 -3.6 -7.11 -12.45 Moment (kN-m) 11-17 Copyright © 2018 McGraw-Hill Education. 15 kips AB 6' 12' C 12' P9.6 Using Moment-Area determine ABO 1290062 900 ABO=tAB=12¢¢c +++ (12) + 6 ¢c +++ 4 e Elg2 e El -14,040 A BO = EI PL3 See
Figure 9.3 6BB = 48EI 1k (36)3 972 6BB = = 48EI EI Compatibility Equation AB =0 A BO + 6BBX B = 0 14,040 972 + X =0 EI EI B X B = 14.444 - 9-7 Copyright © 2018 McGraw-Hill Education. We examine this aspect of behavior by varying the properties of certain members of the indeterminate truss shown in Figure P4.54. The importance factor I
is 1.5. (c) Do wind forces or seismic forces govern the strength design of the building? Assume Itsu = 1.0 and Cd = 1.25. Columns Due to AT = 60F Difference in Temp Process ALT = GAP ALT = a L AT = 6.5710-6 (360 "12)60F = 1.68 in GAP Determine the amount the gap is closed by a unit load applied to fit columns. For the trusses in Figure P9.29,
compute the reactions and bar forces produced by the applied loads. The framing consists of steel floor grating over steel beams and entirely supported by four tension hangers that are connected to floor framing above it. too short. For all bars, L. = 20 ft, 2 2 E = 30,000 kips/in. Assumptions include: POI occur at mid-height of continuous columns and
mid-span of beams. Determine the reactions and all bar forces for the truss if supports A and C settle by 0.25 in. P8.43. (a) Compute all reactions for the beam in Figure P9.15 assuming that the supports do not move; EI is constant.

Continued Segment “CD”: + XMC = 0; 3(30)2 - VDC (30) = 0 2 = 45k -236.8 + 236.8 + VDC + XFy = 0; VCD + 45 - 3k/ft (30 ¢) = 0 VCD = 45k Segment “CH”: + M H = 0; - 23.7-11.8 + VCH (20 ¢) = 0 VCH = 1.775k VHC = 1.775 = Hx Joint “B”: + XFy = 0; FBA = 40.26 Ay = 40.26 Joint “C”: + XFy = 0; FCH = 94.7k Hy = 94.7k 11-27
Copyright © 2018 McGraw-Hill Education. P = 38 kN P13.9. The cross sections of the columns and girder of the frame in Figure P13.9 are identical. A P12.50.

C3 40' 20" Building Section C1 P2.8 2402006+ 2¢e 2 + 2 +g+ 20 =600 ft , KLL =4, AT KLL = 2400 > 400 & 15 6+ 60, ok L. = 60 ¢¢0.25 + = 33.4 psf = + + ¢e 2 2400 @ ( a) AT = ¢¢ P3rd = 600(33.4) = 20040 lbs = 20.0 kips P1st = (3)600(33.4) = 60120 lbs = 60.1 kips AT,C4 B4 AT,C3 PLAN P3rd P1st C3 ELEVATION 2-10 Copyright © 2018
McGraw-Hill Education. The truss, bolted to the left abutment at point A, may be treated as pin supported. Case 3 Braced Frame with Shear Joints (a) Moment Diagram (k-ft) Shear Diagram (kips) 7-57 Copyright © 2018 McGraw-Hill Education. Consider columns 2 4 2 A = 13.1 in. 4-45 Copyright © 2018 McGraw-Hill Education. of Girder FEM AB
FEM AB Case B: Sidesuiay 2 EI 1¢¢ (-3%) where W = =LL2E120a&¢ 106+ =FEMBA =+ ¢¢-3"12 "12e 12 12 +@ = -1041.67ft-k = -86.80 kip.ft 2 E150 &&¢ 1 60+ + ¢¢-3" 1812 & 18712 +g = -578.70 kip - in FEMCD = FEM DC = = -48.22 kip - ft 11-39 Copyright © 2018 McGraw-Hill Education. BC D M I 6m E hinge AJF G L 6@6m P12.34 Influence

Lines 12-37 Copyright © 2018 McGraw-Hill Education. 1 A 45° A B B1 1 45° 10" slab A B2 14' B2 45° C B1 18' 10" block 14’ 10" slab Section 1-1 P5.55 BEAM 1 BEAM 2 5-59 Copyright © 2018 McGraw-Hill Education. C P10.26. BC A 30' D E 20' 20’ P8.7 Compute ACY FP L AE 5 (-7.5)(25) =X 3 AE 312.5 ACY = AE 2Q - 6P = XFQ = XFQ 1k - ACY
Compute 6CC 2Q - 6P = 1- 6CC 6CC P-System XFQ2 L AE (-4/3)2 20(2) (5/3)2 25(2) = + AE AE 71.11 138.89 210 = + = AE AE AE 312.5 210 P + AE AE P = 1.488 kips ACV = 0 = - Q-System 8-8 Copyright © 2018 McGraw-Hill Education. Using moment distribution, construct the influence lines for the reaction at A and the shear and moment at
section B (Figure P12.52). C 60 kips 15" A B 20’ P9.38 Released structure loaded by applied load 60k & redundants X1 = FAC & X 2 = BX Released structure w/unit value for redundant X2 = BX = 1k Q-system for A20, 621 , 622 P-system for 622 Released structure w/applied load P-system for A10 , A20 Final bar forces & reactions. All joints are
pinned. Computer analysis. 2 Top Figure: + SMA=0;E4 "4+ 4 '8 + 8’3 -DyL 12 = 0 DyL = 6 kN Support at D: 6-13 Copyright © 2018 McGraw-Hill Education. End Moments (ft-kip) Mid-Span Moments (ft-kip) Dead Load 180 90 150 Live Load Earthquake 80 150 0 Load Combinations-Factored Strength End Moments (1.4 DL = 1.4-180ft - k) ( =
252 ft-k1.2DL+16LL+0.5LRorS)0O=1.2(180)+ 1.6 (-150) =-456ft-k*1.2DL 1.0E + LL + 0.2 (S) = 1.2 (-180) + (-80) + (-150) = -446 ft - k O Mid-Span Moments (1.4 DL =14 490ft-k()1.2DL+ 1.6 LL+05LRorS=+4126ft-k)0 =1.2(+90) + 1.6 (+150) = +348ft-k* 0 1.2DL 1.0E+LL+0.2(S)=1.2(90) + 0 + (150) =
+258ft - k Beam Needs to be Designed for Max. Cantilever Method Results (Units in kN, m) 13-35 Copyright © 2018 McGraw-Hill Education. P11.27. =00 = RA 2.1 - 20 “ 0.6 RA = 5.71 kN In span BC assume P.I located 0.23L to left of support C, i.e. 1.38 m + M P . (a) Draw the influence line for the positive moment at B (Figure P12.53). 2 4 for all
members; A = 12 in. Determine the forces in all truss bars. Assume an impact factor of 1.33. Consider the live load reduction if permitted by the ASCE standard. Their analysis results are exactly the same because lateral load is distributed based on the flexural stiffnesses of the columns, not the girders or trusses. (b) Assuming that the span can be
loaded with a 1.2 kips/ft uniform load of variable length, determine the maximum positive and negative values of the reactions. Determine the reactions and all bar forces for the truss in Figure P9.36. 6 CC P9.43. If support A in Figure P10.24 is constructed 0.48 in. & & & 3.6(20)2 0++0 wWL2 6+ + = 0.45¢¢¢0.50 ¢c¢ M = 0.45¢¢c0.50 + ++++ =27 ft -
kcce 12 g+ é¢ é¢ 12 g++o Estimate Axial Load and Moment in Column BG.

0.4 kip/fBt C 10" 10 kips 16" 10’ D A 20' P3.21 Take Member AB as a free-body and sum moment about B: + M B = 0; -10 "10 ¢ + Ax (20 ¢) = 0 Ax = 5 kips = + XFx = 0 of entire structure: 10 + 8.16(sin©)-5-Dx=0Dx =10 +1.6 - 5 = 6.6 kips — Take BCD as a free-body and sum moment about B: + XM b =0; -8.16 k '10.2 ¢ + 6.6 k “ 20 ¢ - Dy
(20) = 0 Dy = 2.44 kips ZFy = 0 of entire structure: 8.16 (cos 0 ) + 2.44 - Ay = 0 Ay = 8.00 + 2.44 = 10.44 kips 3-22 Copyright © 2018 McGraw-Hill Education. 80 kips P8.15. Continued (b) Cantilever Method P.I. occur @ midspan in beams & columns.

Assuming the container is water-tight, will the tsunami wave be capable of carrying away the container as debris? P = 6 kips w = 1 kip/ft AB 6' C 6' P8.20 Compute SCPx + Wx - x=MP2x=MALQ -6C=0MPMQOdxElaeWx206+dx + 6C=0¢cPx+¢e20++EIOLSC=1Elae2Wx306+0¢ceePx+2 ++p+-dxL0éPx3Wx4duu+6C=¢
€éé 3EI 8EI 4Gt 0 L 6C = PL3 WL4 + 3EI 8EI (1) Compute I MIN .1F SC £ 0.4 in 0.4 = 6(12)31728 1(12)4 1728 + 3(4000) I 8(4000) I MIN. =1 0 AE 0 0.75 D 0.75 Therefore, C P-System (ACS + ACO ) + 6CC XC = AC (0 + 0.3125) + 0.0076 XC =0 BXC = Cx =-41.1 kips E AD Cx = 41.1 C Final Results (kips) B 30.8 (T) 0 Ax =41.1 0AAy=30.8E0
Dy = 30.8 9-26 Copyright © 2018 McGraw-Hill Education. Continued Member end Moments: M AB=0M DC =0 M BA = +106.1 ft - k MCD = -106.1 ft- k M BC =-21.3ft- k MCB = +21.3ft-k MBE =-85ft - k MCF = +85ft - k M EB = -42.2 ft - k M FC = +42.2 ft - k Segment AB [CD is Opposite Hand] + XM B = 0; 106.1 - 20 k (9¢) + VAB (18¢) =
0VAB =4.1k + XFy=0VAB-20k + VBA = 0 VBA = 15.9k Segment BC + XM B =0; -21.3 + 21.3-VBC (12 ¢) = 0 VBC = 0; VCB = 0 Segment BE [CF is Opposite Hand] + M B =0; -42.2 ft - k-85 ft -k + VEB (12 ¢) = 0 VEB = 10.6 k = VBE = 10.6 k 10-18 Copyright © 2018 McGraw-Hill Education. h = 20' 10 kN P6.25. M A = 52.5 kip-ft 1 By
= 23.5 kips 0-33.4 FEM 85.9 C 52.5 MAB -43.8 FEM 171.8 D -128 FEM MBA -128 MBC 7.5 kips C -128 kip-ft 128 16 kips 7.5 kips MA = 52.5 kip-ft 24 ft 8 ft C B 128 kip-ft Ay = 7.5 kips 16 kips 16 kips By = 23.5 kips 16 Shear (kips) -7.5 52.5 Moment (kip-ft) -128 11-29 Copyright © 2018 McGraw-Hill Education. Assuming that the load is removed,
compute all reactions for the frame in Figure P9.40 if member BC is fabricated 1.2 in. The wall is 9.5-ft high, non-load bearing and laterally braced at the top to upper floor framing (not shown). Compute the absolute maximum shear and moment produced in a simply supported beam by two concentrated live loads of 20 kips spaced 10 ft apart. w =
0.8 kip/ft AD = 0.48" CD BE 15" 16' Case 3 only F A 30' P5.58 Case 1: Case 2: A D = 2.784 in. Indicate if stable or unstable. The cross section of the bridge is constant with an area of 2 4 15 ft and a moment of inertia of 19 ft . Therefore, there was no need to specify the cross-sectional properties of the bars of the determinate trusses we analyzed by
hand computations earlier in this chapter. The clip angle connecting the beam’s web at A to the column may be assumed equivalent to a pin support. D P12.23. B P12.37. 10" 6' P11.11. Use the Kz values listed in Table 2.4. What is the total wind force acting in the long direction of the warehouse?

Consider any live load reduction if permitted by the ASCE standard. Round the area to the nearest whole number. Line for Moment at Mid-Span M about “O” 10k ‘10 ¢ + 16 ¢ "6k =8.17ft 24 M £ = 8k (25) + 10k (7.5) + 6 k (4.5) = 122 kip - ft ®15.917¢ 6+ k Mmax = ¢¢ + -8 "10 ¢ ¢e 12.73k +g = 122.6 kip - ft 12-47 Copyright © 2018 McGraw-
Hill Education. Analyze the frame in Figure P10.18. P8.8. When the truss in Figure P8.8 is loaded, the support at E displaces 0.6 in. EI = 36,000 kip-ft for beams 2 and EI = 72,000 kip-ft for columns. E A P4.29. Compute Axial Forces in Bars Bar AB MQ does not have to be consideral, MP = 0 Q-System FQ = 0.6 cos 52 + 0.5(sin 52 ) = 0.6(.62) +
0.5(.79) = 0.370 + 0.39 = -0.763 kips Bar BC FQ = 0.6 cos 21 + 0.5sin 21 FQ = 0.6(.933) + 0.5(.358) = 0.56 + 0.179 = 0.739 K 1k - 6Cy = XFQ FP L AE é (-0.767)(-63.41)48.78 12 1t 6Cy = 2 € éé 11 20 " 39,000 +2 [0.739 x - 4(.79)32.14 "12] 20 "30,000 6Cy = 0.134 in 8-18 Copyright © 2018 McGraw-Hill Education.

E P4.48.

Assume rocker at support D acts as a roller. F 4m A P12.16. Members 2 AB, BC, and CD have area = 1 in. Establish the loading for members (a) floor beam B3, (b) floor beam B4, (c) girder G3, and girder G4. (a) (b) hinge (c) hinge hinge (d) hinge (e) (f) P5.54 5-57 Copyright © 2018 McGraw-Hill Education. w = 3 kips/ft P11.16. Draw the shear and
moment curves for each member of the frame in Figure P5.23. Compute the vertical displacement of joints B and C for the frame shown in Figure 4 2 P8.30. horizontally and connected to the pin support 4. Compute the horizontal displacement of joint B. = 0.444 91 1.000 XK S¢ = 80 FEM AB = Case A: Sidesway Prevented Case B: Sidesway Correction
Compute Holding Force S @ Joint B. For example, building codes typically specify maximum permitted displacements to ensure that excessive cracking of attached construction, such as exterior walls and windows, does not occur (Photo 1.1 in Section 1.3). Stone concrete has a unit 3 weight of 150 lb/ft . for all bars. 10’ 20 kips BC 12' AD P11.19 PL
20(20) ==-50k-ft88 =50k -ftI11eeI6=,KBC =KAD =¢¢ ++ 12 2 ¢é 20 +g FEM BC = FEMCB K AB DFBA = 10 3, DFBC = 13 13 11-24 Copyright © 2018 McGraw-Hill Education. (c ) P10.28. The forces in members of determinate trusses are not affected by member stiffness. (b) Draw the qualitative influence line for the moment at B.
Consider column bases are fixed. I 35 kips 30 kips 35 kips hinge H G D h=?, and members 5 2 2 and 6, 2 in. Determine the reactions at A and C in Figure P9.39.

Curvature is also indicated. €A3 4 € 0.34510 é G é 1 Q2 = 144(0.2915) -144(0.3451) = Q2 = -7.72 kips Q4 = -144(0.2915) - 48(0.3451) = Q4 = -58.54 kips Q5 = -200(0.2915) -144(0.3451) = Q5 = -108 kips = Q6 = 0(0.2915) + 192(0.3451) = Q6 = 66.26 kips A3 = 0.3451 in.

Determine the reactions at A, B, C, and D and calculate the force in the brace. Equations: 0.814 ¢¢ - 3.75 + 1.525 X A = 0 AA02 = -1.5 + X A = RA = 1.925k Remaining Reactions by Statics RC = 10.89k Released Structure w/Support “B” Settled. 3' P12.5. (a) Draw the influence lines for reactions RB, RD, and RF of the beam in Figure P12.5 and the
shear and moment at E. apart instead of 30 ft apart, and if support E is also 0.75 in.

MACBL/2L/2P75 +3X3MA=0;-M+Cy(L)=0M LMAy= LCy=FBD 0£x 3/8 in. 6 kN P4.50. Continued Compute Slope at B: Slopeat B: 02 =dy 3x =;x =10 ¢ dx 40 dy 3 = dx 4 Since force at B has the same slope as the Arch: It is an Axial Force = 25 kips = Fb = (20 k )2 + (15 x )2 Conclusion: Arch is stressed by an Axial Force. Gilbert
SOLUTIONS MANUAL CHAPTER 14: INTRODUCTION TO THE GENERAL STIFFNESS METHOD 14-1 Copyright © 2018 McGraw-Hill Education. 2 1 1 60 kips 30°2 334 12' 12" P15.2 Compute Ax and Ay for joint 1, all bars: A = 3 in2, L = 20 ft., E = 30,000 ksi Bar 1 cos fx = 1; sin fx = 0 Unit horizontal displacement of joint 1 3 4 Bar 2 cos fx =, sin
fx =55 34 Bar 3 cos fx = - ; sin fx = 5 5 Equilibrium Equations ¥Fx =0; K11 Dx+ K12Dy =51.96 (1) 2Fy = 0; K21 Dx + K22 D y = 30 (2) Unit vertical displacement of joint 1 Evaluate Stiffness Cofficients; Using Figure 15.2a and Figure 15.2b in Text.

(a) Calculate the reactions at support A. w = 3.5 kips/ft A B 12' 12' P11.1 Joint B Distribution Factors 141 =208015I==16 8091 XK S¢ =80495 =9 KAB = DFAB = KBC DFBC FEMS PL. 32 "20 == 80kip-ft 8 82 wL2 3(16) = = = 64 kip - ft 12 12 FEM AB = FEM BC 11-2 Copyright © 2018 McGraw-Hill Education. Dead weight of bridge per
foot: &8 1b 6 10 in 10" slab: ¢¢150 3 +=+ (16 ft ) ge ft +@ 12 in/ft 60’ CL curb 3’ = 480 Ib/ft 2 rails: 120(2) = 240 Ibft 10" 3’ section A-A P3.34 R Each Girder 1’ 60’ 1’ = 2.72 kip/ft 2.72 kips/ft 2 Girder self-weight: 400 curb w 240(2) Dead weight: CL = 2,000 lb/ft 2 curbs: Total: A girder wL 2 R = 1.36 kip/ft = 0.40 kip/ft Total Dead Weight: = 1.76 kip/ft
Live Load 700 lb/ft (1.33) 2 Total Girder Load (D + L) per foot: Live x Impact Factor: = 0.47 kip/ft = 1.76 + 0.47 = 2.23 kip/ft Reaction for each girder = 2.23 kip/ft (62) 2 = 69.13 kips 3-35 Copyright © 2018 McGraw-Hill Education. P2.13. 50 kN 4m 3m 6 kKN/m C D E 6m A B 8m 6m P10.19 Joint Equit EQ’s EI is Constant wL2 6(6)2 = = 10.8 kN - m 20
20 wL2 6(6)2 FEM AC = = =-7.2kN - m 30 30 (8) PL FEMCD = =-50=-50kN-m 8 8 PLFEM DC = =50kN - m 8 50 6 PL FEM DE = == -37.5kN - m 8 8 PL FEM ED = + = +37.5 kN - m 8 Member and Moments FEMCA = (1) SMC =0; 2 EI2 EI (26B) +10.8 + (26C + 6D )-50= 06 8 (2) XMD = 0; MDC + MDB + MDE = 0 2EI 2EI (2 6D + 6C)
+50+(26D)862EI(26D)-37.5=0+ 6 36.116 Solving EQ’s (1) and (2) 6¢c = EI (1) (2) 6D = 11.74 EI Substitue values of 6C and 6D into EQ’s for member and moments M AC = 4.84 kN - m MDE = -45.33 kN-m MCA =34.88kN-m MCD =34.88kN-mO6A=6B=6E=0MDB=-783kKN- m2EIMBD=-392kN- mMAC=(6C)-7.26
Analysis of Members 2 EI MCA =(26C )+ 10,86 2EIMCD=(26C+6D)-5082EIMDC=(26D+6C)+5082EIMDB=26D)62EIMBD=(0D)62EIMDE=(26D)-37.562EIMED = (6D ) + 37.5 6 Reactions and Member end Moments MED = 33.58 kN - m M DC = 53.16 kN - m 10-21 Copyright © 2018 McGraw-Hill Education.

A P5.45. (b) Compute the change in length of member DE required to displace point B upward 0.75 in. ) L (ft.) AL (in. (a) A two-story hospital facility shown in Figure P2.18 is being designed in New York with a basic wind speed of 90 mi/h and wind exposure D. A B 9' 4 kips/ft C6' 6' P11.7 PL 8 = 45 FEM BC = FEMCD = EI 4 EI = 9 36 EI 3EI = K BC
=12367EI12KS¢ =36 EIKBC=123EIKCD=492EIXKS¢=12KAB=wL2=2712473=7DFBA=DFBC121=2DFBC =DFCD 11-8 Copyright © 2018 McGraw-Hill Education. , E = 30,000 kips/in. P9.32. (b) Using RISA-2D, compare the 4 result if I = 640 in. (b) Compute the deflection under the load. If the maximum stress is not to
exceed 25 kips/in.2, can the lower chord support the 4-kip load safely in addition to the three 24-kip loads? Load moves along the three-hinged, parabolic arch ABC, shown in Figure P12.24. Determine the governing load combination for both negative and positive moments at the ends and mid-span of the beam. 2m 3m B 3m 40 kN x 20 m D 2m 4m C
10 m 10 m P6.14 Using the General Cable Theorem: Ay XM A = PB (20) + PC(30) -Dy=0Dy=PCPB13PB+PC2420m13XFy=Ay-PB-PC+PB+PC=02411Ay=PB+PC2411HhB=MB;HB3)=PB+PC202413HhC=MC;H(2)=PB+PC1024((10mMB20m))BC10mPCPBAyMCPCDy10m (12P + 14 P ) 203 = (
12 P + 43 P)102 B Dy Cable (Beam representation) C PB = 2.5PC Equilibrium of the beam suspended from points B and C: 40 kN XFy = 2.5PC + PC-40 =0Beam PC=1143kNx =286 mT=Dy2 + H2)XM A =40(20+ 2.86)-4 H-40Dy1120H =(2.5)11.43 4+ 1143243 H=1143kN Dy =11.43 kN Ay =28.57kN 2m T = 117.9 kN 3m H
4m 3m Ay T =11.432 + 114.32 10-x x ¥MB =40x-11.43(10) = 0 ( PC PB PB H 2m PC 6-15 Copyright © 2018 McGraw-Hill Education. Gilbert SOLUTIONS MANUAL CHAPTER 11: ANALYSIS OF INDETERMINATE BEAMS AND FRAMES BY THE MOMENT DISTRIBUTION 11-1 Copyright © 2018 McGraw-Hill Education. P16.5. Continued Solve for

U é1ué(-0.79) (-120)4 = é 94.75EI 1 2.891 € 00 G éé 2 Gt éé U é U éé iu éé Member end Moments: Beam AB: Beam BC: &2 6 ¢ + M AB ¢¢ = -120 + ¢¢0.167 61 + (0)02 +++ EI =-151.6 ft -k MAB =M AB¢e 9 94.75-189.5 ¢ + M BA ¢¢ = +120 + (0.3361 + (0)0 2 )EIMBA=MBA=569ft-k¢ + MBC¢¢ =0+ (0.461 +0.262)EIMBC =MBC =
56.9ft-k¢ +MCB¢¢ =0+ (0.201 +0.462)EI MCB = MCB =0 Shear and Moment Diagrams Beam AB: + XM B = 0; -80(6 ¢) + 56.9 -151.6 + VAB (12 ¢) = 0 VAB =47.9k + XFy =0; -80k + 47.9k + VBA = 0 VBA = 32.1k Beam BC: + XM B = 0; VCB (10 ¢) - 56.9 = 0 VCB = 5.69k + XFy VBC = 5.69k 16-10 Copyright © 2018 McGraw-Hill
Education. Member AB BC CD BF CF CE AF FE ED +25 -50 -25 +40 A 20' 0 +30 +15 F +15 D E 60 kips 40 kips 20 kips 15’ Original Truss 2 C -30 15" 15’ (a) 3 2 (b) 3 2 A (in. 4-29 Copyright © 2018 McGraw-Hill Education.

The analysis is to include evaluating the support reactions and drawing the moment curves for column AB and girder BC. Gilbert SOLUTIONS MANUAL CHAPTER 7: DEFLECTIONS OF BEAMS AND FRAMES 7-1 Copyright © 2018 McGraw-Hill Education. P8.7. Determine the value of the force P that must be applied to joint C of the truss in Figure
P8.7 if the vertical deflection at C is to be zero.

E C P4.18.

ABC16'4'P10.9 WAB = 0.5 1 +A rad.

(c) Compare the results with an exact analysis using a computer software. K2y P14.3. The pin-connected bar system in Figure P14.3 is stretched 1 in. 60 kips w = 4 kips/ft P8.37. See Figure P10.1. PAFEMABB L4 L 2 L 4 P10.1 Compute FEM's 1 PLLPLL " (2)+ 244423 =PL216 AM =FEM AB =2(AM X ) A FEM AB = 3PL 3PL 3PL =16 8 16
2-4(AMX)BLI122&®023PLL+4a&¢3PL26+L++=2¢c¢ ++-2¢c20+ Lé&cl6e+ 2L ec16 Similarly from Symmetry FEM BA = + 3PL 16 10-2 Copyright © 2018 McGraw-Hill Education. (a) Draw the influence lines for the reactions at B and E, the shear between CD, the moment at B and D for the girder HG in Figure P12.18. A B 3m 8m
4m 4m 8m P6.10 Due to symmetry: w 8(w) Ay = By = = 4w 2 8’ Max tension is equal to horizontal thrust at ¥z span. Joint E acts as a hinge. (a) Use approximate analysis to compute the reactions and draw moment diagram for the column AB and draw the approximate deflected shape of the frame. Determine the uniform dead load in kips per linear
foot acting on the beam. w = 3 kips/ft P9.4. Compute the reactions for the beam in Figure P9.4. EI is constant. 4m A P12.4. (a) Draw the influence lines for reactions MA, RA, and RC of the beam in Figure P12.4. (b) Assuming that the span can be loaded with a 1.2 kips/ft uniform load of variable length, determine the maximum positive and negative
values of the reactions.

40 kips P5.50. hinge hinge (a) (b) (c) hinge hinge (d) (e) P3.33 (a) Indeterminate 1° (b) Indeterminate 3° (c) Unstable (R < 3 + C) (d) Unstable (e) Indeterminate 3° (f) Indeterminate 4° 3-34 Copyright © 2018 McGraw-Hill Education. Draw the shear and moment curves for all members of the frame in Figure P5.49. P13.7. Continued Check Results
using Moment Distribution 3(6)2 = 54 ft - k 2 wL2 FEM BC = -FEMCB = = 225 ft - k 12 3(24)2 FEMCD = -FEM DC = =144 ft - k 12 3¢ 1 6 KCB = ¢¢ ++ = 0.025 DFCB = 0.3754 ¢e 30 +¢g FEM AB=KCB= + SMB =0; 1= 0.0417 24 0.0667 DFCD = 0.626 1 - 54 + 3(30 ¢)(15¢) + 248.1 - VCB (30) = 0 VCB = 51.5k 13-11 Copyright © 2018 McGraw-
Hill Education.

M P8.18., are used to support the deck at the third points of each 120 ft span. Load Case 2: 2 3 IN Flow 30' AEIBFJGKHL 16' OUT Flow 16' 3' C 16' OPEN D P2.22 Load Case 3: hmax = hdes = 33 ft hmax = hdes = 22 ft 1 umax = udes = 20 ft/sec 3 ] umax = udes = 6.67 ft/sec 3 ft K 6 ft Hydrodynamic, Load Case 2 Hydrodynamic, Load Case 3 8
ft hdes , K = Trib height =8 + 6 = 14 ft hdes , ] = Trib height =1 + 8 =9ft8ft FdAK=FdK=1212Fd]J =y s (Itsu)(Cd )(C cx)( B )(hdes, K)(20) 2 1 2 70.4(1.0)(1.25)(1.0)(35)(9)(6.67 ) 2 Fd] = 616 kips 70.4(1.0)(1.25)(1.0)(35)(14)(20 ) 2 hdes , K = Trib height = 8 + 8 = 16 ft FdK = 8624 kips 1 2 FdK = 70.4(1.0)(1.25)(1.0)(35)(16)(6.67 ) 2 FdK =
1096.2 kips Hydrostatic on interior walls Fh = 1 y s bhdes = 2 1 70.4(35)3 Load Case 2 J 1 ft 8 ft 3 ft K FAK 8 ft 8 ft 2 2 Fh = 11.1 kips Load Case 3 J 3 ft 33 ft Fh Fd] 8 ft 2 Debris Impact on CD FdK K Fi = 330C o I tsu = 330(0.65)(1.0) Fh = 214.5 kips Hydrostatic on inside walls 2-27 Copyright © 2018 McGraw-Hill Education. C A B 7' 7' P9.4 (Assume
E = 29,000 ksi and I = 100 in.4) Selecting B as the redundant, the compatibility equation is: X A BO + 6BB X B = A B, spring = - B K From P9.4: A BO = 300.125, EI 6BB = 3 kips/ft A 14.292 EI K = 235 kip/in AB Therefore: A BO + 6BB X B = A B, spring = - C XB 3 kips/ft K MA’ X 300.125 14.292 (1728) + (1728) XB=-B 235 EIEIX B =By = 14
kips MC’ A C ABO 6 BBXB = By From symmetry: Ay = Cy 2Fy = 0 = -3(14) + 14 + 2 Ay Ay = Cy = 14 kips The end moments can be determined via superposition: 2 wL2 By L 12 8 (3)(14)2 (14)(14) =+ 12 8 M A = -MC = 3 kips/ft MA= 24.5 kip-ft M A = -24.5 kip - ft MC= 24.5 kip-ft A C MC = 24.5 kip - ft By =14 kips Ay =14 kips 9-25 Copyright ©
2018 McGraw-Hill Education.

Analyze the structure in Figure P10.17. Determine the forces in all bars of the trusses. (d) Calculate the total weight of each truss and determine which truss has a more efficient configuration. Continued 16 17 18 19 20 21 22231 -1.989002-1.989003-1.989004-1.989005-1.989001 -8.656 002 -8.656 003 -8.656 004 -8.656 00 5
8.656001-12.241002-12.241003-12.241004-12.241005-12.241001-8.011002-8.011003-8.011004-8.011005-8.011001-9.428002-9.428003-9.428004-9.428005-9.4280016.6670026.66700 3 6.6670046.6670056.667001-9.428002-9.428003-9.428004-9.428005-9.42800100020
300040005000 13-52 Copyright © 2018 McGraw-Hill Education. (frame is still not stiff enough) 5-62 Copyright © 2018 McGraw-Hill Education. Continued Joint “B”: Segment “BE”: + M E = 0; -33.751-k -16.88ft-k + VBE (12 ¢) = 0 VBE = 4.2 k 11-21 Copyright © 2018 McGraw-Hill Education. ¥SMC =0 =21'6-12 '3-4 FGF + XFy =0 =
FBCY + 9 = 0 FGF = 22.5 kN FBCY = 9 compr. The load P is equal to 55 kips, and the load is eccentric from the column centerline with an eccentricity of 10 in.

8-49 Copyright © 2018 McGraw-Hill Education. Write the equations for moment as a function of distance along the longitudinal axes for members AB and BC of the frame in Figure P5.10. 4-54 Copyright © 2018 McGraw-Hill Education. “I”: 4-44 Copyright © 2018 McGraw-Hill Education. The average 2 2 area of the interior column is 42 in. D 90 kN E
6m 60 kN C F 6m 30 kKN B G 6m H A 8m P4.26 4-27 Copyright © 2018 McGraw-Hill Education. Compute the vertical reaction at F. 16' P P14.2. The cantilever beam in Figure P14.2 is supported on a spring at joint B. Max. Modify stiffnesses as discussed in Section 11.5. Draw the shear and moment curves for the top slab AB. Continued Segment “BC”:
+ XM B =0; (30 ¢)2-VCB (30 ¢) + 260.5=02VCB =49.74 k -118.4 + 3k/ft + ZFy = 0; - 3k/ft (30 ¢) + 49.74 + VBC = 0 VBC = 40.26 k Segment “AB”: + XM A = 0; - VBA (20 ¢) + 118.4 + 59.2 = 0 VBA = 8.88k = VAB = 8.88 = Ax 11-26 Copyright © 2018 McGraw-Hill Education. P Q + Ag e¢ 25 5500025500152 0 -1 152 27004 3 20 4 6400
Member FP AB +30 BC +50 53 0 CD -30 DA -30 BD -80 FQ + - ¥ = 14100 (a) 6BH WQ=UQ L 14100 14100 = = AE E 30,000 = 0.47 ¢¢ 1k - 6BH = XFP FQ 6BH (b) ALAB To restore B to orginal horizontal postion. P4.2. Classify the trusses in Figure P4.2 as stable or unstable. For the frame in Figure P8.33, compute the horizontal and vertical
displacements at joint 4 2 B. In addition to the applied load, the temperature of beam BC 4 increases by 60°F. I In4 10 kips P8.38. P2.10. Determine the forces or components of force in all bars of the trusses in Figure P4.50. No reproduction or distribution without the prior written consent of McGraw-Hill Education. 3 4 FMCX = 5.33 kN (T) FMCY =
4 kN 2 2 FMC = FMCX + FMCY = 6.666 kN 4-40 Copyright © 2018 McGraw-Hill Education. Compute I, Note: IE Joint C is riqid, I can be reduced Approx 7 of D SM A =01"14-Dy 30 =0 14 7 Dy = = 30 15 P-System Q-System 8-47 Copyright © 2018 McGraw-Hill Education.

Analysis of % of structure due to symmetry. Q-System 8-48 Copyright © 2018 McGraw-Hill Education. The weight of light fixtures and utilities suspended from the bottom of the slab is 2 estimated to be 5 lb/ft . 2-16 Copyright © 2018 McGraw-Hill Education. 40 kips CD E 20 kips FG10'BH 10'AJI4 @ 15 = 60' AB, BD, AD, BC, and EF P4.35
Freebody Left of Section (1) Joint A, Compute FAD: XFy = 0; + - FAD + 40k -10 k = 0 FAD = 30 k compr.

(b) Sketch the influence line for axial load in column AB and indicate the spans that should be loaded to maximum the axial load. ASCE Approximate Fundamental Period: T = 0.1N N =5\ T = 0.5seconds 0.3°6750 V= = 810 kips 0.5(5/1) The simpler approximate method produces a larger value of base shear. If the truss is to be designed for a uniform
live load of 0.32 kip/ft that can be placed anywhere on the span in addition to a concentrated live load of 13 kips that can be positioned where it will produce the largest force, compute the maximum tension and compression forces in bar HD. Consider only bending deformations.

10 KN 2m BD E 20 kN 4m A 2m 4m P3.29 Compute Reactions + ZMA=0; -RB2m+ 10 6 m+ 20 "4m=0RB=70kN + XFx=0;-Ax+ 10=0; Ax=10KkN = + XFy = 0; Ay - 70 - 20 = 0; Ay = 90 kN Freebody Diagrams Note: Bar CD is a two-force member. hinge (a) (b) (c) hinge hinge (d ) link (e ) P3.32 (a) Indeterminate, 3° (b) Determinate
(c) Determinate (d) Indeterminate, 2° (e) Indeterminate, 2° (f) Determinate 3-33 Copyright © 2018 McGraw-Hill Education. The arch carries most of the dead load and the deep, stiff trussed-arch carries most of the forces produced by the vehicles passing over the bridge. Draw the influence lines for the reactions at A and F and for the shear and
moment at Section 1. under the applied loads, compute the 2 reactions. Compute cross sectional area: el 6 Area = (0.5¢ ‘6 ¢) + 2 ¢¢ ~ 0.5¢ “2.67 ¢++ + (0.67¢ " 2.5¢) + (1.5¢ "1¢) ge 2 +@ = 7.5 ft 2 Weight of member per foot length: wt/ft = 7.5 ft 2 "120 lb/ft 3 = 900 lb/ft. (b) What is the axial force in member AD and in member AB? S B 3/7 1/4 4/7
CMBC..DCDCFEM 1/4 1/2 (Symmetric) A= 50.8... 1.6 -6.2 29.1 46.50 F -162.8 FEM 58.2 D 3.1 D 0.2 D-101.3 MBA -162.8 FEM 29.1 C 1.6 C 0.1 C -132.0 MBA x2 x2 55.3 ... 0.8 -6.2 14.546.5 0 MBC ... CD C D FEM 3/7 12' D 4/7 E -108.5 FEM 62 D -8.3 D -0.5 D 73.3 MBA -108.5 FEM 31 C -4.2 C -0.25 C -82.0 MBA 11-35 Copyright © 2018
McGraw-Hill Education. Use E = 29,000 2 kips/in. 15° compression ring 1 1 compression ring 12' cable tension ring 60' 60" Section 1-1 P6.15 Each cable carries a tributary width equal to the arc length at one end and zero at the other. Draw the influence lines for the forces in members BC, AC, CD, and CG. Analyze the frame in Figure P11.30 by
moment distribution. E hB B hC hD C D 20 kips 30 kips 20" 50 kips 30’ 50’ 50' P6.11 A XM A = 20(20) + 30(50) + 50(100) - Ey (150) = 0 E hB E y = 46 kips Ay hC hD 30 kips 50 kips Ey Ay = 54 kips 20 kips IsRA =T = =2 Ey + 2 H max 2 (33.4) + (150) < 160 kips maximum in cable? Compute all reactions and draw the moment diagrams for all
members. P6.27. Computer study. The pin joint at B can be treated as a hinge. Draw the shear and moment curves for the beam in Figure P5.32. Indeterminate, stable Geometrically unstable: concurrent reactions 4-2 Copyright © 2018 McGraw-Hill Education. 12 kN6 kN 12kNBC D 3m E A G F 4@4m P4.45 + ZMC = 0, FBD to right of C RAK =
REX :12 (4) -15(8) + REX 3 = 0 REX = 24 kN Joint A+ ZFy=0: YAB=15kN (C)4XAB=15=20kN 3+ XFx=0:24-20-FAG=0FAG =4 (C)Joint GZEx =0\XCG =4 kN YCG = 3 X =3 kN 4 CG Joint B FBC = 20 kN (C) 4-46 Copyright © 2018 McGraw-Hill Education. Joint B is rigid. The exterior beams B1 and B2 support a 14-ft-high
masonry wall constructed of lightweight, hollow concrete 2 block that weighs 38 1b/ft .

Consider both axial and bending deformations. Beam IJ: M IJ @ 0.50 FEM = 0.50 wL2 = 60 ft -k 12 VIJ] @ 0.45(20 ¢ '3.6) = 32 k wL2 3.6(20)2 = = 160ft -k VJTI @ 0.55(20 ¢ "3.6) = 40 k 9 9 Beam JK Since interior beam and spans are about the same then: M JI @ wL2 3.6(24)2 = =172.8ft-k 12 12 V @ each end = 0.50 wL = 0.50(3.6)24 = 43.2 k M JK
= M KJ = 13-21 Copyright © 2018 McGraw-Hill Education. It consists of a 10-in.thick reinforced concrete slab supported on steel beams. C P = 18 kN P8.24. In Figure P8.27 support D is constructed 1.5in. 236 @ 6.67' =40'C4AB2G1 B4B32@ 10'=20'"C2B G4 G3G2B15 @8 =40"CC3C140'20'P2.4 (a)AT =10(20) =200 ft, KLL =2, AT
KLL =400>4002we 1506+ L =60 ¢¢0.25 + ++ = 60 psf ¢ce 400 g B3 and B4 w = 10(60) = 600 lb/ft = 0.60 kips/ft (b ) AT = 6.67(20) = 133.4 ft , KLL = 2, AT KLL = 266.8 < 400, No Reduction 2 w = 6.67(60) = 400.2 1b/ft = 0.40 kips/ft (c ) AT = 36(20) = 720 ft , KLL = 2, ATKLL = 1440 > 4002 &2 ¢ce L = 60 ¢¢0.25 + P=PPPP 6+ 60 ++ =
38.7 psf >, 0k 2 1440 ¢ 15 q (Wtrib )( Lbeam ) = 2 38.7(8)(40) 5 spaces @ 8’ each = 6192 Ibs = 6.19 kips G3 2 86 2 (d ) AT = ¢¢ ++ 40 + 33.33(10) =493.3ft, KLL =2, ATKLL =986.6 >400¢e 2 +g & 156+ 60 L = 60 ¢c0.25 + ++ =43.7> ,0kce 2986.6 gw P PP Pw = 43.7(4) = 174.8 1b/ft = 0.17 kips/ft P= 43.7(6.67(20) 6 spaces @ 6.67’
each = 2914.8 Ibs = 2.91 kips G4 2 2-8 Copyright © 2018 McGraw-Hill Education. Given: E is constant. E6m BC D G H 6m 40 kN A140 kN 4@6m P4.27 + XM A =0; 40 ‘6 + 40 "'12-RG 24 = 0 RG = 30 kN XFy =0; + RA-40-40 + 30 = 0 RA = 50 kN Zero Bars: CI, EH, EF, FG, Al Begin analysis from support A, ACB 12'D 15" 8' P10.23
Unknowns: 6B, 6D FEMS wlL2 5(15)2 375 375 ==k - ft, FEM BA =k - ft 12 12 4 4 wL2 5(8)2 80 80 == -k - ft, FEMCB =k - ft FEM BC = 12 12 3 3 Member end Moments FEM AB =-2EI 3752 EI375(0), MBA=(20B)+ 15B41542 8¢ 02EI2EI(26B+ 6D ), MDB = (2 6D + 6B ), M BC = -(5k/ft )(8¢) ¢c¢ ++ =-160kft =¢ceé 2 +g 12 12 M AB =
M BD Equilibrium at Joint B Equilibrium at Joint DM BA + M BD + M BC =0 (1) M DB = 0 (2) from Eqns. 12-23 Copyright © 2018 McGraw-Hill Education.

(b) Assuming the wind pressure on the windward side varies linearly between the 35-ft intervals, determine the total wind force on the building in the direction of the wind. P9.45. Which loading is more critical? = 11.68k 13-10 Copyright © 2018 McGraw-Hill Education. C 10’ 6 kips B D 20' A E 40' P3.9 Entire Structure: + SM A =0; 16 k (20 ¢) + 6 k
(20¢)-Ey(40¢)=0Ey=11kips + XFy =0; Ay + 11k -16 k = 0 Ay = 5 kips Freebody Right Side of Hinge @ “C”: + XMc = 0; 8k (10 ¢) -11k (20 ¢) + Ex (30 ¢) = 0 E x = 4.67 kips — Entire Structure: + XZFx =0; 6 k- 4.67 k- Ax = 0 Ax = 1.33 kips — 3-10 Copyright © 2018 McGraw-Hill Education. Compute the vertical displacement of joint B.
Continued Member Numbers & Joint Letters Exact Analysis - Risa Software Results, (C) Reactions X Force Y Force Moment (k) (k) (k-ft) -4.893~5 k -6.667 0 K -5.107~5 k 6.667 0 Totals —10 Joint Label A 0 Joint Displacements Joint Label X Translation Y Translation Rotation (in) (in) (radians) A 0 0 -5.531e-3 B .524 002 -2.04e-3 C .577 00 L .576
-.0280M .579-.020N .579 -.00500.579.0080P .575.021 01.576 00D .59 -.024 0 E .58 -.023 0 F .575 -.0050 G .576 .012 0 H .58 .016 0] .53 -002 -1.983e-3 k 0 0 -5.627e-3 Reactions & Deflected Shape Moment Diagram Axial Force (See Label Diagram w/Table of MBR Forces) 13-49 Copyright © 2018 McGraw-Hill Education. A P3.36.
P5.12.ACB10'15"ED 10" 10"’ P10.20 1¢¢ 1 = 10 ¢(12) 120 1¢¢ 1 =WBC = WCB = 10 ¢(12) 120 E = 29000 ksi, I = 100 in 4 WAB = WBA = Member end Moments 2 EI1 2 EI 1 (6B-3), MBA=(26B-3)10120101202EI12EI1MBC=(26B+6C+3), MCB=(26C+6B+3)10120101202EI2EI2EI2EIMBE =(26B), M EB = (6B),
MCD=(26C),MDC=(0)1010 15 15 C Equilibrium at Joint B Equilibrium at Joint C M AB = M BA + M BE + M BC = 0 from Eqgns. C P8.2. For the truss in Figure P8.1, compute the vertical displacement of joint A and the horizontal displacement of joint C. Determine (a) the absolute maximum value of live load moment and shear produced in the
50-ft girder and (b) the maximum value of moment at midspan (Figure P12.44). Continued FBD between Sections 1 and 2: V2 = 15 kip = V1 = 15 kips V1 = 15 kips POI 90 kip-ft 1 1 6 ft XFx = 0 = 2(15) - 2V2 7.2 kips 7.2 kips POIM BA =M EF =M 2 M 2 = V2 (16) = 240 kip-ft 90 kip-ft E B MBE MBA = 240 M BA = M EF = 240 kip-ft MEF MDB 16 ft
A 2 F V2 2 V2 Equilibrium of Joint B: XFB = 0 = 90 + 240 - M BD F2 F2 M BD = 330 kip-ft FBC = 7.2 kips MBC = 90 kip-ft V1 = 15 kips MBE = 330 kip-ft B MEB = 330 kip-ft POI E Equilibrium of Beam BE (left half): B 12.5 ft MBA = 240 12.5 ft VBE = 26.4 kips XM POI = 0 = 330 - VBE (12.5) VEB = 26.4 VBE = 26.4 kip V2 = 15 kips VEB = 26.4 kip
FBA = 33.6 kips FBA = 33.6 kips MBA = 240 kip-ft B Summary of Portal Method Member End Forces 90 kip-ft 90 kip-ft VBA = 15 kips 30 kips -15 kips (C) 15 kips 16 ft 15 kips VAB = V2 = 15 kips 26.4 kips 26.4 kips -7.2 kips (C) A 7.2 kips (T) 90 kip-ft 90 kip-ft 90 kip-ft 90 kip-ft FAB = 33.6 kips 15 kips 15 kip Equilibrium of Joint B: 15 kip ¥Fx = 0 =
FBE + VBC - VBA FBE = 0 Equilibrium of Column AB: VBA = 15 kip-ft 15 kips 330 kip-ft 240 kip-ft -33.6 kips (C) FBA = 33.6 kip 330 kip-ft 240 kip-ft 33.6 kips (T) ZFy=0=7.2 + 26.4-FBAZM B = 0 = 240 + VBA (16) 12 ft 15 kips 15 kips VAB = 15 kip-ft — 15 kips 15 kips 33.6 kips 16 ft 25 ft 13-25 Copyright © 2018 McGraw-Hill Education. Loads
applied to the roadway have two paths to the end supports. The purpose of this study is to show that the magnitude of the joint displacements as well as the magnitude of the forces in members may control the proportions of structural members. 180 kN 300 mm A 600 mm B C varies 300 mm 6m 320 mm 3m 2@1m P8.43 E = 3500 k/in.2 = 24,100 MP
2 Ax = 1m Table 1 M P2 1 (10-6 ) Segment No. MP KN-m h mm 1 51.43 325 bh 3 12 mm “106 915.41 2 154.29 375 1406.25 16.928 3 257.15 425 2047.08 32.303 4 360.01 475 2857.92 45.350 5 462.87 525 3858.75 55.523 6 565.73 575 5069.58 63.132 7 668.59 600 5760.00 77.606 8 630.00 600 5760.00 68.906 9 450.00 550 4436.67 45.642 10 270.00
450 2430.00 30.00 11 90.00 350 1143.33 7.085 I= 2.889 X = 445.4 "10-6 Compute AC: Base Properties of Segment on Depth @ Center Use P-System as Q-System (MQ = MP) Ax a&¢ Ax 6+ XMQ2 =¢ + EIge E +g05Ia 1 +6 é (445.4 "10-6 ) u ¢eel0-2 +0 U1 + AC = ¢¢ +é 1t ¢geg 180 +g+ ¢e 24100 +g & 0.5 1 180 kN - AC = ZMQ M P = 205 mm 8-50
Copyright © 2018 McGraw-Hill Education. , all other bars = 2 in. Given: AE = constant, 2 A = 1000 mm , and E = 200 GPa. B 6m C D 48 kN 8m 8m P9.28 Selecting Cx as the redundant, the compatibility equation is: (ACS + ACO ) + 6CC XC = AC 6CC = Z FQ2 L AE 6CC =2 8(1000) 5 10(1000) 3 6(1000) + 2() +() (12 ) 1000(200) 8 1000(200) 8
1000(200) 2 2 2 = 0.0633mm A 6(1000) ( 83) 24 1000(200) ACO = XFQ ALP = - 1/2 (T) B 0.375 ACO = - 0.27 mm - Therefore, (ACS + ACO ) + 6CC XC = AC -3/8 (C) C Q-System (kN) 1 1/2 (T) 0.375 (0 - 0.27) + 0.0633 X =0CX =Cx=4.27kN CA-32 (C) B 24 24 (T) C P-System (kN) 32 (T) 48 24 Ax = 4.27 A -29.9 (C) B Ay = 25.60 22.4 (T) Final
Results (kN) C 48 34.1 (T) Cy = 22.40 9-30 Copyright © 2018 McGraw-Hill Education. 8' w = 8 kN/m P11.14. Computer Analysis of Truss with Rigid Joints. P5.53. If the code requires that the maximum lateral deflection at the top of the roof not exceed 0.48 in. 20’ B C 100 kip ft 20’ A 15’ 20’ P10.29 Unknowns: 6A, 6B, 6C , A: Chord rotations in terms
of A: -AWAB==-W25A3A3VYBC=V==V25520)4A4A AWCD =H = = =W 20 5(20) 25 Relative stiffness setting 10E=K: Member end moments: 3SM AB=(2) K(20A+ 6B+ 3¥V)53MBA=(2)K(26B+6A+3¥V)53MBC=2K20B+6C-3¥Y43MCB=2K20C+6B-3W43MCD=(2)K(26C-3¥)43MCB=(2)K(@®6C-3¥)4 (150)E 3
=K 255 (200) E = =K 20 (150) E 3 ==K 204 KAB = KBC KCD ( ( Equilibrium equations: MAB=0, MBA+ MBC =0, MCD+MDC=0M + M DC -M BA and MO = (58.33) + 100 + M DC + CD =0 25 20 Therefore: 126 180 + 0+ ¥Y=05A5B56329100(Eq.2)0 A+ 6B +2qC-¥=5510K(Eq.3)26B+76C-9¥ =0 ())()) (Eq.1) (Eq. 4)
28159-14-100¥=60-6+36C5A5B 10 K MBA MDC B A VAB VDC 20 ft MCD D wCD MDC D C VCD 4 VDC 4 M BA = 35.2 kip-ft M BC = 64.8 kip-ft 3 A 3 yBC AV MCB = 16.7 kip-ft C B MCD = -16.7 kip-ft 100 kip-ft MCB = -9.3 kip-ft AH VAB yAB A MAB = 0 35 ft 10-34 Copyright © 2018 McGraw-Hill Education. (b) The required cross sectional
areas for each bar, given an allowable tensile stress of 45 ksi, and an allowable compressive stress of 24 ksi. B C 15" A 30' P9.41 Bar BC Rabricated 1.2” too Long. 0.06 (1800 k) (0.342 sec)(8 /1.5 ) SDS W = 0.033W = 59.2 k Controls 0.27 (1800 k) = = 0.051W = 91.1k R/I (8/1.5) = 0.044 SDS IW = 0.044 (0.27)(1.5)(1800 k ) = 0.0178W = 32.1k Force
@ Each Level FX = WX hxk Wi hik Vbase, Where Vbase = 59.2 k T < 0.5 Sec. Tension in bar CG. Check results by moment distribution. (a) The arch in Figure P6.32 supports a roadway consisting of simply supported beams connected to the arch by high-strength cables with area 2 A = 2 in. Compute the horizontal and vertical components of
deflection at point D in 4 Figure P8.28. 39 kips 40 kips P8.17. IS KNFEw =6 kN/m 30 kNG3m D 4m w = 6 kN/m 30 kN HC 6m A B 12 m (not to scale) P3.17 + ZFx =0; 15+ 30 + 30-RAx=0RAx=75kN -+ XM A =0;30 "6m+ 30 '10m + 15°13m + 72 ‘6 + 72 6 + 48°6 -12 Rby = 0 Rby = 152.25 kN + XFy = 0; 152.25- (72 + 72 + 48) +
RAy = 0 RAy = 39.75 kN 3-18 Copyright © 2018 McGraw-Hill Education. P13.24. wL 2 P3.35. Locate all points of zero shear and moment.

See Figure P5.57b. In addition to the load at joint C, the temperature of member BD is subject to a temperature increase of 60°F. 10 kips P12.42. The building, located on level flat ground, is classified as stiff because its natural period is less than 1 s. Use 4 E = 30,000 ksi and I = 600 in. P3.30. Q4 = 58.54 kips Q3 = 60 kips Al = 0.2915 in. 60 kips
P4.14. (a) Determine the reactions and all bar forces of the three-hinged, trussed arch in Figure P6.27 for the following cases: Case A: Only the 90-kN force at joint D acts. , ABD = 5in. D B C hinge 6m E A 15 m 15 m P8.34 MP Moments MP = -78.75xx2 M P =-2.1x2 M P = 4.2 x - Virtual Work (AB+ ED )6 1kN - 6C=2002EI 2 = EI 6C = 6C = (
BC + CD ) P-System 15 (-1.25 x )(-78.75x ) (0.5 x )(-2.1x 2 ) dxdx + 20EIEI0é2 9844630 2é¢c ++xU+ €cec3 +gUEIE€006é1.05x4uéuéd4uéeii15é 7088+ 13290u é {140, 756 kN.m 200 "106 "1800 "10-6 = 0.113 m Q-System 8-40 Copyright © 2018 McGraw-Hill Education. 10 kips B C 15" A D 30’ P13.20 FBD “BC” Girder (a) Fixed
Column Bases + ZMC = 0; 2(301-k ) - VBC (30 ¢) = 0 VBC = 2 k \ Axal Force in Column AB =2 k T Column DC = 2 k C Assumptions: 1) Shear in Columns are Equal 2) P.I. in Columns @ 0.6h = 9¢ FBD Column “A-P.I.” + XM P . Its roof consists of asphalt shingles. (Recall that two columns don’t resist horizontal load because they are oriented in the
vertical direction.) If the beam (Member 2) were stiff, i.e., with a large cross sectional area such that it cannot be shortened easily, joints 2 and 3 would deflect to the right by approximately the same amount, which would have resulted in about the same axial forces in Members 4 and 5, except that Member 4 is in compression and Member 5 is in
tension. Sketch the deflected shape, and determine the deflection at midspan. 35 kN Cw = 6 kN/m 3m D B 6m A 9m P10.22 wL2 6(9)2 == -40.5kN-m 12 122 wLFEM DB ==405kN - m122EIMAB=06B2EI20BMBA=62EI26B+6D-405MBD=92EI26D+6B+40.5MDB=9FEMBD=-4EI2EI06+0=-40.59D9B4EI2EI?2
(2a)06+6+FEI6B =14559B 9D 3 from (1a) and (2a) (1a) 165.75 EI-174 6D = EI 6B = () () () Joint Equilibrium EQ’s (1) MDB=02EI (26D + 6B) +40.5=09-105+ MBD + MBA =0-105+ + 2 El se¢ 165.75 6+ + = 110.5 kN - m ¢(2) 6 é¢ EI +g 2 EI éé &¢165.75 +6 174 ui 2¢ = -40.5 +9éé é¢cEl +g EIti =5.5kN- m M BA = (1) M BD 2
EI(26B + 6D )-40.59 2 EI (2 6B ) = 0 6 Substituting 6B = 6D into EQ’s for member end moments gives. 4 2 For the columns, I = 640 in. The area of all bars is shown on the sketch of the 2 truss; E = 30,000 kips/in. 20 kN P4.51. (c) If the temperature of bars AB and BC increases 80°F, determine the vertical displacement of joint —6 C. Locate all
inflection points, and sketch the deflected shape. + XFy = 0; 9k - Fby =055 Fb = Fby = (0) = 15 kips (T) 33 + ¥Mc =0; -12k "9 ¢ - Fhg 9 ¢ = 0 Fc = Fhg = -12 kips \ compr. The shear connection at B acts as a hinge. P13.23.P5mDB3m 1 8m24mA5m P12.26-1C0305m00B4m 04m A -1 V1 (kN) -4 1.6 M1 (kN-m) -4.8 V2 (kN) M2 (kN-m)
12-29 Copyright © 2018 McGraw-Hill Education. A A' C hinge 6=?, 2 E = 29,000 kips/in. D 6' BP = 2 kips C 10" A 20" P8.32 Virtual Work (a) Compute OA: x QM - A =X 00 MQMPdAxEI 20 1ftk -0 A=0(1-0.05%x)(0.6x) 02 0.6x20.03x3 0+ =¢g¢ ++ ¢ge 2 3 +o dx EI 20 0 P-System 40 = EI 6 A = 0.00199 Rad Compute 6Bx: Q - 6Bx = X 0 MQ M
PdxEI2061-6Bx=0(0.3x)(0.6x)k0=(0.06x3)=200dxdx + x(2x)EI00EI + 0.66 x 3 Q-System for 6A 624 EI 6BX = 0.372 in. Given: EI is constant throughout, 2 L. = 12 ft, and E = 4000 kips/in. A bridge is composed of two trusses whose configuration is shown in Figure P12.38. Given: 2 4 E = 30,000 kips/in. Continued Observations Case
1: Cutting a horizontal section at the mid-height of the building, it can be shown that the applied horizontal load (100 kips), which can be either a wind or earthquake load in practical applications, has to be resisted (or be balanced) by the horizontal components of two diagonal member forces. E 10 kips 8 BD C 8 A 6' 6’ 6' 6' P8.33 Seg Or Range 6BX
MQ1 6BY MQ2 ABA 0O =x1 =10°0.2x1 0.45x1 MP3x1 kBCBO =x2 =6 0.33(x2 + 6) -1x2 0.75(x2 + 6) -1 x25 (x2+ 6)CDD 0 =x3 =6 0.33(x3 + 6) + 1(8) —-0.25(x3 + 6) -5(x3 + 6) DEE 0 = x4 = 10 0.63x4 0.15x4 -3x4 10 6 1k - 6Bx = 0 0.2 x (3x ) dx dx + 0.33(x + 6)(5k (x + 6)) EI 0 EI 6 P-System 6 +0 (0.33(x + 6) + 8)(-5(x + 6)) 10 dx dx +
0(043x)3x)EIEI610=00.6x2+20(1.665x2 +20x+60)dx+01.89x2dx0=02x3=10+1.11x3+20x2+ 120x6 + 0.63x3 102510 2510(1728) == 1¢¢ (150) + (29000) EI106 1k - 6BY =0 (0.45x)(3x) 06 dx dx + 0 (0.75(x + 6) - x )(5(x + 6)) EI EI 10 +0 (-0.25)(x + 6)(-5(x + 6)) 10 6 dx dx + (0.15x )(-3x)EIOEI 6 10 = 0
1.35x2+0(1.25x2+30x+ 135)dx +0(1.25x2+ 15x+45)+0-045x2=0.45x310+0417x3 +15%x2+ 135x6+0.417x3 +7.5x2+45x6-0.15%x3 3024 == 1.2 ¢¢ EI 10 Q1 System 6Bx Q2 System for 6By 8-39 Copyright © 2018 McGraw-Hill Education. at = 6.5 x 10 (in./in.)/°F. Compute the support reactions and the maximum
tension in the cable in Figure P6.13. E is constant. EI 6BH 8-44 Copyright © 2018 McGraw-Hill Education. 12345A3 @ 30'=90'NBCD4 @ 25" =100"T = Ct hn4 /4 [Ct = 0.035 for steel moment frames] (b) (c) = 0.0441 (1)(0.9)(3870) = 153.6 kips T = 0.75 sec. Gilbert SOLUTIONS MANUAL CHAPTER 3: STATICS OF STUCTURES -
REACTIONS 3-1 Copyright © 2018 McGraw-Hill Education. Draw the envelopes for maximum shear and moment in a 24-ft-long simply supported beam produced by a live load that consists of both a uniformly distributed load of 0.4 kip/ft of variable length and a concentrated load of 10 kips (Figure P12.42). Influence Line for positive moment mid-
span AC. D 60 kips 15' B E G F 30 kips 15’ 60 kips A 20" 20’ 20' P4.18 + SM A =0;-By (20¢) + 60k (30¢) + 60k (20¢) + 30k (40¢)=0By =210k XFy=0;-210k-60k-30k+Ay=0+Ay=300k + XFx=0;-Ax + 60k = 0 Ax = 60 k — 4-19 Copyright © 2018 McGraw-Hill Education. B w = 6 kips/ft 80' 20" cable A 6 @ 40' = 240’ P6.5 Use
General Cable Theorem Compute Loads to Main Cable P = 6 k/ft (40 ¢) = 240 k Hhz = M z H (20) = 43200 H = 2160 k Compute “By”(Neglect End Cable Forces) XM A = 0; 240(40 + 80 + 120 + 160 + 280) - By (240) + 260(80) = 0 By = 1320 k Max T = (2160)2 + (1320)2 TMAX = 2531.4 k Reactions @ “B” By total = 1320 + 120 By = 1440k Bx =H
Bx = 2160 k Reactions @ “A” ZFy = 0 240(6) -1440 - Ay = 0 Ay = 0 Ax = H = Ax = 2160 k = 6-6 Copyright © 2018 McGraw-Hill Education. A Influence Line for Axial load in AB and loading for maximum axial load. 20 kips 24 kips 10 kips 20' 10 ABCDELK]JI6 @ 20' = 120" P12.39 Max.

w = 0.50 kip/ft A side view B 6'1'1' D C w = 0.50 kip/ft 12" 12' 14' P11.13 Base analysis on £ dimensions. Determine all bar forces and reactions for the truss in Figure P9.38. 2 4 Given: E = 30,000 kips/in. 5 If A settles by —0.5 in. The roof weighs 2 25 1b/ft based on the horizontal projection of the roof area. 20' P = 12 kips P5.21. *Ponding refers to
the pool of water that can collect on a roof when the roof drains are not adequate to carry away rain water or become clogged. 60 kN 6m 45 kNEC 6m 30 kN FB6m GA8m 10 m P4.23 + SM A =0; 60 18 + 45°12 + 30 ‘6 -18RGY = 0 RGY = 100 kKN XFx = 0; 60 + 45 + 30 - RAK = 0 RAK = 135 kN = XFy = 0; 100 kN - RAY = 0 + RAY = 100 kN 4-
24 Copyright © 2018 McGraw-Hill Education. Also compute the bar forces. (c) For the given member sizes, the rigid frame (Case 1) is not stiff enough to limit me relative lateral displacements between floors to within 3/8 in. P2.2. Determine the deadweight of a 1-ft-long segment of a typical 20-in-wide unit of a roof supported on a nominal 2 x 16 in.
15 kips AB 6" 12' C 12" 6' P9.6 (Assume E = 29,000 ksi and I = 100 in.4) Selecting B as the redundant, the compatibility equation is: A BO + 6BB X B = A B -Pa -15(6) -14,040 (3L2 -4 a2 ) = (3(36)2 - 4(6)2 ) = 24 EI 24 EI EI (1) L3 363 972 15 kips = = = 48EI 48EI EI A BO = 6BB 15 kips C A Therefore: -1.5 = A BO + 6BB X B & -14,040 972 +6 -1.5 =
¢cc + X +1,728 e EIEIB +@-1.5 + 8.37 XB = 0.58 X B = By = 11.8 kips ABO Ay =9.1 9.1 5.9 Shear (kips) -5.9 -9.1 54.4 From symmetry: Ay = Cy Cy =9.1 6 BBXB = By 54.4 Moment (kip-ft) -16.7 ZFy = 0 = -2(15) + 11.8 + 2 Ay 16 Using RISA to study the effect of settlement on the reactions: As the settlement of B increases By decreases while Ay
and Cy increase. (b) Repeat the analysis using the cantilever method. w = 1 kip/ft P6.9. A uniformly distributed load on beam ABC in Figure P6.9 causes it to sag. Draw the moment and shear curves for the ring; 2 E = 3000 kips/in. VCD = 12(0.333) + 24(-0.333) + 24(0.333) -12(0.33) + 24(0) Typical interior floor beam reaction :Flr. Using a finite
summation, compute the initial deflection at point C for the tapered beam in Figure P8.43. G P12.31. The support at A can be treated as a pin. How might you modify the truss to improve its behavior? Assume the location of the minimum number of points of inflection required to analyze the beam. Determine the forces in the hinges and the reactions

0

o |

at supports A, B, E, and F. Determine the force in the lower chord between panel points I and J, the force in member JB, and the reaction applied to the abutment at support A.ACBL 3 2L 3P8.18 Compute bAL3Lee 10 Modxe 10 M6dxQlOA=0¢¢l -x1 +++¢¢-x1 +++1+0Lggl -x2 +++gcM-x2 +++¢eeLgeLoEleg LLgEI30L
elLox22x23u+++eMol3u3éégecél2U+¢c++0A=¢ceéx+xuU+x¢cé62L13L210G00662L3L20GL ++¢ceEl ++gé03+g+-céeMaeLL8LO6MLrad®A =c¢¢-++ +++ =¢eEI18 81 81 g 18EI P-System Q1-System Compute OBL3 Lee e 1 6e M 6dx106a2 M 6dx Q20B =0¢g-x1 +++¢¢-x1 +++ + 0L ge-x2 +++¢cM-x2 +++eelL
o6 LoEIeg LLeEI30La@LoMcgcél13u3é1213u+++++xxx860E6UGEIgeeéé3L21000662L2312200L+++g3MéLaelLLo+a®lLlLosué+¢g-++-¢-L+++060B=EIé&é81ce23g+gel188lguli ML 6B = RAD 9 EI 6B = Q2-System 8-21 Copyright © 2018 McGraw-Hill Education. Compute 2 all reactions. BC 6m 8m D A 10

m P10.30 Equil. C 3' B5"' A 4' P5.29 Reactions: + ZMA=0=-Cx8+ 8 2Cx =2kips + ZFx =0 = Ax- 2\ Ax = 2 kips + XFy = 0; Ay = 8 kips Member AB Member BC Deflected Shape 5-31 Copyright © 2018 McGraw-Hill Education. 2 and E = 3000 kips/in. P5.14.

6KNC3m 10KNBD3mAHGF4@4m P4.22 +3X>MA=0=10 '3+ 6 '6-RE 16; RE = 4.125 kN Joint E 5 FDE = (4.125) = 6.875 kN compression 3 FFE = 4 (4.125) = 5.5 kN tension 3 X AB = 4 (4.125) = 5.5 kN 3 Check XFx = 0 JT & G XFy = 0 4-23 Copyright © 2018 McGraw-Hill Education. What is the percent reduction in deflection? and I = 150
in. As a consequence, the diagonal Member 4 is stretched less with a lower axial force than Member 5.

(b) Determine the axial forces in all links.

2 E = 29,000 kips/in.

Briefly describe the difference in behavior. Moment (ft-k) Shear (k) 3 Reactions Joint Label X Force (k) Y Force (y) Moment (k-ft) A -12.601 -24.888 114.541 B -20.13 .049 177.591 C -19.966 —.082 176.218 D -12.303 24.92 111.952 Totals —65 0 13-31 Copyright © 2018 McGraw-Hill Education. Unless otherwise noted, EI is constant. E = 200 GPa for
all members. P10.33. BAK =40 kN/m C 10 m P9.21 Select RB as the Redundant. Use E = 30,000 kips/in.

w = 5 kips/ft A hinge 20’ B C 6' P5.21 FBD “AB” + 5k /1 (20¢)2 + 12k (20¢)-VB2 (20¢)=02VB2 =62k XFy=0;Ay-Fk/1(20¢)+62k-12k=0XZMA=0; + Ay=50k FBD “BCD” +XMD=0; XFy=0; +5k/1(30¢)2+Cy(24¢)=02Cy=171.25k -62k(30¢)--62k-5k(30¢)+ Cy+ 171.25k = 0 Dy = 40.75k 5-23 Copyright ©
2018 McGraw-Hill Education. Compute the deflection at midspan and the slope at A in Figure P8.19. G P12.30. Determine the forces or components of force in all bars of the trusses in Figure P4.49. Concrete Frame X = 0.9 Reinf.

Compute all reactions. BA C w = 9 kN/m 6m 6m P5.32 Reactions Resultant of distni loads each sideof ... £ 1 R=6 "9 =27kN2+3XMA=0;27"4-27(8) + 12 RC =0RC = 9kN , RA = 9 kN 5-34 Copyright © 2018 McGraw-Hill Education. at Joint A Equil. w = 6 kN/m P6.8. Compute the support reactions and the maximum tension in the cable in
Figure P6.8. B4m A 2m 12 m 12 m P6.8 Entire Structure: + @ 6 kKN 6+ (24 ) +-By(24)+ H(4)=0XMA =0;¢¢c¢cem ++g 2 H =-432 + 6 By 2 (1) FBD “CB”: + 6(12)2 =02 H =-108 + 3By XMC = 0; 4 H - By (12) + (2) Subst. (c) Locate the point of zero shear between B and C. 47 Ay , Max.

1 P16.3. In Problem P16.2, find the force in the spring located at B if beam ABCD supports a downward uniform load w along its entire length. P5.1. Write the equations for shear and moment between points B and C as a function of distance x along the longitudinal axis of the beam in Figure P5.1 for (a) origin of x at point A, and (b) origin of x at D.
Consider only the bending deformations of members AB and BC and the axial deformation of CD. (a) In Figure P6.26 compute the horizontal reaction Ax at support A for a 10-kip load at joint B. , and E = 9000 2 kips/in. Express answer in terms of E, I, and L.

above its intended position. ED = 48 kips (T) Node E : XFx = FE + 48 = 0 FE = 48 kips (T) Node G: XFy = AG = 0 AG = 0 kips 2Fx = -64 + GF = 0 GF = 64 kips (T) Node C: XFy = -53.67sin (26.57) - BC sin (26.57) = 0 BC = -53.67 kips (C) 4-11 Copyright © 2018 McGraw-Hill Education. Determine the vertical and horizontal displacements at A of the
pin-connected structure in Figure P9.31. AB 8m C 2m P9.2 XFy = 0: RA + RB-4(10) = 010 6 XMA = 0: MA + 8RB -4(10)¢c¢c ++ =0c¢eé 2 +g \ RA = 18.5 kN() \ MA = 28kN.m() ( +) Deflection at C Select RB as the Redundant M (x) = -2 x 2 + 18.5 x - 28 By integration method with boundary conditions (6(0) =0,06(0)=0)01a& 218520 (x) =
GG-x3 +x-28x +++ El é¢ 3 2 g At support B, 6B = 0.00178 rad. 8 kips w = 3 kips/ft 6 CAED x5 3'10' P5.2 XM A = -6(8) + 13(3-10)-18Ey =0 8 kips Ey = 19 kips B 3 kips/ft X Fy = Ay-3-10 + Ey=0Ay = 11 kips ZFx=Ex-8=0CEx =8kips DAy Ey XFy =Vx-3(10-x) + 19 3 kips/ft Vx Vx =3 x + 11 kips ®x0 SMA=Mx + ¢¢ ++- 3 X
-19(x)=0¢e2+aMxD3Mx=19x-x2Kkip - ft 2 x 10-x Ey 5-3 Copyright © 2018 McGraw-Hill Education.

B AI =240 in.2 (a) Compute the stiffness coefficient associated with a 1-in. 10" P5.46.

Assume I = 0.5IG. BA()C0601240%¢28¢8+ 12+++ @2 EIce 316,640 = (1728) = ACO =-7.188 in. 4' 200 kip * ft 170 kip  ft 100 kip  ft P5.16. I = 7568.3 in.4 6BH = 14 L EI 6BX £ 0.36 in. The elastomeric pad, which permits only horizontal displacement of the joint, can be treated as a roller. H 6m P12.35. C truss 1 link truss 2 15' 402 15" 1
link B 20" D 20’ 24 kips A 20" 60 kips 20' 20" 20" 20' P3.31 F.B.D. 1 Truss 2 + XM B = 0; + XFx = 0; F.B.D. 2 Truss 1 60(40) - FEy (60) = 0 FEy = 40 k FEy FEx = 1 2 FEx = 20 k XMc = 0; (20 + 24)(20) - 20(30) - FABx 50 = 0 20 - FEx = 0 FEx = 20 k FABx = 5.6 k40 - 60 + FBy = 0 FEy = 20 Kk FABy FABx =11 XFy = 0; + + FABy = 5.6 k Entire
Structure F.B.D. 3 Pin Detail @B + IMA = 0; 24(20) + 60(60) + 20(60) - 40(100) -Cx (50) = 0 Cx = 25.6k 3-32 Copyright © 2018 McGraw-Hill Education. 8-54 Copyright © 2018 McGraw-Hill Education.

CDEBF5 15’ALKJIH6 @ 15 =90' P12.30 12-33 Copyright © 2018 McGraw-Hill Education. If indeterminate, specify the degree. For the particular building dimensions given, the Cp value for the roof based on the ASCE standard can be determined from Table P2.13, where plus and minus signs signify pressures acting toward and away from
the surfaces, respectively. 9-57 Copyright © 2018 McGraw-Hill Education. The corner panel of a typical floor of a warehouse is shown in Figure P5.55. Continued Arched Howe Truss Bar Force, (kips) Member Type M1 M2 M3 M7 M8 M9 M13 M15 M17 M18 M20 Bot-chord Bot-chord Bot-chord Top-chord Top-chord Top-chord Vertical Vertical Mid-
Vertical Diagonal Diagonal Tension or Compression Length, L(ft) TTTCCCTTTTT 15.0 15.0 15.0 18.0 16.6 15.3 10.0 17.0 20.0 22.7 25.0 375.0 352.9 337.5 -450.7 -413.9 -359.9 75.0 79.4 100.0 33.3 25.7 M9 8.3 7.8 7.5 16.7 15.3 13.3 1.7 1.8 2.2 0.7 0.6 Total for truss: M11 M20 M7 250 kips M21 M17 M19 M16 M15 M2 100 kips M12 M14 M13
M1 0.87 0.82 0.78 2.09 1.77 1.42 0.12 0.21 0.31 0.12 0.10 16.9 M10 M8 M18 Relative Weight = L.(A/144) Required Cross-Sectional 2 Area, A (in ) M3 100 kips M4 100 kips M5 100 kips M6 100 kips 250 kips (d) Final relative truss weights for the trusses indicated in the tables above, show that the Howe Truss has a slightly lower weight by requiring

approximately 2% less material than the Pratt Truss. (a) Write the equations for shear and moment using an origin at end A. When you set up the problem, specify in GLOBAL that forces are to be computed at three sections. 4 3 Gw = 10 kips/ft AB3'CED2'F4'1' 3" 6' P3.26 Figure (b): & 36 2246 XMC = -20¢¢c +++ 3 + 20¢c +++ 3 + 10 (6) 6 - 9E
y=0¢e5gec50Ey=41.33kips ®®40XFy=Ey-6(10)-20¢c+++Cy=0¢e50+ Cy=34.67kipsa@ 302Fx=Cx-20¢c++=0¢e 5 +g Cx =12 kips Figure (a): ZM A =-4 By + Cy (5) = 0 By = 43.33 kips XFy =Ay + By-Cy = 0 Ay = -8.66 kips XFx = Ax- C x = 0 Ax = 12 kips Figure (c): ZFy = Fy - By = 0 Fy = 43.33 kips 3-27 Copyright
© 2018 McGraw-Hill Education. The dimensions of an enclosed gabled building are shown in Figure P2.13a. Tension in FFE &96 Tmax = 10 kN (0.25) + 30 kN (0.4375) + 30 ¢¢ +++ ¢&16 @ 32.5 kN = 2 = 16.25 kN per Truss Max. P4.12.

Sketch the deflected shape hinges at Band C. H20' 10 ABCDEF 6 @ 20" = 120' P12.33 0.8 0.667 0.559 0.6 Member Axial Force (kips) 0.373 0.4 0.186 0.2 0.083 8 ft 0 -0.2 -0.167 -0.186 -0.373 -0.4 -0.083 -0.25 -0.6 Member HC Member HD -0.8 0 20 40 60 80 100 Location of Unit Force (ft) Maximum tension force in HD: a1 6 HDT , m ax = 0.32 ¢¢
0.559(60 + 12)+=++ + 13(0.559) = 13.71 kips e¢ 2 g Maximum compression force in HD: a1 6 HDT , max = 0.32 ¢¢ 0.373(40 + 8)++ + 13(0.373) = 7.71 kips ¢é 2 <@ 12-36 Copyright © 2018 McGraw-Hill Education. 10 kips 10 kips C D BI E F H hinge 30’ Ax 20" A G 40’ 40’ P6.26 Vertical reactions can be found. Determine the horizontal and vertical
deflection of the hinge at point C of the arch in Figure P8.16 for a single concentrated load of 60 kips applied at joint B in the vertical direction. P8.32. Compute all reaction, draw the shear and moment curves for the beam, and sketch the deflected shape of the structure. Draw the shear and moment curves for the column in Figure P5.46. CD E BF 5'
15ALKJIHG6 @ 15" = 90' P12.29 12-32 Copyright © 2018 McGraw-Hill Education. Thus, very’l RXN@BM ends: 2 30 ¢ 0 @ E& H=4k/ftgg ++ =60kge2 +0230¢0 @ B & C =4 k/ft g¢ +++ = 2 BAYS = 120 k e¢ 2 @ Joint H XFy = 0; Reactions: -60k-3.2k+ Hy=0Hy=63.2k -120k+3.2k+ Cy=0Cy = 116.8k Joint C ZFy = 0;
Vertical RXNS@A&B from BM RXNS: Ay = 60 k By = 120 k 3-37 Copyright © 2018 McGraw-Hill Education. Case 3: If a pin-connected diagonal bar bracing with a 2 in. Assume pin supports at joints A and F. 2) (b) Moment at (1) set x = 9 M1 =-1.5(9)2 + 38" 9-160 = -121.5 + 340 -160 Use EQ. 2 The area of all other bars remains 10 in. Assume the
truck moves along the center of the roadway so that one-half of the truck load is carried by each truss. = (-4)(3)1.2 k / ft. (a) Determine the reactions and draw the shear and moment curves for all members of the frame in Figure P9.45., and L. = 10 ft, compute the values of slope and deflection at x = 25 kips/ft 3 L. 10’ 20' AB C 60' D 60’ P12.53 Add
Hinge @ B Influence Line MB Load Positioned to Maximize MB Analysis by Moment Distribution. , 4 2 I = 1350 in. The frame is to be designed for a uniform load of 4 kips/ft and a lateral wind load of 6 kips; use E = 29,000 2 kips/in. 6 kips P12.45. Ex Ey P3.15. and 2 E = 30,000 kips/in. At the level of the bridge deck, the vertical deflection of the floor
system will vary with the length of the cable. (c) From Table 8.2, the conclusion expressed above is obvious by examining the values of column 7. Case 2: Repeat the analysis in Case 1, this time 2 increasing the area of member 4 to 20 in.

, and E = 29,000 kips/in. The deck and tower making up the two-span, cable-stayed bridge in Figure P6.16 are constructed of reinforced concrete. B P10.17. Given: E = 30,000 kips/in. 1728 Select RDX as Redundant Use Moment-Area To Compute 6 6 = 0 £ + AO £ Released Structure P-System B 2 &e L wL2 6+ wL3 0 =0+ ¢¢¢c "~ ++ =3 ¢e 2 8El g+ 24
EI-16 k (48 ft)3 (144) in 2 6= ft k 3600 in 4 in 2 6 = 0.00983 Radians 24 30,000 in 2 ft 2 Q-System & P-System A = 6L = 0.00983(24 "12) = 2.831¢¢ A DX = 2A = 5.662 in. To reduce the vertical displacement of the roadway floor system of the arch (shown in P6.32, part b) produced by the 48-kip load at joint 18, diagonal cables of 2 in. = Vmin. A A =
0=AAO + RAGAA-37.54.375 + RAEKRA =8.571 kips 0= + SM A =0 =-8.571"15 + 60 "15 - RCY 30 RCY = 25.714 kips 9-45 Copyright © 2018 McGraw-Hill Education. GFy 6 ¢ = GFx 8¢ GFy = 9.25k Remaining Bar Forces Solved by Method of Joints. Construct the influence lines for the vertical reaction at support A and the moment at support
C. P16.2. Continued Unit Rotation @ Joint “C ” 6 3 = 1 Joint “B”: + 6 EI=0L2 6 EIK13=2L XFy=0;-K13+ +2EIL2EIK23 =L XM B = 0; K23 - Joint “B”: Joint “C”: Joint “C”: + 2(4 EI ) =0 L 8EI K33 = L XMC = 0; K33 - Stiffness Matrix: € 296 2 0éLEIééK=08Lééé62¢é 6L 6untLan2tuu8unuui 16-5 Copyright © 2018 McGraw-Hill



Education. Indeterminate, stable Determinate, stable 4-3 Copyright © 2018 McGraw-Hill Education. (b) Compute the vertical deflection of the spring produced by a vertical load of 15 kips. AP6.11. 6' BA 8' C 12' 6' P16.5 Stiffness Matrix Apply Unit Rotation @ B: 01 = 1 Rad, & clamp @ C: ¢ =M AB + Joint B: SM B =0; K11 -0.4 EI-0.33EI =0 +
Joint C: MC = 0; K12-0.2 EI=0\K11 = 0.733EIPL 8 PL ¢ = 120 ft - k = M BA 8\ K 21 = 0.2 EI Apply Unit Rotation @ C : 62 = 1 Rad, & clamp @ B: + Joint B: M B = 0; + Joint C: ¥MC = 0; K12-0.2 EI=0\K 21 = 0.2 EIK 22 - 0.4 EI = 0\ K 22 = 0.4 EI Stiffness Matrix: € 0.733 0.2 u G K = EI éé 1 éé 0.2 0.4 Gl 16-9 Copyright © 2018 McGraw-
Hill Education. 5m P13.9. Continued Check Results using Moment Distribution EI Constant 1 = 0.2 DFBA =0.9415m 1 & 1 +6 =¢¢ + = 0.0125 DFBC = 0.059 2 ¢¢ 40m +g KAB = KBC XK = 0.2125 1.0 PL wL2 + 8 12 kN m 38 kN(40 m) 3.6 (40 m)2 = + 8 12 = 670 kN-m FEM BC = Grider “BC”: Column “AB”, “DC””: Accuracy of the approximate
method for end moments (M A, M B ) in columns and grider is 97.2% 13-14 Copyright © 2018 McGraw-Hill Education. AB 10" 12'C D 12' 10’ P5.16 XM A = -200 + 170 -100 - 44 By = 0 By = -2.95 kips XFy = Ay - 2.95 = 0 Ay Ay = 2.95 kips E By Shear Moment Deflect. Using the Miiller-Breslau principle, draw the influence lines for the reactions
and internal forces noted below each structure. > 3/8 in. Gilbert SOLUTIONS MANUAL CHAPTER 6: CABLES 6-1 Copyright © 2018 McGraw-Hill Education. Draw the influence lines for bar forces in members ML, BL, CD, EJ, D], and FH of the cantilever truss in Figure P12.35 if the live load is applied through the lower chord panel points. B C D 10’
24 kips G F E 10’ 24 kips 24 kips H 10" 10’ 10’ P4.29 Solve by Method of Joints 4-30 Copyright © 2018 McGraw-Hill Education. D P3.20. BDC8m A E 5m 12 m P9.46 =1 2 a16 4288 (8)(8)(17) + ¢¢ += (8)(8)(8) = ¢ = EI EI & 3 g 3EI Compatibility Equation: AEH + 6EE E x = 0\ E x = -16.8 kN(—) Select E x as the Redundant By statics: Ax = 16.8 kN(),
Ay = 70.6 kN(), EY = 29.4 kN() 9-52 Copyright © 2018 McGraw-Hill Education. BC 12" 18' D 18" E 12' RB, VB (to left of support B),VB (to right of support B), MC , and VC P12.12 18 ft 12 ft A18 ft BC 12 ft D E 1.33 1.0 0.5 0 By (kips) -0.33 VB (kips) (Left of B) 0 0 -1.0 1.0 0.5 0.33 VB (kips) (Right of B) 0 -0.33 9 6=1 0 MC (kip-ft) 0 -6 -6 0.33 VC (kips)
0.500-0.5-0.33 12-13 Copyright © 2018 McGraw-Hill Education. The modulus of 2 elasticity of the concrete is 5000 kips/in. and E = 26,000 ksi. 40' 5' FUNDAMENTALS OF STRUCTURAL ANALYSIS 5th Edition Kenneth M.

P B 30" rod A C turnbuckle 80' 80" P6.20 Equilibrium Joint C: XFx = 0 = -T + 750 c0s(20.56) 750 kips T = 702.25 kips 20.56 0 XFx = 0 = C y - 750 sin(20.56) T Cy = 263.39 kips Cy = 0.5P By symmetry: Ay = C y = 263.39 kips The rod size is found as: Areq ,rod = dreq ,rod = T = 21.95 in 2 32 ksi 4 Areq ,rod rm dreq ,rod = 5.29 in. 18 kN w = 12 kN/m
3m A C B 8m 6m P14.4 Equlibrium at Joint 2 ¥M 2 = 0 50.5 + K206 2 = 0 (1) 7 Substitute: K2 =-EI 6 7 6+ 50.5 + ¢c-EI ++62 =0€ 6 243.28902 = EIM12 = -64 + 6 2 M12]D = -64 + (2) 6 2 = Actual Joint Rotation at Joint 2 Restrainded Structure: Clamp Joint 2 wL.2 12 ‘82 FEM12 = = =64 kN -m 12 12 PL 18’6 FEM23 = =k =13.5kN-m 8 8
Moment in Clamp = 64 -13.5 = 50.5 kN - m 43.286 &¢ EI +0 ¢- + EI ¢ce 4 +g Moments due to Unit Rotation at 2 =-74.82 kN - m M21 =64 + 62 M 21JD2EI2EIEI =(-1) =L 84 2EI4 EIEIJD =M21 = (2[-1]) =L822EI4EI2EIJD =M23=(2[-1) =L632EI2EIEIJD=M32=(-1)=L63El®¢2ElI+67EIJDJDK2=M21+M23 =-+¢+=2
ce3 +26 M12]JD =43.286 ¢ El +0 =64 + ¢- -+ Ele¢c 2 +g =424 kN - m M23 =-13.5+ 02 M23]JD =-13.5 + 43.286 ®®¢c 2 E1 6+ + ¢cEI¢ce 3 +g =-42.4 kN - m M32 = 13.5 + 6 2 M32]D = 13.5 + 43.286 &e¢ EI1 6+ ¢- + EI ge 3 +@ = -0.93 kKN - m 14-5 Copyright © 2018 McGraw-Hill Education. Draw the influence lines for the bar forces in members AB,
BK, BC, and LK if the live load is applied to the truss in Figure P12.30 through the lower chord. B B C 6m A 9m P13.3 If both ends of girder BC are fixed: FEM = wL2 12(9)2 = 12 12 FEM = 81 kN - m See Fig 13.6: MBC = 0.6 FEM = -48. 6 kN - m MBA =-M BC = +48.6 kN-m 1 M = +24.6 kN - m 2 BA Assume MCB = 1.2 FEM =1.2 ‘81 =97 kN - m
MAB=+VCB:XMB=09108"+97-48.6-VCB9 =02 VCB = 59.98 kips + XFy = 0 = VBC + 59.38 -108 VBC = 48.62 kN Moment at base of column = 1 (48.6) 2 If I BC = 81 ABIC/LC = 0.1875 8 IC /9 Read in Fig 13.6 M BC = 0.15 FEM = .15(81) = 12.2kN-m + XM A =0 = 48.62 + 24.31 - VB 6 VB = 12.16 kN 13-5 Copyright © 2018
McGraw-Hill Education. (3) & (4) into EQ’s 1 PL 100(6) == -75, FEM BA = 75 kN - m 8 8 Member end Moments FEM AB =-u2EI (2 “0.005 + 6B )-75kN/mu1 642 EI G4 MBA = (2 6B + 0.005) + 7514 6 U EQ 1. (b) If the beam carries a uniformly distributed live load of 2 kips/ft that can act on all or part of each span as well as a concentrated live
load of 20 kips that can act anywhere, compute the maximum moment at B. Practical Design Example The tall building in Figure P9.49 is constructed of structural steel. Continued y P@¢6 @A @B 35° a’ x2 x1 FBD “BC” FBD “FC” 50 Sin 50 Sin 6 50 Cos 6 28.68" 40.96-X1 (0-90) Cx< Cy T VF NF 40.96°0 0 0 0 0.09P -0.127P 0 MF 0 45° 35.36" 35.36’
5.6 0.09P 60° 43.3" 25" 15.96 0.257P 0.257P —-0.362P +0.004P 75° 48.3" 12.94" 28.02 0.45P +0.0063P -9.32 90° 50" 0 40.96 0.656P 0.656P —0.93P +0.0092P -13.58 0.49P 0.749P -0.895P +0.192P 0.83P 0.45P -0.636P +0.0013P -1.863 -5.32 a’ = 40.96 + xB 105° 48.3" 12.94 120° 43.3" 25 65.96 0.33P -0.893P -0.362P +0.32 35.7 75.96 0.181P 0.895P
-0.913P -0.512P +6.464 @F 135.57° 35" @C 53.9 -6.44 150° 25" 43.3 84.26 0.092P 0.958P 0 (P is below PT.F) —0.08P +3.78 165° 12.94" 48.3 90.72 0.05P 0.998P 0 -0.022P Appr. Continued Forces at Each Floor Level Wx hxk Floor Roof Weight Wi, (kips) Floor Height hi (ft) Wi hik Wi hik Fx (kips) 630 60 63,061 0.295 76.1 th 810 48 63,079 0.295
76.1 th 810 36 45,638 0.213 56.0 54 rd 3 810 24 28,922 0.135 34.8 2nd 810 12 13,261 0.062 16.0 3,870 213,961 2-20 Copyright © 2018 McGraw-Hill Education. EBC D 12' AF 5' 10' 5' P3.25 + XFy = 0 of free-body DEF: -10 -10 + FY = 0 FY = 20 kips + XM D =0; 10 “2.5-20 "5 + Fx (12) = 0 Fx = 6.25 kips — Consider the entire structure as a
free-body. 100 kN P11.31. AB9' C6' P9.1 E = 29,000 ksi, I = 150 m 4 6CC = PL.3 1(153)1728 = 3EI 3" 29,000 150 6CC = 0.447 ACO + XC 6CC = 0 0.25 + XC 0.447 = 0 XC = 0.559 kips 9-13 Copyright © 2018 McGraw-Hill Education. P14.7. Continued Joint Equilibrium EQ: M 2 = 0-12kN + K20 =0-5-12 kN + EI 6 = 0 3 -36 6= 5EI Member
and Movements M12 =0+ 02 M12]JD =-36 ®¢El +018¢-+ =+ =3.6 kN-m 5EI¢ge 2 +¢ 5-36 (-EI ) = 7.2 KN - m 5EI @& 36 0& ++¢¢- 2 EI 6++ =-67.2 KN - m M23 =-72 + 6 2 M23]JD = -72 + ¢¢e¢ 6 EI +ge¢ 3 g+ M21 =0 + 06 2 M21JD =M32 =72 + -36 gee EI +0 ¢- + = 74.4 kN - m 5EI ¢é 3 +@ 14-10 Copyright © 2018 McGraw-Hill Education.
Continued (a) 6 Reactions —3 Equations of Equilibrium -1 Equation of Condition (MHINGE = 0) \ Indeterminate 22 (b) Reactions Form A Parallel Force System : Unstable Remove Restraints to Establish Degree of Determinacy (c) Cut@ A: 3 Restraints \ Indeterminate 32 Remove Restraints: 1@A; 1@B; 1@C; 3@ Cut@D \ Indeterminate 62 (d) 5
Reactions —3 Equations of Equil. A 12 kips 195 kip ¢ ft C B D E hinge 25' 5' 5’ 5’ 5' P5.18 FBD of segment CDE 3 kips VC XMC = 0 = 3(5) -195 + 12(15) - Dy (10) Dy = 0 kips 12 kips C D XFy = 0 = -VC - 3 -12 E 195 kips VC = -15 kips 5 ft FBD of segment ABC 5 ft VC = 15 kips SM A = 0 = -By (25) + 15(30) By = 18 kips C ZFy =0 =-15 + 18 + Ay 25
ft VC = -3 kips Ay = -3 kips 5 ft By = 18 kips 15 15 Shear (kips) -3 75 Moment (kip-ft) -75 Deflected Shape POI POI 5-20 Copyright © 2018 McGraw-Hill Education. at joint I) 6-18 Copyright © 2018 McGraw-Hill Education. , 2 2 AAC = 4 in. If windows are inundated, calculate the expected hydrostatic loading on the adjacent outside walls due to water
retained by the floor, or floors. BCDEF 15 AMLK]JI7 @ 15" = 105" P12.35 12-38 Copyright © 2018 McGraw-Hill Education. XFy = 0; + - 20 k + FABY + FBDY = 0 FBDY = 10 k tension &15 6 FBDX = ¢¢ ++ FBDY = 15k ¢e10 +g-20k + 40 k- FDJY = 0 + XFx = 0; - FA] + FDJX + FDE = 0 -15k + 15 + FDE = 0 FDE = 0 FBD = 18k tension By
observation FBC = 20 k compr. How far should support A be moved horizontally? is provided between support B and the midspan of the beam. B 30 kN * m 4m w = 5 kN/m D C 3m 3m 6m P5.25 Link BC Carries Axial Load Only. Given: 26 4 E = 200 GPa, A=500mm ,I =200 x 10mm .D4m CE4m BFI14m A G H 4m 4m P4.20 Compute Reactions
+ ZM A = 0; Consider a Freebody of Joint H 100(4) - Gy B=0\Gy = 50 kN + XFy = 0; -100 + Ay + Gy = 0 Ay = 100 - Gy = 50 kN XFx = 0; Ax = 0 Note: Since structure and load are symmetrical, the forces are equal in corresponding members on either side of the centerline Joint A Because of symmetry the forces F in bars BH and FH are equal in
magnitude and sense assume tension. Construction of an influence line for an indeterminate beam. Computer analysis of a truss with rigid joints. P13.2. Guess the location of the points of inflection in each span in Figure P13.2. Compute the values of moment at supports B and C, and draw the shear and moment curves.

As a result, the arch undergoes less deformation and deflections of the floor system are significantly reduced. Draw free-body diagrams of each member and determine the forces applied by the pins to the members. This condition has resulted in the collapse of flat roofs.

hinge P5.54. (2) Forces must both be tension or compression. C P8.1. For the truss in Figure P8.1, compute the horizontal and vertical components of displacement of joint B produced by the 100-kip 2 load. FCG = Same area as Max. Compute the vertical deflection of 4 point C in Figure P8.23. 6.1- 7.6 m p = 532.9 N/m 2 7.6 - 9 m p = 555.6 N/m 2 2-
13 Copyright © 2018 McGraw-Hill Education. P13.22. P10.34. The girders are 62-ft long and weigh 400 Ib/ft. 12 kN 2m 12 kN 3m 2m 8 kN 5m 2m 2m 2m 2m 5m P4.50 + M N = 0; -12(2.5) + 12(1 m) + 6(4 m)-Hy (8 m) -8(5bm) =0; Hy = 4.25kN Fy =0; + - (2)(12kN) -6 kN -4.25kN + Ny -8 kN = 0; Ny = 42.25kN 4-51 Copyright © 2018
McGraw-Hill Education. 24 kips 12’ 24 kips 16’ P12.45 Compute Absolute Max Moment 1. Joint Label N1 N4 Totals 4 kips/ft 32 6 kips 23 1 1 15" 4 40' (a) camber = ?

(b) Compute the horizontal base shear and the overturning moment of the building. Use an approximate analysis of the continuous truss in Figure P13.11 to determine the reactions at A and B. If a uniform load of 2 kips/ft is applied over the entire length of the beam, compute the reactions at B, C, D and E, moments at C and D. What value of jacking
force T must be applied at supports B and C to tension the system? E P9.34. 3 kips P5.18. 2(36,000 ft 2 - k) 20k (18¢) 2 6 A + 6B - 3(-0.01) = 8000 6A + 4000 6B + 75 18¢ 8 2 2(36,000 ft - k) 2 6B + 6 A - 3(-0.01) + 45 ft - k = 8000 6B + 4000 6A + 165 M BA = 18¢ 2(36,000 ft 2 - k) (2 6B + 6C ) M BC = = 6000 6B 12 ¢ Where 6C =-6B M AB = () ()
2(72,000ft2 - k) (26B) 12 ¢ 2(72,000ft 2 - k) M EB = (6B ) 12 ¢ Joint AM BE = = 24,000 6B = 12000 6B + XM A = 0; M AB = 0 8000 6A + 4000 6B + 75 = 0 6A = -0.009375 - 0.5 6B Joint B + XM B = 0; M BA + M BC + M BE = 0 38000 6B + 4000 6 A + 165 = 0 Substitute 0 A from Above, Gives: 36,000 6B + 127.5 = 0 6B = -0.003542 0A =
-0.0076 10-17 Copyright © 2018 McGraw-Hill Education. 6B = 89.74 176.77 154.88 6C = WAB = EI EI EI Shears in Legs + SM A = (0-71.29 - 93.72 + VBA 8 = 0 VBA = 20.68 kN VAB = VBA = 20.68 kN + XM D = 0 -88.67 -147.58 + VCD 6 = 0 VCD = 39.38 kN VDC = 39.38 kN + XM B = 0; 71.29 + 88.67 - VCB 10 = 0 VCB = 16 kN VBC = -VCB = 16
kN Shear in Girder 10-37 Copyright © 2018 McGraw-Hill Education. (a) Use approximate analysis to compute the reactions and draw the moment diagrams for column AB and girder BC of the frame in Figure P13.20, and draw the deflected shape. Given: AE = constant, 2 A = 1000 mm , and E = 200 GPa. 60 kN 60 kKN BC A 4m E D 100 kN 3m 3m

Compatibility Equation A DH + 6DD DX = 0 \ DX = -30.9 kN( ) Q-System for ADH P-System for 6DD 9-31 Copyright © 2018 McGraw-Hill Education. (a) Determine the impact factor I from the Live Load Impact Factor, Table 2.3. (b) Calculate the total live load acting on one hanger due to the machinery and uniform live load of 40 psf around the
machine. Continued 1k - ACy =X FQFPL +X0MQMPdxAEEI1é1-ACy = (-46.55)(-0.763)(48.78°12) + (-11.23)(-0.739)(32.14 "12) AE € + (-22.9)(-0.763)(48.7812) + (-22.18)(-0.739)(32.14 "12)u1 48.78 32.14 (13.52 x )(-0.165 x ) (659.5 - 20.52 x )(-8.05 + 0.25x ) +0dx + O dx EI EI 0 0 k 48.78 32.14 (-4.95 x )(-0.165 x ) (-241.46 + 7.51x )(-8.05 +
0.25x)dx + 0dx o EIEI 0 0-90, 792(12)3 40,600 + = 0.068¢¢ - 8.71¢¢ ACy = 20 "30,000 30,000 ‘600 = -8.6 ¢¢ + Horizontal Displacement Q Q FAB = 0.42 sin 52 + 0.5cos 52 = 0.64 k; M AB = 0.1354 x Q FBC = 0.42 sin 21 + 0.5cos 21 = 0.62 kQ M BC = 6.61 - 0.206 x Q FDE = -0.42 sin 52 - 0.5cos 52 = 0.64 k Q M DE = -0.1354 x Q FCD = -0.62
k MCD = -6.61 + 0.206 x Horizontal Displacement of Joint C FP L. dx + X 0 MQ M P AE EI ACH -1k = XFQ ACH =1 é -46.55(0.64)(48.78°12) + (-11.23)(0.62)(32.14 "12) AE é + (-0.64)(-22.9)(48.78712) + (-22.18)(-0.62)(32.14 "12)u( 48.78 + 0 x 0 48.78 ACH ACH (18.52)(0.1354 x ) dx + EI 32.14 0 0 (-0.1354 x )(-4.95 x ) dx +0 x + EI 0 -6240
160,512.5(12)3 = + 20 "30,000 30,000 ‘600 = -0.0104 ¢¢ + 15.41¢¢ (6.61 - 0.206 x )(659.5 - 20.52 x ) dx EI 32.14 0 0 (-6.61 - 0.206 x )(-241.46 + 7.51x ) dx EI = 15.4 in *As you can see in computations of deflections, the effects of axial load are very small compared to the defections due to moment; Therefore, we typically neglect the effect of axial
load when analyzing beams, frames, and arches that do not support a funicular loading. B P5.2. Write the equations for shear and moment between points D and E. Determine the horizontal and vertical components of force that the support must apply to the bars. Assume member BD acts as an axially loaded pin-end compression strut.

(a) In Figure P8.15 compute the vertical and horizontal components of displacement of joint E produced by the loads. Computer analysis of beam of varying depth. AB3112'CID21'12'P11.16 3313191==42128841171===1212841613XKS¢ =84 KAB=KBDD.F.3mP4.19.i.e M = 0 & V = 0 Compute Forces on a Normal Section at “D”,
Freebody of “DE”: Determine Moment at D MO = 0; 20k (11.25¢)-30k (10 ¢) + M D = 0 M D = 75 kip.ft Shear VD = 24 k -12 k = 12 k Axial Force FD = 16 k + 18k = 34 kips compression 6-26 Copyright © 2018 McGraw-Hill Education. 9¢ = 4.5 = 54 ¢¢ 2 5wL4 5(0.417)(120)4 1728 = = 1.15 in 384 EI 384 “ 29,000 "~ 58320 Double A to account for
contribution of web members. Ans. Evaluate influence line ordinates at 8-ft intervals in span AC and CD and at E. 6-42 Copyright © 2018 McGraw-Hill Education. ; 2 for the diagonal brace, A = 4 in. 12 P6.33. Assume max moment under Wheel C Mmax = 20.5k "14.889 = 305.3 kip - ft 4. Bw = 2.4 kips/ft CD A 6' 10’ 8' P5.6 Origin at “A” A-B B-C C-D
Origin at “D” éxu M1 = 39.1x1 -24x1é10é2uél=39.1x1-1.2x12éxuM2 =39.1x2-24x2620-18(x2-6)é20é0=21.1 +x2-1.2x22+108C-DM4=173x4B-CM5=17.3x5-(x5-8)2.4(x5-8)2=17.3x5-1.2(x5-8)2 M6 =17.3kx6-18k (x6-18) (x-8)-2.4(x6-8)62 M6 =-1.2(x6-8)2-0.7x6 + 324 B-A M3 = 39.1x3 -18(x3 - 6) -
2.4 '16(8 + x3 -16) M3 = 415.2 -17.3 x3 Check Moment at “C" M 4 =17.3x4 =17.3'8¢ = 138.4 kip - ft M2 = 21.1"16 -1.2(16)2 + 108 = 138.4 K - G 18 kips 2.4 kips/ft B C A M1 x1 Ay = 39.1 kips M2 M3 x2 By = 17.3 kips x3 18 kips B 2.4 kips/ft C A M5 M6 Ay = 39.1 kips M4 x5 x4 By = 17.3 kips x6 5-7 Copyright © 2018 McGraw-Hill Education. B 4
kips C 12' A 18' P9.44 Refer to solution for P11.27 Compatibility Equation ACO = -0.36 ¢¢ ACO + AC Due to a + 6CC RC = -0.36 ¢¢ 5832(1728) RC -5184(1728) + 0.24 + = -0.36 ¢¢ 30000(60) 30000(40) RC = 0.78k 9-49 Copyright © 2018 McGraw-Hill Education. Evaluate the ordinates at 15-ft intervals. Determine the shape of cable subjected to the
loading shown. in diameter are added as shown in Figure P6.34. 18 kN w = 4 kN/m A B 21 3m C hinge 6m D I 6m 3m P9.12 Evaluating the integral: ACO = -549 EI Indet to 1st Degree Compute 6cc. B Final Results (kips) -18.6 (C) 0 A Ay = 9.3-12.4 (C) By = 18.6 -12.4 (C) Cy = 9.3 9-39 Copyright © 2018 McGraw-Hill Education. The areas of all 2
members of the truss are 20 in. ; 4 2 for the girders, I = 800 in. BA CI2I6' 9' P9.5 Case I Variable EI Use Moment-Area to Compute deflections ACO = tC/A 30 60 '6(12) + " 9(4.5) EI EI 4590 ACO = EI 1 896 4.5 6(9 + 3) 8CC = 9 ¢¢ ++ "6 + 2 ¢ge EI +g EI ACO = Select RC as the Redundant 1 3 + (6) (9 + 4) 2 EI 684 6CC = EI Compatibility equation
AC =0 = ACC + 6CC RC 4590 684 + O=REIEIC RC = -6.71kips M A =60-6.71"15¢ = 40.65 ft - kips RA = 6.71 kips Case II Constant EI This example shows that increasing the stiffness of an indeterminate structure in the region between points A & B produces a 35% increase in the moment at support A. A P9.39. Continued Case 2 Case 1 Joint
Reactions Joint Reactions Joint Label X [k] Y [k] Joint Label X [k] Y [k] N1 -41.304 -75 N1 -49.755 -75 N4 -58.696 75 N4 -50.245 75 Totals: -100 0 Totals: -100 0 Member Section Forces Member Section Forces Member Label Axial [k] Member Label Axial [k] M1 -44.022 M1 -37.884 M2 41.304 M2 49.755 M3 30.978 M3 37.316 M4 -51.83 M4 -62.193 M5
73.37 M5 62.807 Case 3 Joint Reactions Joint Label X [k] Y [k] N1 -28.296 -75 N4 -70.704 75 Totals: -100 0 Member Section Forces Member Label Axial [k] M1 -53.028 M2 29.298 M3 21.872 M4 -36.62 M5 88.38 4-58 Copyright © 2018 McGraw-Hill Education.

Use both the method of introducing unit displacements and the member stiffness matrix of Equation 16.36. Advanced embedding details, examples, and help! Something went wrong. and I = 3.16 in. 10" 17" 20" 100 kips 100 kips 100 kips 100 kips 100 kips 6 @ 15" = 90’ (a) 10" 17" 20’ 100 kips 100 kips 100 kips 100 kips 100 kips 6 @ 15" = 90’ (b) P4.56
Practical Application Arched Pratt Truss Member Type Bar Force, (kips) Tension or Compression Length, L (ft) M1 M2 M3 M7 M8 M9 M13 M15 M17 M18 M20 Bot-chord Bot-chord Bot-chord Top-chord Top-chord Top-chord Vertical Vertical Mid-Vertical Diagonal Diagonal 375.0 375.0 352.9 -450.7 -389.5 -344.2 100.0 114.7 135.0 -26.5 -23.3TTT
CCCTTTCC15.015.015.018.016.615.310.017.020.0 18.0 22.7 M9 Relative Weight = L(A/144) Required Cross-Sectional 2 Area, A (in ) 8.3 8.3 7.8 16.7 14.4 12.7 2.2 2.5 3.0 1.0 0.9 Total for truss: 0.87 0.87 0.82 2.09 1.66 1.35 0.15 0.30 0.42 0.12 0.14 17.2 M10 M11 M8 M20 M21 M17 M18 M7 M16 M15 M19 M1 250 kips M2 100 kips M12
M14 M13 M4 M3 100 kips 100 kips M5 100 kips M6 100 kips 250 kips 4-62 Copyright © 2018 McGraw-Hill Education. 1 2345A3 @ 30'=90'NBCD4 @ 25 = 100’ (b) (c) 20 psf (6 x 90) = 10,800 1b 20 psf (12 x 90) = 21,600 1b th 20 psf (2 x 90) + 15 (10 x 90) = 17,100 1b rd 15 psf (10 x 90) + 13 (2 x 96) = 15,800 Ib nd 13 psf (12 x 90) =
14,040 1b 5 floor 4 floor 3 floor 2 floor b) Horizontal Base Shear VBASE = X Forces at Each Level =k kkkk 10.8 + 21.6 + 17.1 + 15.8 + 14.04 = (a) k VBASE = 79.34 Overturning Moment of the Building = ¥ (Force @ Ea. Level x Height above Base) k 10.8 (60)+ 21.6 (48") + 17.1 (36") + kk 15.8 (24")+ 14.04 (12") = M overturning = 2, 848 13 wind
pressures in 1b/ft2 a) Resulant Wind Forces th 15 Building Section P2.10 Roof 20 3 @ 20" = 60' 5 @ 12' = 60’ Plan (a) ft.k 2-11 Copyright © 2018 McGraw-Hill Education. Continued Compatibility Equation A BX , TOTAL + RDX 6BB = 0 5.887 + RDX (0.811) = 0 RDX = -7.26 k Final Reactions All Effects 9-54 Copyright © 2018 McGraw-Hill Education. 2
4 Given: ACD = 3in. MA =FEM A =-5wL2 192 5(40)(10)2 192 M A =-104.17 KN - m; MA = E 11wL2 192 11(40)(10)2 MC = 192 MC = 229.17 kN - m MC = FEMC = XM A =0 =200 " 7.5 + 229.17-104.17 - RC 10 RC = VC = 162.5 kN XFy = 0 = RA - 200 + RC RA = 200 - RC = 37.5 kN 10-15 Copyright © 2018 McGraw-Hill Education. 2 for beams
and interior columns; A = 8 in. 36 33.9 34 32.7 31.5 32 30.3 30 MA 28 26 24 22 By 21.2 21.1 20.9 20.8 20 0 1 2 Segment AB Moment of Inertia, xI 9-11 Copyright © 2018 McGraw-Hill Education. Compute the force P that produces a sag of 2 m at points B and C. E = 29,000 kips/in.

30 kips P13.10. Also compute the maximum deflection produced by the load. The effectiveness of this strengthening scheme is demonstrated in P6.32. B 20' C D 80 kips 15' 15' P8.11 T 6BD Due to DT = +60 F T 6BD = a - AT - L. = 6.5°10-6 (60)(25°12) = 0.117 in Bar deformation due to 80 k load at “C ” PL -60(15°12) = = -0.093¢¢ AE EA 80(20 "12)
ALBC = = 0.1655¢¢ EA -100(25°12) ALBD = = -0.2586 ¢¢ EA ACy : Q1 - ACy = XFQ (AL + oATL ) ALAB = P-System 1 é 31 5 ACy = é- (-0.093) + 1(0.1655) + - (-0.2586 + 0.117)1 4 éé 4 it ACy = 0.41¢¢ DCx: Q2 -DCx = XFQ 2 (DL + oDTL ) DCx = 1(0 + 0) = 0 Q-System Q2-System 8-12 Copyright © 2018 McGraw-Hill Education. XM A = 0; 20 6 +
9 x RB = 30.03 kN 9713.8 - RB 12 Approximate Analysis Exact Analysis by Moment Distribution Although differences exist between the magnitude of forces in the two solutions, the order of magnitude in corresponding spans is similar and one can have confidence the exact analysis is correct. The hinge is located at point C. Hand + a&6¢ 6 1k /1 (6 ¢)
¢c+++-MB=0ec2gMB=18fttk SFy=0; By -1k /1 (6 ¢) = 0By =6k XM B = 0; + 5-43 Copyright © 2018 McGraw-Hill Education. Since the top chord of the truss carries the largest forces, these members would be the most impactful towards reducing the overall weight. (With no load, move ‘B’ 0.47” to the left) & +5 6 WQ = UQ -1k - (0.47 ¢¢)

=¢¢ ++ AL AB ¢e 3 +g ALAB = 0.28¢¢ Shorter (c) 6CV Use P-System as Q-System WQ = UQ 406Cv = ZFQ - AL = XFQ (at ATL )k 1 é 6CV = - 2 € 50(6.5°10-6 )80(25¢ 1216 40 € 6CV = 0.39 ¢¢ U )u 4l 8-15 Copyright © 2018 McGraw-Hill Education. 18k P3.4. Determine the reaction of the structure in Figure 3.4. 6' C B 9' 1.2 kips/ft D A 12’ P3.4 &1
01 3XZMA=9(.2)¢c9++ +18(6)-Dy (12) =0¢2 e 3 g+ Dy = 10.35 kips XFy =-18 + Ay + Dy = 0 Ay = 7.65 kips 1 ZFx =9 (1.2) + Ax = 0 2 Ax = -5.4 kips = 3-5 Copyright © 2018 McGraw-Hill Education. Compute values of the envelope at the supports, quarter points, and midspan. 2" insulation three ply felt tar and gravel 1 1/2" 3/4" plywood 15
1/2" 20" 20" Section P2.2 See Table 2.1 for weights wt / 20 ¢¢ unit 20 ¢¢ "1¢ = 51b 12 20 ¢¢ Insulation: 3 psf *~ "1¢ = 51b 12 20 ¢¢ 9.17 1b "1¢ = Roof’'g Tar & G: 5.5 psf " 12 19.17 1b ¢¢ 1b (1.5¢¢ “15.5) "1¢ = 5.97 1b Wood Joist = 37 3 ft 14.4 in 2 / ft 3 Total wt of 20 ¢¢ unit = 19.17 + 5.97 Plywood: 3 psf “ = 25.141b. D 6' P = 16 kips P9.15. (a) For the
girder HIJ shown in Figure P12.20, draw the influence line for moment at C.

Where two values of Cp are listed, this indicates that the windward roof slope is subjected to either positive or negative pressure, and the roof structure should be designed for both loading conditions. 8 kips 15 kip « ft 5’ BF5'DE4'5' 6 kips A10'P3.2 + SMA=0; 15ft-k+ 8k (5¢) + 6k (4 ¢)-Cy(10¢)=0Cy=8.5k XFy=0; +-8k-6k + 8.5k
+ Ay = 0 Ay = 5.5k + ZFx = 0; Ax = 0 3-3 Copyright © 2018 McGraw-Hill Education. Continued Dy = 4.1 kips Dx = 1.3 kips 9.3 DD D 1.364.8 BCB C B-35.2 C-16.7 -4.1 -1.4 Shear (kips) A Ax = 1.3 kips Deflected Shape Moment (kip-ft) A A Ay = 4.1 kips 10-35 Copyright © 2018 McGraw-Hill Education.

The cable in Figure P6.11 is capable of carrying a tensile load of 160 kips and the pin supports are capable of providing a horizontal reaction of 150 kips. Computer study—Influence of supports on frame behavior. The load can only be applied between points B and D of the girder shown in Figure P12.21. Use E = 29,000 kips/in. w = 4 kN/m P9.2. For
the beam in Figure P9.2, compute the reactions, draw the shear and moment curves, and compute the deflection of the hinge at C.

If indeterminate, indicate the degree. Take the origin at point A. B 15 kips 10 kips DC 10'IJ10' AGHF 4 @ 10’ = 40’ P4.17 Compute Reactions: + SM A =0; 1520+ 20 "20+ 10 "40-40Ey=0Ey = 27.5kips + XFy =0; Ay-20-10 + 27.5 = 0 Ay = 2.5 kips + XFx = 0; Ax = 15 kips — Determine Zero Bars: AB, CD, FJ, HI, IG, GJ, CG Solve by
Method of Joints 4-18 Copyright © 2018 McGraw-Hill Education. Shear At Support wL2 PL 0.4(24)2 10(24) + =+ 8484 M =28.8 + 60 = 88.8 kip- ft M= At 14 RA =10 + 0.4 (12) = 14.8k At 1 4 Point Point At Midspan RA =4.8 + 7.5 =12.3k M = 12.3°6 - 2.4 k '3 = 66.6 kip - ft Moment Envelope (kip-ft) Shear Envelope 12-45 Copyright © 2018
McGraw-Hill Education. Draw the shear and moment curves produced by the total dead load for beams B1 and B2. 45 kips 223314 45kips46515 15" 15 P4.53 Case 1: Determine all bar forces, joint reactions, and joint displacements, assuming pin joints. Determine the reactions. Assume the area of the interior columns is twice the area of the
exterior columns. Compute the vertical displacement of point C for the beam in Figure P8.35. Compute the maximum stress, using the equation0=2321119924kips44121013138824kips78 14567 24kips654Kkips6'4 @ 12' =48' P4.55 F Mc + A1 where c = 1.5 in. The two concentrated loads, supported on the combined footing in
Figure P5.52, produce a trapezoidal distribution of soil pressure. P2.14. D 16' w = 1 kip/ft w = 1 kip/ft B C w = 1 kip/ft 20' P5.45 5-47 Copyright © 2018 McGraw-Hill Education. FUNDAMENTALS OF STRUCTURAL ANALYSIS 5th Edition Kenneth M. 0 E hinge P8.9. When the 20-kip load is applied to joint B of the truss in Figure P8.9, support A
settles vertically downward 3/4 in. Uniform Load = 0.9375 k ft ) Analyze by Moment Distribution FEM = wL2 0.9375(96)2 = = 720 ft - k 12 12 M K = 0; RA (96) - 90(48) + 1080 XFy =0; V=90 - 33.75 RK = 2V RA = 33.75k V = 56.25k RK = 112.50 k Compute FDE XM K = 0; 30(16) + 30(18) + 30(80) - 33.75(96) - FDE (12) FDE = 90 k Tension
Compute FEF XM J = 0; 30(16) + 30(48) - 33.75(64) - FEF (12) = 0 FEF = -20 k Compression 13-15 Copyright © 2018 McGraw-Hill Education.

Draw the influence lines for the force in cable CE, the vertical reaction at support A, and the moment at B.

Computer investigation of wind load on a building frame. ; 2 E = 30,000 kips/in. 8’ 12' P9.42 B Selecting Cy as the redundant, the compatibility equation is: X (ACS + ACO ) + 6CC XC = AC =-CK®b6CC = Al + A2 + A3 A1 A4/5A 3/5A’ () 8 (12 + 20) ae¢ 8 (2(12) + 20)0+ A1l =t BA =¢e8 - 3(12 + 20) ++g EI 2 554.67 = (1728) = 0.2396 in. From
symmetry: Ay = Ey = 3(180) 2 B 6(30) w 90 kips 2 = 270 kips 90 kips D C 180 kips 180 kips 180 kips Using the General Cable Theorem on segment AC: Hhz = M 180 kips H (30) = 10800 H = 360 kips Ay + H2 4 @ 30’ =120 90 Shear (kips) 2 -90 = (270) + (360) 2 -270 2 10800 8100 T = 450 kips The required area is found as: A req = 180 kips 270
The resultant reaction at A is equal to the cable tension: RA = T = 180 kips T 60 kips/in 2 = 8100 Moment (kip-ft) 450 Ax = H 60 A Ay Areq = 7.5 in.2 30 ft B H C (b) Using the General Cable Theorem on segment AB: 180 kips HhB = M 360( hB ) = 8100 Ax = H hB = 22.5 ft A Ay hB B T 6-3 Copyright © 2018 McGraw-Hill Education. Displacements of
this magnitude in the upper stories would produce excessive slope of the floor and would damage the exterior facade. Sketch the deflected shape of the frame. Because the structure is symmetrical, we assume that the lateral load is equally divided to the columns (P/2 = 5k); and the points of inflection on the columns is assumed to occur at 0.6x height
of the columns.; and the point of inflection in the girder occurs at midspan. E A 30' BD C w = 6 kips/ft 4 @ 30' = 120" P6.2 A E (a) Using only the loading along the cable length, a 30 ft simply supported beam is used to analyze the cable. 20 kips 1 MA 234 520 kips6 8 RA5 @ 4' = 20' RB 4' P12.48 (a) MA (kip-ft) RA (kips) RB (kips) (b) Positive wheel
Loads at Locations 4 and 6 RB = 20 (1.3) + 20 (0.704) = 40.08 kips 12-51 Copyright © 2018 McGraw-Hill Education. (h) Write the equations for shear and moment between B and C using an origin at B. Moment Midspan Envelope for Max. + ZM B = 0; 30 k (20 ¢) - 80 k (30 ¢) + FICX (30 ¢) = 0 FICX = +60 k tension Complete Analysis by Method of
Joints 4-15 Copyright © 2018 McGraw-Hill Education. 50 kN P10.19. CD = -53.67 kips (C) XFx = 53.67 cos(26.57) - ED = 0 Angle of AB = tan-1 (0.5) = 26.57 deg. Draw the 4 shear and moment curves. (1) and (2) 3975 3975, 6 =6B = 31 EI D 62 EI\ M AB = -77 k-ft , M BA = 128k-ft , M BD = 32 k-ft Analysis of Members (Statics) Shear Moment Shear
Moment 10-26 Copyright © 2018 McGraw-Hill Education. The windward and leeward wind pressure profiles in the long direction of the warehouse are also shown. 2 Bar CD has an area of 4 in.

P6.32). w = 2 kips/ft P5.27. Determine the member end moments and draw the shear and moment curves. If unstable, indicate the reason. P9.9. Continued 4 kips/ft MA = 31.5 kip-ft C A B 1.5EI Ay = 18.9 kips EI By = 21.1 kips 18.9 8 B Shear (kips) A C -13.1 13.3 2.166 ft Moment (kip-ft) -8 -31.5 Reaction Magnitude (kips and kip-ft) As I of segment AB
increases the moment reaction at A increases while the vertical reaction, By, decreases. Continued Part (c) FIXED COLUMN BASE Three assumptions were required for the fixed base frame. Determine the forces in all bars of the truss. Indicate the spans that should be loaded with a uniformly distributed live load to maximize moment in the column.
5m w = 40 kN/m P10.15.

Determine the location of the 40-kN load such that sags at points B and C in Figure P6.14 are 3 m and 2 m, respectively. A C B P12.55 Influence Line for Moment at A and loading for maximum moment. Draw the shear and moment curves for the indeterminate beam in Figure P5.33. w = 2 kips/ft P10.6. Draw the shear and moment curves for the

frame in Figure P10.6. Given: El is constant. P =30 kips DC 12’ BE 12'A9'P8.13 FP L AE & 3 6+ 60(9'12) &2 3 +0 (-50)15"12 =¢¢ ++ +¢g- + e¢c4 @2 "9000¢e 4 +g 2 ~ 9000 = 0.27 + 0.625 (a) ZQ - 6Dy = ZFQ 1k - 6Dy 6Dy = 0.895 in k (b) Bar AE Fabricated 8 Too Long 5 2Q - 6 = XFQ - ALP-System3581°0+-ABH=-"4468ABH =in 3 Q-
System 8-14 Copyright © 2018 McGraw-Hill Education. for the exterior columns. 8 6 C 100 kips 60’ 60’ P6.6 Computer Value of 0 that Minimizes the Volume of the Cable By symmetry FA = FC = F and Ay = By Ay FA = sin 0 Area required = Ay = Cy = 5 ok FA = F 50 = G allow sin 0 (150) 50 sin 8 area = 1 5 sin 8 60 ¢(12 ¢) 720 L=cos 0 cos 6 & 1
+06ee 2(720) +6 480 Volume V = Area(2L) = ¢¢ +¢¢ + V= ¢e 3 sin 0 ge +¢ cos O +g@ cos 0 sin 0 in 3 Length L = LAB = LBC = Identities: sin 2 6 = 2 sin 6 cos 6 1 sin 6 cos 6 = sin 2 6 2 480 Volume V = &1 6 ¢¢ sin 2 6 ++ +g ¢e 2 V= To Minimize Volume sin 2 6 = 1 6 = 45 960 sin 2 0 in 3 6-7 Copyright © 2018 McGraw-Hill Education. Analyze the frame

in Figure P11.12 by moment distribution. Consider the structures in Figure P13.21, respectively. Determine the moment at A and the reactions at C and D. A C D F wind 140 mph gs = 0.00256V G 160" H 80' P2.15 Compute Wind Pressure on Leeward Wall p gz GCp; Use Value of gz at 140 ft. Therefore moment at the rigid joints B and C are simply
Ph/L. Four 2 cables, each with an area of 13 in. E is constant and equals 2 30,000 kips/in. -0.25 in. P4.1. Classify the trusses in Figure P4.1 as stable or unstable. Establish the funicular arch for the system of loads in Figure P6.28, if the maximum allowable compressive force in the arch is 85 kips. The values of V & M are identical in members AB,
Moment Distribution FE, DE, and CB, and V = 25 kips.

For the girder in Figure P12.15, draw the influence lines for the reaction at A, the moment at point B, and the shear between points A and B. 1.0 5° 0.8 roofs with obstructions or non-slippery surfaces 0.6 unobstructed slippery surfaces with thermal resistance, R = 30°F-h-ft2/Btu (5.3°C-m2/W) for unventilated roofs or R = 20°F-h-ft2/Btu (3.5°C-m2/W)
for ventilated roofs Cs 0.4 0.2 0 0 30° 60° Roof Slope 90° Roof slope factor Cs with warm roofs and Ct = 1.0 P2.19 ghGCp qhGCp 6 h qzGCp qhGCp Section (b) P2.13 Sloped Roof Snow Load PS CS pf From Fig. = 0; 5k (9 ¢) - M A = 0; M A = 45ft -k FBD “AB” (b) Pinned Column Bases Assumptions: 1) Shear in Columns are Equal. P3.7. The support at
A prevents rotation and horizontal displacement but permits vertical displacement. Continued + M BC + MCB - VBC (3¢) = 0 MC = 0; VBC VBC Segment BC M + MCB (26B + 0.111A x) = BC = EI 3¢ 3¢ = (0.6676B + 0.03703A x )EI Where 6B = -0.011349A x VBC = 0.0294A x EI + XFx=0; 100k - VBA-VBC =0 ]JT. B 0.474 260 -260 0 FEM D
MAB A -46.4...9-18 34.2-68.40MBC...CDCDFEM 0.526 D MCB ... CD CD FEM FEM D MDC 260 -130-61.6 -16.2 -4.3 ... 464 FEMCDCD ... MCD 0.474 0.526 -260 130 61.6 16.2 4.3 ... -46.4 260 -260 0 CFEM C D D D ... MBA 3.87 kips D 3.87 kips S = 7.73 kips 12 ft 3.87 kips C 3.87 kips 46.4 kip-ft 46.4 kip-ft 3.87 kips 3.87 kips B 24 ft C
-46.4 kip-ft -46.4 kip-ft 3.87 kips 12 ft A 3.87 kips Horizontal Displacement of Joint C A HC = 41 = 5.30 in.

Calculate the axial forces produced by the live load in column C1 in the third and first stories. k k 2-22 Copyright © 2018 McGraw-Hill Education. D 4' A P12.11. Wait a moment and try again. B4I C 12'TA 6' 24' P10.5 WL2 2.8(24)2 ==-134.4 kip - ft 12 12 FEMCB = 1344 kip - ft i 2 EIBCi(26B) + FEM BCiMBC =iiLii4 EIBCOBii=-134.411i
Lii2 EIBCOBii+ 134.4 (1) MCB=}tiLi2EIAB4 EIOBiii(20B)=MBA=i12iLi2EIAB2EIOBiii(0B)=MAB=1ii12LiJ FEM BC = - Compute Reactions at A and C + Compute VCB; 0 = 67.2(12) + 162.4 - 78.4 - VCB 24 VCB = 37.1 Equil. P7.16, the nine equally spaced loads of 36 kips approximate a uniformly distributed load that will
produce a uniform compressive stress on all cross sections of the arch (see the plot of axial forces and moments on page 6.32B. 112 1"L1=12"K2x4 2L 2 =15"45°3P14.3 AL1 = 1¢¢; AL2 = 0.707 ¢¢ 2 ALAE 1¢¢ (2 in )30,000 = = 416.67 kips 12 "12 in L1 0.707(3in 2 )30,000 AL AE F2 = = = 353.5 kips 15°12 L2 F2 x = 0.707(353.5) = 249.93 Kkips
F1 =F2y =0.707(353.5) = 249.93 kips K2 x = 416.67 + 249.93 = 666.6 kips K 2 y = 249.93 kips 14-4 Copyright © 2018 McGraw-Hill Education. P9.38. Note that allowable compressive stress is lower due to buckling.

Then compute the reactions at A and C. Calculate the hydrodynamic and hydrostatic resultant load and location on the walls ABC and IJKL for Load Cases 2 and 3, due to both inflow and outflow directions. Using Bernoulli’s principle in Section 8.8, compute (a) the horizontal and vertical components of the displacement of joint B and (b) the change in
slope of member BC. Compute the deflection at B and the slope at C in Figure P8.21. Assume the truck can move in either direction. At alternate joints, floor load is distributed to three points along the arch axis, thereby reducing joint deflections significantly in both the horizontal and vertical directions. Gilbert SOLUTIONS MANUAL CHAPTER 2:
DESIGN LOADS AND STRUCTURAL FRAMING 2-1 Copyright © 2018 McGraw-Hill Education. 20 kips P3.26. -12 5 kN/m P5.31. 3 P16.8. Solve Problem P16.7 using the direct summation of global element stiffness matrices. Ignore the weight of the hangers. Given: E = 200 GPa, 2 2 AAB = 1000 mm , and AAC = AAD = 500 mm . Analyze the
Vierendeel truss in Figure P11.31 by moment distribution. P = 20 kips hinge AB 10’ C 5' D 15’ P5.17 5-19 Copyright © 2018 McGraw-Hill Education. (b) Repeat the computations with pinned column bases at A and D.

B 100k -0.0107Ax EI- 0.0294Ax EI =0 A x = 0.124 ¢¢ 6B = -0.011349 A x = -0.001407 rad. EI is constant. Neglect weight of beam. A 24 kips B12'F6'E12°'CD 9'6'9'P4.42 + M D =0 = 24 30 - RC 24 RC = 30 kips + XMC = 0 = 24 k "3¢ - FAD 24 FAD = 3 kips tension + ZM f=0 =24k 12 ¢ - 3k "15¢ - FBC 9 ¢ FBC = 27 kips compr. Floor
beams are connected to columns by rigid joints. 2) Mmax = -1.5(12.67)2 + 38°12.67 -160 = -240.79 + 481.46 -160 Mmax = 80.67 kip - ft = 60.5 kip - ft 5-13 Copyright © 2018 McGraw-Hill Education. Both structures have same boundary conditions of pinned bases, and both are symmetric in geometric and material properties, the same assumption
applied to both: lateral load is divided equally to the columns. The remaining results are consistent with similar truss bar forces for the middle 2/3 of the truss. VPO = -VOP = F1 = 1.714 k ®L 6 Moments @ ends of beam = V¢¢c BM +++ ¢é 2 +g &15¢ 6 M PO = MOP = 1.714 k g¢ +++ = 12.86 ft -k (Exact 18.8) e¢ 2 g Axial force in the beam & shear
@ top of column.

Neglect all the applied loads. 5' 10" 10" P5.22 Left Side: Displacement: F = -kx 5 XM A = + (15 - 5) - (5) By = 0 2 By = Ay = 37.5 kips 26.25 = -30 - x x = 0.875 in Right Side: XMC = 150 - 5(37.5) + 10(30) - 10 Dy = 0 x= Dy = 26.25 kips 78 ¢¢ XFy =-37.5+ Cy-30 + 26.25 =0 Cy = 41.25 kips 15 kips/ft AB C Dy 37.5 3.75 2.5 ft -37.5 2.5 ft 46.875

0 Shear (kips) 0 0 Moment (kip-ft) -375 Deflected Shape A B C Dy 5-24 Copyright © 2018 McGraw-Hill Education. L.L. Compr in Bar KJ (2 Trusses) 3 3 (24) - (10) = -21.75 kips 4 8 Load Each Truss = 10.88 kips FK] = - Max. D 16’ P3.28. P2.16. ACB 12' 0.6" D 18’ 12' P11.251 = 240 in4, E = 29,000 kips/in2 wlL.2 2(2)2 = = -24 kip - ft 12 12 FEMCB
= 24 kip - ft 6 EIA 6(29,000)240(0.6) FEM BD =-2 =L (12 "12)2 =-1208 in - kip =-101 ft - k D.F. 1240 KAB === 13.33 =.308 L 18313 (240) KBC===15.0=.39641.412313 (240) KBC == =15.00=.396414 12 43.33 = XK S¢ FEM BC = - Free Bodies + M B =0 = 6.06 + 24 ‘6 - RCy 12 RCy = 150.06 kips VBC = 24 -12.51 = 11.495k

11-32 Copyright © 2018 McGraw-Hill Education. 4 kKN B C x 6m A 9m P5.11 Reactions 2Fx = 0; RAX =4kN -+ XM A =0;4kN ‘6 + 18kN '3-RC9=0RC =8.67kN + XFy=0; Wx4 =;x9RAY-18 + 8.67 = 0 RAY = 9.33 kN Wk =4x9 Shear + XFy=0; W-xV=x+867=024xxV=--867922V =x2-8.679 Moment + XM Z = 0; x &&x0

M+Wx-¢c+++-867x=02e30240x2M=867x-¢cx+++¢ce9@g6M =8.67x-2x3 27 5-12 Copyright © 2018 McGraw-Hill Education. But interpolation should only be carried out between values of the same sign.

Lateral bracing is located on all four edges of the mechanical floor framing for stability and transfer of lateral loads. Draw the influence lines for the reactions Ax and Ay at the left pin support and the bending moment on section 1 located at the face of column AB. Draw the influence lines for RA and the bar forces in members AD, EF, EM, and NM. , I
= 180 in. 8-9 Copyright © 2018 McGraw-Hill Education. For both the girder and the arch, determine all forces acting on the arch joints as well as the joint displacements. E P4.44. For all members, E = 4000 ksi 4 and I = 1000 in. Express answer in terms of EI.

CD30KkipsIIII1.5IAFE 16'16' P11.27 -6 EI -6(3000)1500 se¢ 1 6+ (1) = ¢ + = -108.5 kip-ft 2 2 L. (12(12)) ¢el2 +@ -6 EI -6(3000)2250 &&¢ 1 6+ (1) = = ¢ + = -162.8 kip-ft 2 L2 (12(12)) ¢é12 +g FEM AB = FEM BA = FEMED = FEM DE = FEMCF = FEMFC KAB =K DE =1, 12 DFBA = DFDE = DFCB=DFCD=KBC=KCD=1124=,7112 +
112+ +181161121161,16 KCF=1511=128116371DFCF=1=1++2128DFBC=DFDC=1=,4+161112112116S1in.w=4KkN/mP5.11.8kipsBC12°'AD9'10'P3.6 + XM A =0;8"12+ 10 '14-Dy (19) =0Dy = 12.42 kips + 4 ((RA) + 12.42-10 =05 RA = 3.025 kips XFy = 0; + 3 (-3.025) - Dx + 8 = 0 5 Dx = 6.185 kips
- XFx = 0; 3-7 Copyright © 2018 McGraw-Hill Education.

One efficient and practical way to increase the lateral stiffness to a frame with simple framing is to use diagonal braces, as in Case 3. 10 kips P3.18. Analyze the frame in Figure P11.32 by moment distribution.

Approximate method gave reasonable results for girder end moments and Column end moments, which were within 6.4% and 3.6%, respectively. 30" P2.22.

Continued 24 2526 27 19.4280029.4280039.4280049.4280059.428001 -6.667002 -6.667003-6.667004-6.667005-6.6670019.4280029.4280039.4280049.4280059.4280018.6560028.6560038.6560048.65600058.65600 13-53 Copyright © 2018 McGraw-Hill Education. 9 kips P="?

To counteract this sag, a cable and post are added beneath the beam. (kN) 9-29 Copyright © 2018 McGraw-Hill Education. (c) Using only Table 8.2, explain your result. and E = 30,000 kips/in. P3.21. Results are Inconsistent: (1) Magnitudes must be the same since bars have 45° slope. This analysis shows that forces take the most direct path to the
supports. 8 BC 8' 12' 5k A 8' D 16’ P16.6 Force Vector Joint “B” Joint “C” Freebody “BC” M1 + 20 =0M2-20+ 10=0F3-2.5=0M1 =20 M2 = 10 F3 = 2.5k é 20u € 4 [F ] = éé-10uu é u éé-25u0 Stiffmess Matrix Unit Rotation at Joint “C” Unit Rotation at Joint “B” 16-11 Copyright © 2018 McGraw-Hill Education.

9' P11.10. (f) Evaluate the moment at section 1., and 2 E = 29,000 kips/in.

The objective is to establish the difference in response of a parabolic arch to (1) uniformly distributed loads and (2) a single concentrated load. Hhz = M 4 Shear (kips) Point B: 150( hB ) = 1080 hB = 7.2 ft Point D : 150( hC ) = 2100 2300 2100 1080 hC = 14 ft Moment (kip-ft) Point D : 150(hD ) = 2300 hC = 15.3 ft Ax = H A Ay hB B T 6-12 Copyright
© 2018 McGraw-Hill Education. WQ = UQ 2Q - 6P =0k 36 -1k (3¢¢) = 02 AH 6AH = 2 ¢ 8-31 Copyright © 2018 McGraw-Hill Education. 10 kips 10 kips P11.15. 1.5" P8.27. displacement, the designers will shorten the distance between supports by moving support A to the right. (b) If the horizontal displacement at joint B is not to exceed 83 in.,
what is the minimum required value of I? Load is transferred from the roadway to the upper panel points by a system of stringers and floor beams (not shown). P13.18. AC ,TEMP + 6CC RC = 0 6CC = 0.27 ¢¢ + 0.0076 ¢¢ RC = 0 All Forces in kips RC = 35.526 kips — 9-28 Copyright © 2018 McGraw-Hill Education. , and E = 30,000 kips/in. Evaluate
the influence line ordinates at the quarter points of the span. (b) Compute the deflection of point C. Determine all reactions and draw the shear and moment curves locating points of inflection and labeling values of maximum shear and moment in each span. Continued (b) Doubling the area and moment of inertia of the braces reduces the lateral
displacements by 35% and 29% at the 2nd and 3rd floors, respectively. 45 kips B C 8' A D 6' P5.44 72 Left Section: XM A = Bx = 0 48 Bx = 0 Ax = 0 -45 Shear (kips) Right Section: XM D = -8(45) - 3(4 - 6) + 6 By = 0 Ax = 0 By = 72 kips Ay = 72 kips Dx =45 XFy =72 -4 -6 + Dy = 0 Ay = 72 Dy = -48 Dy = -48 kips 360 XFx = -45 + Dx = 0 Dx = 45
kips Moment (kip-ft) 90 o Deflected Shape 5-46 Copyright © 2018 McGraw-Hill Education.

= +8.1k2 1 + M A max. 3 kips P13.14. C p = 0.8 on windward side p = 49.05 k z (0.85)(0.8) = 33.354 K z Compute “p” for Various Elevations Elev. 9 kips A P12.54.

The 18-kip load is an additional live load that represents a heavy wheel load. CL 11" P = 24 kips 22" CLC D B 9' 16" 9' 22" varies 12" A 16" 18' CL P8.44 (a) Roller Support at D 8-51 Copyright © 2018 McGraw-Hill Education. (b) Diagonal bars do not buckle and may carry either tension or compression. Expansion, a = 6 “10-6 in / in of Determine Bar
Forces and Reactions AL AB = aLAT =6 "10-6 60" 25°12 ALBC = AL AB = 0.108 Ins AC ,TEMP 1k ‘AC ,TEMP = ZFQ ALP Final Results 5 (0.108)2 = 0.27 in 4 6CC 11.17 AC ,TEMP = 6CC 1140 AE 1140 = = 0.0076 in 530,000 Previously Computed Compatibility EQ. The moment diagram deviates considerable. of cross section @ 120 1b/ft3.
Determine the forces or components of force in all bars of the trusses in Figures P4.43.

FBD “BC” Girder P13.20. EI 5 6CC = 1.214 in. P13.20. Computer Study—comparison of cantilever and portal methods with an exact analysis. P2.17 Cs is Approximately 0.9 (Non-Slippery Where pf Flat Roof Snow Load pf 0.7 CeCt I pg Surface) Ce = 0.7 Windy Area Ps = Cs Ps = 0.9 (19.6 psf) = 17.64 psf Ct = 1.0 Heated Building I = 1.0 Type II
Occupancy Pg = 40 psf for Boston & 16 ¢ 6 Cs = Based on Roof Slope 6 = Tan-1 ¢¢ ++ = 33.7 ¢e 24 ¢ - Pf = 0.7 (0.7)(1.0)(1.0)(40 psf ) = 19.6 psf Uniform Load Acting on Trusses Spaced @ 160.c. Wsnow = 17.64 psf (16 ¢) = 282.2 plf 2-24 Copyright © 2018 McGraw-Hill Education. 40 kips P13.16. Analyse by Moment Distribution. For the girder in
Figure P12.19, draw the influence lines for the reaction at I, the shear to the right of support I, the moment at C, and the shear between CE. If stable, indicate if determinate or indeterminate. , I = 348 in. Plot the graph of each force under a sketch of the beam. If the arch rib ABCDE in Figure P6.30 is to be funicular for the dead loads shown at the
top joints, establish the elevation of the lower chord joints at Band D. BDAC 15m 15 m 12 m 30 m P12.22 Eq. of Parabolay = Kx 2 at x = 30, yB = 12: 12 = K (30)2 = 1 =K 75 Point D at x = 15, yD = Influence Lines 1 (15)2 = 3 M 15 (b) Reactions due to 10 kN/m a1 6 Ay = w(area) = 10¢¢ ‘1" 60++ ¢e 2 +g Ay = 300 kN sl 6 Ax = ¢¢ "1.25
‘60++10¢ce2 +g=375kNa&l oMk +MatD =¢¢ " 24 “5.625++10 kN/m ¢e 2 +g (LOAD "AREA) = 675 kKN - m M at D if Uniform Load Acts over Entire Span &l 6 1 6 M D = WA =10¢¢ "1.25°60++ -10 ¢¢ 36 '3.75++ M * =0 ¢e 2 ¢e 2 +g +g *Uniform load on a parabolic arch produces axial force on all sections but no moment or shear.
Compute the vertical displacement of the hinge at C for the funicular loading shown in Figure P8.16. 4. Given: E = 200 GPaand 6 41 =120 " 10 mm ., E = 29,000 kips/in. 4m 4m B C D 4m A 200 kN P9.31 Select RC as Redundant Q-System P-System ACO : -1kN - ACO = X FQ FP L AE (0.707)(141.42)5.66 -0.707(141.42) ACO = + 500(200) 1000(200)
=-0.00566 + (-00283) ACO = 0.00849 6CC : 1- 6CC = X FQ 2 L AE (0.707)2 5.66 (0.707)2 5.66 12 (4) + + 6CC = 1000 " 200 500 ~ 200 500(200) = 0.0000141 + 00.000283 + 0.00004 = 0.0000824 = 0.0824 "10-3 m Compatibility EQ. 6m A P5.25. P 3 @ 12' = 36" P2.8. The building section associated with the floor plan in Figure P2.4 is shown in Figure
2 P2.8. Assume a live load of 60 1b/ft on all three floors. Which method produces a larger seismic base shear? and support C settles 0.5 in. P4.21. EhDhB=2m hC 6m D C A 15 kN B 3m 5m 2m 5m 30 kN P6.4 Reactions of simply supported beam: ZM A = 0 = 30(3) + 15(10) - Ey (15) 30 kN 15 kN E y = 16 kips ZFy : Ay = 29 kips 29 General Cable
Theorem on segment AB: Shear (kips) Hhz = M -1 -16 H (2) = 87 H = 43.5 kips 87 Finding the vertical reactions of the cable supports: Moment (kip-ft) XM B = 0 = -43.5(0.8) + Ay (3) Ay = 11.6 kips Therefore, maximum cable tension will occur in segment DE: RE=T=E+ HAAx=HXFy: Ey=33.4kips 2y810080Ay1.2m0.8mBhB=2mT2
= (33.4)2 + (43.5)2 T = 54.8 kips Sag at C and D: HhC = M HhD = M 43.5( hC ) =87 - (1)5 hC = 1.89 ft 43.5( hD ) = 80 hC = 1.83 ft 6-5 Copyright © 2018 McGraw-Hill Education. The exact analysis accounts for the variation in moment of inertia and lengths for the members, whereas approximate methods does not. J P4.41. deflection occurs when
loads are centered symmetrically on the beam span. 80 kips P16.5. Analyze the frame in Figure P16.5 and draw the shear and moment curves for the members. too long. Given: E = 3000 kips/in.

(b) If support B settles 3 in. of Condition (MHINGES = 0) \ Determinate (f ) Remove Restraints: 3@B; 3 Cut @ C; 3 Cut @ D \ Indeterminate 92 5-56 Copyright © 2018 McGraw-Hill Education. The top 2 chord members 1, 2, 3, and 4 are 4 X 4 X 1/4 in. The pin joint at E acts as a hinge. Analysis of 2nd floor and attached columns. at Joint B MCB = M BC
=MDC 2 EI (26C + 6B ) + 16 8 2 EI (6C ) = 8 Equil.

MEXT=15(6¢) =90 ft - k k M INT = F1 (22.5¢) + F2 (7.5¢) + F3 (7.5¢) + F4 (22.5) = 3V1 A(22.5)(2) + V1 (1.5 A)7.5(2) = 1575 VI AM EXT = M INT 90 = 157.58 V1 AV1 A = 0.5714 F1 = F4 = 0.5714(3) = 1.714 k (Exact 2.4 k) F2 = F2 = 0.5714 k (1.5) = 0.857 (Exact 0.54 k ) Beam “ PO” (M19 Risa) Assume shears are equal each end of beam.
Use the shear at hinge B as the redundant.

Bw =6 kN/m C 5m A 3m P8.29 Virtual Work Compute 6Cx: x Q1 - 6Cx =X 0MQ1 MPOdxEI5dxEI0I&® 306 =¢¢30x2 +x4 +++Elecd4g1 -6Cx=0x(60+3x2)kN50=1218.75FEI 6Cx = 25.4 mm P-System Q1 System for 6Cx Compute 6Cy: x Q2 - 6Cy =X 0 MQ2M PO dxEI53dxdx+ 0x(20x)EIEI00145513533=(180x+3x)0
+ 60.67x0 =EI EI 6Cy = 30.3 mm 1kN - 6Cy = 0 (3kN'm )(60 + 3 x 2 ) Q2 System for 6Cx 8-35 Copyright © 2018 McGraw-Hill Education.

ABC(@ABCDMBABCFDE(c)DIJGHEFAB (d) P10.35 (a) Indeterminate 3°: Rotation @ A, B, & C (b) Indeterminate 3°: Rotation @ B, C, & D (c) Indeterminate 6°: Rotation @ A, B, C, D, E & F (d) Indeterminate 13°: 10 Joint Rotations & 3 Degrees of Sidesway 10-42 Copyright © 2018 McGraw-Hill Education. Using the method of sections,
determine the forces in the bars listed below. Their analysis results are differ due to the knee brace. Ignore the applied load. Analyze by moment distribution. (b) Draw freebody diagrams of each truss and evaluate the forces applied to the trusses at joints C, B, and D. C P4.9. Determine the forces in all bars of the trusses. Round the camber to 1% in.
Draw the shear and moment curves for the footing in the longitudinal direction. Express answer in terms of E, I, L, and w. Analyze the frame in Figure P10.16. B 12’1 = 240in.4 I = 120 in.4 A 24" P10.251G =2 IC; E = 29,000 ksi; 6C = 0 WBC = 0.75 = 0.0026 rad 12(24) 6 A and 6B = Unknowns 2 EIC ¢ 20 + 6Bu 0 12(12) e A2 EICé 26 + 6 Au M BA
=012(12)éB2E 2IC é 26 - 3(0.0026)u M BC =1 24(12) é B2 E 2 IC é 6 - 3(0.0026)u MCB = 11 24(12) é B M AB = Equilibrium Equations (1) M AB = 0 (2) M BA + M BC = 0 Substitute Moment Equations into Equilibrium Equations 2 EIC0é20 + 06 u=00A=-BBUA € 14422 EIC2EICé20+06Uu+ ¢é20-0.0078u=0(2a)A010144€B144¢B
(1a) Substitute 6A into 2 a 6B = 0.00233 rad 6 A = -0.001115 rad Substitute Values for 6A and 6B into Moment Equations M AB = 0 M AB = 0 2(29000) 1 (120) éé 0.00446 - 0.00112u 144 12 29000 é 1 2(0.00223) - 3(0.0326)ul é€120ul = 72 € 12 29000 1 (120) é€ 0.00223 - 0.0078ult = 72 12 M BA = M BA = 13.45ft-k M BC M BC = -13.45ft-k MCB
MCB = -22.434 ft-k 10-28 Copyright © 2018 McGraw-Hill Education. The external pressures for the wind load perpendicular to the ridge of the building are shown in Figure P2.13b. (a) Compute the reactions, plot the deflected shape, and draw the shear and moment curves for the columns and girder, using the computer program. A E 4 @ 30' = 120’
P6.30HYE=MH50 =1950H =39k @ B and D F C B Compute H 40 kips Hh=M 39h = 1500 h = 38.46 k 6-33 Copyright © 2018 McGraw-Hill Education. Indeterminate, statble Unstable b=13r=5n=9b =6r=4n=5{f) (b +r=84) > (2n=18) (b + r = 10) > (2n = 10) Determinate, stable Determinate, stable b =8r=4n=6b =6 (g) r =4 n =5
b+r=12)>2n=12) (b + r=10) > (2n = 10) Determinate, stable Unstable: load applied at joint connecting diagonals cannot be supported. 2-23 Copyright © 2018 McGraw-Hill Education. The truss in Figure P3.30 is composed of pin-jointed members that carry only axial load. Likewise, constant positive shear results in a linear moment diagram
with positive slope.

K] P12.32. P4.51. P6.4. (a) Determine the reactions at supports A and E and the maximum tension in the cable in Figure P6.4. (b) Establish the cable sag at points C and D. B 30 kips 30 kips 30 kips 30 kips 30 kips CDEFG12’AHMLK6 @ 16'=96"]J16 @ 16' = 96’ P13.10 Replace Truss by an Equivalent Uniformily Loaded Beam. Since the Y-
components are equal, the only way equilibrium can be satisfied i.e. Y+Y = 0 is for Y’s to = 0 if Y’s = zero, F’s must equal zero Joint B+ XFy=050-YAB=0YAB=50CkNYABXAB=3150XAB==16.67kN 310 FABY =52.71 3 AB + XFx = 0; FAH - X AB = 0 Since FBH = 0, joint consists of three bars, two of which are colinear: therefore
force FBI in the noncolinear bar is zero, see case 2 in section 4.5 of text. B5m C 5m D A 10 m P8.41 Virtual Work Fq Fp Ldx +X EI AE 11.18 dxdx 1°80 10 (x)(80x) + 0 (35.778x)(0.4475x ) + EIEIAEQO (CD) 1kN- 6BH=X0MpMq56BH=003u¢é80x3ué 800U+ é€16.011x14 =é + € 3EIu é 3EI U AE é {10 &€ 10 3333.33 7458 800 = + + EI EI
AE 10, 791.33 800(106 ) = + 6 -6 200 "10 600 "10 1500 "~ 200 106 5 11.18 = 0.0899 + 0.0026 = 0.0925 m = 92.5 mm P-System Note: The Contribution on Axial Deformations in Member BCD is Small and Not Included. -1 P8.22. 6' 6' P14.2 Stiffness of beam under mid-span point load, KP: P31 KPLeae¢Loae 2 LL 6+ 5KPL + +=¢¢ +++¢¢g 2 2 EI
e2ge 322 +g48EI 48EI = 23.15 kips/in KP = 5 L3 L/2 L/2 t BA = 1 = tBA = AB = 1 in. Determine the reactions at all supports and the force transmitted through the hinge at C. The reinforced concrete bridge girder, attached to the massive end wall as shown in Figure P12.59, may be treated as a fix-ended beam of varying depth. P16.4. Using the
stiffness method, analyze the frame in Figure P16.4 and draw the shear and moment curves for the members. Case 2 and 3: As a general rule, the stiffer part of the structure attracts (i.e., resists) more forces. (a) Compute the vertical deflection and slope of the cantilever beam at points B and C in Figure P8.20.

=01-M A max.

(see 11.25, for evaluation of 6AA ) 4.375 E 4.375(12)3 = 29,000 in = 0.261 k Horiz 1 1.2 ¢¢ RAX = = 4.6 kips 0.261 6AA = Select RAX as Redundant + MC : RAY 30 - RAX 15 = 0 RAY = 1 R = 2.3 kips 2 Ax Released Structure Deflected Shape Moment Created by Fabrication Error Units (ft.kips) 9-46 Copyright © 2018 McGraw-Hill Education.
Published on Jul 30, 2020AboutDownload Solution Manual Fundamentals of Structural Analysis 5th edition 0073398004 Fulllink donwload Want more? Draw the influence lines for the moment and shear at section 1, and the moment at section 2. = é1(8) + (1)(6)u 1.2 k/ ft. C P3.29. Draw the influence lines for the reaction at A, the moment at D, and
the shear to the right of support A. Determine the reactions at supports A, C, and E. 258 P2.17. Consider the truss in Figure P9.36 without the applied loads. 8 kips 10 kips 6 kips A 10' B 6' 10" 30’ 10’ P12.44 Max. Given: I = 144 in.

, carry out an approximate analysis of the second floor by analyzing the second-floor beams and the attached columns (above and below) as a rigid frame. L.L. Compr. w = 2.4 kips/ft BC 21 6 kips D 21 112" 6" A 5" 20" P8.38 10 kips B 2.4 kips/ft 10 kips E 2EI -50 6 kips D C B E 2EI -120 -480 D C 2EI 2EI 6 kips -430 -58 EI EI MP -466 A (kips) A 1 kip 1
kipCBFP (kip-ft) EDBDEC1kipECD1kipCEDB-5-1-15MQ,BVFQ,BV MQ,BH FQ,BH (kip-ft) (kips) (kip-ft) (kips) A6BV AA -12 A FL11111158(12)50(5)5 430(5) 6 (430 466)(5)6 CM1 M3 L FQP EIAE 2 EI3EIEI2AE 696 26,235.83 (1728) (12) 6BV 8.63 in. XM A = 10(20) + 10(40) - Gy (80) = 0 10 kips 10 kips Gy = 7.5
kips Dx XFy = Ay -10-10 + 7.5 = 0 Ay = 12.5 kips Dy Utilizing the hinge at mid-span:, the horizontal reaction is found. 34 C 20 kN D E 90° 34 3m 90° FBJI H 3m 60 kN G A 4@4m P4.51 Reactions + SM A =0:12 '3+ 12 6 + 16 "4 + 60 ‘8-16 RG = 0RG =40.75 kN + XFy = 0: RAY + 40.75-32-60 = 0 RAY =51.25kN + XFx =0: 12 + 12 -
RAX = 0 RAX = 24 kN Joint G Cut Vertical Section to Right of D + ZM A = 0 0 = FDE 3 - 40.75(4) FDE = 54.33 kN (C) 4 X EF = YEF = 54.33 kN (C) 3 + XFy = 0: 40.75-YDH = 0 & YDH = 40.75 kN YDN 3 = FHF = X EF = 54.33 kN (T) X DH 4 \ X DH = (40.75) 4 3 X DH = 54.33 kN (C) + XFx = 0 = 54.33 + 54.33 - FIH FIH = 108.66 kN (T) 4-52

Copyright © 2018 McGraw-Hill Education. Check the results using moment distribution. w = 6 kips/ft BA C21124' 18" P11.6 wl26 242 ==288121232 216 3062I91IKAB=¢¢+++=¢c+++==4¢é¢cLoced4 0241614481 KBC==181441713KS¢ =14491KAB9=144=DFAB=¢1711732K S 14481 KBC 8 DFBC = =144 =¢ 17
I117XKS 144 FEMAB=-FEMBA=+ABXMA =0 =144 "12 + 203.3 - VBA 24 VBA = 80.47k + BCXM B =0 =-203-101.65 - VCB 18 VCB = 16.925k 11-7 Copyright © 2018 McGraw-Hill Education. (see 7.4 in text) ® 8hx 0 WL2; T=H 1 4+ ¢¢2 +++8hecLog2H=a2 h4d 6L, T=H1 +¢c+++¢ceL g2 2 Forx = 6(120)2 = 900 kips 812 2 ee12 ~
40+ T=9001+ ¢c ++ =969.33k ec 120 g For h = 12 ¢; H = 6(120)2 = 450 kips 8" 24224 "4 6+ T =4501 + ¢¢ ++ = 576.28k ¢e 120 g For h = 24 ¢; H = 6(120)2 = 300 kips; and T = 468.6 k 836 6(120)2 = 225k ; and T = 424.53k Forh = 48¢ ; H = 8" 48 6(120)2 = 180 k; and T = 402.5k For h = 60 ¢; H= 860 1 h 1 Note: For economy of

materials should be in the range of to 3 4 L For h = 36 ¢; H = 6-19 Copyright © 2018 McGraw-Hill Education. P4.56. 6 kips - 7.54.5-N 1.5 +4.57.5(T)-25.5(C)04.5D45+1.5-15195(ME15+255(TV)LG-19.5(C)1.5+1.51.525.5(T)MF-25.5(C)1.5195(T)KH-7.5(C)4.54.54.5+ 3kips+7.5+4.57.57.57.5(T)+ 7.5] Ay = 18 kips
Iy = 18 kips (b) Diagonals carry either tension or compression. ; I = 500 in. Continued MQ 6ZL =X 0MQMPdxEI3 & x + 30+ xdxdx(24x)+0¢c +(24éé3 +xuli-24x)¢c+EIEI9¢99003 &6 +x0+dx+0¢c+€24(6+x)-243+x)-24x0Uuce9 ++éEIg30AL=0033x+3dx8x2dx(72-24x-24x)+EI3EI0096=0LA03+0
0dx6+x(144 +24x-72-24%x-24x)E1933é8x3uéli+x+3(72)dx+x+6+(72-24x)dx0€9UEIO009EIé0t0093324dxx+6dx+ (x+ 3)(24)+ (24-8x)0AL=3EI003EIO0OEI310=EILA36AL=Q-System324dxdx+0(72+24x)+0(144-24%x-8x2)3EI3EIEI0024¢éé24x2ullaeclo+él=+72x+ ++ €432
-108-72uli¢ +éuc200e3EI@g3EIEIE 30AL =2410884 216 + + = EI EI EI EI For Slope to Equal Zero 6 AM = 6AL 3M 216 216 and M = = = 72 kN.m 3 EI EI 8-28 Copyright © 2018 McGraw-Hill Education. vertically downward and the support at A moves 0.4 in. (rigid body movement) 0.5 Therefore: (A BS + ABO ) + 6BB X B = AB (-0.25 + 0)
+ 0.01345X B -2/3 (C) AdBB = 0.01345in. 12" 400 kip * ft BDC 15 EAP11.30 M = 100 k'ft = FEM DB 4 3ce I0 KAB=KDE =¢¢ +++4¢e¢l501KBD =24 65DFBA =, DFBD = 11 11 Case A: No Sideway FEM BD = 6 EIA L2 Assume A is selected so FEM’s = 22 k - ft FEM AB = FEM DE = Case B: Sideway 11-43 Copyright © 2018 McGraw-Hill
Education. K2x and K2y are stiffness coefficients.

The shear diagram is colse to the exact values. (b) Compute the vertical deflection of joint B. “C”: + XFx=0;-55+45+20-Clx=0CIx=10kN-CCIly=10(2)=4kN C5 XFy=0;-8-4+ GC =0GC =12 kN T ]JT. vertical displacement at joint B. Then distribute the base shear along the height of the building.

Construct the influence lines for RC and MC in Figure P12.58, using the Miiller-Breslau method. (b) Compute the force in member HC if panel points B, C, and D are each loaded by a concentrated vertical load of 12 kips. The cable is tensioned until the force in the post causes a moment equal in magnitude, but opposite in direction, to the moment in
the beam. 9 C A P12.58.

B12'C12'D 6' MA, RA, MC, and VC (to left of support C ) P12.11 Miiller-Breslau 12-12 Copyright © 2018 McGraw-Hill Education. P = 16 kips w = 4 kips/ft AB 9" 9' 20' 9' P11.9 Modify Stiffness 3115==41824 1201113 ===22040 1208 XK S¢ = 120 KAB = DFAB = 5/8 KBC DFBC = 3/8 &@ wL2 PL 6+ FEM AB = ¢g¢ + ++¢e 128 =g 4
(18) 2 =-FEM BC =12 wL2 =12+ 16 (18) 82 4 (20) 12 D C = -144 kip - ft = -133.33 11-11 Copyright © 2018 McGraw-Hill Education. 3m w = 4 kN/m P9.21. 4-14 Copyright © 2018 McGraw-Hill Education. E D P4.23. while the load acts, recompute the reactions and bar forces. C3 40' 20’ Building Section C1 P2.8 & 40 20 6 40206 2 + ++¢¢ + ++
=900ft, KLL=4,ATKLL =3600>400+¢2¢eéc22ge2 +gee 15+0660L =60c¢c0.25 +, ok (minimum permitted) = 30 psf = + + &¢ 2 3600 @ (a ) AT = ¢¢ P3rd = 900(30) = 27000 lbs = 27 kips P1st = (3)900(30) = 27000 lbs = 81 kips B4 AT,C2 AT,C1 PLAN P3rd P1st C2 ELEVATION 2-9 Copyright © 2018 McGraw-Hill Education. ~ 8 in. Draw

the influence lines for forces in bars AL and K] in Figure P12.39. 30" A P6.14. Compute the reactions and draw the shear and moment curves for the beam in Figure P9.21. Explain your results. EI 5 1 kip 30 kips ()()4 11224 A3 =tCB=151552EI 359004 = (1728) = 0.31104 in. and support D settles 1 in. Draw the influence lines for the
reactions at supports A and D, the shear and moment at section C, and the moment at D. 1) (x-4) 8x-34(x-4)+ 3(x-4)+M=022M =-1.5x + 38 x-160 (EQ. Using moment distribution, determine the reactions that are created when the frame is connected to the support and the uniform load is applied to member BC. CASE 1 Approx. C 24 kN
5m P10.4. Analyze the beam in Figure P10.4 by slope-deflection and draw the shear and moment diagrams for the beam. é 2(30000)240 u é 0.00071 - 0.007813u- 76801 MAB =¢éé ééut 12 192 ft- k M AB = -108.4 (b) Reactions XM A = 0; 60(10) -16 RB-108.4 = 0 RB = 30.73k XFy =0; 60 - RB-RA = 0 RA = 29.27k (c) AC 1 24 tCB - (4) (3¢)
(1728) = 0.023¢¢ 3 EI AC = 0.5¢ + 0.034 + 0.023 = 0.557 ¢¢ 10-10 Copyright © 2018 McGraw-Hill Education. CAD 6' F 8' E 12" 8' P9.30 Compute ADX AT, Top Chord has AT = +50°F AL AB - ALCD = ATa L A = 10in2, E = 30,000 ksi = 50 ‘6.5°10-6 (10 "12) = 0.039in ABC = AT -a-L =50 '6.5"10-6 (12 "12) = 0.0468 1 - ADX = XFQ - AL ADX =
0.625(.039)2 + 0.5(0.0468) k Select RDX as the Redundant A DX = 0.07215 in FP = FQ Compute 6DX FQ L 2 1k - 6DX = X 6DX 6DX AE 0.6252 (10 "12) 0.3752 (12 "12)2 [4]+ = AE AE (0.5)2 (12 "12)2 300 + = AE AE 300 = = 0.001 in 10 "30,000 P-System; Temp Increase of 502 Compatibility Eq. A DX + RDX 6DX = 0 0.07215 + RDX 0.001 = 0 RDX =
-72.15 kips = 6' Q-System For ADX P and Q System For 6DX All Forces in kips Final Results 9-32 Copyright © 2018 McGraw-Hill Education. ATEMP = 60(6.5°10-6 )(48°12) = 0.2246 A BX, TOTAL = 5.662 ¢¢ + 0.23¢¢ = 5.887 in. In addition to the applied loads, supports A and D 2 settle by 2.16in. BCDEFGH4' 'L 16' KM J 36'I A 6 panels @ 24' =
144' P12.40 (b) Dead Load Forces in Bars CM and ML é1 u 1 FCM = 4.8k / ft & (65)(-1083) + (81)(0.25)u éé 2 uli 2 = 115.1 kips Compression é1 u 1 FML = 4.8k / ft € (108)(-1.68) + (36)(0.56)1 éé 2 uh 2 = 387.07 kips Compression (c) Live Load Forces in Bar CM 1 kips + 20(-1.083) Max.Compr. (c) If the live load is represented by a uniformly
distributed load of 0.8 kip/ft of variable length and a concentrated load of 20 kips, determine the maximum force in bar CM produced by the live load. WL2 20 P7.3. Derive the equations for slope and deflection for the beam in Figure P7.3. Compute the maximum deflection. 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. Given: E = 30,000 2 4 kips/in. (e) Write the equations for shear and moment using an origin at C. Point C is located directly above support A. w = 4 kips/ft AC B 0.3" 8’ 2' P9.8 E = 30,000 ksi and I = 240 in.4 Selecting By as the redundant, the compatibility equation is: (A BS + ABO ) + 6BB X B = AB
0.003 rad AABS ABS =0.003(8)12 =0.288 in. Eq. (2) into Eq. 1 2 El ee¢ 242 +0 +-30=184kN -m¢10e¢El +g4 El ®®¢ 2426+ = + + 30 =126.8kN -m ¢ 10 e¢ EI +g 2 El ee¢ 242 6+ = + + 196 = 230.57 kN - m ¢ 14 ¢é EI +o M AB = M BA MCB Compute Shears + ABXMA=0=184+126.8+24 '5-VBA10+ BCXMB=0=168"7 +
230.57 -126.8 - VCB 14 VBA = 26.52 kips VCB = 91.41 kN + XFy =0 =VAB-24 + 26.52 + XFy =0 = VBC -168 + 91.41 VAB = -2.52 kN VBC = 76.59 kN 10-5 Copyright © 2018 McGraw-Hill Education. 1. Wind Pressure on Leeward Side P2.13. C15kN 4 34m AD 20 kN 3m 3m P3.3 + SMA =0; Rb 5m + 15kN (4 m ) + 20 kN (3m ) = 0 Rb = -24
kN Rby 24 Rbx = =43 5kN; Rbx =19.2 + XFx=0; B5Rby = 144 kN RB 15kN-19.2kN + Ax=0+434mAAxAx=4.2kN 3XFy=0; C15kN 3m 3m -14.4 kN + Ay - 20 kN = 0 Ay = 34.4 kN D 20 kN Ay 3-4 Copyright © 2018 McGraw-Hill Education. Also draw the deflected shape. 20(12) L5612é10-10u5éUé0006 001 =K1 = 250 éé
100G16é-10€60000un2éétsinf=y]-yI20 Adjust sealar so Matrices can be Combined = 0-0=0205¢é¢ 1.256é& 020066 1.25¢6€0€66120-1.2500500000G601.250011 00 00l 2 4 Member 220-0 15-3 cosf=sinf==0.8 =0.6 25 25 AE 2(30,000) = = 200 k/in. Consider only the flexural deformations. D 24' P5.22. Clamp Joint (2)
Apply Loads. Compute the reactions and draw the shear and moment curves for the beam if support C settles 24 mm and support A rotates counterclockwise 0.005 rad. (c) Determine the maximum value of live load moment at B produced by the set of wheel loads. Gilbert SOLUTIONS MANUAL CHAPTER 5: BEAMS AND FRAMES 5-1 Copyright ©
2018 McGraw-Hill Education. (e) -2 Eqgns. Axial Load: Assume load of 0.55 wL for exterior griders and 0.50 wL from interior griders. Determine all bar forces.

E 4m P3.16. z V(x) P5.12. P11.13. B = 10 kips/in. P4.36. Represent the arch by a series of straight segments between joints. = ACO 1 C 3/4 (T) 0 () 5 = XFQ ALP = - (-0.25) 4 ACO = 0.3125 in. (OK) Relative Displacement between 2nd and 3rd floors = 0.24 - 0.136 = 0.104 in. , columns 24 A = 13.1 in.



P4.27. The frame is composed of members connected by frictionless pins. Hint: For part (b) use the influence line for moment. 35 kips 30 kips I J 35 kips H G C B 40 kips F D 50' 38.46' 39 kips A E 4@30’ = 120’ 90 kips 90 kips P8.16 E = 30,000 ksi, A = 20 in2, I = 600 in4 Vertical Deflection of Joint C P = -45sin 52 -18cos 52 = -46.55k FAB P = (45cos
52 -18sin 52 ) x = 13.52 x M AB P = 15sin 21 -18cos 21 = -11.23k FBC M BC = 659.5-20.52x Q Q FAB = FDE =-0.763 M AB =M DE =-0.165x Q Q = FCD = -0.739k FBC Q Q M BC = MCD = -8.05 + 0.25k P = -15sin 52 -18cos 52 = -22.9k FED P = -4.95 x M ED P = -15sin 52 -18cos 21 = -22.18k FOC P = -241.46 + 7.51x MOC 8-19 Copyright ©
2018 McGraw-Hill Education. , I of 4 beam = 1200 in. Select the origin at point C. Member Stiffness Matrices (See Equation 15.48) Member 1 x-xI 20 -0 = =1 cos f =] 20 L AE 2(30000) = = 250 k/in. , 2 and members BD, DE, and CE have A = 1 in.

w = 5 kips/ft P13.1. Use an approximate analysis (assume the location of a point of inflection) to estimate the moment in the beam at support B (Figure P13.1). P10.30. 80 kN AB 8m C4m D 4m E 4m P12.46 Construct Moment Envelopes. Compute the reactions and draw the shear and moment curves for the beam in Figure P9.13. (c) Recompute the
reaction at C if joint A settles by 0.5 in. The ordinates of the moment influence line at midspan B of a 2-span continuous beam are provided at every one-tenth of the span in Figure P12.56. 13-41 Copyright © 2018 McGraw-Hill Education. Consider the possibility of both tension and compression force in each bar. C P10.27. Given: I = 1500 in. Analyze
the rigid frames in Figure P14.10, using symmetry to simplify the analysis. Continued Multiply Moments in Case B by 5.92 and Add to Case A 1.34 Results Shear (kips) Deflected Shape -16.7 Moment (k-ft) 11-44 Copyright © 2018 McGraw-Hill Education. 2 3 BAKS = L 5EI L3 C D spring L. L. EI = constant P16.2 [ K] From 16.5 ii-wL 6iiiii {F} =1i1i

D+0itééeLatii-5ii LLLIiiiil6i wiLd D= 0.042 EI Force in Spring = Ks A = 0.208 wL 16-6 Copyright © 2018 McGraw-Hill Education.

C P10.32. P3.27. Also compute the horizontal displacement of 2 joint B. Moment (kN) 0 P13.20. FGCX + 2 XFy =0 = 21 + 9 - FBCY -12 \ FGCX = 4.5 kN FBCY = 18 kN compr.

Hinges Freebody left of Hinge to “C” 2 k/1 (2.4 ¢)2 + 7.2 k (2.4 ¢) 2 MC = -23.04 ft - k -M C = (Equivalent to wL2 ) 12.5 13-7 Copyright © 2018 McGraw-Hill Education. D 10’ B C 50 kips 10" A 12’ 12' P10.34 Unknowns: 6 A, 6B, 6C , A WAB = WBA = A 10 WCD = WDC = - A 10 (50)(24) PL == -150 k-ft 8 8 = 150 k-ft FEM BC = FEMCB Member end
Moments 2 EI se¢ AG 2 EIl &8¢ A6 ¢G20B + OA -3 +++ , MAB =¢g20A + 6B-3 +++10e 102 10e 10 g 2 EI M BC = (26B + 6C ) -150 24 2 EI MCB = (206C + 6B ) + 150 24 & A 60 2 EI ae¢ MCD = ¢¢26C - 3¢¢¢ ++++++ 10 ¢ €10 g+ M BA = Equil. Computer study of a cable-stayed bridge. “B”: JT. Determine the reactions at supports A and C of the
three-hinged circular arch.

3m B P9.30. To eliminate the 3-in. For the arch shown in Figure P6.20, the thrust force exceeded the abutment’s lateral support capacity, which is represented by a roller at C.

, IBC = 900 in. The importance factor Iis 1.15 and Kz 1.0. Use the simplified procedure to determine the design wind load, base shear, and building overturning moment. P5.55. 20 kips ACBD 12"E 9’ F 9' 12' 9' 9' P10.16 Symmetric structure w/symmetric load & no lateral load, thus no sway. (in.3) 6780 Vol. P15.3. Form the structure stiffness
matrix for the truss in Figure P15.3. Partition the matrix as indicated by Equation 15.30. D C P9.25. P6.20.

Sketch the deflected shape. 12" P11.30. Calculate the tributary areas for (a) floor beam B3, (b) floor beam B4, (c) girder G3, (d) girder G4, (e) edge column C3, and (f ) corner column C4. 2 kips/ft P9.41. The slab weighs 2 125 Ib/ft . -10.5 (C) + 7.5 7.5 -19.5 (C) 6 kips -3 (C) 7.5 C -3 (C) -7.5 (C) 6 kips 0 -10.5 (C) B 6 kips 6 kips -3 (C) 3 kips P13.15. =
0.55 111 2K S¢ = 80 FEM AB = FEMCD = 11-41 Copyright © 2018 McGraw-Hill Education. Gilbert SOLUTIONS MANUAL CHAPTER 8: WORK-ENERGY METHODS FOR COMPUTING DEFLECTIONS 8-1 Copyright © 2018 McGraw-Hill Education. B h hinge A C T 60' 60’ P6.17 Plot the variations of thrust, T, at support A for values of h=12’, 24’, 36,
48 and 60°. P12.21. Determine all reactions and draw the shear and moment diagrams for beam BC in Figure P9.43. Compute the reactions and draw the shear and moment diagrams for beam BD in Figure P10.22. If the temperature of interior column BE is 70°F at all times but the temperature of the exterior columns in winter drops to 10°F,
determine (a) the forces created in the columns and the truss bars by the temperature differences and (b) the vertical displacements of the tops of the columns at points Dand E. 8 kN H 16 kN2m G 16 kN2mIF2m A C B5m 5m D 5m E 5m P4.43 + Section (1): S MA=0; 16 kKN(5+10m) + 8kN (15m)-Ey(20m)=0Ey =18kN + XMC = 0;
FGX(4m)-16 KN5bm )+ 22kN(10m)=0 XFy=0; + Ay-16 kN (2)-8 kN + Ey = 0 FGX = -35 kN = C Ay = 22 kN + XFx = 0; E x = 0 JT. In addition to the applied load, the support at C settles by 0.1 m. : tCA = ACOx (ACS + ACO ) + 6CCXC =ACa& 17,496 6 1125 ¢¢0 (1728)+++ + (1728) XC = -0.25¢e g EI EI XC = Cy = 14.3 kips 324 kip-ft
MA = 109.2 kip-ft 36 kips A B Locating maximum deflection, 6 = 0: A1 1 AB Ax =0 =-109.2(5.032) + 85.9(3.968) + 22 1 2 + 14.3x + (85.9x-14.3x 2 ) 2 Ay = 21.7 kips 12.014 - 12.014 2 - 4(14.590) 2 AC 6=0 21.7 8 Shear (kips) -14.3 x = 1.37 ft 85.9 With I = 640 in.4: Cy = 13.1 kip, MA = -127.8 kip-ft, and x = 4.56 ft. Since steel moment frames are
used in the north-south direction to resist the seismic forces, the value of R equals 8. 15 kips D 35’ 20" A C 50' 25" 25" P6.22 VE = 10.36 k (sin 35) = 5.94 k I. B 3m C 2m P12.2 12-3 Copyright © 2018 McGraw-Hill Education. When the support at D is a roller, the horizontal equilibrium of the entire structure requires that the reaction at support A (i.e.,
the shear of column AB) be equal to zero, As a result, column AB is subjected to an axial load only and beam BD acts as a simply supported beam. A P8.30. FGH 12' 12' D 12' 6 kips C 12 kips 12' B 18 kips 3 @ 18' = 54' P4.44 Structure Unstable. 6-22 Copyright © 2018 McGraw-Hill Education. A P9.28. 1.3: w= PN 30 k (3) kft = = 0.937596 ¢ L
(EQN. 27.5 6FV (in.) —-0.554 6FV (in.) —.0.435 6FV (in.) —0.397 - - %Red. The composite concrete floor slab construction spans over simply supported steel beams, with a tributary width of 10 ft, and weighs 50 psf. Compute = ACX 1kN - ACX =3XFQFPL1=3XFFLAEAE QP 1[-0.025(-13.125)10 + (-0.625)" (-50.625)10 AE + (0.75)(38.26)4 + (1.546)
(41.75)(8.246 “ 2)] ACX = ACX = 1577.67 AE Tack CX as Redundant Compute 6CC 1 [(0.752 " 4) + (-0.625)2 10 " 2 AE + (1.546)2 8.246 " 2] Released Struc P-System for ACX 1kN - 6CC = 6CC = Force Due to Unit Value of Redundant 49.48 AE Compatability Eq. ACX + 6CC RCX = 0 1577.67 49.48 + R =0 AE AE CX RCX = -31.89 kN — Q-System for
ACX P and Q-System for 6CC Final Results. The rocker at D is equivalent to a roller. Determine the approximate values of bar force in the members of the truss in Figure P13.14 for the following two cases: 6 kips 6 kips 6 kips 6 kips 6 kips 3 kips C D E F G H B 10’ (a) Diagonal bars are slender and can carry only tension. F 8 kips I w = 3 kips/ft 9" A 21
BC211116'16'6' P11.18 FEMCD = -8(6) - 2(6)(3) = -84 kip-ft KAB=KBC =211 =, 16 8 DFBA = DFBC = DFCB = -65.1 -0.06-1.07 641818+ 121 MABCCFEM1818KBE==11=,10105,14DFBE=++132=,DFCF=1121=5+12581811061.7-0.12-2.14 64 -wL2 -3(16)2 = = -64 kip-ft 12 12 3&I6 1 KCF =¢¢c +++ =4¢e 9 ¢
121811018+ +-59.9-0.120.33-2.146 -64 MBADDFEM 1 10=2 7 75.5 0.04 -0.06 0.66 -1.07 1264 MBCDCDCFEMMCBDCDCDFEMF 2/58.50.020.4480MCFDDDFEMBA5/14 5/14 3/5C -84 2/7E 0-1.7-0.1 -1.8 FEM D D MBE 0 -0.85 -0.05 -0.9 FEM C C MEB D 10' E FEM AB = FEM BC = -FEM BA = -FEMCB = w = 2 kips/ft -84
FEM MCD D 11-22 Copyright © 2018 McGraw-Hill Education. occurs w/hoist @ C = 0.667(60 k ) = 40 M Max. 80 kN P9.36. —-9.047 -243.39 8.995 M16 M17 M18 1 54.233 -11.081 44.454 2 54.233 -11.081 22.292 3 54.233 -11.081 .131 4 54.233 -11.081 5 54.233 1 47.521 2 Reactions Joint Label X Force (kN) Y Force (kN) —22.03 A -52.056 —
161.854 0 -11.081 —-44.191 B -100.249 88.336 0 —-11.17 44.429 C -95.756 —.13 0 47.521 -1117 22.09 D -100.047 —-89.032 0 347.521 -11.17 —.249 E -51.892 4 47.521 -11.17 -22.588 Total —-400 5 47.521 -11.17 -44.927 1 21.556 -27.409 63.651 2 21.556 -27.409 34.39 3 21.556 —-27.409 .128 4 21.556 -27.409 -34.133 5 21.556 -27.409 -68.395
162.68 0 Joint.Displacements Joint Label X Translation Y Translation Rotation (mm) (mm) (radians) A 0 0 —2.135e-1 B0 0 -2.111e-1 C 0 0 -2.083e-1 D 0 0 —-2.108e-1 E 0 0 —2.13e-1 F 906.276 .971 -2.611e-2 G 905.605 —.265 —-3.064e-2 H 904.831 0 -3.59e-2 1904.413 .267 -3.068e-2 J 904.337 —.976 -2.618e-2 K 992.263 1.079 -5.811e-3 L. 992.064
—-.297 -5.925e-3 M 991.847 0 -5.82e-3 N 991.657 .3 -6019e-3 O 991.604 -1.086 -5.955e-3 13-38 Copyright © 2018 McGraw-Hill Education. i.c. Kz 152 Face 2 140" E (a) Compute Variation of Wind Pressure on Windward gz = gs IK z K zt K d leeward C p = -0.5 qz = 49.05(1.52) = 74.556 p = 74.556 GC p = 74.556(0.85)(-0.5) Eq 2.8 Eq 2.6a =
0.00256(140)2 p = -31.68 psf gs = 50.176 psf; Round to 50.18 psf ANS. B 12'I1=300in.4 1 =75in.4 A 0.48" 24' P10.24IC =4 ICa; E = 29,000 ksi 6C = 0.016 rad WBC = - 0.48 1 =(Counter Clockwise) 24(12) 600 6B = Unknown é 2 EICu G é6u (1) MAB=€6é12(12)1éBGEéGEé2EICUUEé20U (2) MBA=¢6¢812(12)UéBUE0Eé2E(4IC)ué e
6uué26B+ 0.016-3¢¢-1 =+ (3)MBC=¢€624(12)1é¢ce 600 +gi et é2E(4IC)uéae-106+uté2(0.016) + 6B - 3¢¢ (4) MCB = é +1t ¢e 600 +gu € 24(12) U é é Gé G Equilibrium @ Joint B (5) M BA + M BC = 0 Substitute Equations 2 and 3 into Equation 5 BEICé2EICé1u206But + é2 6B + 0.016 + G=0¢é é . &€ 144 24(12) € 200 uh 6B =
-0.007 rad Substitute 6B Back into slope Deflection Equations 2(29000)75 é u €-0.0074 144 M BA = 2 M AB 29000(75) é 1 u & 2(-0.007) + 0.016 + G M BC = éé 36 200 uh 29000(75) é U MCD = é 0.032 + (-0.007) + 0.0050 36 M AB = M AB = -12.62 ft-k M BA = -35.24 ft-k M BC = 35.24 ft-k MCD = 151.04 ft-k 10-27 Copyright © 2018 McGraw-Hill
Education. Slotted truss connections at D and F have been designed to act as rollers and transmit vertical force only, and the connection at E is designed to act as a pin. at Joint BM AB=MAB + MAD =0 (1) M BA + M BC = 0 (2) From Egns. FBD “DE” + XMD =0; H (6m) - Ey (3) = 0 H = 0.118P + 21.18 III. Computer analysis of a truss. EC D 6'
35 kips hinge 3' B 10" 6' 8’ A P5.42 40 kips FBD segment DEF C XM F = 8Dy + 6 Dx = 0 4 Dx = - Dy 3 Dx Dy 35 kips E Dy F Fy By FBD segment BCD 5.78’ &e4 6 XM B = 3(35) + 5(4)10 + 10 Dy - 6 ¢¢ Dy ++ = 0 ¢e 3 +g Dy = -16.94 kips -16.9 By = 23.06 kips Fy = 16.9 Ax =-12.4 12.4 Bx = 12.41 kips Ay = 23.1 1.53’ FBD segment DEF 35.9 -30.6
-135.6 1.35’ Fx = -22.59 kips — FBD segment AB Fx = -22.6 Shear (kips) ZFx = Bx + 35 - 22.59 Fy = 16.94 kips 22.6 -22.6 Dx = 22.59 kips = XFy = By -4 -10 + 16.94 Fx Bx 37.2 Moment (kip-ft) ZM A=MA + 1241 =0 M A = -74.46 kip - ft Ay = 23.06 kips Ax = -12.41 kips = MA = -74.5 90 o 90 o Deflected Shape 5-44 Copyright © 2018 McGraw-
Hill Education. Consider the beam in Figure P10.14 without the applied load. The cross section of the rectangular ring in Figure P11.15is 12in. M2 M AB L P7.3 + Compute RA: XM B =00=MRA=M-RAL 2 M 2L Ecaluate Mx: XM M x2Ld2yMxe¢Mx+01=-¢cM +22L +gEIEle¢cdxdy Mx2 = Mx + C1 EI2L 2 dx Mx = M - RAx = M - Ely
=(1)2)Mx2Mx3+Clx+C2(3)212LSubstiy=0@x=0inEq(3)0=0-04+0+C2\C2=0Substiy=0@x-LinEq(3) ML2MIL2+C1L2125C1l=-ML12dyMx25=Mx-MLEIdx4L 1223 MxMx5-MLxEly=212L 12 0= (2 a) Compute Dmax : Set dy = 0 in E g 2a dx to locate position Dmax Mx25-ML4 L 125Lx2-41Lx=-(4
L2)12722(x-2L)=L3x=0.4725L 0 = Mx - Substi x = 0.4725L into (Eq.3a) M éé (0.4725L )2 (0.4725L )3 5 L (0.4725L ) i Dmax -y =1 EI éé 2 12 L. 12 1 -0.094 ML2 = EI (3a) 7-4 Copyright © 2018 McGraw-Hill Education. Properties of the diagonal cables are the same as those of the vertical cables. If the truss is loaded by a uniform dead load
of 4 kips/ft over the entire length of the top chord, determine the magnitude of the bar forces in members AD and CD. VF = -0.7(59.7k ) + 0.714(110.2) - 0.7(2 k/ft )(14.3¢) VF = 99.2 k M F = -59.7k (35¢) + 110.2 k (14.3¢) - 2 k / ft (14.3¢)2 2 M F = 718 ft - k 12-25 Copyright © 2018 McGraw-Hill Education. Analyze the frame in Figure P11.20 by the
moment distribution method. P9.37. 15' 30 k 20 k A Compact fill MA B I = 6000 in.4 CI =4000in.4 DI = 6000 in.4 RA 30’ 30’ 30' P12.59 RA = 30 k (0.745) + 20 k (0.5) = 32.35k M A = 30 k (-14.26) + 20 k (-12.32) = 674.2 ft - k 12-63 Copyright © 2018 McGraw-Hill Education. Compute a« Use Moment-Area Since no Horiz. Is this a shortening or
lengthening of the bar? Fixed supports at A and C. E is constant, but I varies as indicated below. Gilbert SOLUTIONS MANUAL CHAPTER 16: MATRIX ANALYSIS OF BEAMS AND FRAMES BY THE DIRECT STIFFNESS METHOD 16-1 Copyright © 2018 McGraw-Hill Education.

w 47 @= (60 k ) = 58.75k hoist 48 Ay max, occurs M max, occurs w @= -0.979 (60) = 58.751-k hoist 12-31 Copyright © 2018 McGraw-Hill Education. (1) and (2) (1) MCB + MCD = 0 (2) 1 3 rad., 6C = rad. They can be transmitted directly by the continuous girder to the supports or they can be carried upward to the arch by the cables and then
transmitted through the arch to the end supports. 20 k20k 20k 24 k24 kAy3y2yly2yl B6 @ 10’ = 60’ P6.28 P Reactions are found as: yl Ax = H XM A = 24(10 + 50) + 20(20 + 30 + 40) - By (60) = 0 By = Ay = 54 kips Ay Maximum compression, P, will occur at either end, and resultant reaction will be equal to compressive force. B P8.14. hinge
P5.53.RB=6kN =RC()XFy=0:RA+ RB-4(10)=0\RA=34kN()IMA=0:(+)®100MA-4(10)¢gg +++ + I0RC =0e20\M A = 140 kN - m ( ) Shear Moment 9-23 Copyright © 2018 McGraw-Hill Education. Shear Case 1 RA = 49.67 kN = Vmax Controls Mmax = 28.5°10.688 - 8’3 = 280.6 kN - m Controls Case 2 Case 4 RA = 49 kN
Compute Abs. Entire Structure: -14.75k (sin 55) = -12.08k + 10 (35¢) + 15(75¢)-Cy (100¢) =03XM A =0; kk VE =-6.14k Cy = 14.75k + XFy = 0; FEC = 10.36 k (cos 35) = 8.49k + 14.75k (cos 55) = 8.46 k Ay + 14.75k -15 = 0 FEC = 16.95k C Ay = 0.25k M E = 6.14 k (30.52 ¢) = 187.37 ft - k II. Cut Section 2-2 + XM D = 0 = 75k " 45¢ - FKJX
21 -30k "15¢ FKJX = 139.29 kips Cut Section 1-1 Force in bar LC + MO = 0 = -75"15 + FLCY 45 FKJY F 139.29k = KJX \ FKJY = 2 15 5 FKJY = 27.85k compr. Where .3L = 0.9 m + XM P . Compute the maximum value of RA produced by the set of wheel loads.

for all members. = (63)(-1.083)0.8 2 ft = -48.95 kips 1 kips + 0.25(20) Max. P = 30 kips A w = 3 kips/ft C B 6’ 6' 6' RB = 85.49 kips 24' P5.35 5-37 Copyright © 2018 McGraw-Hill Education. P15.5. Continued AE = 250 k/inLC =-0.8,S=0.6 C2 =0.64S2 =0.36 CS =-0.48 Member 6:34 7 8 é 0.64 -0.48 -0.64 0.48u 3 é 1 € -0.48 0.36 0.48 -0.36uu 4

U é0uéé0.033¢¢ uh éé A8 uh é 1 Bar Member 6 cos fx = 0.8, sin fx = 0.6 éA3 = 0.064 ¢¢uU € 1EA=0016é41Gé6Iué-0.80.600 ué U ée-0.05¢¢utéu=616A =0.215¢¢a=¢6¢eedJuueé0ué-0.15¢¢ua0-0.80.6uué76é6teéténueté A8 =0.033¢¢ 4 éuééé uull F24 = AE (6 - 62 ) = 250k/in (-0.15 - (-0.05)) = 25k L A Remaining Bar Forces: 15-12
Copyright © 2018 McGraw-Hill Education.

Consider Joint F Force in Bar FC: FFCy 3m 4m 3m 3m FFC B FFCx B 4m 3m C 42 -42 18 42 F F 60 kN -42 FFE 60 kN FFCXF =FCY 37 7FCX = (18) =42kN 3 Ay =42 kN 4m E 0 0 A FFCY = 18 kN tension-18 0 0 + M B = 0; 60 kN(3 m) - FFCY 10 = 0 3m 42 3m D Dy = 18 kN 4-20 Copyright © 2018 McGraw-Hill Education. This will produce
values of forces at both ends and at the center of each segment. ) L (ft.) AL (in.3)2222221.51.51.52515 252025201515 15600 360 600 480 600 480 270270270244244333251525202520151515600 7201200480 1200 960 540 5405404224221.51.51.52515252025201515151200 360 600 960 600480 270 270270
Vol. Classify the structures in Figure P5.53. Given: E = 29,000 2 4 kips/in. The equation for the parabolic arch is y = 4hx2/L2. 8-20 Copyright © 2018 McGraw-Hill Education. 56 74181392 120°'101 11 2019 18 48 kips 17 16 15 14 13 continuous girder 10 @ 36"’ = 360’ P6.33 Uniformly distributed dead load + 48-kip live load Reactions (kips),
Deflections (in), and Deflected Shape 6-39 Copyright © 2018 McGraw-Hill Education. Continued Kzt = 1.0, Kd =0.85,I1=1P = qh G C p Forh = 24 ¢; gh = qz = 14.36 1b/ft 2 For Wall gs = 0.00256 V (Eq 2.4a) 2 ds = 0.00256(100)2 = 25.6 Ib/ft 2 qz = qs IKzK zt Kd 0 -15¢ ; gz = 25.6 (1)(0.57)(1)(0.85) = 12.40 1b/ft Cp -0.2 for wall 0.6 for roof For
Wall P = 14.36 (0.85)(0.2) P = 2.44 1b/ft 2 2 15-16 ¢; qz = 13.49 Ib/ft 2 For Roof P = 14.36 (0.85)(- 0.6) = -7.32 1b/ft 2 (uplift) h = 24; qz = 14.36 lb/ft 2 Wind Pressure on Windward Wall & Roof P = qz GCP Wall 0 -15¢ P = 12.40 x 0.85 x 0.80 P = 8.43 psf Wall, 15¢-16 ¢ P = 13.49 x 0.85 x 0.8 = 9.17 psf Roof, P = 14.36 x 0.85 x 0.2738 P = 3.34 psf
2-15 Copyright © 2018 McGraw-Hill Education. w = 1 kip/ft 1' 2’ ACD24'BE 12.5'12.5'P3.18 + X3Fx=0; + XM B=0; XFy=0; + (1k/FT) (26 ¢)-Ax =0Ax =26k -k 2-Ax (25¢) + 10k (12.5¢) + 11 (26 ¢)-Ey (25¢) =02 Ey = 7.5k By-10k-E y = 0 By = 17.5k 3-19 Copyright © 2018 McGraw-Hill Education. RA B C MC 18' 24' P12.50
Moment Distribution Load @ 1 Distribution Factors: 2 63 I KAB =¢¢ ++ =¢el8 +g4 24 FBD: KBC = + XM B = 0; 1 24 DFBA = 0.5, RA (18¢) -1k (12 ¢) + 1.33 = 0 DFBC = 0.5 RA = +0.593 Load @ 1: Load @ 2: -Pab 2 -1(6)(12)2 = (18)2 L2 = -2.67 FEM AB = +Pa 2 b L2 = +1.33 Load @ 2 Magnitudes FBD: FEM BA = + XM B = 0; RA (18¢) -1k (6
¢)+ 1.67=0RA =+40.241 Load @ 3 FBD: + Load @ 3 XM =0; RA(18¢) + 1.5=0-PL =-38 +PL = = +3 8 FEM BC = RA = -0.083 FEMCB 12-53 Copyright © 2018 McGraw-Hill Education. Consider both tension and compression. Spring CD has a stiffness of 5 kips/in. horizontally to the right. P5.48. Compute the reactions and bar forces in all
members for the truss in Figure P9.24 if a downward load of 120 kips is applied at joint E. w = 3.6 kN/m B C A D 20 m 20 m P13.9 Approximate Analysis of Frame Since columns are stiff relative to the grider, assume P.I. in girder are located’ 0.2L from ends. Compute the reactions at A and D. Mid-Span Moment 348 ftk 2-25 Copyright © 2018
McGraw-Hill Education.

Continued 6.6 kips -50.8 kip-ft 6.6 kips 50.8 kip-ft C 11.4 kips 30.8 kips 19.4 kips 16 ft B S = 42.2 kips -101.3 kip-ft 16 ft C 11.4 kips D 19.4 kips 11.4 kips -55.3 kip-ft -55.3 kip-ft 6.6 kips 6.6 kips -101.3 kip-ft -55.3 kip-ft -55.3 kip-ft 11.4 kips B 19.4 kips C 11.4 kips D 12 ft 12 ft 12 ft AF E Ax = 11.4 kips MA = -82 kip-ft Fx = 19.4 kips Ex = 11.4 kips ME
= -82 kip-ft MF = -132 kip-ft Ay = 6.6 kips Ey = 6.6 kips Scale by: 30/42.2 = 0.711 4.7 kips -36 kip-ft 4.7 kips 36 kip-ft C 8.1 kips 21.9 kips 13.8 kips 16 ft B 30 kips -72.0 kip-ft 16 ft C 8.1 kips 13.8 kips -39.3 kip-ft 4.7 kips 4.7 kips -72.0 kip-ft -39.3 kip-ft 8.1 kips C 12 ft A Ax = 11.4 kips 8.1 kips -39.3 kip-ft -39.3 kip-ft B D 13.8 kips 8.1 kips 12 ft 12 ft F
E Fx = 13.8 kips MA = -58.3 kip-ft D Ex = 8.1 kips ME = -58.3 kip-ft MF = -93.8 kip-ft Ay = 4.7 kips Ey = 4.7 kips 11-36 Copyright © 2018 McGraw-Hill Education. P14.4. Analyze the beam in Figure P14.4. After member end moments are determined, compute all reactions and draw the moment diagrams. 25(12) L34 1 2 0.48 -0.64 -0.48u 3 é 0.24 é U
€0.48 0.36-0.48-0.32u4éuK2=200¢é1l 0.64 0.48 0.64 0.48 é 1 é -0.48 -0.36 0.48 0.36u0 2 éé G 15-6 Copyright © 2018 McGraw-Hill Education. E hinge B F 50' A r= 35" C 35° P12.23 FBD “FC” y A = 50 ¢ sin 35 = 28.68¢ x AB = 50 ¢ cos35 = 40.96 ¢ + e 35 06 OF = sin-1 ¢¢ +++ = 44.43¢ € 50 g x BF = 50 cos OF = 35.7 ¢ XM F = 0; Entire
Structure: ZF (NF ) =0; + XM A =0; Cx(28.68¢)-Cy(90.96) + PA¢=0NF-0.714Cx-0.7Cy+ 0.714P=0NF =0.714Cx + 0.7Cy-0.714 P (1) 2F (VF) = 0; FBD “BC”: Cx(35¢)-Cy (14.3¢) + P(50¢-X2)+ MF=0MF =-Cx(35¢) + Cy (14.3¢)-P (50-X 2 ) (For Pon “EC”) VF + 0.7Cx-0.714Cy + 0.7P=0VF =-0.7Cx + 0.714C y -
0.7P + XM B=0;Cx(50¢)-Cy(50¢)+P-x2=0Cy=Cx+ 0.02 P -x2 Input into EQ (1) \ C x (28.63) - (Cx + 0.02 P - x2 )(90.96 ¢) + PA¢ = 0 C x = -0.0292 Px2 + 0.0161 PA¢ (a) Cy =-0.0092 Px2 + 0.0161 PA¢ (b) 12-24 Copyright © 2018 McGraw-Hill Education. Truss 2 member properties are A = 4 in. The P.I. on the columns is at the base
support, and the structure is symmetrical, lateral load is distributed equally to the columns. Joint I + XFx = 0; + XFy = 0; FDIX - 50 = 0 F FDIX = 50 kN tension 50 - 40 + FDIY = 0 FDIY = -10 kN compr. 12' B C D 1 in.2 (a) Compute the stiffness coefficient K associated with a 1-in. if the area of the diagonal truss members is set equal to 2 in.2. To
limit the deflection to 0.25 in, the minimum required area is 6.7 in.2. Rounding to the nearest whole number makes the required area 7 in.2. 4-56 Copyright © 2018 McGraw-Hill Education. RD A P12.2. For the beam shown in Figure P12.2, draw the influence lines for the reactions MA and RA and the shear and moment at point B. The 2 2 area of all
bars = 2 in. 150 kips P8.5. The pin-connected frame in Figure P8.3 is subjected to two vertical loads. Q4 P15.4. Form the structure stiffness matrix for the truss in Figure P15.4. Use the partitioned matrix to compute the displacement of all joints and reactions. 24 kN 32 kN 8 kN A 8m B 3m 24 m P12.43 Compute Max. Continued Compute 6A: Orgin

Range MPMQAO0O=x1=1030x1-%x/30A10=x2=203001-%x/3C0=x3=1030x%/301020102 @ ex0dxx0dxx0dx0A=0(30x)¢cl-+++0(300)¢ccl-+++0(30x)¢c++¢e 30 +g EI ¢gé 30 g+ EI ¢ce 30 +g EI 0 10 O Integrating Gives: 3000 3000(144) 6A = = = 0.00745 Radians 29000(2000) EI 6A = 0.43 Degrees 8-23 Copyright ©
2018 McGraw-Hill Education. Given: I = 1200 in. 40 kips w = 4 kips/ft BD A C 6' 4" 10" P5.15 5-17 Copyright © 2018 McGraw-Hill Education. P12.50. .. Following conditions exist. The roof truss is bolted to a reinforced masonry pier at A and connected to an elastomeric pad at C. K33 P16.4. Continued ¢ + M AB ¢¢ =0 + M AB = M AB &-44.7356 6 EI
2G-8.5280+ 2 El ¢ 38.877 0+ G El ++g + 6 e El g++ + 0 gge EI g+++ = M AB = 11.5kip-ft 26 ¢ + M BA ¢¢ = 0 + MBA = MBA &-44.73506 6 EI ¢ee-8.528+0 4 EI ¢ae 38.877 +0 ¢e EI +g+ + 6 ¢e EI =9+ + 0 gge El g+++ = M BA = 24.5 kip-ft 2 6 -8.528+0 4 EI & 38.877 +06 2 EI 2-44.7350+ ¢ ¢ ¢ + MBC ¢¢ =-30+0¢g + + = M BC =-24.5
kip-ft MBC = M BC ¢ El g++ 12 ge EI +g+ 12 ¢e El g++ a-8.528+06 2 El & 38.877 +0 4 El -44.735+06¢¢ ¢ + MCB ¢¢ =30+ 0 ¢ MCB =MCBge El ++g + 12 &¢El ++g + 12 ¢e EI ++g = MCB = 21.6 kip-ft ¢ + MCD ¢¢ = 0 MCD = MCD & 6 @& 0 6 EI ¢ae-8.528+06 ¢ 38.877 + 4 E1 ¢-44.735+ e EI ++g + 0 é¢ El ++g + 8 e¢ EIl ++@g = MCD = -21.6
kip-ft 28 ¢ + MDC ¢¢ = 0 MDC = M DC & 6 & 0 6 EI ¢e-8.528+06 ¢ 38.877 + 2 E1 ¢-44.735+ ce Elg++ + 0 e¢c Elg++ + 8 e¢ El g++ = M DC = -10.4 kip-ft 28 Ay = 10.2 Ax =6 MA =11.5-6 37 10.2 -21.6 -9.8 -24.5 Shear (kips) 4 Moment (kip-ft) Dx = 4 Dy = 9.8 MD = 10.4 16-8 Copyright © 2018 McGraw-Hill Education. (a) Construct the influence
lines for the moment and the vertical reaction RA at support A for the beam in Figure P12.51. Draw the shear and moment diagrams for the beam in Figure P5.22, and sketch the deflected shape. BC D EH 15'F G 15’ 15° 15' 15" P12.18 R = 12 k 2 Load influence line for MD (see 7.5 a.) (a) End floor beam reaction RA = Loads Influence line for MD M
D = 3F (ordinates) + W (area under influence line) = 12(-5) + 24(5) + 24(10) -12(10) é 2150 & 450 ®100u + 2.4 é-5¢¢ +++ + 10¢gg +++ -15¢g +++uéeec2@gce2guec2 @&t MD = 450 ft - k Load influence line for VCD (see 7.5a.) (b) Except for dead weight of girder all loads applied to girder by floor beams. Will the frame sway horizontally?

30 kips 13.93 kip * ft A 9' 4.64 kips w = 4 kips/ft B C 6' 17.97 kips 6' D 9' 40 kips P5.37 5-39 Copyright © 2018 McGraw-Hill Education. 6m 50 kN A 200 kN * m B 9m C 3m P11.4 Pb 2 a 50(3)2 (6) ==-33.3 k- ft 2 L 92 Pba 2 = 2 = 66.7 k - ft L FEM AB = FEM BA Shear (kN) Moment (kN-m) Deflected Shape 11-5 Copyright © 2018 McGraw-Hill
Education.

Next sketch the deflected shape of the frame.

P = 16 kips P11.9. Analyze by moment distribution. E C 6' 55 kips 6' B 15' 12" 12" A P3.22 By 10 kips/ft 10 kips/ft B Bx C 6 ft 12 ft Dy 55 kips Dx D Dx E D 12 ft 12 ft Dy Fx A B Ax Bx AIMA 15 ft 12 ft By Figure (a) F Figure (b) Figure (c) Figure (c): Figure (c): ZM F = -6(10)(12) + 12 Dy + 12 Dx = 0 Dx = 60 - Dy XFy = Dy + Fy -120 = 0 Fy = 147.2 kips
YFx = Dx + Fx = 0 Figure (b): Fx = -87.2 kips = XM B = 6(55) + 7.5(10)(15) -12 Dx + 15Dy =00 = 1455 -12 Dx + 15 Dy 0 = 1455 -12(60 - Dy ) + 15 Dy Dy = -27.22 kips Figure (a): XFx = Ax - Bx = 0 Ax = 32.2 kips Dx = 87.2 kips XFy By XFx Bx ZFy = Ay - By = 0 Ay = 122.78 kips = By -15(10) + Dy = 0 = 122.78 kips = 55 + Bx - Dx = 0 = 32.2
kips ZM A =M A -12 Bx = 0 M A = -386.4 kip-ft (CW) 3-23 Copyright © 2018 McGraw-Hill Education. Also E = 200 GPa and 6 4 I = 25 * 10 mm for all members.

B C A hinge 9' 8' D 18' 6' P8.37 Range M(q (ft-k) Mp (ft-k) A In2 -51.759"4 160 3 8 -51.759"4 160 5 8 -86.25 10' 3 - Fp (k) - 38 9x - 0 - Segment Orgin 6BVABA 0 =x1 =9x227x-BCC0O0=x2=9CD--x20 (ft.) L (ft) Fq (k) Computing 4x2 2 L AE (1x - 51.75)(18"12) = = -0.096 in — 4(29,000) Q - 6CH = XFQ - FP 1k - 6CH L dx + X 0 MQ M P AE
El e 5 6ae (-86.25)(10 "12) 6+ ae¢ 3 06 -51.75(18"12) u + + ¢guU+ =¢- ¢+ + ¢ ++ E6¢e 8 +gecc+ ~6 U1 3E4E g e80 699 mx0 eex0dxdx +0¢e ++ (27x-2x2)+ 0¢¢ ++9x¢ge 2 +p¢e 2 +g EI EI 1k - 6BV = UQ = ZFQ FP 6BV 0 P-System for 6BV , 6CH Q-System for 6BV 0 2156.25 1047.94 13.5 éé 9ui (1728) + + + 3(160)E E E 45(9)3 (1728)
(9)4 (1728) + = 3(160)E 4(160)E -32728 = E 6BV = -1.13 in 3 6BV = 6BV Q-System for 6CH 8-43 Copyright © 2018 McGraw-Hill Education. See Figure P12.25. 3m P5.37. Brace force FCHCHy 6k =30¢ 16 ¢ CHy = 3.2 k FCH = (6 k )2 + (3.2)2 = 6.8k Beams “EF”, “FG” and “GH"” are simply supported (pinned each end) \ uniform load 4 k/ft is
distributed by tributary area. 36(6) 12 M =18-18 =0M = 12 + 6 - 5-4 Copyright © 2018 McGraw-Hill Education. A beam that is part of a rigid frame has end moments and mid-span moments for dead, live, and earth-quake loads shown below. Ignore axial deformation of the beam. F P12.38. (a) Compute all reactions and draw the shear and moment
curves for the beam in Figure P10.11. w = 18 kips/ft 34 kips 1 1 12" 2 12" 2 18" P5.56 RISA 2D - Results From Computer Analysis: 1y = -1.9 kips 2y = 44.1 kips 3y = 122.7 kips M3 = 345.2 kip - ft Maximum Deflections: Shear (kips) Moment (kip-ft) 0.112 in at 14.875 ft from left -0.193 in at 32.375 ft from left Deflected Shape 5-60 Copyright © 2018
McGraw-Hill Education. B10'C5'D 5" E 10' F 10’ P12.54 Qualitative Influence Lines 12-58 Copyright © 2018 McGraw-Hill Education. “B”: Freebody Diagram Member “AB” M B = 11(2.75) + 8" 5.5 = 74.25 kip - ft M B¢ = 74.25 + 19k " 1¢ = 83.75 Kkip - ft 2 3-29 Copyright © 2018 McGraw-Hill Education. = +67.2ft -k 2 & 1 6@ 106 ¢ - RA max. The
multispan girder in Figure P3.37 has two shear plate connections that act as hinges at C and D. This means AB and BF are much more influential in controlling the deflection of point F.

For all bars, A = 2 in. Continued FBD “AB” + XMC = 0; 2(751'k)-VBC (30 ¢) = 0; VBC =7k K + XM B = 0; - M BA + 5k (15¢) = 0; M BA = 75ft -k (b) Risa Results for Fixed Bases: (a) Risa Results for Fixed Bases: Reactions & Deflected Shape Reactions & Deflected Shape Moments Diagram (ft-k) Moments Diagram (ft-k) 13-40 Copyright © 2018
McGraw-Hill Education. 6 kips 6 kips 6 kips 6 kips BC D E 4 kips 6' ATIH G4 @ 8 = 32' P3.16 Entire Structure, Compute RAx: + XFx = 0; RAx -4 k = 0 RAx = 4 kips Freebody Diagram Left of “C”": + XM c =0; 4k RAy 16 ¢ - RAx (6 ¢) -6 k (8 ¢) = 0 RAy = 4.5 kips XFx =0;4 k- Cx =0 C x = 4 kips = + Freebody Diagram Right of “C”: + M ¢ = 0;
(6k)8¢ +(6k)l6¢-Rfyl16 ¢ =0Rfy=9kips Compute Rhy using entire truss: + XFy = 0; - 6k (4) + 4.5k + Rhy + 9k = 0 Rhy = 10.5 kips 3-17 Copyright © 2018 McGraw-Hill Education. Also estimate the shear and moment at each end of beams IJ and JK. It supports light machinery with an operating weight of 4000 lbs, centrally located. P12.43.
I =360in.4 12' 30 kips w = 2.4 kips/ft BCI =600in.4 12'1 =360 in.4 A 12' 12' P11.32 FEM AB = -FEM BA -2.4(12 ) = -28.8 kip-ft 12 = -FEMCB 2 Case A -73.3 ... -3.2 6.5 -12.3 24.6 -90 Laterally Restrained = FEM BC = -30(24) = -90 kip-ft 8 & 0.6 6+ 3 KAB = KCD =¢¢¢c + = 0.0375¢€ 12 +g 4 I KBC = = 0.04167 24 RB B 0.526 0.474 -28.8 28.8 0
FEM D MAB 73.3...3.2-6.512.3-24.6 90 MBC...CDCDFEM A 28.814.422.25.81.5...73.3MCB...CDCDFEM0.526 DCFEMCDDD ... MBA -28.8-14.4 -22.2-5.8-1.5...-73.3 FEM CD D D ... MCD 15 kips = Dy 0.0375 = 0.474 0.07917 8.3 kips = D x 2.4 kips/ft 20.5 kips RB = -41 kips DFBC = DFCB = FEM D MDC 0.474 DFBA = DFCD =
-28.828.8 0 0.04176 = 0.526 0.07917 20.5 kips D 12 ft C 20.5 kips -73.3 kip-ft 15 kips Use superposition of Case A and Case B. 6= Relative to Support EFFPLFQ =FP 1k - 6F =X QAE &®(22)102 6+ ¢ (-1)(-1)(10)2 + 6F =¢¢ +++ 2 +¢cE2020E + e @ (2 "2 "10) 5.8284(12) = 20 E 29,000 6F = 6D = 0.002412 in. 3 P5.57. Continued Axial Force
Diagram (kips) Moment Diagram (kip-ft) Observation: A continuous uniformly distributed load, acting on a parabolic arch will produce a resultant axial compression force acting at the centroid of all cross sections. We assume that the tributary area for each beam is shown by the dashed lines in the Figure P5.55, and the weight of the beams and their
fireproofing is estimated to be 80 lb/ft. D P5.15. If the sag at midspan of each cable is 4 ft, determine the tensile force each cable applies to the compression ring.

Compute the deflections at points B and C. The beam span is 30 ft. Use IBC = 200 in. 15 kN 20 kN 24 kips P4.4. Determine the forces in all bars of the trusses. 2 E is constant and equals 30,000 kips/in. RB = 3.187k 9-19 Copyright © 2018 McGraw-Hill Education. P4.55. CDAB4'P =10kips 9'4' P5.4 For4ft <x <13 ft¥Fy=0=-V(x)+ 10-5%x
5kips/ft V(x)=-5x+ 10 kips M(x) AV (13) =VC =-55Kkips @x0 XM z=0=-M(x)-5x¢c+++ +10(x-4)ec20zB4ftV(x) 10kips5M(x)=-x2 +10(x-4)-40kip - ft 2 M (13) = MC = -332.5 kip - ft x 5-5 Copyright © 2018 McGraw-Hill Education. Determine the camber Figure P5.57. Computer Study—comparison of approximate analysis
with an exact analysis. occurs w/hoist @ = (60 k) = 58.75k 48 k Ax , Max.

Determine the sag at points B and D.

(ft) 0 35 70 105 140 p (psf) 34.36 39.69 44.69 48.03 50.70 2-17 Copyright © 2018 McGraw-Hill Education. The diagonal brace member CH is pinned at each end.

Since deflections of beams and onestory rigid frames are due almost entirely to moment and not significantly affected by the area of the member’s cross-section, substitute the gross area in the Member Properties Table. Compute all reactions and draw the shear and moment curves.

1 P12.27. A simply supported crane runway girder has to support a moving load shown in Figure P12.49. EI 20/EI A3 A2 C 12/ETI A1 1 kipxB () 4 8 (12 + 20) A2 = 6B LBC = (15) EI 52 1920 4 = (1728) = 0.6636 in. Compute the reactions and draw the shear and moment curves for the beam in Figure P9.18. 28.8 A A 11-49 Copyright © 2018 McGraw-
Hill Education. (a) Find the horizontal deflection at joint B produced by the 40-kip load in Figure P8.14. 13-27 Copyright © 2018 McGraw-Hill Education. 20 kips RA =P = 85 = Ay2 + H 2 85 = (54) + ( H) 2 20 kips 20 kips 24 kips 24 kips 2 H = 65.6 kips y2 y1 Using the General Cable Theorem to obtain the Funicular shape of the arch: y3 y2 y1 Ay
By 24 kips 20 kips 20 kips 20 kips 24 kips Hy = M 65.6(y1 ) =540yl =8.23ft6 @ 10 ft = 60 ft 65.6(y2) = 840 54 y2 = 12.8 ft 30 65.6(y3 ) = 870 10 y1 = 13.26 ft 840 870 540 6-31 Copyright © 2018 McGraw-Hill Education. (b) The designer would like to offset the vertical displacement of the hinge at C by moving the support A. FE D 6 kN 6m 12
KNCHIJ6m30kN 12kNBK6mL 8m 8mA 8mP4.24 + XML =0;-30(8 m)-6(18)-12(12) -12(6) + Ay (8) =0Ay =70.5kN + XFy=0;-30-70.5+ Ly =0 Ly =100.5 kN 4-25 Copyright © 2018 McGraw-Hill Education.23456 A78B5@6' =30'3@ 6' =18 P12.57 (b) Qualitative Influence Live For M B (a) Influence Live For RA Use
Moment Distribution D. Though the truss appears to be a very different structural system with it’s depth and moment of inertia significantly higher than the girder in P13.20 I truss = 3,600 and I girder = 1350, the analysis approach is the same. Extend FGC to G and break into components. 6 kN/m 20 kN 3m 12 kN C 3m A 4m 4m 4m P3.20 Dy Dx 20
kKN 3m D 6 kN/m 12 kN 3m Ax Z A Ay 4m 4m 4m XM z = 4( Ay ) + 3(12) + 2(6)(4 ) + 20(4) = 0 Ay = -41 kips ZFy = Ay - (6)(4 ) - 20 + Dy = 0 Dy = 85 kips Dx 4 = (Similar Triangles) Dy 3 Dx = 113.3 kips D =Dx 2 + Dy 2 D = 141.6 kips ZFx = Ax + 12 + Dx = 0 Ax = -125.3 kips — 3-21 Copyright © 2018 McGraw-Hill Education. wearing surface of
asphalt. VP. floor beam upper chord truss lower chord P4.53.AB1 CD 1 16" E 12' 12" 12' 12' P5.50 Entire Structure: Compute Reactions: + XFx=0; 30 k-Ex=0Ex=30k - +3XMe=0; 30k (16 ¢)-40k (24 ¢) + Dy (24 ¢)=0Dy=20k + ¥Fy=0;-40k+Ey-20k=0Ey = 60 k Member “ABCD”: + SMB=10;-40k (12 ¢)- CEy (24 ¢) + 20
k(36 ¢)=0CEy=10k CExCEy =34+ XFx = 0; Shear & Moment Curves MBR “ABCD”: CE x = 7.5k 30k -BE x + 7.5k = 0 BE x = 37.5k = XZFy = 0; + Section 1-1 30 kips-40k + BEy + 10k - 20k = 0 BE y = 50 k Support “E”: 5-52 Copyright © 2018 McGraw-Hill Education. Force in Bar KJ. Plot the deflected shape. The coefficient of —6
temperature expansion at = 6.6 x 10 (in./in.)/°F 2 and E = 29,000 kips/in. 12" P14.1. The structure in Figure P14.1 is composed of three pin-connected bars.

For the truss in Figure P8.12, compute the vertical displacement at joint G. (c) Repeat (b) if segment AB has 2.5EI. also AB = AE = A 2. Since all vertical cables carry a portion of the live load applied to the stiff continuous girder, the distribution of forces to the arch is more uniform, which in turn creates a more uniform stress distribution on the
arch’s cross section.

Construct the envelope of maximum positive shear assuming the beam supports a 6 kN/m uniformly distributed load of variable length. Abs. P11.18. Take the origin at A. 4' B C 12' A D 20' P10.28 EI is Constant Unknowns: 6B , 6D , ¥ EI =K 12 EI KA = = 6K 20 For Columns KC = For Girders PB 2 A 30(16)2 (4) = = -76.8 kip - ft L2 20 2 PBA2 30(16)
(4)2 ===19.2 kip - ft 2 20 2 L. FEM BC = FEMCB (1) Use Slope-Defl. x 2 in. Determine the maximum reaction applied to an end support due to dead, live, and impact loads. ; girder A = 16.2in. 100 KNKLMNO4 mFGHIJABCD E 300 kN 6m 5m 8m 8m P13.19 Analysis by Portal Method (a) Cut Horizontal Section through P.I. in Second Story
ZFx =0; 8V1 = 100 kN \ V1 = 12.5 kN (b) Shear @ Base of column XF x = 0; BV2 = 400 kN \ V2 = 50 kN Portal Method Results (Units in kN, m) 13-34 Copyright © 2018 McGraw-Hill Education. ) 10 101011119911 1 0.25 0.25 0.25 0.25 6P = XFQ FP L AE FP L (in.) AE Cx Cy Dx -0.076 —0.032 0.026 0.056 —0.025 -0.255 0.089 -0.057 —-0.024 —
0.053 -0.112 0.007 -0.191 0.066 0 0 0 0.206 —0.034 0 0 —0.217 -0.364 0.172 6Cx = -0.217 in. wl 2 6(18)2 == -162 kip - ft 12 12 FEM21 = 162 kip - ft PL 30(24) FEM23 = == -90 kip - ft 8 8 PL FEM32 = = 90 kip - ft 8 Clamp Force = FEM21 + FEM23 = 72 kip - ft FEM12 = Clamp Joint 2 Introduce 6 = 1 Radian at Joint 2 2 EIEI (1) = 18 92 EI 2 El =
(2)=1892EIEI=(2) =246 2EIEIl = (1) =24 12 M12]D = M21]JD M23]JD M32]JD K 2 = M21]JD + M23]JD = 2 EI EI 7 EI + = 9 6 18 Equilibrium at Joint (2) M2 =072+ 02K2 =07 EI =018-72 "18-185.1462 ==EI 7 EI 72 + 6 2 14-7 Copyright © 2018 McGraw-Hill Education. In Figure P10.10, support A rotates 0.002 rad and support C
settles 0.6 in. 8 kips 12" D E 24 kips 12" 36 kips BA 16" 16' P4.9 + SMA =0;8 (24 ¢) + 36 (16 ¢) + 24 (12¢)-By (32¢) =0k k 5.32 XFy=0;4 12 ft By =33k + C8 kipsk Ay-36k + 33k =02.674 12 ft Ay = 3k A 7 9.33 36 kips + FCEX = 5.33k E -4 16 ft Ay = 3 kips 8k (24 ¢) - FCEY (48¢) = 0 By = 33 kips 8 kips FCEY =4 k FCEY F = CEX 12 ¢
16 ¢ 38.67 29 B 16 ft ZMA = 0; 24 kips +29.33 +38.67 Ax = 32 kips Force in Bar CE: Consider Joint C D FCE FAC E 24 ft FCE A FCEy B FCEx 4-10 Copyright © 2018 McGraw-Hill Education. 2 T = 159.4 kips (OK) 54 34 Therefore, sag is found from the General Cable Theorem. w = 5 kips/ft P10.23. For the steel frame in Figure P8.41, compute the
horizontal displacement of joint B. at Joint C MCB + MCD = 0 (2) M BA + M BC = 0 (1) From Equil.

ACB9 D12'6"' P8.36 Compute: 5SCY WQ =06 1k-6Cy =00 MQM Pdx FPLEIAE 12 (-1- x)(-16 x ) dx (-0.5 x )(-8 x ) dx (2.5)40(15) +0 + EIACEIAEO0 + FQ-é16x3ué3uu+é4xu+ 25740 '156Cy=€6é3EIuéubEét0é3EI006Cy=0.73in6 12 Compute ALBD to Eliminate Defl at C WQ = UQ 1k - 0.73 in = FQ - AL 0.292 ¢¢ = AL
Increase in Length 8-42 Copyright © 2018 McGraw-Hill Education. 10 kips/ft P3.22. (a) Determine the moments, shear, and axial forces in the members of the frame in Figure P13.18, using the portal method. Joints B and D are rigid. P = 4(0.45 wL ) = 4(0.45(3.6 ~ 20)) = 129.6 k Moment: Moment to top of column created primarily by load on grider
HG. EQN.

150 kips P8.6. For the pin-connected frame in Figure P8.5, in addition to the vertical loads a lateral load of 30 kips also acts to the right at joint B.

RA = RO = 20 kN 2. Continued Axial Force Diagram (kips) Relative Displacement between 1st and 2nd floors = 0.136 - 0 = 0.136 in. + + D E F G L M pinned connections typical N O P J 15’ pinned base typical AK6 @ 5' = 30' P13.21 XFy=0;\Ax =Kx =5k - Ay =6.67k Ky=6.67k + 15" 10k (20 ¢) - Ay (30 ¢) = 0 FBD Column “AB” XM B = 0;
H B Assume the lateral load is shared equally to each column Entire Structure XM K = 0; C 10 kips -M BA - 5k (15¢) = 0 FBD Col. and 4 I = 240 in. P P10.1. Using Equations 10.12 and 10.13, compute the fixed-end moments for the fixedend beams. A preliminary design of the truss in Figure P4.53 produces the following bar areas: 2 members 1
through 4, 5 in. 30' B P8.26. D 30 kips C 12' BE 16' A F 25' P13.17 The figure to the right is used for both (a) Portal Method and (b) Cantilever Method. Construct the influence lines for the reactions at C, and shear, axial load and moment at point D. Given: I = 150 in. Use E = 29,000 ksi and I = 100 in . to the right of its specified location. 6-36
Copyright © 2018 McGraw-Hill Education. 13-8 Copyright © 2018 McGraw-Hill Education. The exterior columns, which are uninsulated, are exposed to the outside ambient temperature. Again, determine all the forces acting at each joint of the arch, the joint displacements, etc., and compare results with those in (a). B4m C D 4m A 200 kN P9.31 L
AE ACO : 1kKN - ACO = ZFQ FP 6CC : é (4 2) U1 ACO = €é-0.707(141.42) 2 AE tut éé 1131.82 ACO = AE L 1kN - 6CC = ZFQ 2 AE 12 (4) (-0.707)2 (5.66)[2] 6CC = + AE AE 9.66 6CC = AE A A = AL of Bar AC AA = Use RC as the Redundant FAC L P-System AE 117.17(4m) m 2 200kN 106 500mm 2 "6 10 mm 2 m2 A A = 0.00469 m = 4.69 mm =
Compatibility Eq. ACO + RC 6CC = 0 Q-System 9.66 -1131.82 + RC =0 AE AE RC = 117.17 kips A AX = 0 (Symmetry) Final Result 9-33 Copyright © 2018 McGraw-Hill Education. A cable ABCD is pulled at end E by a force P (Figure P6.12). 1 Condition Eq. at Hinge \ Indet 12 Remove 3 Restraints: Cut @ E \ Indet 32 5-58 Copyright © 2018 McGraw-
Hill Education. If supports A and E in Figure P8.26 are constructed 30 ft and 2 in. P3.2. Determine the reactions for the structure.

Continued Equilibrium of Column AB: MBA = 240 kip-ft ZM A = 0 = 240 - VBA (16) B VBA = 15 kips A VAB = V2 = 15 kips VBA = 15 kips 16 ft VAB = 15 kips From Joint B: XFx = 0 = VBC - VBA + FBE FBE = 0 (Right side of frame internal forces are all equal and opposite to left side forces.) Summary of Cantilever Method Member End Forces 90 kip-
ft 90 kip-ft 30 kips -15 kips (C) 15 kips 15 kips 26.4 kips 26.4 kips -7.2 kips (C) 7.2 kips (T) 90 kip-ft 90 kip-ft 12 ft 90 kip-ft 90 kip-ft 15 kips 15 kip 15 kip 330 kip-ft -33.6 kips (C) 240 kip-ft 16 ft 15 kips 15 kips 15 kips 15 kips 33.6 kips 15 kips 330 kip-ft 33.6 kips (T) 240 kip-ft 25 ft 33.6 kips (c) Results from the Cantilever and Portal Methods are the
same for this frame. Determine the reactions and all bar forces for the truss in Figure P9.34. AB 9' C 6' P9.1 ACO (Use Moment-Area) 1 324 17, 496 ACO = (9)'12 = EI 2 EI PL3 1(15)3 1125 = = 6CC = EI 3E 3EI See Table A.3 Compatibility Equation 17496 1125 + RC =0 EI EI RC = 15,552 kips AC = 0; - RA = 36 - RC = 20.448k 1 90.72 93,312
(10.563) (4.437) + EI 2 EI 2 291.57 6C = EI 6C = - 9-2 Copyright © 2018 McGraw-Hill Education. P13.21.

1 kip/ft P3.6. Determine the reactions for the structure. P6.2. The cable in Figure P6.2 supports four simply supported girders uniformly loaded with 6 kips/ft. BC 2m 3m F D E A 30 kN 3m 3m 3m P4.40 XFx = 0 \ Ax = 0 Cut Section (2)-(5) ¥ Fy=0; ZMf=0; Ay-30=0Ay=30kN Ay3-FBC2=0FBC =+ XFx=0; 3A=45kN 2Y - FBC + FFE =
0 FFE = FBC = 45 kN Entire Structure XM D =0;30 "9-30 '6-Ey3=0Ey=30kN + XFy=0;30-30-30 + RD =0 RD = 30 kN Final Results Shown Above 4-41 Copyright © 2018 McGraw-Hill Education. 15 Therefore, w 15.71(0.025) 0.393 kips/ft arc m (120) 15.71 ft 360 Using the General Cable Theorem: 1 60 XM B ¢ = -Ay ¢ (60) +
0.393(60) =023 15.71 ft 15° Ay ¢ = 3.93 kips 1 30 XMC 3.93(30) MC 0.197(30) 2 3 MC 88.26 kip-ft 0.197 kips/ft 0.393 kips/ft MC HhC 88.26 H (4) C H 22.1 kips Equilibrium of the cable: 1 60 M B = 22.1(12) - 0.393(60) + Ay (60) 2 3 Ay = -0.49 kips A’y B’y MC Moment (kip-ft) H 6 ft Wring = 24(0.49) = 11.8 kips By 1 XFy = - 0.393(60) - 0.49
+ By =02By=12.3kips 4 ft H Ay Tmax = H 2 + By2 = 22.12 + 12.32 30 ft 30 ft Tmax = 25.3 kips Areq = 25.3 = 0.23in 2 110 6-16 Copyright © 2018 McGraw-Hill Education. Continued Axial Load in girders depends on Axial Stiffess. For all segments of the 2 4 arch A = 70 in. 60 kips P12.51. 4m P6.32. P10.31. B P4.25. Compute the slope at
support A and the deflection at B in Figure P8.18. The weight of the girder is included in the 4 kips/ft uniform load. 13-54 Copyright © 2018 McGraw-Hill Education. = 0.556 16 80 I 41 K BC = = 20 80 D.F . (Equal to Case B scaling factor) 7.73 M BA = 73.3 - 46.4(5.30) = -172.6 » M BA = -173 kip-ft M BC =-73.3 + 46.4(5.30) = 172.6 » M BC = 173
kip-ft MCB = 73.3 - 46.4(5.30) = -172.6 » MCB = -173 kip-ft MCD = -73.3 + 46.4(5.30) = 172.6 » MCD = 173 kip-ft Ax =-8.3 - 3.87(5.3) = Ax = -28.8 kips = Dx = -8.3 - 3.87(5.3) = Dx = -28.8 kips — 11-48 Copyright © 2018 McGraw-Hill Education. Deflections computed by moment-area or by in Table A.3. Compatibility Equations A B =0 = A BO +
6BB RB + 6BM M B 6B = 0 = 6BO + aBY RB + aBM M B In Terms of Displacements L3 L2 -WL4 RBM + 8EI 3EI 2 EI BL3 L -WL3 0= R + M 6 EI 2 EI B EI B 0= Solving Gives: RB = WL 2 MB = WL2 12 9-21 Copyright © 2018 McGraw-Hill Education. FCG = +9.75 kips Tension 12-40 Copyright © 2018 McGraw-Hill Education. D 3' A P12.10. P = 100
kips 15°' B 15' D A E 20’ 20’ P8.1 All Bars: A = 4 in2, E = 24,000 ksi BAR Fp FQ1 (6By) FQ2 (6Bx) L FpFQ1L (6By) FpQ2L (6Bx) AB BC CD DE AEBEBD 0 +125-7500 +150-12500000-100000 0 +0.75 -1.25 25" 25" 30" 20" 20" 15" 25" — — — — — — 2250 - - - — - — 1687.5 3906.25 ¥ = -2250 X = 5593.75 6By : Q1 - 6By = ZFQ1 FP L AE -2250
-2250(12%) 1 - 6By = = AE 4(24000) 6By = 0.281¢¢ k 6Bx : XQ2 - 6Bx = XFQ2 Fp L P-System AE 5593.75k 1 - 6Bx = AE 6Bx = 0.70 ¢¢ Q1-System for 6By Q2-System for 6Bx 8-2 Copyright © 2018 McGraw-Hill Education. Continued Member Section Forces 2 —.089 6.713 68.482 Member Label Section Axial (kN) Shear (kN) Moment (kN-m) 3 —.089
6.713 75.1954 -.089 6.713 81.908 M1 1 -161.854 52.056 0 5 -.089 6.713 88.621 2 -161.854 52.056 78.084 1 —-89.032 100.047 0 3 -161.854 52.056 156.168 2 —89.032 100.047 150.071 4 -161.854 52.056 234.251 3 -89.032 100.047 300.141 5 -161.854 52.056 312.335 4 —89.032 100.047 450.212 1 -26.846 20.756 -16.136 5 —-89.032 100.047
600.283 2 -26.846 20.756 4.62 1 —-16.24 25.965 9.72 3 -26.846 20.756 25.376 2 —16.24 25.965 35684 4 —26.846 20.756 46.132 3 —-16.24 25.965 61.649 5 -26.846 20.756 66.883 4 —-16.24 25.965 87.614 1 162.68 51.892 0 5 -16.24 25.965 113.578 2 162.68 51.892 77.838 1 268.7 -135.007 328.471 3 162.68 51.892 155.677 2 268.7 —-135.007 159.712 4
162.68 51.892 233.515 3 268.7 -135.007 5 162.68 51.892 311.354 4 268.7 —-135.007 -177.806 1 27.409 71.556 —17.829 5 269.7 -135.007 —345.565 2 27.409 21.556 3.727 1 193.462 -62.437 243.172 3 27.409 21.556 25.283 2 193.462 -62.437 118.297 4 27.409 21.556 46.839 3 193.462 —-62.437 —-6.578 5 27.409 21.556 68.395 4 193.462 —62.437 -
31.453 1 88.336 100.249 0 5 193.462 —-67.437 —256.328 2 88.336 100.249 150.373 1 104.419 -62.478 256.438 3 88.336 100.249 300.746 2 104.419 -62.478 131.481 4 88.336 100.249 451.12 3 104.419 -62.478 6.524 5 88.336 100.249 601.493 4 104.419 -62.478 -118.433 1 15.766 25.01 11.756 5 104.419 -62.478 2 15.766 25.01 36.766 1 30.336 —
135.271 347.173 3 15.766 25.01 61.776 2 30.336 —135.271 178.084 4 15.766 25.01 86.787 3 30.336 —-135.271 5 15.766 25.01 111.797 4 30.336 -135.271 -160.094 1 —-.13 95.756 0 5 30.336 —135.271 -329.183 2 —-.13 95.66 143.634 1 79.244 -25.846 66.888 3 —.13 95.756 287.268 2 79.244 26.846 33.33 4 -13 95.756 430.901 3 79.244 -26.845 -.228 5
—.13 95756 574.535 4 79.244 -26.845 -33.786 1 —.089 6.713 61.769 5 79.244 -26.845 67.344 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 M13 M14 M15 13-37 Copyright © 2018 McGraw-Hill Education. (b) Use the equivalent lateral force procedure to determine the seismic base shear and overturning moment. 3 @ 12' = 36’ P2.9. The building
section associated with the floor plan in Figure P2.4 is shown in Figure 2 P2.8. Assume a live load of 60 1b/ft on all three floors. Consider only flexural deformations. Draw the shear and moment curves for each member of the frame in Figure P5.42. square cross section running from support A to joint E is added, determine the lateral deflection at joint
D. Continued Case B: Sidesway Correction to Eliminate 0.97k Holding Force Multiply Moments in case B by 0.97/6.62 and Add to Case A. P13.31. (c) Tabulate your results showing bar forces, cross sectional areas, and lengths. Analyze the frame in Figure P11.29 by moment distribution. 20 kN/m L1 2 5 kN/m C AB L1 Case 1: L1 = 3 m Case 2: L1 =
12 m 6m P13.2 Check your results by using moment distribution. 40 kN 2m A 15 kN'-m B C 4m E D hinge 6m 30 kN-m 2 kN/m 4m 8m P3.14 40 N Cy 15 kN-m 2 kN/m Cy 30 kN-m 2m B A Ay C Cx D C E Dy 6m 4m 4m Figure (a) 8m Figure (b) Figure (a): XM A =-15 + 2(40) + 10Cy=0Cy =-6.5 kips XFy=Ay-Cy =0Ay =-6.5 kips XFx =40-Cx =
0 C x = 40 kips — Figure (b): ZMe = -30 - 6(2)(12) + 8Dy + 12Cy=0Dy = 31.5kips X Fy =Dy + Cy-12(2) + Ey=0Ey =-1 kips Y Fx=Cx + Ex =0 E x = -40 kips — 3-15 Copyright © 2018 McGraw-Hill Education. Draw free-body diagrams of column AB and beam BC and joint B by passing cutting planes through the rigid frame an infinitesimal
distance above support A and to the right and immediately below joint B. Label all ordinates of the curves. The values of SDS and SD1 are equal to 0.9g and 0.4g, respectively. (b) Compute the vertical deflection of the girder at point C produced by the 60-kip load. Continued L A L (12) A Member FP (k) FQ1 (k) FQ2 (k) L (ft) A(in 2 ) AB +150 -5/8 0 25

5-56250BC +60 - — - - — - CD-100---—-—-- DE -90 +3/8 -1 15 3 -2025 +5400 EA -90 +3/8 0153 -20250BEQ0 - - - — — - BD -150 -5/8 0 25 5 +5625 0 £ = -4050 +5400 FQ1 FP (a) 6EH L 5400 = AE 30,000 = 0.18¢¢ 1k - 6EH = XFQ2 FP 6EH 6EV L -4050 = AE 30,000 = -0.138¢¢ Due to Loads 1k - 8EV = XFQ FP 86EV (b) 6EV Due to
settlememt & Fabrication Error: 6 ee 6 kae 1 ¢1 ¢¢ +5¢3 ¢¢ + 1k-6EV-¢geg +++ =-¢g¢ +++ 2 Bars 2 ceéc 4 ++0 8 ¢gé 4 ++g 6EV (Settlement ) & Fabrication Error) = -0.81 8-17 Copyright © 2018 McGraw-Hill Education.

For the trusses in Figure P9.27, compute the reactions and bar forces produced by the applied loads. w WL2 30 ADBL/ACL/4AL/2P7.21w2e&cl16+9wL2x¢cx+-wlx+2Lc¢e3+0g6030w39wLwL2M (x) =x+ x6L6030d2yw39wL wL2 =EIx + x6L 60 30 dxdy w4 9wL 2 wL2 =EIx +xx +¢124 L 12030dxw59wL 3 wL2 2 Ely =x + x X
+clx+c2120L36060dyatx=0,=0\cl =0;andatx=0,y=0\c2=0dxEXMA=0=M(x)+dyw3wL 2wL2 =x4 + xxdx 24 EIL 40 EI 30 EIwwL 3 wL22 x5 +xxA=y =120 EIL40 EI60 EI6=53253 2 Compute AB: Setx=L:4AB=—-wLwL L wiL2 L wlL4 + - = -0.000659 EI 120 EIL. 4 40 EI 4 60 EI 4 Compute AC : Set x
=L:2AB=-wLwL L wiL2 L wIl4 + - = -0.001302EI120EIL 2 40EI 2 60 EI 2 AC = 1.98 AB 7-3 Copyright © 2018 McGraw-Hill Education. 5 kN/m 40 kN AB 10 m C 10 m 5m P5.31 Member DE All Forces = Zero Since No Loads Applied Member BCD Reactions + XM B = 0: 25" 20 + 40 (15) -10 RC = 0 3 RC = 76.67 kN + XFy = 0: -By

-25-40+ 76.67 = 0By =11.67 kN XFx = 0: E D Entire Structure Bx = 0 Member AB 5-33 Copyright © 2018 McGraw-Hill Education. 13-55 Copyright © 2018 McGraw-Hill Education. Analyze the frame in Figure P11.16 by moment distribution. Continued (b) Uniformly distributed dead load + 48-kip live load Reactions (kips), Deflections (in), and
Deflected Shape 6-37 Copyright © 2018 McGraw-Hill Education. P10.16. (c) Write the shear and moment equations for girder BC. Finally, calculate the debris impact load to be applied to the free-standing column CD. A B L C L P9.13 Compatibility Equation A B. Continued Axial Force Diagram (kips) Moment Diagram (kip-ft) Comparison of roadway
vertical deflections An alternate modification to reduce deflections of the floor system is to add diagonal cables extending from the floor system to the arch as shown in Fig P6.34. The shear plate at B is assumed to act as a hinge. We will assume the P.I. edjecent to B at 0.3L and the one on the right at 0.1L as shown above. P2.18. To prove that the
vertical reaction at support 4 is always equal to 75 kips, simply consider the whole structure as a freebody and take moment about support 1. ) A (in. 13-4 Copyright © 2018 McGraw-Hill Education. 4 kips/ft P5.42. w3 = 2 kips/ft w1l = 3 kips/ft C A 30 kip « ft B9' 9' 9' P5.26 + - 30 ft-k + 27(4.5) + 13.5(6 ¢) + 36 k (15¢ + 18¢) - By ZM A = 0; By =
75.58k XFy =0;-27-13.5-2(36) + 75.58 + Ay = 0 + Ay = 36.92 k FBD: Sim-Triangles 3k /fty = 9¢ xxY=31 &x0 XFy =0; 36.92k-3x-X¢c +++=02e¢30V=00x=8394@x=9¢V=-3692+3x+@x=84¢DM=0Vdxx=-3.58k6 AM=036.92dx +0-3xdx+0-x2dx63x284¢x384¢-0=171.50200150M @8.4 ¢ =
171.4ft-k-30ft-k=141.5ft - k Max + M = 36.92 x 0 Shear 2 8.4 - Moment Deflected Shape 5-28 Copyright © 2018 McGraw-Hill Education. and 2 E = 29,000 kips/in. Computer Study—comparison of approximate analysis with exact analysis. The funicular loading produces direct stress on all sections of the arch. , and a« = 6.5 x 10 (in./in.)/°F.
Moment Case 3 Mmax = 24.84 ~ 9.31 = 231.26 kN - m Case 5 32 kN load at £ Resultant =8 + 32 + 24 =64 kN R-x =32 ‘8 + 24 "11 x = 5.625 m Moment of midspan M £ = 39712 - 24 "8 = 276 kN - m 12-46 Copyright © 2018 McGraw-Hill Education. . 30 kips 15 kips/ft 150 kip * ft A hinge D C B spring, k = 30 kips/in. FBD “AB” IV. at Joint B M BA
+ MBC=01626B=EI\MAB =-58.8k-ft, MBA =107.4k-ft M BC =-107.4 k - ft, MCB = 142.2 k - ft Segment BC Shear Moment 10-7 Copyright © 2018 McGraw-Hill Education. 5m P13.19. AB =0.48 + =404 ¢e 15 +83 2 6006+ KBC =¢¢ + =304 e¢ 20 +@ 3 & 200 6+ KBD =¢¢ + = 13.334 é¢ 15 ¢+ XK S¢ = 83.33 D.F .BC = 0.36 D.F .BD =
0.16 ALTNT = oT (L )AT = 6.6(10-6 )(15¢ + 20 ¢)12%(80 ¢) = 0.2218¢¢ A 6(29,000)(200)(AL AB ) = 8.5fttk FEM DB = 6 EI 2 = (15 12%)(12) " L Where AL AB = 6.6(10-6 )(15°12%)(80) = 0.09504 ¢¢ 11-34 Copyright © 2018 McGraw-Hill Education. 60 kips 25' B 60 kips C D 25' E A 50" 50' P6.24 4h 2 x L2 dy 8hx =2 dx L @ x = 25¢; Y= @ x = 25¢;
4(20)(25)2 = 5¢ 1000 dy 8(20)(25) = = 0.4 dx (100)2 Y= 4 = 0.371 10.77 10 cos 6 = = 0.928 10.77 sin 8 = + M D = 0; 60(50 ¢) - H (20) - 60(25) = 0 H = 75k (a) dx before the1/4 point (left of “D”) + ZFy = 0; 55.68k - 27.83k - VDL = 0 VDL = 27.85k + XM D = 0; 60(25¢) - 75(15)-M =0M = 375k + XFI =0; 69.6 k + 22.86k-T =0T = 91.86 k (b)
dx after the 1/4 point (right of “D”) Add Components of the 60k Load @ D to the Values in (a) k M = 375 (same) M = 375k T = 91.86 - 22.6 T = 69.3k VDR = 55.60 - 27.85 VDR = 27.83k 6-27 Copyright © 2018 McGraw-Hill Education. P10.27., 4 2 IAD = 400 in. (b) Position the AASHTO HL-93 design tandem and lane loads shown in Figure 12.25(g) to
produce the maximum positive moment. Earthquake load can act in either direction, generating both negative and positive moments in the beam. w = 1.2 kips/ft A B 21 12' I 8' P8.23 Segment “BC” MQ1 = 1kx1 MP1 =1.2x12+6x1 =0.6x12+ 6x1 6C -1k =X 0MQMP86C =00 8¢ dx EI Q-System 12 ¢ dx dx x1 (0.6 x + 6 x1 ) + 0 ( x2 + 8¢) €é
0.6(x2+8)2+6(x2+8)Uuét2EIEI02112¢dxdx+ 00.6x23 +20.4x22 +211.2x2+691.22EIEI000.15x14 +2x1380.15x%x24 + 6.8x23 + 105.6 x22 + 691.2x212¢ 6C =+ 00EI 2 EI 1638.4 19180.8 20,819.2 = + = EI EI EI 20,819.2(1728) = 29000(1200) 6C = 0 (0.6 x13 + 6 x12 ) P-System 6C = 1.034 in.

72" P2.1. Determine the deadweight of a 1-ft-long segment of the prestressed, reinforced concrete tee-beam whose cross section is shown in Figure P2.1. Beam is constructed with 3 lightweight concrete which weighs 120 lbs/ft . 5 kips 9' A B 8" 1.51 5 kips 10’ 5 kips 5' C 15" 1.51 41 P11.8 FEM BA = 5(9) = 45 kip-ft P (b 2 )a 5(10 2 )8 = = 12.35 kip-ft L2
182 -P(b)a 2 5(10)82 = = -9.88 kip-ft FEMCB = L2 182 P (b)a 2 P (b)a 2 5(20 2 )5 5(20)52 + = + = 20 kip-ft FEMCD = -FEM DC = L2 1.2 252 252 FEM BC =KBC =1.5I11=,18 12 KCD =414 =25 25 DFCB 5 kips A1 121 12 + 254 5kips B9 ft 1 8 ft = 0.34, DFCB 5 kips 10 ft C 0.34 4251 12 + 254 = 0.66 5 kips 5 ft D 15 ft 0.66 5 ft 45 FEM 12.35
FEM 45 MBA -57.35 C -3.16 D 0.27 C -0.27 D -45 MBC By = 6.6 kips Dy = -4.2 kips M D =-13.4 kN FEM 20 FEM 12.25 D -20 FEM 6.13 C 0.52 C-13.4 MDC D 3.16 Cy = -12.4 kips -9.88 -28.68 C 6.31 D -1.58 C 0.54 D -33.3 MCB 1.04 33.3 D MCD 11-9 Copyright © 2018 McGraw-Hill Education. B3 8 113.78 = EI 3E (1.51) =t BA = xAM/EI 6BB =
A BO AM/EI = x= A BO 10(20) 2(8) = 661.333 306 2(8) e 2 0+ 10(20) ¢3¢ +¢10-2++g+ 3 ec4 3 ec4 g+ 661.33 661.33 2446.05 = 5.548 = EI 1.5EI 6BB C B 4 kips/ft = 5.548 ft tBA = A BO 1.5EI EI x 8 kip-ft Therefore: (A BS + A BO ) + 6BB X B = A B 200 kip-ft & 0 ¢¢-0.288 - 2446.05 (1728)++ + 113.78 (1728) X B = -0.3 ¢e g+ EI EI X B = By
= 21.1 kips 9-10 Copyright © 2018 McGraw-Hill Education. 5' 20 kips B 10' w = 2 kips/ft CD 10' A E P11.24 FEM BC = - PL FEMCD = - wL 8 =-20(10) 8 2 12 =-KAB=KBC =110 2(10) = -25k - ft, FEMCB =25k - ft 2 12 = -16.67 k - ft, FEM DC = 16.67 k - ft, DFBA = DFBC =, KBC =KCD =KCE =110, 1 2 DFCB = DFCD = DFCE =1 3 11-31
Copyright © 2018 McGraw-Hill Education. 6 kN/m AB C 3m 12 m P13.6 wL2 6(12)2 = = 72 kN - m 12 12 In Cantilever = 3" 24 = 72 kN - m FEM BC = M BA Since moments on joint B are equal and opposite, joint does not rotate .. Segment BC acts like a fixed-ended beam. The continuous beam in Figure P5.56 is constructed from a W12 x 152 wide 2
flange steel section with A = 44.7 in. (d) Evaluate the maximum moment between points B and C. The slab is protected by a 2-in. = Q - Sys.) 6BV 6CVdx dx =3XM P2 EIEI1510dx2dx 12-6CV=0(84-12x)+ 0(9.6x)2EIEI00é 1516 € 126293 192.16 6 441x6CV=€éx+xU+ é12EIééu2 310 3EI & 6CV =0.96 ¢¢ Q - 6P =XMQM P é x3
uéénuti01210u w0 (1728) G ut 6BV 26 1k - 6BV =0 (15-x)(84-12x) 0 6BV = P & Q-System for 6CVdx EI2 3u é é315x-66x + 3x 1t (1728) é 2 34l 0 € 6BV = 0.432 ¢¢ 4 BI 15 Q-System for 6BV 8-36 Copyright © 2018 McGraw-Hill Education. Compute the vertical and horizontal displacements at joint B. The truss frame in problem P13.22 is 5 ft
taller and it’s lateral load is applied at 20ft up from the base compared with the parallel chord truss in problem P13.21, which has a height of 15 ft with it’s lateral load applied at the 15 ft top chord. Factor of 1 , assume 2 1 M = 306.4 kKN - m 2 B Shear in Columns MA = XM A = 0; 612.8 + 306.4 - VBA (5) = 0 VBA = VAB = 183.84 kN Reactions 13-13
Copyright © 2018 McGraw-Hill Education. 1 15 m B C D A hinge hinge F 20 m 30 m E 20 m 40 m 20 m 20 m P12.25 Reaction at support A: DL = 10k /ft é1”° 20 1°60 u G RA = 10 kips/ft € éé 2 2 ali RA = -200 kN Reaction at support F: DL = 10k /ft é 2 "80 u G RF = 10 kips/ft & éé 2 uli RF = 800 kN 12-28 Copyright © 2018 McGraw-Hill Education.
Treat the shear plate connection at B as a hinge. H P12.40. 15 kips PON M 12' 25 kips IJKL 12'25kips GHF E 16' AB 15' C 15°' D 15' P13.18 (a) Analysis by Portal Method 13-28 Copyright © 2018 McGraw-Hill Education.

AP12.19. w = 1 kip/ft P9.17. hinge P4AOKN C3m B Dyl 6m A E 4m 4m 6m 3m P6.291.B + ZMB=0; MBA + M BC + M BD = 0 (3.1336B + 0.03556A x )EI = 0 6B = -0.011349A x + = (5¢) = 0XM A = 0; M AB + M BA - VBA Segment AB M AB + M BA (1.26B - 0.04A x )EI = 5¢ 5¢ VBA = (0.246B - 0.008A x ) EI Where 6B = -0.011349A x VBA = VBA
= -0.0107A x EI 10-30 Copyright © 2018 McGraw-Hill Education. If stable, indicate whether determinate or indeterminate. 60 kN P8.31. 16 kips P8.36.

The live load may be assumed to act along the centerline of the deck slab and divide equally between the two girders. (a) Sketch the deflected shape of the frame in Figure P5.48. P2.19. Compute the reactions at supports A and E of the three-hinged parabolic arch in Figure P6.23. 6 kips B C 3 kips I = 240in.4 12'1=120in.4 18'I = 150in.4 AD 3@8’
= 24' P11.28 Distribution Factors Joint BD.F. 313 (120) ==7.541.41224010==243KS¢ =175KAB=KBC 7.5=0.4317.5100.57 =17.51.00 Joint CKBCFEMBC = 2PL2 6 "24 ==32Kkip-ft99 KCD D.F. 240 = =10241508.33 ==18 3K S¢ = 18.33 10 = 0.55 18.33 8.33 = 0.45 18.33 Case A: No Sidesway Reactions: Case A 11-38
Copyright © 2018 McGraw-Hill Education.

8'AP12.18. 30 kips P9.42. BC 8" 8" 8" 6' 8" D Aw = 2 kips/ft 12" P10.12 By symmetry, 6 A = -6B = -6D = 6C Thus only one unknown FEM AD = WL2 2(12)2 = = 24 k-ft 12 12 (a) Member end Moments 2 EIEI (20 A+ 6D ) +24 =0+ 24126 A2EIEI = (20A+6B)+ 0=66 3 AM AD = M AB Equilibrium at Joint AM AD + M AB = 048 EI = 16 k-ft,
M AB = -16 k-ft 6A = -\ M AD (b) Axial Forces Axial force in AD = 0 k Axial force in AB = 12 k 10-13 Copyright © 2018 McGraw-Hill Education. 10' AMABCL =40 RAP12.51 -Pab2-9L=64122Pbha3L=2=64L & 3L+09L3LRAL-1¢cc++=0¢e4+0646454RA=64MA=FEMAB=MB=FEMBA XMB =0; & 27 6Max RA =60 (1) +
30¢c +++ =85.31kec 320k 1Load@L:41Load@L:2 3 Load@ L : 4 30 kips 10’ Influence Lines k 27 9(40) (10) = 2.81 ft - k 32 64 16 8(40) (10) =0 32 64 5 3(40) (10) = -0.31 ft - k 32 64 12-55 Copyright © 2018 McGraw-Hill Education.

Draw the influence lines for bar forces in members HD and HC of the truss shown in Figure P12.33. XFy = 0; + - (FJKY + FJIY ) + FJD = 0 FJD = 55.72 k tension By inspection FBL = 0 4-37 Copyright © 2018 McGraw-Hill Education. B h = 45' 40’ rod A C turnbuckle 25’ 60’ 60’ P6.21 Entire Structure: + XM A = 0; 25k (25¢) + 15k (60 ¢) - Cy (120 ¢)
=0Cy=12.71k + ZFy = 0; -25k -15k + cy + Ay = 0 Ay = 27.29k FBD “AB”: + XM B = 0; Ay (60 ¢) - Ax (45¢) - 25k (35¢) = 0 27.29 [TAC ] Ax = Tension in rod “ AC ” = 16.94 k 6-23 Copyright © 2018 McGraw-Hill Education. (braced frame is very effective in reducing lateral stiffness) 5-63 Copyright © 2018 McGraw-Hill Education. Assume that
the diagonals can carry either tension or compression force. Continued + M B = 0 = -RDY B -103.03(4) + 200 “ 4 RDY = 48.485 kN RBY = 48.485 kN (Symmetry) RDX = RDY = 48.485 Compute A$AX Consider Bars AC and AD in the Q and P-Systems. 1 1'BC 18 D A48 P12.28 + - M + Ay (1¢) =0 M = Ay (1¢) 47 Lload @x=1: M = (1¢) = 0.979 48
24 load @ x =24 : M = (1¢) = 0.5 48 XM = 0; If the hoist load is 60 kips, determine maximum reaction Ay and maximum moment @ and respective locations of the hoist. 30 kKN 3m w = 8 kN/m ABRA =9 kN RB = 105 kN 6m D C RC = 105 kN 9m RD = 9 kN 6m P5.38 Since Structure Symmetrical Analyze Left Half. P11.28. and A =17.9in. M = 30
kN m P9.3. Compute the reactions and draw the shear and moment curves for the beam in Figure P9.3. EI is constant.

I = 300 in. Draw the shear and moment curves for each member of the beam in Figure P5.31.

relative to the top of the interior column at point E. to the right. 2 The area of all bars is 5 in.

w P9.19. The internal bars are required for other loads and to brace bars ABCD and DEFG. E = 30,000 kips/in. (a) Draw the shear and moment curves for the frame in Figure P5.40.

(downward) (b) Axial Force (kip) Bending Moment (kip-ft) Axial force in Members 5 and 6: F = 57.04 kips Maximum bending moment (at Joint 6): M = 7.23 kip-ft = 86.76 kip-in 0= F Mc 57.04 (86.76)1.5 + = + = 25.46 + 43.09 = 68.55 ksi > 25 ksi (NG) 2.24 3.02 AT 4-61 Copyright © 2018 McGraw-Hill Education. B 15’ C 15’ P12.8 15 ft Maximum
values for reactions & MB occur when hoist load is @ end of cantilever. Vertical members EN and GL are 18-ft long, FM is 16 ft. 400 kip * ft 400 kip e ft BC 12’ DA 16" P11.12 3216 KAB =¢¢ ++ ,4¢el2 +g 12e 16 KBC = ¢¢ ++ 2 ¢el6 +g 2 DFBA =, 3 DFBC = 1 3 Shear (kips) Moment (k-ft) 11-14 Copyright © 2018 McGraw-Hill Education.
Deflection @ Midspan Since member end moments established, use slope-defl EQ to compute displacement at midpoint Vertical force transmitted by V. 6 A = 6F = 6 and 6C = 6D = -0. A P12.52.

Use BCD Compute ACO : 1IkKN-ACO=X0MEMP+dxEIRD=5463kN&® 202 a&¢x0dxdxx¢6x-4X - ++++0¢;-x+++(6x)¢¢30322EIElIege0033ax106+xdxdx+0-(12x)+0¢¢-+(3+x)[12(x+3)-18x]¢+3EIEIe30631-ACO=00XMB=0=-19.61"3+ 186 -9 RD Shear & Moment Diagrams 0 33 & 4x2 0+ Dx4x 2
dxdx ++=0¢¢¢4x24+0+0(4x2)ce309+2EIEIEI6ACO0003dx+02x2-6x-36EI09-14 Copyright © 2018 McGraw-Hill Education. S = 0.97k 6 EIA L2 Assume A is Selected so FEM’s = 40 ft - k 51 I KAB = = D.F . P4.54. 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. 6' F P13.5. Continued Check result by moment distribution KCB = 31 = 0.06254 12 DFCB=0.6 KCD =11=0.04172 12 DFCD = 0.4 3K = 0.10417 1.0 (6)2 = 361 ft - k 2 = FEMCB = FEMCD FEM BA =2k /IFEMBC =2k /1 (12)2 =24 ft - k 12
+ Mmax Member “CD” +2k/1(12¢)2-VDC(12¢)=02=12k ZMC=0;-21.6+21.6+VDC=VCDP.I.144ft-k=2(L¢)2/8L¢=76ft¢¢(12-L)=221ftfromC&D2k/ftP.I. @ =0.184 L from C & D Accuracy of approximate method for locating the point of inflection from supports “C” & “D” is 91.5%; yielding midspan moment 90%
accurate. Indeterminate, stable Determinate, stable b=7b =10 (g) r=3n=5r=4n=7 (b+r=10) > (2n = 10) (b + r = 14) > (2n = 14) Geometrically unstable: concurrent reactions Determinate, stable b =11b=9 (h)r=4n=6r=3n=6((b +r=15) > (2n=12) (b + r = 12) > (2n = 12) 3 deg. If your solution is statically inconsistent, what
conclusions can you draw about the truss? w = 2 kips/ft P16.1. Using the stiffness method, analyze the two-span continuous beam shown in Figure P16.1 and draw the shear and moment curves EI is constant. 18 kips 2" asphalt 8" slab 51 kips 94 kips A slab B C 94 kips stringer 94 kips D E 51 kips F bracing 12’ AJIHG A 26'4 @ 16' = 64’ Section A-



A P4.52 Two Trusses Support Load. (a) Load is applied to the three-hinged trussed arch in Figure P12.40 through the upper chord panel points by a floor beam and stringer floor system. B P8.10. For this configuration, determine the vertical displacement of all the floor system joints.

P4.40. 1 P16.2. Write the stiffness matrix corresponding to the degrees of freedom 1, 2, and 3 of the continuous beam shown in Figure P16.2. 2 3 BAKS = 5EI L3 L C D spring L L EI = constant P16.2 Stiffness Matrix K Joint “B”: + XFy =0; + ZM B =0; 2(12 EI ) 5EI + 3-K11 =0L3 L 29 EI K11 = 3L -K 21 K 21 = 0 Unit Vertical Displacement Al =
16 EI6 EI + 2 =0L2L Joint “B”: Joint “C”: Joint “C”: + XMC = 0; 6 EI =0 L2 6 EI K31 = 2 L K31 - Unit Rotation @ Joint “B” 62 = 1 Joint “B”: + XFy =0; -K12K12=0 + XM B=0; 6 EI6 EI + 2 =0 L2 L 2(4 EI ) =0 L 8EI K22 = L. K22 - Joint “B”: Joint “C”: + XMC = 0; 2 EI =0 L 2 EI K32 = L. K32 - Joint “C”: 16-4 Copyright © 2018 McGraw-Hill
Education.

Reactions and moment curves are given. D6'4'EC6'FG4'HI16'6'16'BANML 6 @ 18" = 108" RA P12.31 12-34 Copyright © 2018 McGraw-Hill Education. What conclusions do you reach from the above study? Given: E = 200 GPa 2 and A = 500 mm for all members. 12-60 Copyright © 2018 McGraw-Hill Education. The loads shown represent
the total dead and live loads. 2 The 43 -in. These directions range from approximately 3/4 inches near the supports to nearly 2 inches at midspan where the cables are longest. 100 kN P9.46. 3' 10" 3' hanger hanger 2.5 vertical lateral bracing, located on 4 sides of framing (shown dashed) mechanical unit 5" hanger 2.5" edge of mechanical support
framing hanger Mechanical Floor Plan (beams not shown) (a) floor framing above supports vertical lateral bracing beyond hanger hanger mechanical unit floor grating mechanical support framing Section (b) P2.11 a) Live Load Impact Factor = 20% b) Total LL Machinery = 1.20 (4 kips) = 4.8 k Uniform LL = ((10" x 16") — (5" x 10")) (0.04 ksf) = 4.4 k
k Total LL = 9.2 .. Total’ LL Acting on One Hanger = 9.2 /4 Hangers = 2.3 k klps c¢) Total DL Floor Framing = 10" x 16" (0.025 ksf) =4 k .. Total DL Acting on one Hanger = 4 /4 Hangers = 1 kip k k k .. Total DL + LL on One Hanger = 2.3 + 1 = 3.3 kips 2-12 Copyright © 2018 McGraw-Hill Education. D 4' w = 3 kips/ft P10.9. (a) Under the applied loads
support B in Figure P10.9 settles 0.5 in. F . Determine the degree of kinematic indeterminacy for each structure in Figure P10.35. Entire Structure 5.71 - 20 + 28.62 - 30 + RC = 0 RC = 15.67 kN Colclusion: Exact and Approx. Carry out an approximate analysis of the truss in Figure P13.10 by treating it as a continuous beam of constant cross section.
P12.29. The area of 2 both the top and bottom chords is 10 in. Determine the approximate values of force in each member of the truss in Figure P13.13. E4Am AB 3m C 3m D 6m P11.21 FEM AC =-PL M 50(6) 150 PLM + =+ =0, FEMCA =+ =75kN - m 8 4 8 4 8 4 Moment (kN‘m) Shear (kN) 11-28 Copyright © 2018 McGraw-Hill Education. As
part of the analysis, evaluate the forces in members DE and EF and compute the reactions at A and K.

w = 2 kips/ft BC 15" P = 30 kips P = 30 kips 10' 10' A D 30' P11.11 Consider Symmetry, No Joint Translation Joint B Distribution Factors 125 1a&@ 10 =¢¢c +++2e¢308KBA 12 =3KS¢ 17K5=BC=3KS¢ 17KBA =D -FBA=KDCD - FBC XK S¢ = 17 I 300 Moment Distribution Fixed end Moments wL2 2 (30) = = = 150k 12 12 2 Pab 2 30 (10)
(15)=2==-108k 2L 25 ()2 FEM BC FEM AB Pab 2 30 (15)(10) = 2 = = +72 k 2 L (25) 2 FEM BA Girder Leg AB (Leg CD Similar) 11-13 Copyright © 2018 McGraw-Hill Education. (in.3) 3930 Vol. 2 P13.17. A P12.3. Draw the influence lines for the reactions at supports A and C, the shear and moment at section B, and the shear just to the left of
support C. P10.35. Compare the results of this analysis with part b of P6.32 by plotting to scale the vertical deflections of all joints along the roadway from joints 1 to 11.

Continued Express equilibrium EQ’s in forms of displacements 6.4 KOB + 1.2 KOC - 6 K¥ = 76.8 1.7 K6B + 6.4 KOC -6 K& =-19.2 0.5 K6B + .5KOC-2K¥ =0 (a ¢) (b ¢) (c ¢ ) Solve EQ’s for 6B, 6C & ¥ and substitue into EQ in (1) 6B = 15,49 K 2.97 K 3.13 2 126 W= =3.13¢¢ +++ ¢ EI 9 K 3.13712 = (12)2 29,000 "2400C =-W = 7.771°10-4 rad A
B=WL=W(12 "12) = 0.112 ¢¢ 10-33 Copyright © 2018 McGraw-Hill Education. A mechanical support framing system is shown in Figure P2.11. End Moment 456 ftk Max.

B 4 kips C 12" A 18' P9.43 Selecting Cy as the redundant, A2 the compatibility equation is: (ACS + ACO ) + 6CC XC = ACA1 =6BLBC = 12 1944 EIA2 =tCB = =4 kips EIBOB = ACO2EI2EITAA()()1182(18)182EI3CB1kip 3888 EI9/EI1 & 2406 =6BLBC =12c¢cc +++ (18)2 e EI g 2592 ACO = EI 24/EI A 0.667 12 C B C B Therefore:

(ACS + ACO ) + 6CCXC =AC 2592 + X (0-3888)EIEIC 1 kip 1944 EI 6CC = ACO 9 (18) EIA1 CEIB6CC =A1 + A2 =6B C =0XC = Cy = 0.667 kips A A Final Shear (kips) 36 Final Moment (kip-ft) 9-48 Copyright © 2018 McGraw-Hill Education. The equation for 2 2 the arch axisisy = 4hx /... E = 200 GPa, I = 60 X 10 mm .

E P5.23. (a) Determine the wind pressure distribution on the four sides of the 10-story hospital shown in Figure P2.15. P5.8. Write the equations for shear V and moment M in terms of distance x along the length of the beam in Figure P5.8. Take the origin at point A. Continued-Part(a) Member Properties: Moment Diagram (kip-ft) and Deflected Shape:
(b) Pin Support at D Moment Diagram (kip-ft) and Deflected Shape: 8-52 Copyright © 2018 McGraw-Hill Education. The deflected shape of AB, CB, FE and DE are identical. 6 kips P5.10.

,and A = 3in. EI ACO =tCA = (ACS + ACO ) + 6CC XC = - 6B tCA = ACO xC 240/EI XC KX (0 - 7.188) + 1.214 XC =-C 5 XC, beem = Cy = 5.08 kips AC =-5.08 = -1.02 in. Determine all reactions at points A and D in Figure P10.30. (b) Determine truss bar forces. (a) All beams of the frame in Figure P13.15 have the same cross section and carry a
uniformly distributed gravity load of 3.6 kips/ft. EFx-CBx =0CBx =40k -2 30 CBy =40k¢¢c ++ =30k ¢e4 +g XFy=0; +-30k + 30k - 30k + Dy = 0 Dy = 30 k 4-49 Copyright © 2018 McGraw-Hill Education. Indicate whether stable or unstable. 1 BC 2 10° A 10’ P16.7 For Members 1 and 2: AEA 0.45°106 = = =0.03in-2 I EI1 157106 12 12
==8.33"10-4in-2P=22(1012) "L 66 Q== =0.05in-1 L. 10 "12 EI 157106 = = 125,000 kip-in L. 10 12 N= f = 90, For Member 1 é NC + PSé El é [kl1F ] = é L € & SYM . Computer Study—comparison of approximate analysis with exact analysis. Also determine the lateral deflection of the cable tower. = (1.5(9))1.2 k / ft. For the trusses in Figure
P9.28, compute the reactions and bar forces produced by the applied loads. Draw the shear and moment curves for the beam in Figure P5.34. 2-21 Copyright © 2018 McGraw-Hill Education. Entire Structure: + XMA = 0; P (4m) + 20 kN (8m) + 40(14m) - Ey (17m) = 0 Ey = 0.235P + 42.353 + XME = 0; Ay (17m) - P (13) - 20(9) - 40(3) = 0 Ay =
0.765P + 17.651I. EI AE 11111116(430)6 6 2(430) 466 6 12 430 2(466) 6 CM1 M3 L EIEI2EI6EI6 32,040 (1728) 6BH 10.61 in. P5.35. Given: P = 9 kN. Check the results by moment distribution. The area of 2 2 all bars = 5 in. Include the negative pressure on the leeward side. 13-20 Copyright © 2018 McGraw-Hill Education. Dy
P6.15. P5.54. 85 kip « ft CB A 15' 15' P8.21 1 kip 3 kips/ft P-System (kip-ft) A 85 kip-ft B C 6BV Q-System (kip-ft) C A B 30.9 7.5 Shear (kips) Moment (kip-ft) -14.1 159.3 6C Q-System (kip-ft) 126.3 Moment (kip-ft) -85 x1 6B = = 0 MQ 15 1 B Moment (kip-ft) x2 EI1 2 x1 (-1.5x1 + 30.9x1 )dx1 +0=CMPdx 02 EI 11 kip-ft A1151 02 x2 (14.083x2 -
85)dx2 EI 0 ( 7889.1 + 3140.4)EI11,029.86B=gqC==0MQ 151 EIMPdxEI120=11510-30x1(-1.5x1 + 30.9x1)dx1 + EI 0 (30x2-1)(14.083 x2 -85)dx2 EI 1 0 (-526 - 100.1) EI qC = -626.1 EI 8-26 Copyright © 2018 McGraw-Hill Education. Determine the value of moment that must be applied to the left end of the beam in Figure P8.22
if the slope at A is to be zero. and 30 in. The arch has a constant cross section with A = 24 in.2, 4 I = 2654 in. 20 kips 20 kips CBA D 12'E9'9'F 12' 9' 9' P11.17 Half Structure: M = +50.5 DEM -16.88 -16.88 -16.88 Due to symmetric structure & symmetric loads; evaluate half structure: 6f£ betw BC = 0 Joint B Distribution Factors 3 EI 3EI = 4 18¢
721 EI3ElI==212¢ 72DFBA=0.25EI6 EI =12 ¢ 72 12 EI = 72 DFBE = 0.50 K BA = KBf K BE = XK AB FEM AB, BA = Segment “AB”: DFBC = 0.25 1.0 PL 20 k (18¢) = = 45ft'k 8 8 Segment “BC”: + + XM A = 0; + 50.5ft-k + 20k (9 ¢) - VBA (18¢) = 0 VBA = 12.8k + XMC = 0; -16.88 + 16.88 - VCB (12 ¢) = 0 VCB = VBC = 0 XFy = 0; VAB -
20k + 12.8k = 0 VAB = 7.2 k 11-20 Copyright © 2018 McGraw-Hill Education. Determine the roof slope factor, Cs using the ASCE graph shown in Figure P2.19. AB C 0.6" 12" 15' P10.10I = 144 in 4 ; E =29000ksi; AINFEM =02EIMAB = (12) éé 2(-0.002) + 6B utt = -0.008E + 2 E6B 12 2 EI M BA = (12) éé 26B - 0.002ul = 4 6B - 0.004 E
12 2 EIM BC = (12) éé 26B + 6C - 3(0.00333)utt = 3.26BE + 1.60C E - 0.016 E 15 2 EI MCB = (12) éé 26C + 6B -3(0.00333)uti = 3.26CE + 1.66BE-0.016 E15 (1) MBA+ MBC =0 (2) MCB=04EOB-0.004 E + 3.26BE + 1.66CE-0.016 E=0(3) 7.26BE + 1.60CE = 0.02 E (4) -1.66B E - 3.26C E = -0.016 E 6B = 0.001875 rad Substitute 6B into
Equation (4), Solving for 6C 6C = 0.004063 rad M AB = -0.008(29000) + 2(29000)(0.001875) = -123.25ft-k = -10.27ft-k M BA = 4(0.001875)(29000) - 0.004(29000) = 101.5ft-k = 8.45ft-k 10-11 Copyright © 2018 McGraw-Hill Education. C P5.49. Comparison of problems P13.21 and P13.22 generate different results in the column moments and shears,
and is primarily due to the knee brace in P13.22.

=RA 18-90k "9 ¢ = 0 RA = 45 kips Moment Distribution Results + XMC = 0 = 45k (44) + RB 20 - 220(22) RB = 143k XFy = 0 = -220 + 45 + 143 + RC RC = 32 kips Results of Approx. Express the equilibrium equations in terms of the appropriate displacements. ABO = (10 m)(0.005 rad.) = 0.05 m 6BB [ xRB ] 6BB = 0.0278 m (See P9.21) 6S =1
= 0.025 m 40 Compatibility Equation: -A BO + 6BB RB = -0.025 RB RB = 0.947 kN () RA =-0.947kN ) M A =10 RB = 9.47 kN - m ( ) Moment Shear 9-24 Copyright © 2018 McGraw-Hill Education. w = 2.8 kips/ft P10.5. Compute the reactions at A and C in Figure P10.5. Draw the shear and moment 4 diagram for member BC. 30 kips D 15 A C B 20’
20' P9.33 Select RC as Redundant (a) A = 2 in2 E = 30,000 ksi Geometry ACY = 0 Deflections Dco Released Structure w/Applied Load WQ = UQ = XFQ FP L/AE é -22.5(18"12) i & -5 +6é 37.5(25°12) Ut + ¢¢ + € 4 1k ACO = 2 é éé il e¢ 3 g+ éé Ul AC AE ACO = 0.448k 6cc WO = UQ = IFO2 LAE / Released Structure w/Unit Value of RC also use as
Q-System for ACO and 6CC & 56 (25712)(2) (2) (15712) 1Ik6CC =¢g +++ + €30 AEAE222406¢20 12U+ ¢¢ +++ €042 e 3 g éé AE Gt = 0.054 ¢¢ 2 6CC ACO + 6CC XC = 0 Original Structure w/Final Results -0.448 + 0.054 XC = 0 XC = RC = 8.3k 9-36 Copyright © 2018 McGraw-Hill Education. If indeterminate, give the degree. Gilbert
SOLUTIONS MANUAL CHAPTER 4: TRUSSES 4-1 Copyright © 2018 McGraw-Hill Education. BCHDI3@m EFK]J2.5m 2.5 m G 2@5m P12.20 12-21 Copyright © 2018 McGraw-Hill Education. Given: AE = constant, 2 A = 1000 mm , and E = 200 GPa. 30 kN B4m D A C 2m 18 kN 8m 8m P9.27 Determine Reactions and Bar Forces., and 2 A = 15
in. P5.28. P4.43. 15 kips P6.21. vertical displacement of joint A. 3 a& 600 +6 K AB = ¢¢ D.F . (a) Considering the windward pressure in the east-west direction, use the tributary area concept to compute the resultant wind force at each floor level. Vol. -84 D 10’ P11.19. Compute the horizontal and vertical components of displacement of joint C. P12.46.
6 28.3 The member changes in Part (a) increased volume by 72.5% and decreased deflection 21.5%. The pad, which can apply vertical restraint in either direction but no horizontal restraint, can be treated as a roller. ( BLx )Jab M B = 50 ft -k = L. 501k (15¢) = 15k BLx = (5¢)(10 ¢) 13-47 Copyright © 2018 McGraw-Hill Education. Reaction at support
B is given. Assume moment at end of grider HG » 0.5 FEM of which 45% goes to bottom column AH. = 0.016 rad P10.24. w = 6 kips/ft P5.9. Write the equation for moment between points B and C for the rigid frame in Figure P5.9. B C 10' 6 kips D A 16’ 48 kips 48 kips P5.9 Section (1) Member BCO£x £ 16 ¢ + ®x6 XM Z=0=48%x-6 '10-6 xG¢
++-Mc¢ge20+ M =-60+48x-3x25-10 Copyright © 2018 McGraw-Hill Education. and I = 600 in. + XM E = 0; FCD + XFy = 0; Check: + ZEx=0; 2 F (2) = 0 2.236 CD = -33.54 kN (Compr.) 10 "4+ 10 "2+ 1 F33.54 =02.236 CDEy =90 + 15=105kN 90-Ey + 2(-33.54) + Ex = 0 2.236m E x = 30 kN -10 + 10 + Bar Bed 3-30 Copyright
© 2018 McGraw-Hill Education. CD P = 240 kN A E F 8m 8m 8m P8.10 E = 200 GPa, and A = 2,400 mm?2 240 (T) C 240 (T) Bx Q-System (kN) D 1 kip B-120 (C) -120 (C) AE F 0.5 (T) F 30 mm 0.5 (T) E 1 36 mm 0.5 Member FP (kN) FQ (kN) 0.5 L. (m) Bx 169.706 240 240 —-339.411 -120 -120 0 -169.706 0 AB BC CD DE EF FA FB BE EC (a) FP L AE
6Bx = 3.657 mm (b) 0.707 00 0 0.5 0.5 0 -0.707 0 Q&P = XFQ FQ FP L (mm) AE Bx 11.314 88 11.3148 8 8 11.314 8 6P = XFQ Q6P = XFQ 0 240 kN 0 A20 mm C 0 0 B 0 P-System (kN) FP L AE 2.828 000 -1 -1 0 2.828 0 3.657 FP L. AE 1(6Bx)-1(20) + 0.5(30) - 0.5(36) = 0 6Bx = 23 mm 8-11 Copyright © 2018 McGraw-Hill Education. w = 4.2
kN/m P8.34. =20 —0.6 B P2.15. For each beam, draw the shear and moment curves label the maximum values of shear and moment, locate points of inflection, and sketch the deflected shape. 12.67 kips 30 kN 3m P5.38. (b) Recompute the vertical deflection of F if only members AB and BF have double the area. Establish the loading for members (a)
floor beam B1, (b) floor beam B2, (c) girder G1, and (d) girder G2. Given: IBC = 3600 in. 10 m w = 9 kN/m P5.32.

P13.19. Compute the reactions and draw the shear and moment curves for the beam in Figure P9.12. (a) Solve Problem P9.1 for the loading shown if support C settles 0.25in. w =3 kN/m MA =12kN* mAB6mP5.3+3XMB=0; 12kN'm+ RA6G6mM-(9kN)2m=06RA=-1kN 61 2x0x2R="¢c++=2¢e2+84W¢3=x6\W¢= XFy=0; +x
2V=1-+3MO =0;x24 Ans. 80 kN40kNBD4m A C 6m E 3m P9.36 A A = -20 mm A AD + 6AA X = -20 mm Where RA =X A AD = 0/ Virtual Work Q - 6 = ZFQ2 LAE 1kN - 6AA = FQ2 L/AE = (1)2 (4m) + (1.5)2 (6) + (25)2 (5) + (-1.803)2 (7.21) + (-2)2 (4) 88.19 = = 0.4409 mm AE All Bars A = 1000 mm 2 , G = 200 GPa Select RA as the
Redundant (A AD = 0) + 0.4409 X = -20 mm X = RA = 45.4 kN P & Q-System for 6AA Final Bar Forces & Reactions 9-41 Copyright © 2018 McGraw-Hill Education. Continued 16 17 18 192021 513.648001000120.31500222000220.315003000320.315004000420.315005000520.315001-9.428019.428002-9.428002
9.428003-9.4280049.428004-9.4280059.428005-9.428001 -6.6670016.667002-6.6670026.66700 3 -6.6670036.667004-6.6670046.667005-6.6670056.6670019.428001-9.4280029.428002-9.4280039.428003-9.4280049.428004-9.4280059.428005-9.428001-6.6670016.66700 2 -
6.6670026.667003-6.6670036.667004-6.6670046.667005-6.6670056.6670019.428001-9.4280029.428002-9.4280039.428003-9.4280049.428004-9.4280059.428005-94280 02324 252627 13-46 Copyright © 2018 McGraw-Hill Education. FABX F = ABY 1 1 FABY = 48 kN Zero bars: BH & DF 4-33
Copyright © 2018 McGraw-Hill Education. Figure P10.13 shows the forces exerted by the soil pressure on a typical 1-ft length of a concrete tunnel as well as the design load acting on the top slab. Since end B of the beam rotates, column AB has to sway to the right in order to maintain the 90-degreee angle with the beam and, at the same time, the
column has to remain straight (i.e., no moment in the column.) Once the roller is replaced by a pin support, the horizontal reaction at A produces a moment at the top end of the column, which restrains the beam and reduces the vertical deflection at midspan by about a half; this restraining effect also reduces the beam moment at midspan by 34%.
Under the dead load of the arch in Figure P8.25, the hinge at B is expected to displace 3 in. (g) Locate the section of maximum moment and evaluate Mmax. The rocker at support A is equivalent to a roller. Consider the beam shown in Figure P5.12. All rights reserved. Construct the shear and moment curves. The column bases cannot resist moment.
32kipsG16' FH8 ABCED 64 kips 16" 16" 16" 16’ P4.15 4-16 Copyright © 2018 McGraw-Hill Education. Computer application. and 4 IAB = ICD = 150 in. 30 kips P8.42. The coefficient —6 of temperature expansion a = 6.5 x 10 (in./in.)/°F. Since the applied load is to be resisted by the horizontal component of the two diagonal member forces,
increasing the cross sectional area (i.e., member stiffness) of Member 4 (Case 2) or Member 5 (Case 3) would result in a higher axial force in that member. Establish the wind forces based on the following information: basic wind speed = 40 m/s, wind exposure category = C, Kd = 0.85, Kzt = 1.0, G = 0.85, and Cp = 0.8 for windward wall and -0.2 for
leeward wall. 4-50 Copyright © 2018 McGraw-Hill Education. D P8.35. 8.6' 20 ' 8' P2.21 FV = ysVW = 70.4(3)(8)(20) FV = 33792 lbs FV = 33.8 kips 33.8 kips > Wcontainer = 5.1 kips Yes, the container will be carried away. CDAE 8'4'4' 8 P12.17 12-18 Copyright © 2018 McGraw-Hill Education. CDE20'AG6 @ 15" = 90' P12.37 Max. I . (e) The
Howe Truss has the advantage of fewer compression members. D w = 5 kips/ft 4' C E 6' B hinge 6' A 4' 4' P5.47 M Diagrams Deflected Share Joint C 5-49 Copyright © 2018 McGraw-Hill Education. Sketch the deflected shape. P3.11. Axial Load: Assume 0.45 wL transfered to exterior column from each of the 4 floor beams. 4-57 Copyright © 2018
McGraw-Hill Education. 4m A P12.15. Neglect axial deformation. Maximum inundation height, hmax, and flow velocity, umax, have been determined as 33 ft and 20 ft/sec, respectively. 10 kips P6.22.

The trusses are loaded at their top chord panel points by the reactions from a stringer and floor beam system that supports a roadway slab. w = 4 kips/ft 15 kips ABC 8 kips 10'6' P5.8 XFy=-V+8-4x=0V=8-4xkipaex6 XM =-M-¢¢c +++-4x+x(8)=0e¢c20 M =8x-2x2Kkip - ft 5-9 Copyright © 2018 McGraw-Hill Education. C D hinge 12’
A E 15'15'0.75" 2" P8.26 6CH WQ = UQ 0.5k (-2 ¢¢) + 0.4 k (0.75¢¢) + 1k 6CH = 0 6CH = 0.7 ¢¢ 6CV WQ = UQ 0.625k (-2 ¢¢) + 0.5k (0.75¢¢) + 1k 6CV = 0 6CV = 0.875¢¢ A0 AB WQ = UQ 1k 1k (2 ¢¢) + (0.75¢¢) = 0 24 30 A6 AB = 0.00486 Radians 1 ft-k (A8 AB ) - 8-32 Copyright © 2018 McGraw-Hill Education. 30' P3.24. XFy = 0 4-17
Copyright © 2018 McGraw-Hill Education. 10-40 Copyright © 2018 McGraw-Hill Education. = 0 = RB 22.5 - 85.5(14.25) The P.I. in span BC is 5.82" to the left of support C rather than 7.5 assumed. when the load is applied. P12.44.

6 kips P11.28. D P10.29. 15" BC 4Iw = 1 kip/ft I 12" A 30" P14.5 -wL2 = -12 kip-ft 12 -PL = -112.5 kip-ft FEM23 = -FEM32 = 8 FEM12 = -FEM21 = 62 = 1 rad M 23]JD M32]JD 2 3 30 ft M21]JD From a unit rotation of Joint 2: 2 EIEI (2(0) + 1) =126 2 EIEIJD M12 = (2(1) + 0) =123 2E (41)8EIJD (2(1) + 0) =M23 =30152E (41) 4 EIJD (2(0) +
1)=M32=301513EIJDJDK2 =M 21 + M23 =15M12]D =[62 112 ft M12]JD 1 11.91 Cx = 10.83 kips 2 3 -10.83 Equilibrium of Joint 2: -18.09 M2 =0 =12-112.5+ K202 6 2 = 100.5 15 115.96 = 13EI EI Shear (kips) 1.17 Member end moments are given by: 115.96 ae¢ EI1 6+ M12 =-12 + 02 M =-12 + ¢ + = M12 = 7.33 kip-ft Elce 6 +@
115.96 &&¢ EI 6+ M21 =12 + ¢ + = M 21 = 50.65 kip-ft EIge 3 g+ 115.96 se¢ 8EI +0 M23 =-112.5 + + = M23 = -50.65 kip-ft ¢ EIge 15 +2 115.96 se¢ 4 EI 6+ M32 = 112.5 + + = M32 = 143.42 kip-ft ¢ EI¢e 15 g+ JD 21 Cy = 18.09 kips 1 Ax = 1.17 kips Ay = 11.91 kips 127.96 -50.65 3 2 143.42 Moment (kip-ft) 8.01 7.33 1 14-6 Copyright © 2018
McGraw-Hill Education. A deep continuous bridge girder can be used (see Fig.

P13.15. 100 kips 15" D 15' B A C 20' 20" P9.34 E Selecting Ay as the redundant, the compatibility equation is: (AAS + AAO ) + 6AAXA=AA0()220(12) () 3(29,000) 25(12) 15(12) 4 + (2)2 +2 3(29,000) 1(29,000) 3 2 6AA = 0.0538 in. Determine all reactions.

ACC in Released Structure Bars AB & BC increase in Temp. (h) B P4.3. Determine the forces in all bars of the trusses. Thus K 1.0 Hi Wi hik Wx hxk Wi hik Force @ Ea. Level: Roof k 900 30 27000 0.667 Froof 39.5k 2nd 900k 15 13500 0.333 F2nd 19.76k Level Wi Wi hik = 40500 XFx = Vbase = 59.2 k Overturning Moment MO.T. = ZFx hi M O.T. =
39.5k (30 ¢) + 19.76 k (15¢ ) = 1,481.4 ft - k (c) Seismic Forces Govern the Lateral Strength Design. A C B 6’ 12' 6' P9.15 Compatibility Equation: ABy = 0 - ABO + 6BB X B = 0 Virtual Work: Using Table A.2 (Values of Product Integrals): Select RB as the Redundant 1 & 1 (12 - 6)2 6+ ABO = ¢¢ + (6)(72)(24) EI ¢ce 3 6(12)(18) ++ 3168 = EI 1(24)3
PL3 6BB = = 48EI 48EI 288 = EI ABO + 6BB X B = 0 (a) Released Structure w/Applied Load -3168 288 + - XB = 0 EI EI X B = RB = 11k Remaining Reactions by Statics: + XMC = 0; 24(RA ) + 12(11k ) -18(16) = 0 RA = 6.5k XFy = 0; + Released Structure w/Unit Value of RB RC = 11 + 6.5 -16 k = 1.5k (b.) Compatibility Equation: 144 ABO + 6BB
XB=EI-3168288-144X =+ EIEIBEIX B = RB = 10.5k RA = 6.75k ; RC = 1.25k 9-17 Copyright © 2018 McGraw-Hill Education. P6.18. 4 5 kips/ft 300 kip * ft BAx L P7.4 L6 ®L6 1 -M 7wL + Compute Ay : ZMB=0=-M +4wL¢g ++ +wL¢g ++ -AyL\Ay=¢¢c+2L6e3ge2 +g0xex0@x0@-M7wWwLOo+1a®4dw+W-w++X¢c++ +5
XCC++-¢C+IMx=0=M(x)+cc+x¢cc++20L60+0e3gec20+ecL2w3 w2 7WLMO+-+xM(X)=x-Xx+¢ce6L+g3L2d2y2w3w2e¢7WLM +6=-+xx-X+¢2¢e63L2L+gdxaedyw4dw3¢7WwLMO6+2=-++x+clElx-x+¢c6L62Lgdxecl2ewbwdg7WLMG6+3-++x+clx+c2Ely=x-x+¢ce3630L246L
gElatx=0,y=0\c2=0atx=L,y=0\cl =ML4wL3636006=—w4w37wL2M2ML43wl3 —x—x+x—x+ 6EIL6EI12EI2EILG6EI360ElA=—ww 7wL 3 M 3 ML 43wlL3 x5 — x4 + x —x + x— x 30 EIL 24 EI 36 EI 6 EIL 6 EI 360 EI Compute 63 L4 and A3 L4 :x=() 3L, w=5kip/ft, L =10 ft = 120 in, E = 29,000 ksi, I = 1.45 106 in
44063L4=—-27wL3 9wL3 21wL3 9 ML ML 43wL3 — + — + — = 0.0084rad 512 EI 128EI 64 EI 32 EI 6 EI 360 EI A3 L 4 = — 243wlL4 27wL4 21wL4 9 ML2 ML2 43wlL4 — + — = 0.248in T — + 30, 720 EI 2,048EI 256 EI 128EI 8EI 480 EI 7-5 Copyright © 2018 McGraw-Hill Education.

6BB For 1 in. P11.25. Continued (Risa Data) 8 Member Section Forces Member Section Label 1 2 34 5 — 6 7 Axial Shear (k) Moment (k) 1 -6.667 (k—ft) 4.9210914.7640024.7640034.7640044.7640054.764001 -1.90300 2 -6.667 4.921 18.455 3 -6.667 4.921 36.91 2 -1.903 00 4 -6.667 4.921 55.364 3 -1.903 0 0 5 -6.667 4.921 73.819
4-1903001-6.667 -14.764 73.8195-1.903001 -8.5700 10 2 -6.667 —-14.764 55.364 3 —-6.667 —14.764 36.91 2 -8.57 00 4 -6.667 —-14.764 18.4553 -8.5700 5 -6.667 -14.764 04 -8.5700 1 6.667 5.07905 -8.57001 -19.68500 11 2 6.667 5.079 19.045 3 6.667 5.079 38.09 2 -19.685 0 0 4 6.667 5.079 57.136 3 -19.685 00 5 6.667 5.079
76.1814-19.685005-19.685001 -13.01800 1 6.667 —-15.236 76.181 2 6.667 15.236 57.136 3 6.667 —15.236 38.09 2 -13 018004 6.667 —-15.236 19.045 3 -13.018 00 5 6.667 —-15.236 04 -13.018005-13.018001 -6.3520012 1 18.097002 18.09700 3 18.097002 -6.352004 18.09700 3 -6.35200518.097004 -6.3520 0 5 -6.352
0016.9820013111.4300211.4300311.43002698200411.430036.98200511.430046.982005698200113.648001414.7640024.7640034.76400213.6480044.76400313.648000413.6480054,764 0 15 13-45 Copyright © 2018 McGraw-Hill Education. FBD “AD” + XM B = 0; 0.25k (50 ¢) - Ax (35¢) = 0 Ax =
0.357k III. Set up the equilibrium equations required to analyze the frame in Figure 10.34 by the slope-deflection method.

- 6Cy = -0.364 in. Moment + SMA=00 =8k '14¢ + 10k (24) + 6k "(30¢)-RB (30 ¢) VB=RB =17.73 kips R=3XF = 8k + 10 k + 6 k = 24 k Locate “R” Rx = XF - x x= (b) Influ. (a) Position the AASHTO HL-93 design truck and lane loads in Figure 12.25f to produce the maximum moment. 3' D P5.41. CDKELFMN20'100AOPJIQH 30k 10
kR10k 8 @ 10" = 80' P4.25 Node J : ZFy = 35.36 sin (45) -10 + CJ = 0 Symetric Vertical Forces Ay = Gy = 25 kips CJ = -15 kips (C) XFx = -35.36 sin (45) + JI = 0 Ax = 0 kips JI = 25 kips (T) Zero-force members Node C: ZFy = 15 - CI sin (45) = 0 KO = 0 kips LP = 0 kips CI = 21.21 kips (T) MQ = 0 kips NR = 0 kips ZFx = 25 + 21.21cos(45) + CD =
0 Therefore, CD = -40 kips (C) Node D: XFy = DI = 0 KA = 0 kips LJ = 0 kips MH = 0 kips NG = 0 kips DI = 0 kips Node A: XFy = AB + 25 = 0 Symetric: AB = GF , JC = HE, BC = FE, CD = ED AB = -25 kips (C) XFx = A] = 0 Node B: XFy = 25 - B] sin (45) = 0 JI = HI, B] = FH, CI = EI B] = 35.36 kips (T) XFx = BC + 35.36 cos(45) = 0 BC = -25 kips
(C)CDCDBCABBJJCAAy10kips DE CI DI CI J A] F EF FE BJ Ax E 30 kips FG FE H I JI FE HE HG HI 10 kips Gy 4-26 Copyright © 2018 McGraw-Hill Education. Continued Labels: Member Number & Joint Letters Shear (kN) Moment (kN.m) Axial Forces (kN) Risa Exact Analysis Results Reactions & Deflected Shape 13-36 Copyright © 2018
McGraw-Hill Education. AB10°'C8 D4'4'E4'F 10' P5.39 FBD “CD”: 1 By Symmetry: VCR = VDL = (10 k + 2 k /1 (8¢)) = 13k 2 FBD “ABC”: + SM A =0; XFy=0; + 13k (18¢)-By (10 ¢) = 0By =23.4k -Ay + 23.4k-13k =0Ay = 10.4 k FBD “DEFG”: + S M E =0;-13k (4 ¢)-Fy(10¢) =0Fy =5.2k XFy=0; + -13k + Ey - 5.2 k = 0 Entire
STR: Ey = 18.2 k Deflected Shape: 5-41 Copyright © 2018 McGraw-Hill Education. Assume the baseplates connecting all columns to the foundations can be treated as a pin support. Draw the moment curves for each member of the frame in Figure P5.43. Write the equations for shear and moment between points B and C for the rigid frame in Figure
P5.11. P5.33. Computer study of a two-hinged arch. Continued (b) Approximate Analysis for Improved Values of Moment.

The addition of diagonal cables produces a very effective stiffening system.

ACB10'15"ED 10' 10' P10.20 Unknowns: 6B, 6C FEMS wL2 8(10)2 200 200 ==k - ft, FEM BA =k - ft 12 12 3 3 wL2 8(10)2 200 200 ==FEM BC =k - ft, FEMCB =k - ft 12 12 3 3 Member end Moments FEM AB=-2E[200(0)-,10B32EI200MBC=26B+6C,1032EI2EI(26B), MEB =(0), M BE = 10 10 B Equilibrium at Joint BM AB =
()MBA+ MBE + MBC =0 (1) from Eqns. 120 kips BC 20' AD E 15' 15’ 15" P8.15 Bars AB and BD Fabricated %" too Long. Determine all 2 reactions. FLCY = 25 kips FLCY F 15 = LCX \ FLCX = (25) 12 15 12 = 31.25 kips Joint J FLC = (25)2 + (31.25)2 FLC = 40.02 kips tension FKJ = FJI = (139.29)2 + (27.85)2 = 142.03k compress. 10’ P6.23. F
4m P12.47. Consider the truss in Figure P9.24 without the applied load. above its specified elevation, determine the vertical and horizontal components of deflections of the hinge at C and the slope of member AB when the frame is erected. But the cross sectional area of the beam is of the same order as the other members, the shortening of beam
causes Joint 3 to deflect less than Joint 2. + XFx = 0 = FBC -13.33 FBC = 13.33 kN (T) + SMC =00 =20 '8-12 "4 -13.3376 - FMIX ‘6 6FMIX = 160 - 48 - 80 FMIX = 5.33 kN (compr.) + XFy = 0 = 20 -12 - FMIY - FMCY F FMIY = MIX \ FMIY = 4 kN compr. B P12.17. Consider the five-story building shown in Figure P2.10.

Continued (b) Add to the Above Analysis Support Settlement Final Bar Forces & Reactions (b) Recompute Bar Forces & Reactions W/Support Settlements: 2Q - 6P = ZFQ ALP = XFQ FP L/AE Compatibility Equation: ACO + 6CC XC = AC 1k - ACO + (-2 k )(1k ) =-0.448 ACO = -2.448k 6CC = 0.054 k - 2.448 + 0.054 XC = -0.5k RC = XC = 36.07 ¢¢ RB
=49.64 k RA = 13.57k 9-37 Copyright © 2018 McGraw-Hill Education. Evaluate the internal forces on each free body. E = 29,000 ksi. (b) Draw the influence line for the reactions at support H and K. The dead weight of the girders is 4 kips/ft. Using Cable the Orem establish the Funicular Arch: M@d =141P+ 941 M=Hy\M @d = H (6m) 1.41
P+94.1 =(0.118P + 21.18)(6m) P=46.7kNH =26.7kNM @ p = 3.06 P + 70.4 = (26.7 kN)(y1 ) yl = 8m 6-32 Copyright © 2018 McGraw-Hill Education.

However, the variation of forces between corresponding members of each truss is relatively small so the additional area required for the compression members does not significantly change the overall weight. P = 12 kips 6 kips/ft hinge C B D 12' 27 kips A x 9 kips 20 kips 32 kips 9' 9' 6' P5.48 Segment ABy6x; m==x122a®x0x2R=y¢¢ ++ =
Ge2+g4+3XFx=0;+2ZMD=0;x2x2V=27=274432x2+0x0x3M=27x27X-G¢¢ ++¢¢ +++-M =012 ¢e¢ 4 +g¢e 3 g V+ 5-50 Copyright © 2018 McGraw-Hill Education. (b) Assume that the truss is not loaded. 12 P6.34. 40 kips AB C 40 kip ft 5' 5’ 5' 5' P10.3 Member end moments: 2 EIM AB = (0 + 6B ) - 88.89 15 2 EI M BA = (26B + 0)
+ 111.11 15 M BC = -40 Fixed-End Moments: -2(20)(15) -20(5 )(10) + = -88.89 kip-ft 9 152 2(20)(15) 20(10 2 )(5) = + = 111.11 kip-ft 9 152 2 FEM AB = FEM BA Equilibrium at Joint B: M BA+ M BC =00=2 EI 26B + 111.11 - 40 15 6B = 20 kips A MA -266.66 EI M AB = -124 .4 kip-ft and M BA = 98.5 kip-ft 40 kips 40 kip-ft B MBA MAB V AB MBC B
ABVBAVABYVBAVBC Ay CV BC By 20 kips 40 kips -124.4 kip-ft -124.4 kip-ft 40 kip-ft 40 kip-ft -40 kip-ft B A A 32.2 kips B B 32.2 kips 27.7 kips 27.7 kips 0 kips C 0 kips 27.7 kips 32.2 kips 32.3 12.3 Shear (kips) B A 98.5 37 Moment (kip-ft) C -27.7 B A -40 -124.4 10-4 Copyright © 2018 McGraw-Hill Education. Set up the equilibrium equations
required to analyze the frame in Figure P10.33 by the slope-deflection method. P6.1. Determine the reactions at the supports, the magnitude of the cable sag at joints B and E, the magnitude of the tension force in each segment of the cable, and the total length of the cable in Figure P6.1. AF B 24’ 24" C E D 30 kips 30 kips 30 kips 30 kips

5@ 20' = 100’ P6.1 Use General Cable Theorem: Hh = M @C H (24 ¢) = 1800 ft - k thus H = 75k and Ax = H = 75k @B 75k (h ) = 1200 ft - k thus h = 16 ft@B + Check M @ B : ZMB = 0; 75k (16 ¢) - 60 k (20 ¢) = 0 ok TAB = TEF = (60 ) + (75 ) = 96 kips k 2 k 2 TDE = TBC = (30 k )2 + (75k )2 = 80.78 kips TCD = H = 75k Length of Cable = (16 ¢)2
+ (20 ¢)2 (2) + (8)2 = (20)2 (2) + 20 = 114.3 ft 6-2 Copyright © 2018 McGraw-Hill Education. Draw the shear and moment curves for the beam in Figure P5.35. Q - 6BV = FQ (ALDE ) -64 k (0.75 in.) = 12 k (ALDE ) ALDE = -4.0 in. A 30 kips w = 2 kips/ft BD CI11.51 8" 8' 24' 8' 8' P10.11 Fixed-End Moments: -30(16) FEM AB = FEMCD = -FEM BA =
-FEM DC = = -60 kip-ft, FEM BC = -FEMCB = 8 -2(24) 2 = -96 kip-ft 12 Member end moments, recognizing from symmetry 6C = -6B: 2 EI2 EIM BA = MCD = (6B ) - 60 (26B ) + 60 (-26B)-6016 16 16 2 E(1.51)2E (1.51) =MCB = (26B-6B)-96 (-26B + 6B) + 96 24 24 MAB=M BC 2 EIM DC = 2 EI 16 (-6 ) + 60 B Equilibrium of joint B: M BA
+MBC=00=2EI1660B=20B+ 60 + 96 EIAE =t BE = 6C = 24 -96 EI-84(4.25) 4.253E (1.51)4 (206 B-6B)-96 + M AB = -48 kip-ft M BA = 84 kip-ft M BC = -84 kip-ft MCB = 84 kip-ft MCD = -84 kip-ft M DC = 48 kip-ft 6 2(7.75)60 &e¢ 3 1795.08 ¢¢12 - 7.75+++ = AE = g EI 3E (1.5 1) & 8 30 kips -48 kip-ft -48 kip-ft 2 E (1.5 1) 84 kip-ft A
2 kips/ft -84 kip-ft 84 kip-ft AB C B 17.3 kips 17.3 kips 12.7 kips 24 kips 24 kips 24 kips 41.3 kips C 24 kips 12.7 kips 12.7 kips 12.7 kips 17.3 B Shear (kips) A-17.3 AB -48 54 C -84 D -12.7 -24 60 54 Moment (kip-ft) -84 -48 D 4.25 ft A B Deflected Shape tEB C -48 kip-ft D 17.3 kips 17.3 kips 41.3 kips 24 12.7 -48 kip-ft D C B 12.7 kips 12.7 kips 30 kips
-84 kip-ft D AE E 10-12 Copyright © 2018 McGraw-Hill Education.

0.2 L =0.2(40 m) = 8m FBD of Grider between P.I.’s E-F By symmentry V= V=1 Load 2 38 + 3.6(12 m) = 62.2 kN 2 FBD of grider between B and P.I. ZM BM B = 62.2(8) + 28.8(4) = 612.8 kN - m XFy VB = 28.8 + 62.2 = 91 kN FBD of Column Based on GO. The 10-kip load can act at any point. 20 kNw =6 kN/m BC 2I14m A 3m 12 m P14.7 62 is
the Unknown Displ. When P on “DC” P12.24.

Take advantage of symmetry and use the end moment as the redundant. (a) Determine the member end moments for the rectangular ring in Figure P10.12, and draw the shear and moment curves for members AB and AD. A C B 24" 16' P9.16 Compatibility Equation: A AO + 6AAX A = 0 6B : From Table 9.3: WL3 1(16)3 170.7 = = EI 24 EI 24 EI 4096
¢ =06B (24 ) = EI 6B = A AO Select RA as the Redundant 6AA : From Table A.3 Pa 2 (L + a) 3EI 1k (24)2 7680 = (16 + 24) = 3EI EI A AO + 6AA X A = 0 6AA = Released Structure w/applied Loads 4096 7680 [XA ] = 0 + EI EI X A = RA = -0.533k Released Structure w/Unit Value of RA Remaining Reactions by Statics: + M B = 0; -0.533(24) + (1)
(16 ¢)(8¢)-16 ¢t RC=0RC =72k XFY=0;+K-0.533+RB+ 7.2k-11(16) =0 RB = 9.33k 9-18 Copyright © 2018 McGraw-Hill Education. 10' P10.18. (b) If the dead load of the floor system (stringers and slab) is approximated by a uniformly distributed load of 3 kip/ft, the reaction of the floor beam’s dead load to each panel point equals 1.5
kips, and the deadweight of the girder is 2.4 kips/ft, determine the moment in the girder at D and the shear just to the right of C. Determine the reactions and bar forces that are created in the truss in Figure P9.30 when the top chords (ABCD) are subjected to a 50°F temperature increase. Gilbert SOLUTIONS MANUAL CHAPTER 10: ANALYSIS OF
INDETERMINATE BEAMS AND FRAMES BY THE SLOPE-DEFLECTION METHOD 10-1 Copyright © 2018 McGraw-Hill Education. A 36 kips B C 20" E 60 kips 22.5' D 7.5 15" 15" P4.6 @46 Node C : XFy =-36 -CD ¢¢ +++ =0¢é 59 XM A = 2.5(60) + 30(36) - 45 Dy + 60(36) = 0 Dy = 102 kips ZFy = Ay - 60 - 36 + 102 - 36 = 0 CD = -45 kips (C) Ay =
30 kips & 30 IFx =-BC +45¢¢ +++ =0¢e 5 g ZFx = Ax = 0 Ax = 0 kips Node A: 6 = tan -1 BC = 27 kips (T) 20 = 23.96 45 XFy = 30 - AE sin(23.96) = 0 Node D: &40 &406 XFy = 37.10 sin(23.96) + BD ¢¢ ++ -45¢c ++ + 102 =0¢é 5 +g e¢ 5 g+ AE = 73.87 kips (T) BD = -101.33 kips (C) £Fx = 73.87 cos(23.96) + AB = 0 AB = -67.5 kips (C) 10 =
53.13 7.5 ¥Fy = 73.87 sin (23.96) + EB sin (53.13) - ED sin (23.96) - 60 = 0 Node E: a = tan -1 = 30 + 0.8EB - 0.406 ED - 60 = 0 ED = 1.97 EB - 73.89 XFx = -73.87 cos (23.96) + EB cos (53.13) + ED cos (23.96) = 0 = -67.5 + 0.6 EB + 0.91ED = 0 36 kips EB = 112.5-1.52 (1.97 EB - 73.89) Ax EB = 56.34 kips (T) A Ay ED = 37.10 kips (T) B AB 36
kips C BC EB a AE 60 kips DC BD E ED 6 D Dy 4-7 Copyright © 2018 McGraw-Hill Education. 10 kips BC 8 EAD 15 kips 6' 5' 5' 6" 0.500 (T) 1 kip P8.4 E = 10,000 ksi for all members. (a) Determine all reactions and bar forces produced by the applied load in Figure P9.33. If indeterminate, indicate the degree of indeterminacy. 4 kips/ft 6 kips E F G
H beam, typical pinned connections, typical A 16" column, typical B C D brace pinned at each end 30' 30' 30' P3.36 The lateral load 6 kips is carried axially thru the beams to the diagonal brace and then down to “C” & foundation. 15' P4.13. P11.6. Analyze each structure by moment distribution. H G P12.36. C P3.5. Determine the reactions. 90 kN 60
KNMLhinge]KIBmDECB6mMF9MAG6 @9 m =54 mP6.27 Case A: Compute Gx Free Body to right of Hinge at “D: + HXM D =0;-45" 27 + Gx 18 = 0 Gx = 67.5 kN = Ax = Gx = 67.5 kKN Case B: Max axial force (kN) FDE = 652 + 1952 = 205.55 kKN FEF = 86.672 + 1302 = 156.21kN FFG = 97.52 + 97.52 = 137.88 kN Notice: In a Trused
Arch the axial force in the Arch rib increases as we move onward to the crowd at the top Hinge. Reactions form a concurrent force system.

JIHGF15KLCAB15 D4 @ 20" = 80' P4.14 Freebody Left of Section (1): + XMC = 0; 30 k (40 ¢) - FIH (15¢) = 0 FIH = 80 k compression + XM I = 0; 30 k (20 ¢) + FBCX (30 ¢) = 0 FBCX = 20 k tension FBCX F = BCY ¢ 20 15¢ FBCY = 15k FBC = (20 k )2 + (15k )2 = 25k tens. BC 35" DL = 70' 35' + 0 0.038L 0.076L 0.116L 0.158L 0.203L
0.152L 0.105L 0.064L 0.028L 0 0.021L 0.036L 0.045L 0.048L 0.047L 0.042L 0.034L 0.024L 0.012L 0 - P12.56 HL-93 Truck with lane load 9.33 ft Tandem with lane load RHL-93 = 72 kips 2 ft 0.1901L 0.1690L RTandem = 50 kips 0.1884L 0.1440L 8 kips 32 kips 25 kips 0.0776L 0.64 kips/ft 0.64 kips/ft 14 ft 4 ft 0 0.038L 0.076L 0.116L 0.158L 0.203L
0.152L 0.105L 0.064L 0.028L 0 0 0.038L. 0.076L 0.116L 0.158L 0.203L 0.152L 0.105L 0.064L 0.028L 0 14 ft (a) Due to distributed lane load M B ,w = 0.64(70)(7) (0.038 + 0.076 + 0.116 + 0.158 + 0.203 + 0.152 + 0.105 + 0.064 + 0.028) = 294.7 kip-ft Due to HL-93 truck point loads: Case 1, centered about resultant: MB,HL-93 = 32(70)(0.144 +
0.169) +8(70)(0.0776) = 744.6 kip-ft Case 2, with middle load at peak ordinate: MB,HL-93 = 32(70)(0.203 + 0.116) +8(70)(0.105) = 773.4 kip-ft Controlling moment at B due to AASHTO HL-93 Truck and lane load is: MB,max 294.7 773.4 1068.1 kip-ft (b) Due to Tandem point loads: Case 1, centered about resultant: MB,tandem = 25(70)(0.1901+
0.1884) = 662.4 kip-ft Case 1, with one load at peak ordinate: MB,tandem = 25(70)(0.177 +0.203) = 665 kip-ft Controlling moment at B due to AASHTO Tandem and lane load is: MB,max = 294.7 + 665 = 959.7 kip-ft Therefore: HL-93 Truck loading with lane load (a) is the controlling load pattern for positive moment at point B.

EI is constant, I = 120 in. Determine the reactions, plot the shear and moment curves and the deflected shape. 760 380 k-ft \ M AB = -95.4 , M BA = -90.1k-ft , M BC = 79.5k-ft , MCB = 42.4 k-ft 6B = M BE = 10.6 k-ft , M EB = 5.3k-ft , MCD = -42.4 k-ft , M DC = 21.2 k-ft Analysis of Members (Statics) 10-23 Copyright © 2018 McGraw-Hill Education.
Due to a construction error, the support at D has been constructed 0.6 in. Given: I = 46 x 10 mm , E = 200 GPa. Treat rocker at E as a roller. Compute all reactions and the 2 strut member forces. (ft) 0 35 70 105 140 Kz 1.03 1.19 1.34 1.44 1.52 (b) Variation of Wind Pressure on Windward and Leeward Sides qz = 50.18 (1.15)(K z) 1 (0.85) gz = 49.05
K z Compute Wind Pressure “p” on Windward Face p = qz GC p = 49.05 Kz GC p where G 0.85 for natural period less than 1 sec. Use 3-ft segments. Continued Member Section Forces 1 —.964 13.363 —70.357 2 — 964 13.363 —-30.269 3 -.964 13.363 9.819 4 —.964 13.363 49.908 5 -.964 13.363 89.996 1 -.543 5.118 —-23.024 87.074 2 -.543 5.118 —
7.671 -30.594 3 -.543 5.118 7.682 4 -543 5.118 23.034 5 -.543 5.118 38.387 1 —.082 19.966 -176.218 48 739 2 —.082 19.966 -96.354 —-8.149 3 —.082 19.966 -16.49 2.243 -1.419 4 -.082 19.966 63.374 -2.361 2.243 5.311 5 -.082 19.966 143.238 4 -2.361 2.243 12.041 1 .771 13.371 -70.542 5 -2.361 2.243 18.771 2 .771 13.371 -30.43 1 24.92
12.303 =111 952 3.771 13.371 9.683 2 24.92 12.303 -62.739 4 .771 13.371 49.796 3 24.92 12.303 -13.527 5.771 13.371 89.909 4 24.92 12.303 35.685 1 .441 5.231 -23.713 5 24.92 12.303 84.898 2 .441 5.231 -8.019 1 9.967 6.655 —31.304 3 .441 5.231 7.675 2 9.967 6.655 —11.339 4 .441 5.231 23.369 3 9.967 6 655 8.627 5 .441 5.231 39.054 4
9.967 6.655 28.593 1 19.01 -15.113 117.668 5 9.967 6.655 48.559 2 19.01 -15.113 60.994 1 2.464 2.408 —-9.165 3 19.01 -15.113 4.32 2 2.464 2.408 -1.941 4 19.31 -15.113 -52.355 3 2.464 2.408 5.282 5 19.01 -15.113 -109.029 4 2.464 2.408 12.505 1 12.243 -14.1 105.817 5 2.464 2.408 19.729 2 12.243 -14.1 52.941 1 .049 20.13 -177.591 3
12.243 -14.1 .065 2 .049 20.13 -97.071 4 12.243 -14.1 -52.811 3 .049 20.13 -16.551 5 12.243 -14.1 -105.686 4 .049 20.13 63.969 1 5.648 —14.953 108.094 5 .049 20.13 144.488 2 5.648 —14.953 52.02 3 5.648 —-14.953 -4.054 Member Label Section M1 1 -24.888 12.601 —-114.541 2 -24.888 12.601 -64.138 3 -24.888 12.601 -13 734 4 -24.888
12.601 36.67 5 -24.888 12.601 1 —-9.775 6.611 2 -9.775 6.611 -10.761 3 -9.775 6.611 9.072 4 -9.775 6.611 28.906 5 -9.775 6.611 1 -2.361 2.243 2 -2.361 3 M2 M3 M4 M5 M6 M7 Axial (k) Shear (k) M8 Moment (k-ft) M9 M10 M11 M12 M13 M14 M15 13-32 Copyright © 2018 McGraw-Hill Education.

Ax = 0.667k + XM =0; -M-Ax (18¢) + Ay (1¢) =0M =-Ax (18¢) + Ay (1) @x=1¢ P =1k @ Ax = 0.0278k 47 (1¢) 48 M =-0.479 @x = 1¢ M = -0.0278(18¢) + @ x = 24 ¢ Midspan P = 1k Ax = 0.667 Ay = 0.50 M = -0.667(18¢) + 0.5(1¢) M = -11.5 ft - k @x = 24 ¢ If the hoist load is 60 kips, determine the maximum reactions @ A and moment @
and the respective locations of the hoist. 2 4 tubes with A = 3.59 in. C P10.25. 12 kN P3.13. Continued 45 kips = Fy 0.9 kips = Fx F 9 ft C 0.9 kips 0.9 kips 8.5 kip-ft 8 kips 45 kips MA =-65.1 kip-ft 3 kips/ft 23.8 kips 61.7 kip-ft 1.2 kips Ax = 1.2 kips A 16 ft Ay = 24.2 kips 23 kips -59.9 kip-ft B 0.9 kips B 23.8 kips 0.3 kips 8.5 kip-ft 3 kips/ft 16 ft C 25
kips 25 kips C 6 ft C -84 kip-ft 20 kips 20 kips D -1.8 kip-ft 0.3 kips 46.8 kips -1.8 kip-ft 0.3 kips 0.9 kips 75.5 kip-ft 0.9 kips B 23 kips 2 kips/ft 23 kips 0.9 kips B 10 ft E 0.3 kips = Ex ME = -0.9 kip-ft 46.8 kips = Ey M AB = -65.1 kip-ft M BA = 61.7 kip-ft M BC = -59.9 kip-ft MCB = 75.5 kip-ft M BE = -1.8 kip-ft MCF = 8.5 kip-ft Ax = 1.2 kips Ay =
24.2 kips M A =-65.1 kip-ft M EB = -0.9 kip-ft MCD = -84 kip-ft E x = 0.3 kips = Ey = 46.8 kips M E = -0.9 kip-ft Fx = 0.9 kips = Fy = 45 kips F F-0.9 8.07 ft 3.41 ft 7.67 ft 24.2 23 32.6 20 B A 8 C Shear (kips) 8.67 ft 28 1.8 BA 1.8 C D -23.8 -25 3.33 f£ 9.31 ft -61.7 -65.1 0.3 -59.9 75.5 0.3 E Moment (kip-ft) 3 ft E -0.9 11-23 Copyright © 2018
McGraw-Hill Education. P11.17.

C P4.32. The truss in Figure P4.55 is constructed of square steel tubes welded to form a structure with rigid joints. P3.37. E P4.49. when the load acts and support A is constructed 0.24 in. Note that the vertical reactions at supports 1 and 4 are not affected by the change of load path. b=14b =6 (h)r=3n=8r=4n=5Mb+r=17)>2n=16) (b +r
=10) > (2n = 10) 1 deg. Case 2: If the bases of the columns at point A and F are attached to the foundations by fixed supports instead of pin supports, how much is the lateral deflection at joint D reduced? 30 KN 30 kKN 2m 3m 1I0kNABDC4m GFE6 @ 3 m =18 m P12.38¢é 9 ul 3 Cmax = é- (30)- (30)i éé 16 u1 2 16 1 = éé-16.875 - 5.625u0 2 =
11.25 kN per Truss Max. 20 kN P9.20. Compute the vertical deflection of joint C in Figure P8.36. Member CD Member AB Deflected Shaps 5-27 Copyright © 2018 McGraw-Hill Education. 13 wind pressures in lb/ft2 Vmin = 0.0441 I SDS W T = 0.035(60)3/4 15 Building Section P2.10 Fundamental Period 20 3 @ 20’ = 60' 5 @ 12' = 60’ Plan (a)
Therefore, Use V = 258 kips I - 0.5 = 1.125 2 Wx hxk Fx = Vn & i=1Wi hik k = 1+ = 258 kips 0.75(8/1) SDS W 0.9(3870) = = 8/1 R/ I = 435 kips 2-19 Copyright © 2018 McGraw-Hill Education. Continued (a) Moment Diagram (kip-ft) Shear Diagram (kips) Axial Force (kips) Relative Displacement between 1st and 2nd floors = 5.81 -0 =5.81in.w=3
kips/ft P13.7. The beam in Figure P13.7 is indeterminate to the second degree. FEM BA = FEM EF = FEM AB = FEMFE = Arbitrarily LET 2 EI3EI (0 + 0-3W) =W 4 2 3EI W = 90 kN - m 2 D.F . Analyze the frame in Figure P10.27. Tension = (81)(0.25)0.8 2 ft = 13.1 kips 12-43 Copyright © 2018 McGraw-Hill Education. w = 8 kips/ft P10.20. 3.

25" A C B 60 kips D 60 kips 20’ 20" 5' P9.48 Releasing the rod at E, and neglecting the axial stiffness of the beam, the compatibility equation becomes: 6Cable E (ACS + ACO ) + 6CC XC = AC 5 6V ,Cable 6CC = 6V, Cable + 6V, Beam 89 8 8 0.53 kips 1 kip 5 3 89 89 FL PL AC + 5 AE 3EI1 89 1(47.17)(12) 0.53(403 )1728 = + = 6CC = 1.642 in. P10.22.
D 8m A P8.11. Continued Determine Forces in Truss and Assume Truss Disconnected. For example, if a bonnet truss was not used to restrain the outer columns from shortening in the winter due to a 60°F temperature difference between the interior and exterior columns, points D and F at the top of the exterior columns would move downward 1.68
in.

For the semi-circular, three-hinged arch ABC, shown in Figure P12.23, construct the influence lines for reactions at A and C, and shear, axial load and moment at F.

Continued Compute Shears & Force R1 R1 =3 + 1.58-1.67 =291k +3XMB=0=6 8+ 6 '16-VCB 24 + 20.86-19VCB=6.04kVBC=596k+>XMA=0=19-VBA12VBA=1.58+3MD =0 =-20.06-10.03 + VCD 18 VCD = 1.67 kips Introduce A 1” Displ. and 4 I = 400 in. 60 kN 20 kips P4.17. Verify that both procedures give the same value
of moment at point C. 2-3 Copyright © 2018 McGraw-Hill Education. Continued Axial Force Diagram (kips) Moment Diagram (kip-ft) Observation: The addition of the 48-kip concentrated load at joint 18 will produce large values of bending moment in the arch and large deflections (Over 6 feet at some joints) in both the vertical and horizontal
directions.

Compute all reactions and draw the shear and moment diagrams.

(a) Compute the vertical displacement of the hinge at C in Figure P8.34. BA C 3m F D E 4m 4m P11.31 Analyee Half of Structure: Structure symmetrical about vertical axis at midspan and antisymmetrical about A horiz. Cx P13.5. Estimate the moment in the beam in Figure P13.5 at support C and the maximum positive moment in span CD by
guessing the location of one of the points of inflection in span CD. The three-hinged parabolic arch in Figure P6.24 supports 60-kip loads at the quarter points. F P3.14. D 6m P4.22.

CP12.26.B6'C 7' 8 P =12 kips P8.30 I = 360 in4; E = 30,000 ksi Compute Segment Orgin Range MP MQ 6CV (MQ = MP) ABAO0O =x1 =1584-12x84-12xCDCO0=x2=1596x9.6xABA0=x1=1584-12x15-1xCB---0 (P - Sys., I =300 in. Segment “AB” M P2 = 1.2(x2 + 8¢)2 + 6 k (x 2 + 8¢) 2 8-29 Copyright © 2018 McGraw-
Hill Education.

Compare the results with those produced by the cantilever method. The building is located near the Georgia coast where the wind velocity contour map in the ASCE Standard specifies a design wind speed of 140 mph. At C where the bottom flange of the girder is bolted to a cap plate welded to the end of the column, the joint can be assumed to act as
a hinge (it has no significant capacity to transmit moment). A B C moment P5.14 5-16 Copyright © 2018 McGraw-Hill Education. w2 = 6 kips/ft P5.26. 2 For member BCD, A = 6000 mm and 6 4 I = 600 X 10 mm . (1) and (2) 1000 2000 ,08 =6B =57 EIC19EI2EI200(26B)+ 103 2EI200MCB=(26C+6B)+ 103 2EI2EI(26C),MDC = (9)
MCD = 15 15 C Equilibrium at Joint C M BA = MCB + MCD =0 (2) \ M AB = -63.1k-ft , M BA = -73.7 k-ft , M BC = -80.7 k-ft , MCB = 28.1k-ft M BE = 7k-ft , M EB = 3.5k-ft , MCD = -28.1k-ft , M DC = 14 k-ft Analysis of Members (Statics) 10-22 Copyright © 2018 McGraw-Hill Education. Determine reactions at A, B, and E. 10’ 20 kips BC 12' AD
P10.18 2 Unknowns: 6 A, 6B6 A =-6D, 6B = -0C FEM BC = - PL (20)(20) == -50 k - ft 8 8 Member end Moments 2 EI2 EI(206A +6B), MBA=(2606B+06A)12122EIEI2EIEIMAD=(26A+6D)=6, M=(26B+6C)-50=06-502010A BC 20 10 B Equil. Analyze the frame in Figure P10.28. The vertical cable tower, located at the center
support, has a cross-sectional area of 2 4 24 ft and a moment of inertia of 128 ft . ; the area of all other 2 2 bars = 3 in.

The pin joint at D acts as a hinge. plywood weighs 3 Ib/ft . (NG) Deflected Shape 7-56 Copyright © 2018 McGraw-Hill Education. Compute the reactions at supports A, E, and F. E = 24 GPa. Base your analysis on the properties of 0.5IG.

P11.30. Compute the seismic base shear V. Use I = 1 ¢hGCp 20 m 9m 40 m (not to scale) P2.12 Total Windforce, FW, Windward Wall qs = 0.613 V (Eq. 2.4b) 2 = 0.613(40) = 980.8 N/m 2 FW = 481.8[4.6 x 20] + 510.2[1.5 x 20] + 532.9[1.5 x 20] + 555.6[1.4 x 20]2gqz=qsIKzKzt Kd FW = 91,180 N gz = 980.8(1)(K z )(1)(0.85) = 833.7 K z For
Leeward Wall O - 4.6 m: gz = 833.7(0.85) = 708.6 N/m 2 4.6 - 6.1m: gz = 833.7(0.90) = 750.3 N/m 2 6.1 = 7.6 m: gz = 833.7(0.94) = 783.7 N/m 7.6 = 9 m: qz = 833.7(0.98) = 817.1 N/m For the Windward Wall p = qz GC p (Eq. 2.7) where GC p = 0.85(0.8) = 0.68 p = ¢h GC p = gh (0.85)(-0.2) gh =gz at9m = 817.1 N/m 2 (above) 2 p = 817.1 (0.85)(
-0.2) =-138.9 N/m 2 2 Total Windforce, FL, on Leeward Wall FL. = (20 “ 9)(-138.9) = -25,003 N* Total Force = FW + FL = 91,180 N + 25,003 p = 0.68 gz = 116,183.3 N 0-4.6 mp =481.8 N/m 2 4.6 - 6.1 m p = 510.2 N/m 2 *Both FL and FN Act in Same Direction. Assume member AB has 2EI while BC has EI. Which case produces a larger
deflection? Draw the shear and moment curves for each member of the frame in Figure P5.27. (one-half the depth of the lower chord). Such large deflections are obviously not acceptable and would result in damage to the bridge and its deck as well as produce discomfort for people driving over the excessively flexible bridge. Consider the strain
energy produced by both axial and flexural deformations. P15.6. Determine all joint displacements, reactions, and bar forces for the truss in 2 Figure P15.6. For all bars, A = 1500 mm and E = 200 GPa. 41 3m 32 3m 1 2 80 kN 3 4m 5m P15.6 Analyze by Stiffness Methoo: All Bars A = 1500 mm 2 E = 200 GPA L=5m AE = K is Constant for all Bars L
®1m?2 6+ 1500(200 106 ) ¢cc 6 + ¢cel0 mm 2 +g K= 5000 mm K = 60 kN/mm Stiffness Matrices Member 1 cos f = .8, sinf= .6 é .64 -.48 -.64 .48u 1 é1 € -.48 .36 .48 -.36u1 2 € K1 = K é .48 .64 -.48GU 5 é-.64 € .48 -.36-.48 .36u0 6 €61 1256 Member 2 cos f=.8,sinf=.6¢é .64 .48-.64-48u3é 1 é .48 .36-.48-36u04 é K2 =Ké .48 .64 .48uu 1

B hinge 75" A C 150’ 150' P3.19 + SM A = 0; 900 " 75 - Rcy 300 = 0 Rcy = 225 kips + XFy = 0; - 900 + RAy + 225 = 0 RAy = 675 kips Freebody Diagram Right of Hinge @ B: + ¥Mb = 0; 0 = Rcx ".75 - 225(150) Rcx = 450 kips = + XFx = 0; RAx - 450 = 0 RAk = 450 kips 3-20 Copyright © 2018 McGraw-Hill Education. (a) Compute the slope at A
and the horizontal displacement of joint B in Figure P8.32. A P12.13. Compute the horizontal and vertical components of the deflection at C in Figure 3 2 P8.29.

5 kips P8.28. Use E = 29,000 ksi. Interpolate in Table P2.10 C p = 0.2 + (33.69 - 30) " 0.1 (35 - 30) C p = 0.2738(Roof only) From Table 2.4 (see p48 of text) Kz = 0.57, 0-15¢ = 0.62, 15¢ - 20 ¢ Mean Roof Height, h 24 ft = 0.66, 20 ¢ - 25¢ = 0.70, 25¢ - 30 ¢ & 16 ¢ 6 6 = tan-1 ¢¢ ++ = 33.69 (for Table 2.10) ¢e 24 ¢ +@ = 0.76, 30 ¢ - 32 ¢ 2-14
Copyright © 2018 McGraw-Hill Education. Indicate tension or compression. 6 of Exterior Columns/1kip PL 1k (360)12 = = 0.004966 ¢¢ AE 30 “ 29,000 6 of Interior Column 6= PL 2 k (360)12 = = 0.007094 ¢¢ AE 42 29,000 Displacement of Points D & F of Truss. AB 8m C 4m D 4m F E 4m RA, RB, RF, MF, VB (to left of support B), VB (to right of
support B), VE P12.14 12-15 Copyright © 2018 McGraw-Hill Education. Compute the vertical deflection at B and the horizontal deflection at C in Figure P8.37. 1 P2.4. Consider the floor plan shown in Figure P2.4. Compute the tributary areas for (a) floor beam B1, (b) floor beam B2, (c) girder G1, (d) girder G2, (e) corner column C1, and (f ) interior
columnC236 @6.67 =40'C4AB2G1B4B32@10'=20"C2BG4G3G2B1C5@ 8 =40"C340'C1 20" P2.4 (a) Method 1: AT Method 2: AT (b ) Method 1: AT Method 2: AT88 40 A 320ft221 320 4 4(4) A 288ft2 6.67 20 A 66.7ft 2 1 66.7 2 3.33(3.33) A 55.6ft2 4ft36ftTB1B12T6.67ft6.67ft210ft210ftT 6.67
20 10(10) 2 AT 166.7 ft Left Side 2 6.66 ft 4 ft 2 G2 G2 2 14(4) 2 Method 2: AT 1080 2 B4 2 AT,C2 40 20 ;A 200ft 2 2 40 20 40 20 ;A 22 22 2TTAT,C1 900ft6.67ft36ft4ft 40 20 36 22 AT 1096 ft 5 ft G1 36 ft (d ) Method 1: AT AT 1080 ft 6.67 ft G1 1 3.33(3.33) 2 15(5) 2 2 AT 180.6 ft 5 ft Right Side Method 2:
AT 166.7 2 (f)AT6.66 ft T (¢ ) Method 1: AT (e ) AT 4 ft 2 2 2-5 Copyright © 2018 McGraw-Hill Education. P2.3. A wide flange steel beam shown in Figure P2.3 supports a permanent concrete masonry wall, floor slab, architectural finishes, mechanical and electrical systems. girder deflection = 1.17 in.) (b) Shear (kips) Moment (kip-ft) Axial
Force (kips) Lateral Deflection of Tower (= 0.63 in., and I = 288 in. Note that the wind pressure can act toward or away from the windward roof surface. Joints B and C are rigid. 10.5 kips P = 36 kips 3' P5.34. 24 kN P13.6. Estimate the moment at support C in Figure P13.6. Based on your estimate, compute the reactions at B and C. C 12 kN 12 kN
2m B D 2m A G F 3@4m P4.28 Joint “A” + XFy = 0 21 - FABY = 0 FABY = 21 kN FABX F = ABX = 21 32 3 FABX = (21) = 31.5 kN 2 Joint G + XFx = 0 Cut A Section 1-1 = 22.5-31.5 + 4.5 + FBGX + FBGX = 4.5 kN compr. 5' G P5.40. For the three-hinged arch shown in Figure P6.22, compute the reactions at A and C. P12.23. Area of 2 2 bars 1 and
2 = 2.4 in. The spring stiffness is 10 kips/in. Estimated DEFL: A = 2 "1.15 = 2.3 in 13-18 Copyright © 2018 McGraw-Hill Education. G 1.8 kips 7.2 kips 2.4 kips 6’ 3.6 kips FH 6' E A B 2.4 kips 8' C D 7.4 kips 8' 8' P4.46 Final Results: + XFx=0; 3.6 k+ 1.8k-Ex=0 +XMA=0;Ex=54k-3.6k(6¢)+ 7.2k (8¢) + 1.8k (12 ¢) + 2.4k (8¢ + 16 ¢ +
24 ¢)+74k(16¢)-Ey(32¢)=0Ey=10.45k XFy=0;+-72k-3(2.4%k)-7.4k + 10.45k + Ay = 0 Ay = 11.35k Freebody Right Side of Section (1) Compute Force in Bar GF: + XMc = 0; GFx (12 ¢) + 2.4 k (8¢) -10.45k (16 ¢) = 0 GFx = 12.33k compr. 1 BC 2 10° A 10' P16.7 D1 =16 EI (1) 6(15°106 ) = = 6250 k-in L2 (10 "12)2 12 EI(1) 3L =
12(15°106 ) = 104.2 k (10 "12)3 K11 = 3750 + 104.2 = 3854.2 K21 = 0 EA(1) (0.45°106 )(1) = =3750k L. 10 "12 K31 =-6250 A2 =1 K12 =0K 22 = 3750 + 104.2 = 3854.2 K32 = 625003 =14 EI (01) 4(15°106 ) = = 500,000 k-in L. 10 "12 6 EI (1) 6(15°106 ) = = 6250 k L2 (10 "12)2 K13 = -6250 K 23 = 6250 K 33 = 500,000 + 500,000 =
1,000,000 é3854.2 0 -6250uu € [ K] = éé 0 3854.1 625000 & u 0 1,000,0000 éé-6250 1 16-12 Copyright © 2018 McGraw-Hill Education. The Bayonne Bridge, one of the longest in the world, is also stiffened by a truss (see page 602 of the text). Determine the reactions at supports A and E in Figure P9.46. and I = 4 1430 in. Determine all reactions and
draw the moment and shear curves. Compute all joint displacements and reactions using Equations 2 15.34 and 15.35. Q1 = 48 kips Q5 = 108 kips -58.3 (C) Q2 = 7.72 kips Q6 = 66.26 kips 15-10 Copyright © 2018 McGraw-Hill Education. D P9.38. P2.21. KAB=KFEII==1.414=13134KAF=KAF3131==232L214=231343KS¢=314
11-45 Copyright © 2018 McGraw-Hill Education. w = 1.6 kips/ft P9.47. FEMBA P10.2. Using Equations 10.12 and 10.13, compute the fixed-end moments for the fixedend beams. Also, analyze the truss with your computer program. 100 kips 15' D 15" B A C 20" 20’ P9.34 E Selecting By as the redundant, the compatibility equation is: (A BS + ABO ) +
6BBX B =ABO ()220(12) 15(12) + (1) () 3(29,000) 1(29,000) 25(12) 2 +2 3(29,000) 32 2 B 3in.2 A BS = -0.25 in. 2 P15.5. Determine all joint displacements, reactions, and bar forces for the truss in Figure P15.5. AE is constant for all bars. 1 P = 8 kips w = 3 kips/ft ACB5'4'"16'P5.121 + XM B =0;8"4-48'8 + 14 RC = 0 8 kips RC = 22 kips
2Fy=0;-8-48+ RB+22=0+3Mz=0;++32Mz=0; 16’ Cy = 22 kips 8 kips 3(x - 4) 8 kips V(x) M(x) -8 -V=0M(x) A4’V =-8kM + 8x =0x2z(c) Locate Point V=0M =-8x N -k XZFy = 0; 5’ By = 34 kips (a) A-B Origin at “A;” 0£x£4 + C4’ RB =34 kips ZFy =0; 3 kips/ft A-8 +34-3(x-4)-V=0V =-3x + 38 (EQ. 10 k P16.6. Using the
stiffness method, analyze the frame in Figure P16.6 and draw the shear and moment curves for the members. P6.24. The average weights of the 2 2 floor and roof are 90 lb/ft and 70 lb/ft , respectively. The wall consists of 8-in.

A P4.30. Determine the horizontal and vertical deflection of joint C of the truss in Figure P8.11. w = 2 kips/ft P10.12.

To reduce the differential vertical displacements between the interior and exterior columns due to temperature differences between the interior and exterior of the building, a bonnet truss has been added at the top of the building. 0.016 rad B 12'T = 300in.4 I = 75in.4 A 0.48" 24' P11.23 6 EI A 2 Ela + L L2 6(29000)(300)(0.48) 2(29000)(300)(0.016)
=+ 24 12 (24 "12)2 = 1268.8 kip-in = +105.7 kip - ft 6 EI A 4 Ela = 2 + L L. 6(29000)(300)(0.48) 4(29000)(300)(0.016) = + 24 "12 (24 "12)2 = 2235.4 kip-in = +186.3 kip - ft 1751 = =, DFAB =12 1231300 2 = =, DFBC = 24 24 3 FEM BC = FEMCB K AB K BC Reactions & Moment Diagram 11-30 Copyright © 2018 McGraw-Hill Education.
Assume the truck can travel in either direction. w = 2 kips/ft P8.40. 6 kips/ft A B hinge 6 kips C 6' 3' D 3' 2' P5.30 FBD of segment BCD XM B = 3(6 - 6) - 3C y + 8(6) = 0 12 kips/ft MA = -156 kip-ft Cy = 52 kips Cy = 52 kips Ay = 62 kips By = -10 kips DC B IFy =By -6 -6 + 52 - 6 = 0 6 kips 6 kips/ft 62 23.8 6 Shear (kips) FBD of segment ABC M A
=MA+3(12-6)-6(10)=0-10MA =-156Kkip - ft XFy = Ay -12 -6 + 10 = 0 -28 4.2 Moment (kip-ft) Ay = 62 kips 0.84’ -57 -152 Deflected Shape 5-32 Copyright © 2018 McGraw-Hill Education. (a) The three-hinged arch shown in Figure P12.22 has a parabolic profile. (a) Construct the influence lines for the reactions RA and MA at support A. 2 1 1
4 32 3 5m 3m P15.1 Determine A x and Ay @ Joint 1 Bar 1 cos fx = 1 Unit horizontal displacement of joint 1 sin fx = 0 Bar 2 cos fx = sin fx = Unit vertical displacement of joint 1 3 5 4 5 Equilibrium Equations ¥Fx = 0; K11Dx 4+ K12 Dy =-48 XFy =0; K21D x + K22 Dy = -64 (1) (2) Evaluate Stiffness Cofficients; Using Figure 15.2a and Figure
15.2bin Text AEAEAE @& 306+ ¢- +cos2fx =(1)+ LLLc¢e 59+ 40 AEAE AE & 3 0 ¢¢- ++¢¢ ++ cosfxsinfx =(0) + K21 =X +eé@e 55 +d LLLAEAEAE ® 3 +6e4 06+ ¢-+¢c+sinfxcosfx=(0) +KI2=ZLLL¢ge5 +gec5 +82KI1=ZAE2AEAE®406+¢+sinfx=(0)+LLLce5+92K22=334AE25L-12 AEK21 =25L-12 AE K12
=25L 16 AEK 22 =25 L K11 = 15-2 Copyright © 2018 McGraw-Hill Education. The cable reaction may be assumed to be applied to the underside of the roadway. I H G 20' F A B 30 kips C D E 60 kips 5 @ 15" B], C]J, CI, HG, and DI P4.38 Entire Structure + SM A =0; 30 (1) + 60 (3)-Fy (5) = 0Fy =42k Ay -30-60 + 42 = 0 Ay = 48k XFy =0; +
YFx = 0; + Ax = 0 Isolate Joint B XFy =0; + FB]-30 =0FB] =30k Ta40648-30-FCJ ¢¢c ++¢e 5 +g FC] = 22.5k T40 - 30 - FCI = 0 FCI = 18k C Cut Section (1) XFy = 0; + Cut Section (2) XFy = 0; + Isolate Joint H XFy = 0; Fdh = 0 + Cut Section (3) + M D = 0; FHG (20) - 42 (30) = 0 FHG = 63k C 4-39 Copyright © 2018 McGraw-Hill
Education. 6' AB 4' C4' P12.9 12-10 Copyright © 2018 McGraw-Hill Education. C A B 7' 7' P9.4 Selecting By as the redundant, the compatibility equation is: 0 = D BO + 6BB X B Using known relations for the resulting released structure: wiL4 300.125 L3 14.292 D BO = =, 6BB = =, AB = 0 384 EI EI 192 EI EI Compatibility equation: 3 kips/ft MA’
MC’ACABO 0 =ABO + 6BBXB =0 0=06BBXB =By-300.125 14.292 XB + EI EI X B = By = 21 kips From symmetry: Ay = Cy XFy = 0 = -3(14) + 21 + 2 Ay Ay = Cy = 10.5 kips The end moments can be determined via superposition: 2 M A = -MC = wL - By L. 12 8 (3)(14)2 (21)(14) =+ 12 8 3 kips/ft MA= 12.25 kip-ft MC= 12.25 kip-ft AM A =
-12.25 kip - ft C By =21 kips MC = 12.25 kip - ft Ay =10.5 kips Cy =10.5 kips 9-5 Copyright © 2018 McGraw-Hill Education. Draw the influence lines for forces in bars FE and CE. REL = 0 Use Shear at Hinge as Redundant A BO + 26BVB = 0 WL4 EL3 [V ] = 0 + 8EI 3E B 3WL VB = 16 - Load Applied to Released Structure [ VB ] Unit Value of
Redundant Applied to Released Structure 9-15 Copyright © 2018 McGraw-Hill Education. (i) Evaluate the moment at section 1. grade 50 kips P5.52. 150 kips BC 12’ AED 6' 12' P8.5 FP L AE k-1 (-150 )(12 ¢ "12%) 2Q - 6P = ZFQ 1k - 6By = 5in 2 (29000 k/in 2 ) = 0.149 ¢¢ 1k - 6Bx =-2k (-150k )(12 ¢ "'12%) 5in 2 (29,000 k/in 2 ) = 0.298¢¢ 8-6
Copyright © 2018 McGraw-Hill Education. B C 15" A 30' P9.40 A AO = 6B 15¢ (See Fig 9.40) wL -37.5 2(30)3 = = E 24 EI 24 E100 3 A AO = Select RAX as Redundant 6AA =0150230MD-Ma2DxaX+00EICEIGa& X 06+¢c+DXe20 EIG2=01502XDXEIC+0300éX3uéX3uu+éu=¢ééé3Ee600uloeel2E 900 un0337527,000 =+
1800 E 10,800 E 15 6AA = 30 Released Structure 1.875 2.5 4.375 + = E E E Compatability Equation. and E is 30,000 ksi. A P6.13. Also the diagonal cables reduce the lateral displacement of the arch, producing a more uniform distribution of stress on the arch’s cross section. EI is constant for 6 4 the beam. Establish the wind pressures on the
building when positive pressure acts on the windward roof.

P11.3. Analyze each structure by moment distribution. Absolute Max Shear RA = 40.2 kips = Vmax 12-48 Copyright © 2018 McGraw-Hill Education. 4 kips P5.5. Write the equations for moment between points B and C as a function of distance x along the longitudinal axis of the beam in Figure P5.5 for (a) origin of x at A and (b) origin of x at B. X A =
RA = 0.787k Remaining Reactions by Statics: + XM B = 0; + 0.787(24) - RC (16) = 0 XFy = 0 RC = 1.18k RB = 1.967k Released Structure w/Unit Value of RA (b.) Compatibility Equations: A AO1 + A AO 2 + 6AA X A = 0 (Load) (b.) (Settlemt) 6B : From Figure 9.3 WL3 (1)(16)3144 = = 2.825(10-3 ) Rad. Use the following data: basic wind speed =
100 mi/h, wind exposure category = B, Kd = 0.85, Kzt = 1.0, G = 0.85, and Cp = 0.8 for windward wall and 0.2 for leeward wall. , I = 240 in. If the maximum tensile force in the cable cannot exceed 600 kips, determine the sag hB at midspan.

Draw the shear and moment curves for the beam.

Factor AD = 0.65 FEM = 11-15 Copyright © 2018 McGraw-Hill Education. D C 12' 24 kips BE 12°'A8'8 ' P5.43 + XM D =0; Ay 16 - 24 '‘8-24 ‘6 = 0 Ay = 21 kips + XFx = 0 = 24 - Dx\ Dx = 24 kips + XFy = 0 = -24 4+ 21 + Dy \ Dy = 3k 5-45 Copyright © 2018 McGraw-Hill Education. Compute the support reactions for the arch in Figure P6.25.
Determine the reactions and all bar forces for the truss if member AB is fabricated 0.25 in. —1 Condition ( M = 0 at hinge) Indeterminate 19 (b) Remove Restraints -2 at B, 1 at C 3, Cut at D \ Indet 62 (c) Unstable: Member CD Cannot carry A Lateral load, but Frame ABC is Stable Remove Restraints: (d) Member BE is a Two Force Element 1 Horiz. 30
kipsCBD 11.25'h =15"11.25"AE 10" 10" 10’ P6.23 Reactions Ay = E y (Symmetry) = 30 kips + MC = 0; (Freebody CE ) 0 = +30 "10- 30 " 20 + H15 H = 20 kips - Compute Forces on a Normal Section at “B”, Freebody of “AB”: + XFx = 20 - Bx = 0 Bx = 20 kips + XFy; 0 = 30-15- By By = 15 kips + ZM B = 0; 30 k (10 ¢) - 20 k (11.25¢) -15k
(5¢) + MB=0-300+ 75+ 225=M B MB = 0 EQ of Parabola: y =kx 2 atx =20¢,y = 15¢ 15 =k (20)2 15 3 = k=400 80 3x 2 y= 80 dy 3x = dx 40 6-25 Copyright © 2018 McGraw-Hill Education. Cx = 4.27 P9.29. The frame is now an indeterminate structure. 4-63 Copyright © 2018 McGraw-Hill Education. Each concrete curb weighs 240 1b/ft and
each rail 120 lb/ft. Consider the structures in Figure P13.22, respectively.

Given: 2 E = 200 GPa and A = 1000 mm for all bars. A P6.6. What value of 6 is associated with the minimum volume of cable material required to support the 100-kip load in Figure P6.6? The 2 allowable stress in the cable is 150 kips/in.

For all bars, area =2in. CP4.31.41 Q3 =60kips 3122 Q2 =48kips3 16" 9'P15.4 Member 1: 1 234 ¢é 0.64 0.48 -0.64 -0.48u €1 € 0.48 0.36 -0.48 -0.360Uu € K1 = 300 € 0.64 0.480u0 é-0.64 -0.48 € -0.48 -0.36 0.48 0.36U01 €61 16-0=0.8¢c2=0.6420-012-0sin®==0.6s2 =0.36sc =0.4820-0cos 6 = Member2: L =122+ 92=15ft345
6 € 0.36-0.48-0.36 0.48u €1 €-0.4810.64 0.48 0.64 1 K2 =400 éé 0.48 0.36 -0.480uu € -0.36 € 0.48 -0.64 -0.48 0.64 Gt éé (. 2.4 E AE = = 400 kips/in 15(12) L25-16 = 0.6 c2=0.36150-12sin® = =-0.8s2 = 0.64 sc =-0.48 15cos 6 = Member 3: L=25ft1256é10-100é1é010-100éK3=200601000é-1€0-101100ééhAE2E==
200 kips/in L 25(12) 2 Q6 Q2 AE 2.4 E = = 300 kips/in L 20(12) 5Q51 3L =122+ 16 2 = 20 ft 12' 6 15-9 Copyright © 2018 McGraw-Hill Education. , area of bar 3 = 2 in. For each beam, draw the shear and moment diagrams, label the maximum values of shear and moment, locate points of inflection, and sketch the deflected shape. and support C



settles 0.75 in. Draw the shear and moment curves. This will eliminate the appearance of a sagging roadway. 3 P16.7. For the frame shown in Figure P16.7, write the stiffness matrix in terms of the three degrees of freedom indicated. A D () = A DO () - 6DO Dy Dy 1840 196 Dy = KEI EI 1840 Dy = + 196 EI K EI 200 “ 40 And = = 200 40 K 1840 Dy =
=4.65kN 200+ 196 ZM A =0: RB = 24.84 kN AD = XFy = 0 : Select Dy as the Redundant. The arch shown in Figure P6.21 has a pin 25 kips support at A and a roller at C. Indeterminate, stable Geometrically unstable: concurrent reactions b =10r=4n=6b=38r=4n=21 (f) (b +r=14)> (2n = 12) (b + r =42) > (2n = 42) 2 deg. to prevent
damage to the exterior walls, is the building frame sufficiently stiff to satisfy this requirement? The maximum height permitted at any point along the arch, hzmax, is 20 m. 2 kips/ft P9.40. Draw the influence lines for the reactions at A and the bending moment on Section 1 located 1 ft from the centerline of column AB. A B C 20’ 30' P16.1 Restraining
Moments: Joint B: M1 - 66.67 + 150 = 0 M1 = -83.33 ft - k Joint C: M2 -150 = 0 M2 = 150 ft - k € 83.33 ft - k 1 4 Force Vector F = éé 1 150 ft k - éé it Stiffness Matrix: Unit Rotation @ B: + Joint “B”: XM B = 0; K11 - 0.2 EI - 0.133EI = 0 K11 = 0.333EI + Joint “C ”: ZMC = 0; K 21 - 0.067 EI = 0 Unit Rotation 61 @ B: K 21 = 0.067 EI Unit Rotation @
C: + Joint “B”: M B = 0; K12 - 0.067 EI = 0 K12 = 0.067 EI Unit Rotation 62 @ C: + Joint “C ”: ZMC = 0; K22 - 0.133EI = 0 K22 = 0.133EI € 0.33 0.067u 1 K = EI éé 0.067 0.1330u 0 éé 16-2 Copyright © 2018 McGraw-Hill Education. 20' P4.53.

15" P4.54. FD 3m 2m A C B 30 kN 60 kN 4m 4m 4m P4.49 Entire Structure + SM D =0; XFy =0; + Cy (4) - 60(8) - 30(12) =0Cy =210kN 210-60-30 + Dy = 0 Dy = 120 kN + XFx = 0; Ax = 0 Isolate Joint A + XFy = 0; FAFY - 30 = 0 FAFY = 30 kN FAFX = 40 kN + XFx = 0; 40 - FAB = 0 FAB = 40 kN Isolate Joint F + XFx = 0; FAFX = FEFX
=40k FEFY =10k XFy =0; 10 - 30 + FFB = 0 + Isolate Joint B XFy = 0; + FBEY - 20 - 60 = 0 FBEY = 80 kN FBEX =80 kN T + XFx = 0; 40 + 80 - FBC = 0 2m FBC = 120 kN C Isolate Joint E ¥Fx = 0, XFy = 0 Continue by method of joints to finish. Dy 5 ft P5.19. Continued Solving (1a), (2a) and (3a) gives. Determine the shear, axial load, and
moment on sections an infinitesimal distance to the left and right of the loads. (c) Sketch the qualitative influence line for positive moment at the midspan of girder AC. Continued Influence Lines 12-54 Copyright © 2018 McGraw-Hill Education.

x 8 in. 10’ P11.4. Analyze each structure by moment distribution. w = 5 kips/ft C 32 kip * ft Ax4'Bx3'Dx6'P5.7 + ZM D =0=-10 '13-35"9.5+ 32+ 9RBRB =47.83 kips + XFy=0=47.83-10-35-RD; RD = 2.83k Segment AB: 0 £x1 £4+ Ey=0=-10-5x1-V+xXMx=0=10x1+5x11+M252M=-10x1-x12\V=-10-5x1
Segment BC: 0 £x2£3 + XFy=0=-10-(4 +x2)5+47.83-VV=-30-5%x2+47.83V=1783-5x2+e4+x2+0+++47.83x2XMZ=0=-M-10(4+x2)-5¢cce2@3+5M=-40+ 37.83%x2-(4+x2)222SegmentDC:0£x3£6¢+ ZFy=0;+XMZ=0;VC-2.83k=0;VC=283kM+ 32 ftk+2.83x3=0M =-32 ft-k-2.83x3 MC (x3 -
6 ¢) = -49 ft - k 5-8 Copyright © 2018 McGraw-Hill Education. C FUNDAMENTALS OF STRUCTURAL ANALYSIS 5th Edition Kenneth M. 4 kips BC D 10 kips 15' A 8' 8' P5.27 + XM A = 0; Column “AC”: -4k (15¢)-10k (8¢) + MA=0MA =1401'k XFy=0;+-10k-32k+Ay=0Ay =42k + XFx=0;-4k + Ax = 0 Ax =4 k Beam: “BCD” 5-29
Copyright © 2018 McGraw-Hill Education.

w = 3 kips/ft AB4'C 6' D 5' P5.5 Freebody Diagram Segment Origin Range BC 4 ¢ £ x1 £ 10 ¢ AV Equation M Equation + V1 =8-3x1 MO =0; -4x1-M1-3(x1-4¢)(x1-4¢)=023M1=-(x1-4¢)2-4%x12 XFY=0;3XMO=0; XFy=0;+-4k-V1-3k/1(x1-4¢)=0 +BCBO£x2£6¢+-4k-V2-3x2=0V2=-4-3x2-4k(x2+4¢)-
M2-3x2®x20+¢c+=0¢e20++3M2=-16-4x%x2-x22 2 5-6 Copyright © 2018 McGraw-Hill Education. This can be a useful tool for the designer in selecting the most efficient truss design. ABCD 12'E 12° 12" 12" P9.45ADO :-1k-ADO=ADOADO1e&ex=c¢¢c 1 EIce 3241212 60(x1-12)(-x1 )dx1 + 0 (-60x2 )(2x2 )dx2 034012 (1-x12
)dx1 + 02x22dx200612 + + 0 + +o & 4608 2304 6+ 6912 =¢c+ +=e EIEI g+ EI36DD024éa®30612u3dux+1ul1ééaec-x1€62+0+60¢cc=+6x1+0-6120¢¢c2 ++0ué +Elééec3gutil2éce3d +g0uét 155,520 =FEI6DD :1- 6DD =0 6DD 1 EI 4 x3 21 + 0 3 (a)Select DY as Redundant Compatibility Equation: A DO - 6DD DY = 0
155,520 6912 + D =0 EI EI Y DY = 22.5 kips - Reactions: P-System EY = 120 - 3(22.5) EY = 52.5 kips Q-System 9-50 Copyright © 2018 McGraw-Hill Education.

Compute the reactions and draw the shear and moment curves for the beam in Figure P9.19. Tension in FCE a 30 kN 6+ Tmax = (0.3125 + 0.1042) ¢¢ + = 6.25 kN ¢é 2 +@ 12-41 Copyright © 2018 McGraw-Hill Education. Using the conjugate beam or moment distribution method, calculate the ordinate of the influence line at section 8. P11.23.

B 1 kip If the hoist load is 60 kips, determine reactions @C and moment @B: C y = 1(60 k ) MB A Moving Load = 60 k MC =-15(60k ) =900ft- kM B =-15(60k ) =900 ft - k C MB 1 kip Cy 0 0 MC 0 0 -15 kip-ft MB 0 0 -15 kip-ft 12-9 Copyright © 2018 McGraw-Hill Education.

20 kN P8.29. 18 kN P4.28.

Continued 15 kips = Dy 2.4 kips/ft 28.8 kips = Dx Final Forces D 12 ft C 173 kip-ft 15 kips 30 kips 173 kip-ft -173 kip-ft B 15 kips 15 kips C 15 kips 24 ft 173 kip-ft 2.4 kips/ft B 12 ft A 28.8 kips = Ax 15 kips = Ay D -28.8 Shear (kips) Deflected Shape Moment (kip-ft) D 352.8 15 172.8 BB C C 172.8 -15 5.30 in. Analyze the frame in Figure P10.29.
Constant shear occurs when no distributed load is present. The bridge is to be designed for a uniform live load of 700 1b/ft acting over the entire length of the bridge. , columns A = 2 4 2 13.1 in. 20 kN P6.29. Each hanger can be assumed to provide a simple support for the suspended beam. The combined footing shown in Figure P5.51 is designed as a
narrow reinforced concrete beam. E = 200 GPa, A =25 x 10 mm , and 6 4 I = 240 x 10 mm . Moment Maximum Shear + M B =0 = RA 30 - 20 " 30 - 20 “ 20 Vmax = RA = 33.33 kips 12-44 Copyright © 2018 McGraw-Hill Education. 100" 100" A C cable hB B D E w = 4 kips/ft P6.3 T = 600 kips H = T 2 - Ay2 = (600)2 - (400)2 H = 447.2 kips HhB =
M B 20,000.000 ft - k hB = 447.2 k hB = 447.2 ft 6-4 Copyright © 2018 McGraw-Hill Education.

P8.20. E = 29,000 ksi and 2 members AB, BC, AD, and DC have A = 3 in. (Ignore dead load of the arch.) The allowable tensile capacity of the rod is 32 ksi.

Draw the influence lines for the bar forces in members DE, DI, EI, and IJ if the live load in Figure P12.29 is applied through the lower chord panel points.

€ 1456 4t é€ 04t 0 192 -200 -256 -192 €€Q6 Gl é€ é 48u é 392 -192 1 é Al 1 € U=€ U-€é 1 éé60ull €336l A3 Gl € 192 K11-1 = é392 192 1 é 0.003534 0.00202u 1 &€ G=8& 1 (392(336) - (-192)(-192)) 66192 336Ul €€ 0.00202 0.004130G é Al ué48uéu=K11-16Gé A3 Gé600 e 0 e T é Al ué 0.003534 0.002020 é 48u € u=€ 1é 1 €A3 1 € 0.00202
0.00413u é60u et été G é Al ué 0.2915u é i=é 1 in. (b) Using the equations, evaluate the moment at section 1. Computer study—Truss Stiffening Strategy. (a) Determine the minimum required area of the main cable ABCDE if the allowable 2 stress is 60 kips/in. 5 kips/ft 4 3 AB 4' 5" 4’ P3.1 20 kips A 8 kips 10 kips 6 kips Ax 4 ft 5 ft Ay + 5 kip/ft B 4
ft ByXMA=0;8k(4¢)+20k(11¢)-By 13¢ =0By =19.38 kips + ZFx=0; Ax-6k=0Ax=6k + XFy =0; Ay-8k-20k +19.38k = 0 Ay = 8.62 k 3-2 Copyright © 2018 McGraw-Hill Education. and I = 60 in. F 4m P12.48.

BCalDE15kipsb 15kips 9" FAH 10'c112°'G10'P3.30 + XMc =0; -Fcd 9 ¢ + 9k -12 ¢ = 0 Fa = Fcd = 12 kips compr. A P12.12. Compare the results of Problem P13.20 (a) and (c) with Problem P13.21 (a) and (c). (b) Determine the vertical displacement at A produced by a vertical load of 24 kips directed downward. AB D E C 5m 5m 5m 5m
P10.141 =100 x 106 mm4 F = 200 GPA, 2 EI (26A + 6B - 3WAB ) L. = 4800 éé2 "-.005 + (0.00125) - (3" 0.0024)utt M AB = 6 = 0.005 Red M AB = -76.56 kN - m MCB 2 EI (26C + 6B - 3UCB ) L. = 4800(0 + 0.00125 + 3" 0.0024) MCB = = 40.56 kN - m Kinematic Unknown: 6B 6A = -0.005, 6C = 0 M BC = 4800(26B + 6C - 3WCB ) 24 = 0.0024 rad 10
10 1000 = WCB = -0.0024 red WAB = YBA = WBC-ABM BC =-2 EI2 “200 "106 (120 "'10-6 ) = =4800kN -m L. 10 2 EI M BA = (1) (26B + 6A - 3WBA ) L 2 EI M BC = (26B - 3WBC ) (2) L Equilibrium at B = 4800 (2 “ 0.00125 + 0 - 3'(-0.0024)) = 46.56 kKN - m + M A = 0 = 10VBA - 46.56 - 76.56 VBA = 12.312 kN XFy = 0 : VAB - VBA = 12.312 kN
M B =0 =46.56 +40.56 -10VV = 8.712 kN Joint BM BA + M BC = 0 (3) Substi EQ’s 1 = (2) into (3) 46B + 6A - 3UBA-3WBC=0116B =-06A =-(-0.005) 4 4 6B = +0.00125 rad Shear & Moment Diagrams 10-16 Copyright © 2018 McGraw-Hill Education. Continued FB : MO = 0; (21.6 - 4.5)6 - 9(3) - FB (4) = 0 FB = 18.9kN Compression FD &
FC: XFy =0; FDy = 27.9kN ; M B = 0; 21.6 - 4.5 - 9(5) + FDy = 0; 5 FD = FDy = 34.88kN 4 (21.6 - 4.5)18 - 9(15) - 9(12) - 9(9) - 9(6) - 9(3) + FC (4) = 0 FC = 24.3kN Tension MB H 97.2 FC = = 24.3kN ) 4m (FC ALT. Cy = 14.3 kips P = 36 kips P9.11. 1 x-4 By = 34 kipsxB-C 0 = -3x + 38 x = 12.67 (d ) Mmax: Set x = 12.67 in (EQ. Joint C can be
assumed to act as a hinge. P8.44. Given: EI is constant, 6 4 E = 200 GPa, and I = 250 X 10 mm . All 2 other members are 3 x 3 X 1/4 in. The dimensions of a 9-m-high warehouse are shown in Figure P2.12. The virtual work terms for members AB and BF are far greater than all other members.

1in2AE5=26D1in.2 FQ2L -1 (C) 6BB = X Q-System (kips) -2/3 (C) C 3in.2 0.5 1 E P-System (kips) =0 X B = By = 18.6 kips D 0 0 A B 0 -0.25 in. (OK) Deflected Shape 7-58 Copyright © 2018 McGraw-Hill Education. The moving load shown has to be increased by an impact factor listed in Table 2.3. (a) Position the moving load to compute the
maximum moment.

KP4.39. VD = 0.035(3k ) = 0.11k M D =-10.7(3k ) = -32.1 ft - k 12-27 Copyright © 2018 McGraw-Hill Education. 16 kips P13.4. Assuming the location of the point of inflection in the girder in Figure P13.4, estimate the moment at B. P9.44. M = 60 kip ft P9.5. Compute the reactions, draw the shear and moment curves, and locate the point of
maximum deflection for the beam in Figure P9.5. Repeat the computation if I is constant over the entire length.

Determine the weight of the tension ring required to balance the vertical components of the cable forces. Load moves along girder BC. 6 kips 6' D 9' 12 kips BA 12' 12" P4.31 + M A =0;-6 k (15¢) + 12k (12 ¢) - By (24 ¢) = 0 By = 2.25k + XFy = 0; Ay + 2.25k -12 k = 0 Ay = 9.75k Freebody Right of Section(1) Compute Force in Bar DB. 6 21.5
%Red. , 2 and E = 29,000 kips/in.

For the computer analysis, replace the tapered members by 3-ft-long segments of constant depth whose properties are based on each segment’s midspan dimensions; that is, there will be 9 members and 10 joints. Draw the shear and moment curves for each member of the frame in Figure P5.25. Determine the forces in the cable and the post, and
determine the reactions at A and C. P11.32. The right end of the truss rests on an elastomeric pad at G. P4.52. KJ3'ILH 6' 12" AB D C 30 kips E 90 kips F 30 kips 6 @ 15" = 90’ BL, KJ, JD, and L.C P4.36 Compute Forces in BL, KJ, JD, and LC.

w = 2 kips/ft P9.14. P8.33.

= +13.2k éé uli 2 1 + RC max. To avoid ponding, beams may be cambered upward so rain water cannot accumulate at the center regions of the roof.

Determine the reactions and all bar forces for the truss if support A settles by 20 mm. D 9' 5 kips P11.8. Analyze by moment distribution. 100 kN P4.20. If the maximum compression in members AB and BC will be 750 kips, what size diameter tension rod is required? Evaluate the ordinates at points A, B, C, and D. The magnitude of joint deflections is
listed in the table on page 6.32A. The supporting hangers are closely spaced, generating a smooth curved cable. Also assume that the roadway beams and the columns do not restrain the arch. E P12.33.

30 kips P11.1. Analyze each structure by moment distribution.

Use support B as the redundant.

Since equilibrium not possible, structure is unstable. Compression, but in Tension. Draw the qualitative influence lines for RA, RB, MC, VC, and shear to the left of support D for the beam in Figure P12.54. B 60 kips C 36 kips D E F 16 kips 24 kips 12’ AGH 9'9'9'9'P4.4 XM A = 9(16) - 9(60) - 18(36) + 18Gy - 27(24) = 0 Node D: XFy = -60 - DH = 0

Gy = 94 kN DH = -60 kN (C) SFx = 7.5 + DE = 0 XFy = -16 - 24 - 60 - 36 - 24 + Ay + Gy = 0 DE = -7.5 kN (C) Ay = 66 kN @46 246 Node H : XFy = 32.5 ¢¢ +++ - 60 + HEgg +++ =08¢ 50 8¢ 5 0 ZFx = Ax = 0 Ax = 0 kN HE = 42.5 kN (T) 246 Node B: ZFy = -16 - BAgg +++ =0¢é 50 a 36 @ 30 SFx = 12 -32.5¢¢ ++ + 42.5¢¢ ++ + HG = 0 ¢&
5+g¢éb5+g BA=-20KkN (C) HG = -18 kN (C) 406 XFx = -20¢¢ +++ + BC=0¢e 5 g 246 Node E : XFy = -36 -42.5¢¢ +++-EG=0¢e 59 BC = 12 kN (T) EG = -70 kN (C) 46 Node A: 3Fy = -20¢¢ +++ + AC+ 66 =0¢e 50> 30 XFx =7.5-425¢; +++ + EF=0¢e 58 AC=-50kN (C)EF =18kN (T) ® 30 2Fx =20¢¢ +++ + AH=0¢e 5 g
240 Node G: ZFy =-70 + GF¢¢ +++ + 94 =0¢e 506 AH = -12 kN (C) GF = -30 kN (C) @46 Node C : XFy =-24 + 50 -CH ¢g +++ =0¢e 59 24 kips CH = 32.5 kN (T) & 36 ZFx =-12 + 32.5¢¢ +++ + CD =0¢e 5 9 CD = -7.5 kN (C) B 36 kips 60 kips C D BC E CD F EF DE 24 kN 16 kips BA AC CH DH AH Ax A Ay HE EG GF HG 60 kN G H Gy 4-5
Copyright © 2018 McGraw-Hill Education. w = 4 kN/m P6.19. F = 100 kips 20' B 15' AD E 20’ 20’ P4.7 & 36 Node D: Fy =-100 + BD¢¢ +++ + 175 =0e¢ 59 XM E = +35(100) - 20 Dy = 0 Dy = 175 kips BD = -125 kips (C) ZFy =175+ Ey =046 XFx =-ED + 125¢¢c +++ =0e¢ 59 Ey =-175 kips ZFx =100 + Ex = 0 ED = 100 kips (T) E x =

-100 kips — Node E : ZFy = BE -175 = 0 Node A: Two members frame into Node with no applied loads, therefore both are zero-force members BE = 175 kips (T) C AB = 0 kips 100 kips AE = 0 kips BC Node C: XFx = 100 - BC (cos 45) = 0 CD B BC = 141.42 kips (T) AB XFy = -141.42 (sin 45) - CD = 0 CD = -100 kips (C) ABD CD BEAE ExEy E ED D
Dy 4-8 Copyright © 2018 McGraw-Hill Education. P9.18. Entire Structure: + XFx = 0; V., and E = 29,000 ksi. , 2 —6 E = 30,000 kips/in. 2 hinge P9.13. P14.6. Continued ¢é -185.14 1 € 4 = -182.57 kip - ft éé EI Gt M12 = FEM12 + M12]D[6 2 ] = -162 + EI 9 M21 = FEM21 + M21JD[02 ] = 4162 + 2 EI 9 M23 = FEM23 + M23]JD [0 2 ] =-90 + M32 =
FEM32 + M32]JD[62]1=90+ EI6 EI 12 é-185.14u é1 = 120.85 kip - ft 66 EI Gt1 € -185.14 1 é 4 = -120.85 kip - ft éé EI G0 é -185.14 u é G4 = 74.57 kip - ft éé EI Gl 14-8 Copyright © 2018 McGraw-Hill Education. 15' B P11.27. B 10'C D E 20 kips A 10' 10" 10’ P8.9 A = 2 in2, E = 30,000 k/in ZQ - 6P = ZFQ FP 1k - 6By-LAEL 1 ¢¢ 3 ¢¢ ~1k- "1k =
JFQFPAE24 (1)L é1k "20k (10 "12) u L (10 2)1214 3 + (- 2)(-20 " 2) ZFQ FP =é (2) AE éé 2 30,000 ah 2 "30,000 P-System Substitute (2) into (1) 6By =13 + +[0.04 13 + 0.113 2 4 6BY = 1.483¢¢ Q-System 8-10 Copyright © 2018 McGraw-Hill Education. Computer analysis of a continuous beam. Continued 3 4.247 -7.503 —1.448 Member
Section Forces 4 4.247 —-7.503 —-29.586 5 4.247 -7.503 -57.723 1 12.757 -2.351 18.771 9.915 Member Label M16 M17 M18 Section Axial (k) Shear (k) Moment (k-ft) M19 4 5.648 -14.953 -60.128 2 12.757 -2.361 5 5.648 —14 953 -116.202 3 12.757 -2.361 1.06 1 20.632 -7.413 56.887 4 12.757 -2.361 -7.795 2 20.632 -7.413 29.088 5 12.757 -2.361
-16.65 3 20.632 -7.413 1.288 1 7.639 —-2.905 21.737 4 20.632 -7.413 -26.511 2 7.639 -2.905 10.844 5 20.632 -7.413 -54.311 3 7.639 -2.905 -.049 1 12.387 -7.834 58.708 4 7.639 —-2.905 -10.942 2 12.387 -7.834 29.332 5 7.639 -2.905 -21.835 3 12.387 -7.834 —.044 1 2.408 -2.464 17.229 4 12.387 -7.834 -29.42 2 2.408 -2.464 7.989 5 12.387 -
7.834 —-58.796 3 2.408 -2.464 -1.25 1 4.247 -7.503 54.827 4 2.408 -2.464 —-10.489 2 4.247 -7.503 26.689 5 2.408 -2.464 -19.729 M20 M21 13-33 Copyright © 2018 McGraw-Hill Education. Determine the vertical displacement of joint B due to all effects. The area of bars 2 AB, BD, and CD = 5 in. Compression in FCE /per Truss é & 10 6 ul & 156
Cmax = €10 ¢¢- ++ + 30 ¢g- ++ + 30(0.7295)1 é¢ce 16 +gu2ce 16 +g €U 1 é u = €6.25 + 28.125 + 21.8150 2 = 28.13 kN / per Truss Max. Assume MCB = FEM = 72 kN - m 13-9 Copyright © 2018 McGraw-Hill Education. (a) in Figure P3.31 trusses 1 and 2 are stable elements that can be treated as rigid bodies. For example, if the vertical
deflections of the floor system at joints 12 through 20 produced by the 36 kip loads is to be eliminated, the cables can be shortened by the displacements tabulated in column Y in the table of joint deflections on Page 6.32A.

(NG) Relative Displacement between 2nd and 3rd floors = 15.58 - 5.81 = 9.77 in. 8" concrete masonry partition 9.5' concrete floor slab piping mechanical duct wide flange steel beam with fireproofing ceiling tile and suspension hangers Section P2.3 Uniform Dead Load WDL Acting on the Wide Flange Beam: Wall Load: 9.5¢(0.09 ksf) = 0.855 Klf Floor
Slab: 10 ¢(0.05 ksf) = 0.50 kiIf Steel Frmmg, Fireproof’g, Arch’l Features, Floor Finishes, & Ceiling: 10 ¢(0.024 ksf) = 0.24 kIf Mech’l, Piping & Electrical Systems: 10 ¢(0.006 ksf) = 0.06 klIf Total WDL = 1.66 Kklf 2-4 Copyright © 2018 McGraw-Hill Education.

Axis at middepth. Load P was removed temporarily and tension rod AC was added.

It would appear at first that the moment at joint B would have a larger magnitude in the taller frame in P13.22, however the knee brace brings the column height to 10 ft reducing the moment arm. Computer study of arch with a continuous floor girder. Wind Pressure on Side Walls I = 1.15 for hospitals p = qz GC p = 49.05(1.52)(0.85)(-0.7) K zt = 1;
K d = 0.85 p = -44.36 psf Kz, Read in Table 2.4 Elev. If bar AE is fabricated 85 in too long, how far to the right must the roller at B be displaced horizontally so that no vertical deflection occurs at joint D? Beam ABC is supported by a three-bar truss at point C and at A by an elastomeric pad that is equivalent to a roller. B 30' D A E 20’ 20’ P9.24 Select
RC as the Redundant Released Structure W/Applied Load All Bars E = 30,000 Ksi & A = 15 in2 Geometry 6CX = 0 ACO : WQ = UQ = XFQ FP L/AE & -100(25°18) 6+ 1k - ACO = 1.25 ¢¢ ++ AE e¢c g ACO = -0.25 6CC : WQ = UQ = ZFQ 2 LAE / 2(1.25)2 25712 (-0.75)2 30 "12 + AE AE = 0.0076 Original Structure W/Final Results 1k - 6CC = 6CC
Released Structure W/Unit Value of RC ACO + 6CC XC = 0-0.25 + 0.0076 XC = 0 XC = RC = 32.9k 9-27 Copyright © 2018 McGraw-Hill Education. RAB 5" C 5' D 10’ 20’ P12.1 12-2 Copyright © 2018 McGraw-Hill Education. 4m P15.1. Continued Substituting K S¢ into Equations (1) and (2) and Solving: e 25 L 6+ 34 Dx-12 Dy =-48 ¢¢ =+ = -3 mm
GeAE +g &2 25 L6+ -12Dx+ 16Dy =-64 ¢¢ + =-5.375 mm ¢e AE +g Dx = -96 L AE Dy = -172 L AE As a check (See Figure 15.2 and 15.26) AEAELAE + Dy -(0) =-96 LLAELAE s&e¢3 6+ AE®¢4 0+ F2=Dx¢¢-+++Dy¢c+LebalLce5g+Fl =DxF1=-96kN F2 =-80 kN 15-3 Copyright © 2018 McGraw-Hill Education. (a) Analyze the
two-story frame in Figure P13.19 by the portal method. P8.22.

Also E = 29,000 kips/in. Use E = 29,000 kips/in.2. 2 2 3 100 kips 4 1 53 4 1 20' P4.54 Case 1: Determine the reactions and the forces in members 4 and 5 if the area of all bars is 2 10 in. 10 kips P5.7. Write the equations for shear and moment using the origins shown in the figure. F w = 4 kN/m P3.17. ] P4.38. 4 2 Given: I = 100 in. Indicate if each link
is in compression or tension. 50' h=? The cable is supported at point D by a rigid member DF. CD E RD 12" A 5' 10' RA P12.7 12-8 Copyright © 2018 McGraw-Hill Education.

Continued Case B 46.4 ... -9 18 -34.2 68.4 0 Sidesway S 1 in. 9 kips/ft P3.10. E = 29,000 kips/in.2, I = 2000 in.4. A 30 kips B C D elastomeric pad 10' 10' 10’ P8.19 Compute 6 £ (Midspan) Diagram Segment Orgin Range MP MQ AB (= CD) A 0 = x1 < 10 30x1 x1/2 6centerline B0 =x2=53005 + x1/2WQ =UQdxEIx=10x=5xdxx6 dx e =2 0 (30
Xx)+20¢¢5+++3006@EIEI22x=0x=0 1k - 6center line = X 0 MQ M P 6centerlinex2 u30éx2u600ééu+eée5x+UuElIée3ult0ElIéé4un0 10,00018750 =+ EI EI 28, 750(1728) = 29,000(2000) 10 5 6center line = 6center line 6center line 6 £ = 0.86 in 8-22 Copyright © 2018 McGraw-Hill Education.

How much should bar BD be lengthened to eliminate the vertical deflection of point C when the 16-kip load acts? 40 KN BD 4m A C 6m E 3m P9.36 A AD : FP L. AE 1 é6(1.5)(-40 "6m) + (-2)(-26.67)(4)utd A AD = 0 AE ééé+(2.5)(-66.67)5 1 -980 A AD AE 6AA : IKN-AAD =3FQ-LAEé6544 =152 "+ (2.5)2 "+ (-2)2 + 12 " éé AE AE AE AE 7.21u
+(-1.803)2 "1 AE {iu 1kN - 6AA = Q2 6AA = Select RA as the Redundant 88.2 AE Compatibility EQ. 1 w= /ft kip C 1 kip/ft 10’ B 20" A 25' P10.26 Fixed-End Moments: Member end moments: -1(20)2 = -13.33 kip-ft 30 1(20)2 FEM BA = = 20 kip-ft 20 -1(26.93)2 = -60.44 kip-ft FEM BC = -FEMCB = 12 2 EI 2 EI (6B ) -13.33, M BA = (2 6B ) + 20 20 20
2EIMBC=(26B+6C)-60.4426.932EIMCB=(26C + 6B) + 60.44 26.932 EIMCB=0=(26C + 6B ) + 60.44 26.93 227.1 -520.46B = 6C= EIEIMAB=FEMAB=EI=6Kand 202 EI2EI 0= (26B) + 20 + 26.93 (2 6B + 6C ) - 60.44 20 544.53 - 4.696B 0C = EI Joint Equilibrium: KA = M AB = 9.38 kip-ft M BA = 65.4 kip-ft M BC = -65.4
kip-ft MCB = 0 kip-ft Cy Cx 1 kips/ft NAB VCB VCB MBC VBC NBA B VBC 61.0 17.5 C 4.77 ft MBC B 10.94 ft VBA -65 MBA NAB -65 MBA 1 kips/ft B A VBA 21.2 VAB 8.75 ft MAB NAB 9.38 MAB VAB Ax Moment (kip-ft) Shear (kips) Deflected Shape MA Ay 10-29 Copyright © 2018 McGraw-Hill Education. Continued (a) Analysis by Portal Method (k-ft)
(b) Analysis by Cantilever Method (k-ft) 13-30 Copyright © 2018 McGraw-Hill Education. Continued (b) AC =tB/D 2 -tC D 270 12 270 7.2 180 & 4.8 622 4.8 6 34560 ¢ ++¢ ++ =tB=""16 + " (9.6) +¢ 3 9+ ¢ceé 2 ge EI EI EI EI 2 2 D 34560 1440 6D = = EI = EI 24 24 t6 D Reactions and Defl’'o Shape 17280 EI D 270 1 17280 AC + 12 " (4) = 2 EI EI
10800 AC = EI AC + t C = 126D = Member ABCD 9-51 Copyright © 2018 McGraw-Hill Education. 9-6 Copyright © 2018 McGraw-Hill Education. Assuming that the moments at the ends of the girder are 25 percent of the fixed-ended moments, compute the reactions and draw the moment curve for the girder. Using a finite summation, compute the
initial deflection at midspan for the beam in 2 Figure P8.42. B C 24' D A 48’ P9.47 Coef of Temp a = 6.5°10-6 E = 30,000 ksi For 6DD 1k “86DD =2 024 M E2 0 & x 3 6+ ++ 6DD = 2 ¢¢¢ ¢é 3EICOL +g 24 048 dx dx + 0 (24)2 0 EIC EI BC + 576 x EI BC 48 0 é 2(13,824) 27,648 1 =& + U éé 3EI 440 E 3600 ut 6DD = 0.369 + 0.442 = 0.811 in. 72.5
%Inc.

For the frame in Figure P5.47, draw the shear and moment curves for all members. w = 6 kips/ft AB C D E 40" 8' 24' 8' P3.37 @& 24 ¢ 6 FBD “CD” Force in Hinges CY =DY =6k /1 ¢g¢ ++ =72k ¢e 2 +g FBD “ABC” + M A =0; XFy = 0; + 2 6 k/ft (48¢) + 72 k (48¢) - By (40 ¢) = 0 2 By = 259.2 k Ay - 6 k/ft (48¢) + By - 72 k = 0 Ay = 100.8k FBD
“DEFG” + ZM E =0; -72 k (8¢) + 318k (18.5¢) - Fy (40 ¢) = 0 Fy = 132.7k XFy = 0; + F G shear plate connections -72 k- 318k + Ey + 132.7k = 0 Ey = 257.3k 3-38 Copyright © 2018 McGraw-Hill Education. Released structure w/unit value for redundant X1 = FAC = 1k Q-system for A10, 611 P-system for 611 , 621 Compatibility Equations: A1,
ACREL =0 =A10 + 611 X1 + 612X2 ABX = 0 = A20 + 621 X1 + 622 X 2 9-42 Copyright © 2018 McGraw-Hill Education. Determine the reactions at A and C and the tension in rod AC. AC D B K = 40 kN/m 5m 4m P9.20 Compatibility EQ.

9-35 Copyright © 2018 McGraw-Hill Education. G G P4.37. bonnet truss 10' FD E 10" 10’ 10°F 10’ 10’ 10°F 70°F 360" A B 20' C 20" P9.49 9-56 Copyright © 2018 McGraw-Hill Education. 4.5 kip ¢ ft w = 4 kips/ft A B 1.69 kips 8' C 6' 15.19 kips P5.33 AM AB = -1.69°8 = -13.52 kip - ft 4.5 -13.52 = -9.02 kip - ft Locate Point of Inflection 13.5 3.375 =y x
4x =y AM = AreaV-Diagram 11 13.76 =yx=(4x)x2213.76 2x==6.88 2 x = 2.62 ¢ 5-35 Copyright © 2018 McGraw-Hill Education. Show all forces acting on a free-body diagram of joint C. (Ignore the 4-kip load.) (b) If a hoist is also attached to the lower chord at the midpoint of the end panel on the right (labeled joint 6*) to raise a
concentrated load of 4 kips, determine the forces and moments in the lower chord (members 5 and 6). Continued Virtual Work: A10 : 2Q - 6P = ZFQ FP LAE / 621 :1k - 621 = 611 = 0.0032 ¢¢ — (-0.8k )60 k (20 "12) (2) 2(30,000) 1k - A10 = (-0.6)45 (15°12) 1(-75)(25°12) + 2(30,000) 4(30,000) k + A10 = -0.6525¢¢ Gap Opens 612 :1k - 612 = 622 :1k -
622 = -1(60)(20 "12) 2(30000) A20 = -0.24 ¢¢ Substitute displacements into compatibility equations: X1 = 37.62 k (-0.8) (20 "12)(2) (-0.6) (15712)(2) + 2(30,000) 2(30,000) + (-1)(-1)(20 "12) 2(30,000) 622 = 0.004 ¢¢ = /611 : FQ = FP; Q- 611 = FQ2 LAE 1k - 611 = (-0.8)(-1)(20 "12) 2(30,000) 612 = 0.0032 ¢¢ — A20 : 1k - A20 = 2 (-1)(-0.8)(20 "12)
2(30,000) 2 X 2 =29.9k (1)2 (25712) (1)2 (25712) + 2(30,000) 4(30,000) 611 = +0.0148¢¢ Gap Closes 9-43 Copyright © 2018 McGraw-Hill Education.

Concrete Frame h = 30 ¢ Building Height Vbase = Vmax. Analysis Exact Analysis by Moment Distribution PL 20(3) FEMs AB: = = 7.5 kN - m 8 8 wL2 5(6)2 FEMs BC: = = 15 kN - m 12 12 D.F . Fx P3.23. Continued (b) The lateral displacements are significantly increased if shear connections are used. for exterior columns. Use symmetry to simplify
the analysis.

Analyze the frame in Figure P11.17 by moment distribution. and E = 29,000 kips/in. w = 1 kip/ft P9.16. (b) Assuming that all 4 columns are 12 in square (I = 1728 in. Express the slope in degrees and the deflection in inches. cable D C cable 10’ A B P6.7 Compute Jacking Force T: ft - k 135 5ft H = 27 kips Hh = M ; H = Hh1 = 75ft - k ft - k 75 27k h1 =
2.78ft tan 6 = h1 10 ft. The columns and girder of the indeterminate rigid frame in Figure P5.57a are fabricated from a W18 x 130 wide flange steel section: 2 4 A = 38.2 in. Continued Deflected Shape: Case 2 From the computer analysis, the horizontal deflection at Joint 4 is 0.702 in.

In addition to the applied load, support A rotates clockwise by 0.005 rad. A two-lane highway bridge, supported on two deck trusses that span 64 ft, consists of an 8-in. B A C post cable D 15' 15" P6.9 Before Post & Cable are Added: Determine Post Force P: M B due to post force = Ppost = 4(112.5ft - k) 30 ¢ Ay = Cy = 7.5k PLset =112.5ft-k4 =
15k Determine Cable Force Tcable & Rxns: 7.5k (15¢) = 37.5k 3T = Tx 2 + Ty2 = 38.24 k Cable Ty = 7.5k tension Tx = Ay = Cy = 15k - 7.5k = 7.5k 6-10 Copyright © 2018 McGraw-Hill Education. Compr in bar CG. Check your answer using RISA-2D. Pab 2 PL -9(20)(40)2 9(60) =8 8 L2 (60)2 = 147.5 ft - Kk FEM AC = 9(40)(20)2 9(60) + 8 (60)2 =
107.5 ft - Kk FEMCA = ZMC = 0; RA (60) - 9(30) - 9(40) + 90.63 RA=8.99k M B = RA (20) M B = 179.8 ft - k 12-57 Copyright © 2018 McGraw-Hill Education. Assuming that no load acts, compute the reactions and draw the shear and moment curves for the beam in Figure P9.1 if support A settles 0.5 in. Resultaut R = 6 + 24 + 24 = 54 kips Location
SIMA:ZF-X=RX24 12 + 24 " 28 =54 XX = 17.778¢ 2. P7.5. Establish the equations for slope and deflection for the beam in Figure P7.5. Evaluate the magnitude of the slope at each support. (c) Compare the results with an exact analysis using 2 a computer software. 9 16 7 16 wL2 3(21)2 =12 12 = 110.25kip- ft FEMAB=MBC =36 "6 =
-216kip - ft + M D = 0 = 22.15 + 11.075 - VCD1/2 VCD = 2.77 kips 11-19 Copyright © 2018 McGraw-Hill Education. 120 G K P12.34. P3.32. For member AB, 2 A = 3000 mm . Evaluate the shear and moment at C, using the equations based on the origin at point D. w = 4 kips/ft B P = 2.4 kips C 16' EI = constant 8' A D 20' P11.29 Case A: Sidesway
Prevented PL 2.4(16) = = 4.81'k 8 8 wL2 4(20)2 = = 133.331'’k FEM BC =12 12151 KAB==D.F. EF P =24 kipsw = 12 kips/ft 4' 2" BC D A 3' 3' 6' P5.34 Entire Structure Isolate Cantilever EF Isolate AE 5-36 Copyright © 2018 McGraw-Hill Education. Continued Joint E FEH = YEF = 40.75 kN (T) Joint I ZFx = 0: FJI = 108.66 kN (T) Joint D +
XFy =0-60 + 40.75 + YD] = 0YD] = 19.25 kN (C) X DJ 4 = YDJ = 25.67 kN 8 + XFx = 0: FED = 83 kN C Joint C + XFx = 0: FBC 112-83 =0XBC = 71 kN (C) 3 YBC = (TT) = 53.254 + XFy = 0: 53.25 -16 = FCJ FCJ = 37.25 kN (T) Joint B Joint A XFx = 0: X A] = 24 kN (T) XFy = 0 YA] = 18 kN (T) 5 4 X AJ = 30 kN (T) FAJ = 4-53 Copyright © 2018
McGraw-Hill Education. For the floor system shown in Figure P12.16, draw the influence lines for shear between points B and C and for the moment at points C and E in the girder. qz GCp P2.12. The building is used for a manufacturing facility, placing it in a type II occupancy category.

The cross section of the rectangular ring is 12 in. Determine the load P such that all the members in the three-hinged arch in Figure P6.29 are in pure compression. L/2 L/2 PL/8 Equilibrium about segment POI to C: M XM POI = 0 = 16(6) - Cy (16) -PL/8 C = 6 kips y -PL/8 L/4 XFy = 0 = VPOI -16 + 6 VPOI = 10 kips 16 kips 0.2L Equilibrium of the
frame: BEZM A =0 = 16(10) - 6(20) + Cx (15) C 10 ft 10 ft POI C x = -2.67 kips = XFy = 0 = Ay -16 + 6 15 ft Ay = 10 kips A Cutting at B: 16 kips XM B =0 =M B -16(10) + 6(20) 6 ft 10 ft M B = 40 kip-ft VPOI Cy Exact values: 16 kips MB = 34.3 kip-ft C B Cy = 9.72 kip 10 ft 10 ft POI located 3.53 ft to the right of B Cy Ax A Ay 16 kips MB 10 ft 10 ft
Cy 13-6 Copyright © 2018 McGraw-Hill Education. What is the value of y1? I = 6531.8 in 4 P-System Compute 6c M P = Px + wx 2 2 8-24 Copyright © 2018 McGraw-Hill Education. hinge P =4 kips BIICA=4in2 DA30°'P840Q -6BH=X0MQMP 14 1k-6BH=00dxL + FQ FPEI AE & 7 6+ ¢g- =+ (-31.867)(14 "12) 30 7 +0 e¢ 15 +g dx dx 2
¢+0¢cx+(31.867x-x)+x-4x¢cel5 +g EIEIAEOABBCCD30é4x3uéu+ (14.871x2-0.467x 3 ) dx + 2500.16 0 6 31 EI 4 “ 29,000 € G0 0 30 €14.871x 3 0.467 x4 1 1 3658,67 4 = (1728) + € + .0216 k € 1 E1 29,0001 3 4 € 10 218 (133,839 - 94,367.5) k + 0.36 = (1728) + 0.216 k1 29,0001 216 2340.1 + + .0216 k.36 =112558.07 .338 =1
Reqd. =00 =-14.29(5.52) + RB 4.62 - 23.1" 2.31 RB = 28.62 kN + Compute RC ; XFy = 0. 9' 50 kips 6' 5' grade A B C D 2 kips/ft 8 kips/ft 20" P5.52 5-54 Copyright © 2018 McGraw-Hill Education. B C D hinge 18' 6' 24' P12.58 12-62 Copyright © 2018 McGraw-Hill Education. 8" 12 kips P4.47. w = 2 kips/ft AB 6' C 12' D 12' E 12' P13.5 Approximate
Deflected Shape Symmetric Structure W/Symmetric Loads, 6 £ = 0 Assume P.I. occur 0.2L from supports C & D: Freebody Midspan portion on betw. No loads applied between ‘A’ & ‘B’, thus no shear or moment exist along “AB” k 6-24 Copyright © 2018 McGraw-Hill Education. Use the reactions at B as the redundants. 334 1 2 I = 300 in.4 36 kips
12' P14.9 BM Force for A2 =1 ¢ 3AEI 3"1¢¢ "30,000 "~ 300 = L3 (12 "12)3 PB = 9.04 kips PB = Force in bar 2-3 For A2 = 1¢¢ 4 AL2.3 = 1¢¢ “ = 0.8 in 5 AL AE 0.8(1.2)30,000 F2.3 = = 10 12 L = 240 Kkips K stiffness coefficient = 240(.8) + 9.04 K = 201.04 kips/1in 36 k 201.04 = 1¢¢ A\ A = 0.179 in \ Reactions and bar force by 36 kip load at joint 2
14-12 Copyright © 2018 McGraw-Hill Education. (a) Compute the vertical deflection of point B in Figure P8.39 due to the applied load. w = 5 kips/ft P5.4. Write the equations for shear V and moment M between points B and C. The trusses have the same depth, length, panel spacing, loading, and supports. downward. hinge BCD EF 20'AG 4 @ 20’

=80'P12.36 ®16 FBC=FCD =wA =4k /ftgc +++ (1)20 =40 kips é¢c 2 g & - 2 6+ 1 * ++ 4 kips/ ft FAD = (40) ¢¢¢ 2 ¢eé 2 ++g = -40 2 kips Note* Positive and negative areas on ends cancel out. 8 kips 8 kips w = 2 kips/ft BC4IT1 A 10' 18'I1 D 40' 10’ P14.11 Symmetrical Structure w/Symmetrical Loads; Thus one Unknown: 6B = -6C wL2 = 266.7 ft
-k (a) FEM23 = -FEM32 = 12 Cantilever M = PL =8k (10 ¢) =80ft- k2 EIEI (2(0) + 1) =189 2EI2 EIJD (2(1) + 0) = M21 =189 2 EI EI JD (2)(2(1) -1) =M23 =4052EIEI 19 EI K2 =M 21]JD + M23]JD = + = 9 5 45 (b) M12]JD = (a) Restrained structure clamps @ 2 & 3 + M2 = 0; 801k - 266.71'k + 62 K2 = 0 442.1 EI EI EI e 442.16+ M12
=0+02=¢cc+=49.1ft-k99e&Elg+2EI2El®442.16+¢M21 =0+62 =+ =983ft-k99c¢e El +g 02 = M23 =-266.7 + (b) Unit Rotation 62 & 63 = 1 RAD., then Clamp to Restrain in Rotated Position. P 1 P2.7. The uniformly distributed live load on the 2 floor plan in Figure P2.4 is 60 lb/ft . If a fully loaded motorized ore carrier with a total

weight of 70 kN crosses the bridge, determine the maximum live load forces in bars FE and CE. P9.49. southern pine beam (the actual dimensions are 12 in. 10’ 30 kips I = 1000 in.4 A = 1in.2 6' A = 1 in.2 4’ 4' P14.8 Force K2 that Produces A2 = 1¢¢ on the beam 3AEI 3(1¢¢)(30,000)(1000) = L3 (10 "12%)3 k K 2 = 52.08 K2 = Forces in Bars 23& 24
due to A2 = 1¢¢ + & 6 6+ AL23 = 1¢¢ ¢¢ = 0.832 ¢¢ & 7.211¢ ++@ AL23 AE ae¢ 0.832 ¢¢(30,000)(1 in 2 ) 6+ =¢ ++ F23 = F24 =L (7.211¢)(12%) e¢ g+ M1 = 0; M1 = 29.2 ft - kK + XFy = 0; Stiffness coeff = 2(F23AL ) + K2 + XFx = 0; = 2(288.47k )(0.832 ¢¢) + 52.08k F = 30 k 532.1k = 1¢¢ A2Actual 2(13.54) - 30 + Ryl = 0 Ryl =2.92k =
288.47k = 532.1 30 k (10) - 2(13.54)(10) + M1 =09-9 + Rxl = 0 Rxl = 0 K 1¢¢ A2Actual = 0.0564 ¢¢ F23 = F24 = (0.0564)(288.47) = 16.27k 14-11 Copyright © 2018 McGraw-Hill Education. , as shown in Figure P6.33, is provided to support the floor system. Determine the moments and axial forces in members of the frame in Figure 13.17, using
the portal method.

P11.20.

Determine the reactions and the moments induced in the members of the frame in Figure P11.27. by Beam Analogy: FC = 13-17 Copyright © 2018 McGraw-Hill Education. The floor framing dead load is 25 psf. 7-59 Copyright © 2018 McGraw-Hill Education. 30 kips P14.5. Analyze the steel rigid frame in Figure P14.5. After member end moments are
evaluated, compute all reactions and the moment diagram for beam BC. Bx Dh = 150" 100 ACy L =175"P12.24y=4 hx 2 8(150)x2 = =0.0392x L2 1752 @ yD = -50 ¢, x=yL2 = 50.52 ¢ 4h dy = 0.0392 x = 1.98 dx e dy 6 6D = tan-1 ¢¢ +++ = 63.21¢ € dx g FBD “DC” Entire Structure: 0 £a ¢ £ 175¢ + XM A = 0; FBD “BC” + SIM B = 0; Pal¢ -C
y (175¢) = 0 Cy = 0.0057 Pa ¢ (For P on “BC”) C x (150) - Cy (87.5¢) + Px = 0 C x = 00.0033Pa ¢ - 0.0067 P - x 12-26 Copyright © 2018 McGraw-Hill Education. C 12' P = 40 kN P11.2. Analyze each structure by moment distribution. w = 2.4 kips/ft B C 12 kips 4 kips 5'x2 D F 15’ 10" x1 E A 24' P5.40 Segment ABC: Origin CD; Range 0 = x2 = 2.4
SFy=0; +24.8k-24%x2-V2=0V2=24.8-24%x2 +XMO=0; ex024.8x2+4k(15¢)-2.4%x2¢c¢2+++-M2=0e20g+M2=060+ 24.8x2-1.2 x22 Segment BC Segment AB, Orgin @ A, Range 0 = x, — 15 + MO = 0; + 4 x1 - M1 = 0 M1 = 4kl Segment CE 5-42 Copyright © 2018 McGraw-Hill Education. 5' D P11.8. Continued 5 kips 5 kips
-45 kip-ft 5 kips 5 kips 5 kips 6.6 kips B A B 1.6 kips 1.6 kips By = 6.6 kips 5 kips 9 ft 5.8 kips D MD = -13.4 kip-ft 5.8 kips Cy = 12.4kips 5 kips A D y = 4.2 kips C -33.3 kip-ft 5 kips 33.3 kip-ft C B 45 kip-ft 6.6 kips C B 8 ft 5 kips 10 ft C 5 kips 15 ft 5 ft 5 ft D Shear (kips) 6.6 4.2 1.6 -0.8 -5 -5.8 Moment (kip-ft) 33.3 13.3 4.3 -7.7 -45 -32.2 11-10
Copyright © 2018 McGraw-Hill Education. When a moment frame does not exceed 12 stories in height and the story height is at least 10 ft, the ASCE standard provides a simpler expression to compute the approximate fundamental period: T = 0.1N where N number of stories. Continued Column “ABC” Truss bar Forces by Method of Joints Joint “B”
2Fy =0; - FBC + 15k - 6.67k = 0 + FBC = 8.33k C Joint “C” + XFy =0; - CDy + 8.33 = 0; CDy = 8.33k CCDx =8.33kC + XFx =0; 10 k- FCL - 8.33 = 0; FCL = 1.7k C Remaining bar forces can be determined by the method of joints. (b) Compute the horizontal and vertical reactions at support A if the arch is loaded by a uniform load of 10 kN/m.
Draw the shear and moment curves for each member of the frame in Figure P5.28. 20 kips P10.16.

,and E = 10,000 ksi. 6A = 0 A MA 3m 24 kN 24 kN B C 3m D 3m P8.22 Use Superposition 6A Produced by MA9 1- 0 AM =0 MQ M PdxEl & sbe Mx +0dx 0 AM =0¢¢c +++¢c + € 90ec9 +g EI090é Mx3ut =6 é 243EIG é 40 729 M 3M 6 AM = = EI 243EI 9 P-System 6 A Produced by Design Loads of 24 KNM P1 =24 x1 M P2 =243 +x4) -
24 x2 M P3 = 24(6 + x3 ) = 24(3 + x3 ) - 24 x3 Q-System P-System 8-27 Copyright © 2018 McGraw-Hill Education. The shear connections between the beam webs and the columns may be assumed to act as hinges. = = 16(12) 384 L E = 30,000 ksi I = 240 in4 (a) Analyze by Slope Deflection 2 EI é wL2 1 6 3W (12) AB 1 16(12) é B 12 2 EI é wL2 26B -
3WAB ul (12) = € 16(12) 12 M AB = (1) M BA (2) Equilibrium @ Joint B M B = 0; 24 - M BA = 0 M BA = 24(12) = 288ft-k (3) Substitute (2) into (3) EIé 3 u 2 288 ft-k =& 26 G + 3(16) 96 éé B 384 1 6B = +0.00071 rad. Area of bar EC = 3 in. Given: 2 E = 29,000 kips/in. Without rigid joints between beams and columns for a frame-as in Case 2-the
lateral displacements are increased significantly. Compute the reactions and draw the shear and moment diagrams for members AB and BD.

Since box symmetrical about horiz and vertical £’s can adjust stiffness of all sides by 12 & eliminate c.o.m. wL2 0.50(13)2 = =7.04k - ft 121211 KAB="=0.0385113211KAD = "=0.071417 2 3K S¢ =.10991.0385 I Distr. = -7.2 ft - k 2 12-5 Copyright © 2018 McGraw-Hill Education. P13.17. In addition to the 16-kip load, support A also
rotates clockwise by 0.001 rad and support B settles 12 in. (b) Repeat the computation if the 10-kip load is also located at joints C and D, respectively. Ew = 1 kip/ft B12'w = 1 kip/ft CF G 12' AH 6’ 20’ 6' P5.41 By Symmetry Ay = Hy = 1k / ft (6 ¢) = 6 k Ax = 0 FBD: Cantilever Beams “BC” & “FG” Opp.
236@6.67 =40'C4AB2G1B3B42@ 10 =20'C2BG4G3G2B1C5 @8 =40"C3C140" 20" P2.4(a) AT =8(40) =320ft, KLL=2,ATKLL =640 > 400w 2 & ¢é 1506+ L =60 ¢c0.25 + 60 ++ = 50.6 psf >, ok 2 640 g B1 and B2 w = 8(50.6) = 404.8 1b/ft = 0.40 kips/ft (b) AT = 6.67 2 w= (20) = 66.7 ft , KLL = 2, AT KLL = 133.4 < 400, No

Reduction 2 6.67 (60) = 200.1 Ib/ft = 0.20 kips/ft 2 (¢ ) AT = 6.67 2 w= (20) + 10(10) = 166.7 ft , KLL = 2, AT KLL = 333.4 < 400, No Reduction 2 6.67 P (60) = 200.1 1b/ft = 0.20 kips/ft w 2 P= g (Wtrib )( L beam ) 2 = 60(10)(20) = 6000 lbs = 6 kips 2 G1 2402006+ 2¢ce2 + 2 ++ 36 =1080ft, KLL =2, ATKLL =2160 > 400 & 15 6+ 60 = 34.4
>,0kL=60¢g0.25+ + +¢e221608 (d)AT=¢¢PPPL =34.4psfae 402006+ ¢e2+ 2 ++g = 8256 1bs = 8.26 kips 5 spaces @ 8’ each P = 8(34.4) ¢¢ G2 2-7 Copyright © 2018 McGraw-Hill Education. Case 2: If the maximum horizontal displacement of joint 4 is not to exceed 0.25 in., determine the minimum required area of the truss bars.
Check and compare your answer to that obtained using RISA-2D, and compare the change in reaction when B settles by 0.75 in., 3.0 in. 12-59 Copyright © 2018 McGraw-Hill Education. Analyze the frame in Figure P10.23. FEMBA 20 kips P10.3. Analyze by slope-deflection and draw the shear and moment curves for the beam in Figure P10.3. Given:
EI = constant. (a) Determine the reactions and draw the shear and moment curves for the beam in Figure P9.14. Compute the reactions at A and C, and shear, axial load and moment at F using the influence lines. (b) Determine IREQD for 6Bx = I REQD =6 0 3 ¢¢ 8 624(1728) = 99.2 in.4 29000 (3/8¢¢) Q2 System for yBX 8-38 Copyright © 2018
McGraw-Hill Education.

P14.7. Analyze the reinforced concrete frame in Figure P14.7. Determine all reactions. B 30' D A E 20" 20’ P9.25 Area all Bars = 5 in2 E = 30,000 kips/in2 Select RC as Redundant. Consider the building in Figure P2.22, which has a width into the page of 35 ft. P13.13.

9-53 Copyright © 2018 McGraw-Hill Education. smaller). ] 40 kips 140 kips HGF 100 ABCDE 4 @ 15 = 60' P13.16 Assume (1) P.I. @ Midspan and (2) Shear Divide Equally MO = 0; 60(7.5) - F1 (10) = 0 F1 = 45k C F2 = F1 F2 = 45k T FBD Member AB MO = 0; 60(22.5) - 40(7.5) - F3 (10) = 0 F3 = 105k C F4 = F3 = 105k T FBD Member BC FBD
Member BI FBD Member HC: Note: No moment or shear only axial force 13-23 Copyright © 2018 McGraw-Hill Education.

42.2 11-37 Copyright © 2018 McGraw-Hill Education. 150 kips BC 12 AED 6' 12' P8.5 FP L AE -1(-210 k) (12 ¢ "'12%) k 1 - 6By = 5in 2 (29000 k/in 2 ) ZQ - 6P = IFQ = 0.209 ¢¢ 1k - 6Bx = (+2.236 k (67.1k )(13.4 ¢ "12%)) + ((-2 k )(-210)(12 ¢ "12%)) 5 in 2 (29000 k/in 2 ) 6BX = 0.584 ¢¢ 8-7 Copyright © 2018 McGraw-Hill Education. (a) Assuming
that no loads act in Figure P9.16, compute the reactions if support B is constructed 0.48 in. -46 P6.12. P2.11. Draw the influence lines for both the horizontal and vertical reactions at A and the moment at D.

(b) With the dead load on both spans and the live load on the left span ABCD, determine the shear, moment, and axial load diagrams for both spans, the axial force in the cables, and the shear, moment, and axial load in the vertical cable tower. Continued Summary of the final member end moments and reactions. and I = 240 in. Modify stiffness as
discussed in Section 11.5. E is constant. B C D 3' A rocker support hinge P = 12 kips 4' 20’ P5.20 Shear @ A: Entire Structure: k V12 =A¢54¢ @Bx=5¢ VA=9.6k 2k /1 (5¢) VBW =VBW =8k 5¢4¢\VB=9.6k + 8k =17.6 k Axial Force @ A: A12k=A¢53¢A@A =72k 2k/1(5¢)(3¢)=6k5\A=72k+6k=13.2k @B, x=>5¢:FBD
“BC” + XMC =0; -68ftk-22k(20¢)-2k/1(20)2+By(20¢)=02By=454k XFy=0;+-22k-2k/1(20¢)+454k+Cy=0Cy=16.6k FBD “CD” ¥ Fy=0; + +XMD =0;-16.6k-2(20¢) +Dy=0Dy=56.6k 2-2k/1(20)-16.6k(20¢)+MD=02MD = 732 ft- k 5-22 Copyright © 2018 McGraw-Hill Education. (in.3) 5010 — -
%Inc.

P2PPPPPbAaPPPPPPPPPPA4mMBDC6@3m=18m6 @ 3 m =18 m Analysis by beam analogy; 18P kN m =3 54 wL2 3(18)2 = =81kN'-m 12 123é IuID.F. =0.6 =€0U=€04 12024 FEM=KBC=1éIuléu=2éé18ul136 XM B =0; D.F. = 0.4 RA (18) - 54(9) + 97.2 =0RA =21.6 kN XFy = 0; VBL + 21.6 - 54 = 0 VBL = 32.4 kN
VBL =32.4 kN WL2 =27kN2RB=VBL+VBR=594kNVBR=FA:3Fy=0; FA=P2cP13.11 KABPd6 @ 3 m = 18 m Equivalent uniform load = w = P FAy = 216 -4.5 = 17.1kN 5 F = 21.38kN Compression 4 Ay 13-16 Copyright © 2018 McGraw-Hill Education. w = 8 kips/ft P10.21. 4-36 Copyright © 2018 McGraw-Hill Education. Continued 8
91011121314151-6.237002-6.237003-6.237004-6.237005-6.237001.43002.43003.43004.43005.43001.43002.43003.43004.43005.430017.0970027.0970037.0970047.0970057.097001-1.559002-1.559003-1.559004-1.559005-1.55900111.32900211.32900311.329004
11.32900511.32900118.01100218.01100318.01100418.01100518.01100111.34400211.34400311.34400411.344005 11.344 0 0 13-51 Copyright © 2018 McGraw-Hill Education. B C D E hinge 20' 8' 10' RA, RC, MD, and VD P12.13 12-14 Copyright © 2018 McGraw-Hill Education. Analyze the rigid frames in Figure P14.11,
using symmetry to simplify the analysis. Determine all reactions and draw the moment and shear curves for beam ABCDE; EI is constant. P = 36 kips P9.1. Compute the reactions, draw the shear and moment curves, and locate the point of maximum deflection for the beam in Figure P9.1. EI is constant.

Compute the reactions and draw the shear and moment curves for the beam if support A rotates clockwise by 0.005 rad. In Bar FAL (2 Trusses) F331FK] =10k "+24k "+ 20k "842=3.75+ 18 + 10 = 31.75 kips 31.75 EK]J / Truss = = 15.875 kips 2 12-42 Copyright © 2018 McGraw-Hill Education. w = 3 kips/ft EB 1.5IIC 1.5I1TA1.51G 30'F
30' P11.20 Symmetric structure with summetric loads; evaluate half the structure: 6£ C - D = 0 Joint “B”: Distribution Factors EI DFBA = 0.520 ¢ 1.5 EIKBC = DFBC =0.530 ¢ K@ B = 0.1 EI 1.0 K BA = Joint “C” 1.5 EI DFCB = 0.40 30 ¢ EI KCH = DFCH = 0.40 20 ¢ 1 &1.5 EI 6+ KCD = ¢¢ + DFCD =0.202 ¢ 30 +g XK @ C = 0.125 EI 1.0 KCB
=FEM =20'I11H 30' DwL2 3k /ft (30)2 = = 225ft-k 12 12 11-25 Copyright © 2018 McGraw-Hill Education. EB D 12' C H 9 kips 30' F G 9 kips 9 kips 9 kips 6 @ 15' = 90' P6.13 H-h =M H 12 ¢ = 945 ft - k H = 78.75 k Sag at D (By Symmetry hB = hD) H- hD = M hD = 5401 - k = 6.86 ft 78.75k Max Tension at “A” or “B” Tmax = 78.752 + 182 =
80.78 kips 6-14 Copyright © 2018 McGraw-Hill Education. Analysis 13-2 Copyright © 2018 McGraw-Hill Education. 8-5 Copyright © 2018 McGraw-Hill Education.

FAH = X AB = 16.67 kN 4-21 Copyright © 2018 McGraw-Hill Education. This moment rotates the B-end of member BC in the counterclockwise directions causing the points of inflections to shift to the right. P13.2. Continued CASE 2 L1 = 12 m In this case, because of the longer length of span AB, a much larger conterclock wise moment is applied
member AB to the left end of member BC.

4’ 4’ 8’ 4w H = 200 kN Shear (kips) General Cable Theorem at %2 span: -4w M = Hhz 40 w = 200(3) 8100 40w w = 15 kN/m Moment (kip-ft) 8(15) 2 Ay = By = 60 kN Ay = By = w H = Ax 3m Ay H 8m 4m 6-11 Copyright © 2018 McGraw-Hill Education. Draw the shear and moment curves for each member of the frame in Figure P5.24. B P4.5.
Determine the forces in all bars of the trusses. (a) Mmax 20 kips A 20 kips B 8' 40’ P12.49 P = 1.2520 (20 k) = 25k Mmax = 405 ft - k 107, 400,000 Amax = @ 2.4 ¢ Right of “C ” EI (b) Loads Centered on Beam Amac = 108, 749,000 @£ EI Max. Analysis Compare Closely. (b) Using the influence line in part (a), determine the maximum value of the
reaction RB produced by two concentrated 20-kip wheel loads spaced 8 ft apart. Repeat part (b) in problem P6.33 if a continuous girder with 2 4 A = 102.5 in and I = 40,087 in. (a) Compute the vertical deflection of joint D produced by the 30-kip load in Figure 2 P8.13. Continued Case B To Account for Force of 2.91k, Multiply Case BX 2.91 = 0.458
6.34 Round to 0.46 Final Results Deflected Shape 11-40 Copyright © 2018 McGraw-Hill Education.

(b) Repeat computations given that support C moves upward a distance of 288/(EI) when the load is applied. A B C 9’ 6' P9.1 36 kips Selecting Cy as the redundant, the compatibility equation is: C A (ACS + ACO ) + 6CC XC = AC 153 1125 = EI 3EI = tCA = xAM/EI AC B 6CC = ACOACO6CCAC1kip132417,496=(6+6)9=2EIEIABC4
Therefore, with E = 30,000 ksi and I = 320 in.

In a determinate structure, for a given set of loads, only one load path is available to transmit the loads into the supports, whereas in an indeterminate structure, multiple load paths exist (Section 3.10). The actual point of inflection in the columns was at 0.625h vs the assumed P.I. location at 0.6h. (b) Determine the maximum axial force in the arch in
Case B. 3 kips/ft P8.21. (a) hinge (b) hinge (c) fixed base (d) hinge hinge (e) ( f) P5.53 5-55 Copyright © 2018 McGraw-Hill Education. and 2 E = 3000 kips/in. For the 2 6 4 beam A = 5000 mm , I = 360 x 10 mm , and 2 E = 200 GPa. For the cable A = 6000 mm and E = 150 GPa. 6m B A C 6m 2m 280 kN P8.35 Virtual Work dx L. + XFQ FP EI AE 6 2 dx
dx e 528(1.88)6 2 6++ 1kN - 6CV = 0 (0.33 x1 )(93.3x1 ) + 0 (x2 )(280x2 ) + ¢¢¢ ++ EI EI ge AE g+ 0 0 2217.6 746.67 8422.35 = + + EI EI AE Note : Axial Deformation is Ignored in the Beam Q - 6CV = X 0 MQ M P 6CV = 76.3 mm P-System Q-System for YCV 8-41 Copyright © 2018 McGraw-Hill Education. A jump in moment diagram arises from
an applied concentrated moment. 10 kips DEFGH 5 CL M N O P 5' B J pinned connections typical 10’ pinned base typical AK 6 @ 5' = 30" P13.22 Unlike a typical truss simply supported on columns, the knee braces imparts a horizontal load to the column @ “B” and “J”, causing a moment in columns “ABC” & “KJI” The structure is symmetrical and
half the lateral load goes to each column: Ax = K x = 5k — Entire Structure: MTotal = 10 k (20 ¢) = 200ft-k + ZMK=0; 10k (20¢) -Ay (30 ¢) = 0Ay = 6.67k UF-ft +1 XFy=0;-6.67k + Ky = 0Ky =6.67k FBD Column “AB” + M B =0; - M BA + 5k (10 ¢) = 0 M BA = 50 ft - k FBD Column “ABC” MBA = 50 ft-k Determine the horizontal
component BLx of the force in the knee brace. D 3m B 70 kN C 3m A 5m P10.31 Member end moments, recognizing WVAB=W =A,UBC=-W32EI2EI(6B-3W), MBA=(206B-3W)332EI2EIMBC=26B+6C),MCB=((26C+6B)552EI2EIMCD =(26C + 3¥), M DC = 3 (6C + 3W¥) 3 Equilibrium Equations: 16 1 Joint B: M BA + M BC =
0,0=6B+6C-W¥15516 1 Joint C: MCB + MCD =0, 0=6C + 6B + W 15 5 13 Therefore: -6B = 6C and ¥ = 6B 15 Shear Equilibrium: 70 kN B XFx =0 =70-V1 -V2 yCD 70 kN M AB =70 =-M AB- M BA + 71.59 EI -71.59 6C = EI 62.04 W= EI 6B = Dx = 35 kips -35 35 Shear (kips) V2 -76.4 Ax = 35 kips D C MCD + M DC M AB = -76.4 kip-ft A
WABV1 34 EI2EI4EI-2EI70=WY+ WOB + 6C + 333 3 Solving: 3 A 28.6 28.6 B 28.6 Moment (kip-ft) M BA = -28.6 kip-ft M BC = 28.6 kip-ft MCB = -28.6 kip-ft MCD = 28.6 kip-ft MCB = -76.4 kip-ft A -76.4 Deflected Shape 10-38 Copyright © 2018 McGraw-Hill Education. 6-38 Copyright © 2018 McGraw-Hill Education. and E = 30,000 2
kips/in. 5 kips/ft C B E hinge D 20 kips 8' A 4' 6' 6' P3.10 Freebody Diagram Right of Hinge D: + XMd = 0; 30 k (3¢) - Re 6 ¢ = 0 Re = 15 kips + XFy = 0; Dy - 30 k + Re -15k = 0 Dy = 15 kips Freebody Diagram Left of Hinge: + a&10 ¢ 6 -Rb 8¢ + 45k ¢¢ ++ + 35k (10 ¢) =0 XM A = 0; ¢é 3 +g Rb = 62.5 kips = + XFx = 0; Ax - Rb = 0 Ax = 62.5 kips
+ XFy = 0; Ay - 45k -15k - 20 k = 0 Ay = 80 kips 3-11 Copyright © 2018 McGraw-Hill Education. Compute the horizontal deflection of joint B.

The cable-supported roof for a summer theater, shown in Figure P6.15, is composed of 24 equally spaced cables that span from a tension ring at the center to a compression ring on the perimeter. 6-40 Copyright © 2018 McGraw-Hill Education. All members in the Howe Truss are in tension, except for the top chord, which requires less cross-sectional
Solve Gives: Si = 0 S j = 0.192 From Equation 15.53 F1 = AE é 2(30,000) S - Si uit = [0.192 - 0] = 48k L éé j 20 "12 Similiarly Forces in other Bars Gives: F2 = -60 k F3 = -36 k 15-8 Copyright © 2018 McGraw-Hill Education. = ¢- ++¢¢ ++ (3)1.2 k/ ft. Evaluate V and M at point C using the equations. and I = 2460 in. Analyze the frame in Figure
P11.14 by the moment distribution method. B P8.45. (see top figure for results). BC 8" 6" 8" 8" 8" A D 4 kips/ft 4 kips/ft 3' 3' 10 kips 10 kips 12" P11.1511ee 1641 KAB=,KBC =¢¢ +++ , DFBA =, DFBC =6 2 ¢¢12 ¢ 5 5 FEM BC = -22.5k-ft (by superposition) FEMCB = 22.5k-ft wL.2 4(6)2 == -7.2 k-ft 20 20 wL2 4(6)2 = == 4.8k-ft 30 30 FEM AB =
FEM BA 11-18 Copyright © 2018 McGraw-Hill Education. ABCDE5@5m=25mPI1221ABCDEF5@5m =25 m 12-22 Copyright © 2018 McGraw-Hill Education. C 5' P11.24. P6.17. (1) and (2) 6B = 640, 7 EI\M BC = 20 k-ft, 6C =-272 7 EI MCB = 19.4 k-ft , MCD = -19.4 k-ft , M DC = -9.7 k-ft Statics Shear Moment 10-8 Copyright ©
2018 McGraw-Hill Education. 10' C B 15" A 20" P13.4 P Assume the point of inflection (POI) is less than the fixed-fixed beam under the same loading, say 0.2L = 4 ft. 2-26 Copyright © 2018 McGraw-Hill Education. D 12' 3 kips A B C 8' 8' 3' P8.28 Ignore axial deformations, E = 29000 ksi I = 120 in.4 §DX Segment Orgin Range MQ1 MQ2 Mp AE A0 £
x1 £ 6'-0.5x1 -0.25x 1x1 EBB 0 £ x2 £ 6’ 0.5%x2-6 1.25%x2-34%x2-18 CBC0£x3 £3'-6-1x3-18DCDO0£x4 £6'-1x40-3x43Q -6p=2Z0MQ-MP16¢6¢=66¢661728 702(1728) 3-0.167x3 + (0.67x3-16.5x2 + 108x) + 108 x + x3 == 0.349 ¢¢ EI (120)(29000) 6¢ 1k - 6Dy = 3¢ 1728 (-0.5x2 )dx + 0 (0.5x-6)(4 x-18) dx + 0 (-6)(-18) dx + ©
(x)(-3x)dxEI 00000 1k - 6DX = 6DX dx EI 6¢ 3 1728 (-0.25x2)dx + 0 (1.25x-3)(4x-18)dx + 0 18 x dx EI00 006 6 =-0.0833x3 + (1.67x3-17.25x2+54x) +9x231728 126.7(1728) = = 0.063¢¢ (120)(29000) EI 8-34 Copyright © 2018 McGraw-Hill Education. (c) Calculate the total dead load acting on one hanger. 90' 90" P8.25 6By =
3¢¢ 6AH = ? Practical application: A one-lane bridge consists of a 10-in.-thick, 16-ft-wide reinforced concrete slab supported on two steel girders spaced 10 ft apart. 5m 36 kips P4.6. Determine the forces in all bars of the trusses. , area of beam = 16 in. Details of the Barracks Bridge over the Mississippi River-a 909 ft-long, 280 ft high arch-continuous
beam system uses a 12’-5” deep continuous I-shaped plate girder supported by 17 hangers. 8' 12’ P8.42 20 kips 20 kips 24in 12in12 34 157.551806 7 172.5 150 157.5112.58 112.5 67.5 37.5 22.5 MP (kip-ft) 5.25 6 5.25 3.75 3.75 2.25 2.25 0.75 MQ (kip-ft) 0.75 Segment Depth (in.) 0.5IG (in.4) 123456 78 14 18 2224 24 22 18 14 1372 2916
5324 6912 6912 5324 2916 1372 MQ (kip-ft) 0.75 2.25 3.75 5.25 5.25 3.75 2.25 0.75 MP (kips-ft) 22.5 67.5 112.5 157.5 172.5 157.5 112.5 37.5 £ MP MQ(144)/0.51G (kip2/in.2) 1.771 7.500 11.410 17.227 18.867 15.975 12.500 2.952 MQ M P I 88.20 Deflection at mid-span: 6C M Q M P Axn EI 88.20(3)(12) 3000 6C 1.06 in. While the axial force, and
the direct stresses it produces, will shorten the arch, the changes in length of the arch axis and the vertical deflection of points along the arch axis will typically be small if the magnitude of the direct stresses are in the elastic range of the material. To satisfy ZFx = 0, the X-components of F must be equal in magnitude. 6-30 Copyright © 2018 McGraw-
Hill Education. QRTS 12’ POMN 12'LIHJKGFBC 12'E 15" A 20' 24’ D 20' P13.15 (a) Estimate Axial Load and Moment in Column AH. (b) If bars AB 3 and BD are fabricated 4 in. 3/8 in. C 60 kips 60 kips 9' BD 9'AG 12'24'P8.12XQ -6P=3XFQFPEFLAEéu 1t - é(+1)(106.7)(12 ¢ + 24 ¢)12% 1k - 6Gy =€ € 5in 2 (29000)a é & &1 + (0.33)
(106.7k )(12 ¢ 12 ¢%) + (-1.25)(-133.3k )(15¢ "12 ¢%) + (-0.417)(-133.3k )(15¢ 12 ¢%) + (-0.33k )(-80 k )(24 ¢ 12 ¢%)ul 6Gy = 0.682 ¢¢ P-System Q-System 8-13 Copyright © 2018 McGraw-Hill Education.

Analyze the frame in Figure P10.31. A C B 5m 5m P9.3 Select RC as the Redundant ACO Use Moment-Area Method e 30 6 1125 ACO = tC/A = 5 ¢¢ +=+ (7.5) = () ¢e EI g+ EI 6CC Use Moment-Area Method @& 10 6ae 20 6 1000 1 6CC = tC/A = (10) ¢¢ ++¢¢ ++ = ¢e EI +géc¢ 3 g+ 3EI () 2 Compatibility Equation ACO + 6CC RC =0 1125 1000 + R =0
EIBEICXFy=0:RA+RC=0\RC =-3.375kN ()\RA=3375kN()ZMA=0:MA-30-100RC=0(+)\MA =-3.75kN'm ( ) Shear Moment 9-4 Copyright © 2018 McGraw-Hill Education. (b) Re-position the moving load symmetrically on the span and compute the maximum moment and the maximum deflection. EI is constant for 6 4 all members,
E =200 GPa, I = 1800 x 10 mm . Classify the structures in Figure P5.54. 3m P4.16. , and AAD = 8 in. Also evaluate the forces in bars a, b, ¢, and d. EQs EI is Constant Joint BXM B = 0; M BA + M BC = 0 (1) Joint C XMC = 0; MCB + MCD = 0 (2) Shear EQ 2Fx =0: MAB+ MBAMCD + MDC +86 + 60 =0 (3) 2 EI6 EI 6 ¢¢c 6B - WAB +++ + (2 6B
+0C)=0(1a)8ec2a5AWCDAA4\=6=WAB=,PCD=A386WAB84 and WCD =WAB32EI(6B-3WAB)82EIMBA = (26B-3WAB)82EIMBC = (206B + 6C) 10 2 EI (26C + 6B ) MCB = 10 2 EI (26C - 4WAB ) MCD =6 2 EI (6C-4WAB)M DC =6 MAB ==-93.72kN - m EIEI (26C + 6B ) + (26C - 4WAB ) = 0 (2a) (EQ12.12) 5 3 2EI 2
EI (6B - 3WAB ) + (26B-3WAB )8 88 EI EI (26C-4WAB) + (0-4WAB)6033C+ +=06FEI066128600-W +C-WAB=(3a)64B64AB618ElI=-71.29kN -m =71.29 kN - m = 88.67 KN - m = -88.67 kN - m = -147.58 kKN - m 10-36 Copyright © 2018 McGraw-Hill Education. Assume max Moment under Wheel B Mmax = XM B = 23.1k (17.111) -
6 k "12 Mmax = 323.26 kip - ft controls 3. P9.12. Recompute T with the above expression and compare it with that obtained from Problem P2.16.4'140' H60' A5 EC B G F D 40' 40' 40' 40' 40’ P6.16 6-17 Copyright © 2018 McGraw-Hill Education. Analyze the beam in Figure P11.22.
CEDFI0KN20kNAJI20kNHG20kN5@5m=25mP4.5+3XMA=0;20 10+ 20 '154+20 "25+ 10 "5-RGY20 =0RGY =52.5kN + XZFy=0;-20 '3+ 52.5+ RAY=0RAY =7.5kN + XFx = 0; RAX = 10 kN — 4-6 Copyright © 2018 McGraw-Hill Education. P11.26. Continued Member Section Force Member Label 1 2 34 5 6 7 Axial
Shear Moment (k) (k) (k—ft) 1 -6.667 4.893 0 2 -6.667 4.893 12.231 3 -6.667 4.893 24.463 4 —6.667 4.893 36.694 5 -6.667 4.893 48.925 1 8.011 -9.785 48.925 2 8.011 —9.785 36.694 3 8.011 -9.785 24.463 4 8.011 -9.785 12.231 58.011 -9.785 01 6.667 5.107 0 2 6.667 5.107 12.769 3 6.667 5.107 25.537 4 6.667 5.107 38.306 5 6.667 5.107 51.075
1 -8.656 -10.215 51.075 2 -8.656 —-10.215 38.306 3 -8.656 —10.215 25.537 4 -8.656 -10.215 12.769 5 -8.656 -10.215 0 1 -20.757 0 0 2 -20.757 0 0 3 -20.757 0 04 -20.757 005 -20.757001 21.66900 2 21.66900 3 21.669004 21.66900521.6690011.7740021.7740031.774004 1.774 005 1.774 0 0 Section 13-50 Copyright © 2018
McGraw-Hill Education. 9’ 60 kips BD 4.5' 12' C P9.39 AA =0 A AD + 6AAX A = 0 (1) Compute A AO (Use Moment-Area) -48600 270 (12)(6 + 9) = EI EI Compute 6AA (Use Table A.3) A AD = t AC = PL3 1(21)3 3087 = = 3EI 3EI EI Substitute (2) & (3) into (1) -48600 3087 éuX =0XA =15.74 k + EI EI € A 1 6AA = (2) (3) 9-44 Copyright © 2018
McGraw-Hill Education.

+ XE x = 0 = 24 k - FFEX \ FFEX = 24 k T Complete by Method of Joints See Top Figure 4-43 Copyright © 2018 McGraw-Hill Education.

For each beam, draw the shear and moment curves label the maximum values of shear and moment locate points of inflection, and sketch the deflected shape. AB C D E F hinge 4' 8' 4' 4' 4' P12.5 Reactions produced by W = 1.2 kips/ft ee1 30 RB = WA = 1.2 kips/ft¢c 12 ¢ "~ ++ = 10.8 kips ¢e 22 g+ él @& 30uéla16uRD=12¢éc¢c-++40+1.2¢
"4ge-++U€2¢e4+p0é2¢e2+pueliétiéle30u+r=12¢eéc¢c++20técué2e20t el ®100RF=1.2¢¢¢ 12 ‘gg-+++++¢ce2p@++gce2a®l 16e3160=12¢c "4+++1.2¢cl2 "+++¢ed2+gc¢e220G=-3kips = 18Kkips =-3.6 kips = 11.4 kips 12-6 Copyright © 2018 McGraw-Hill Education.

24 EI 24(29000)(300) AA01 = 6B (24 ¢ "12 X ) = 0.814 ¢¢ 6B = Released Structure w/Applied Load (w) 1.5 (24 ¢) = -3.75¢¢ 16 Compat.

w = 12 kips/ft P5.30. Analyze the frame in Figure P10.26.

P14.9. The cantilever beam in Figure P14.9 is connected to a bar at joint 2 by a pin. PL 2 EI Reaction at end of beam due to mid-span point load: -A B + X B 6§ BB = 0 3 10 kips 3 5PL PL + XB =0 48EI 3EI 15P XB = 48 - 1 in. (b) Repeat the computations if, in addition to the applied loads, support B settles 0.5 in. Cy =14 kips C P9.24. The rocker at A is
equivalent to a roller. 4m 4dm 8m H4m CBA4mIAEF G 24 kN 30 kN P4.21 + XM A =0; 24 ‘8 + 30 "16 - RD 24 = 0 RD = 28 kN Zero bars: BH, CI, CE, CF Analyse by method of joints 4-22 Copyright © 2018 McGraw-Hill Education. Consider the beam shown in Figure P12.46 without the 80 kN load.

(@) (b) (c) (d) (F) (e) (g) P4.2 (@) (b)(c)(d)b=17r=5n=10b=21r=3n=13(e) (b +r=22)> (2n =20) (b + r = 24) > (2n = 26) 2 deg. Set up the equilibrium equations required to analyze the frame in Figure P10.32 by the slope deflection method. B 360 1b/ft 240 1b/ft 36" A C elastomeric pad 30’ 15' 15" P3.23 + XFx =0; Ax-12.96k-8.64k =0
Ax = 21.6 kips + EM A =0;-12.96 k (18) - 8.64(18) - Cy 90 ¢ + 10.8(67.5) -16.2(22.5) = 0 Cy = -0.27 kips XZFy = 0; Ay + 16.2 -10.8 - 0.27 = 0 Ay = -5.13 kips 3-24 Copyright © 2018 McGraw-Hill Education.

8 kN/m 40 kKN 4 KN/m A B 6m C 6m D 4m P3.15 FBD “AB” + XM b =0;-24kN(Bm)-6kN(2m )+ Ay (6 m) =0 Ay = 14 kN FBD “ABCD” + XM d = 0; 14(16m) - 48(10m) - 24(8m) + Cy (4 m) =0 Cy = 112 kN Entire Structure XFy = 0; + 14 kN -48kN -24 kN -40kN + Ey + 112kN=0Ey =14 kN + XMe =0; 14 kN (20 m ) - 48(14) - 24(12)
+ 112(8) -40(4) + Me = 0 Me = 56 KN - m 3-16 Copyright © 2018 McGraw-Hill Education. Assume all member properties are the same except the areas 2 of AE, ED, BD, and BC are 8 in.

(b) Write the equations for shear and moment in column AB. for practical applications. (a) *Note: If you wish to compute the forces or deflection at a particular point of a member, designate the point as a joint. AB 9'k = 5 kips/in. CD E 15 kN 20 kN 4m F A G 40 kN 3m 30 kN 3m 3m P4.3 &40 Node C : 3Fy =50-CF ¢ +++ =0¢e 50 XM A =4 Bx +
4(15) + 9(20) + 6(30) + 3(40) =0Bx =-135 kKN - CF =625 kN (T) XFx =Bx + 15 + Ax =0 30 ZFx = -67.5 + 62.5¢¢ +++ + CD=0¢e 59 Ax = 120kN XFy =Ay-40-30-20 =0 CD = 30 kN (T) Ay = 90 kN Node D: XFy = DF = 0 Node A: Fy = 90 + AB = 0 DF = 0 kN AB = -90 kN (C) ZFx = -30 + DE = 0 XFx = 120 - AG = 0 DE = 30 kN (T)
AG = -120 kN (C) 2406 246 Node F : XFy = -30 + 62.5¢¢ +++ + 0+ FE¢gc +++ =0e¢ 50 e¢ 5 o @40 Node B: SFy =90-BG¢g +++ =0¢e 59 FE =-25 kN (C) BG = 112.5 kN (T) & 30 ZFx =-135 + 112.5¢¢ +++ + BC=0¢e 5 g BC = 67.5 kN (T) @406 Node G: ZFy = 112.5¢¢ +++-40+ GC=0¢e 59 BxCB & 36 XFx =120-112.5 ¢¢ +++ + GF



=0¢e 50 ABBG GC BG Ax AGAG40KkN Ay E CD BC GC =-50 kN (C) GF = -52.5 kN (C) D DE CF CF DF F GF FE FE 30 kN 4-4 Copyright © 2018 McGraw-Hill Education.

The ASCE standard permits linear interpolation for the value of the inclined angle of roof . If member AB in Figure P10.25 is fabricated 43 in. 4' 1 kip/ft P3.12. 20 kips 9 kips/ft A 9 kips/ft B 10" 6’ 6' P11.3 wL2 -9 (10) = =-75k - ft 12 12 = 75k - ft 2 FEM AB = FEM BA 20 (12) PL ==-30k - ft 8 8 = 30 k - ft FEM BC = FEMCB D C FEMCD = -75 k - ft
FEMDC=75k-ftII13216,KBC=,KCD=¢¢++10124¢el0g+ KAB56 DFBA==,DFBC=KAB+ KBC1111KBC 109 DFCB ==, DFCD = KBC + KCD 19 19 K AB = Shear (kips) Moment (k-ft) Deflected Shape 11-4 Copyright © 2018 McGraw-Hill Education. BACI2m DI2I2m E 2m 2m P8.24 1 =46 106 mm 4 E = 200 GPa Segment I
Orgin Range MP=MQAB=DEIA0=x1=29xBC=CDEIBO = x2 = 2 9(x + 2) By Symmetry, Double EIQ From “A” to “C"BCdxdx + O MP2EIABEIBCBZQ -6C=20MP2A22186C=20(9x%x)202dxdx+20€é69(x+2)UuAEIABEIBC02é81x3ué3uu+(2)81éx+4x+4xu=26€3EIuéu2é00E2Ié&3%01086C =EI
108(1000)5 6C = (46 "106) (200 "106 ) 2 2 P-System = Q-System for 6C 6C = 11.74 mm 8-30 Copyright © 2018 McGraw-Hill Education.

Lanning, and Anne M. Compute the reactions and draw the shear and moment curves for the beam in Figure P9.20. 8 kips 12 kips B 12 kips w = 2.4 kips/ft C D F 10’ 10’ 32" 10’ P11.10 Consider Symmetry: Analyze 314 (20) 1 I KCD = KDC = 2 (32) XK S = 0.053125 I K BC = K DE = 1 structure 2 Distribution factors at joint C and D KCB = 0.706 KCD
=0.294PL =30k - ft 82 wL ==204.8¢¢ 12 FEM BC = FEMCB = FEMCD = FEM DC E A 6' Modified Stiffness 8 kips 11-12 Copyright © 2018 McGraw-Hill Education. 11-42 Copyright © 2018 McGraw-Hill Education.

Compute the deflection at midspan of the 6 4 beam in Figure P8.24. Given: AE is 2 constant for all bars, A = 10 in. Continued (b) Seismic Loads by Equivalent Lateral Force Procedure Given: W 90 psf Floor & Roof; SDS 0.27g, SD1 0.06g; R = 8, 1.5 Base Shear Vbase = SD1 W T (R/I) W Total Building Dead Load Where Wroof = 90 psf (100 ¢)2 =
900 k W2nd = 90 psf (100 ¢)2 = 900 k Wtotal = 1800 k T = CT hnx = 0.342 sec.

B C 16' A D 800 lb/ft 800 1b/ft 2' 2" 14" P10.13 Member end moments, from symmetry: 6C = -6B : Fixed-End Moments: -0.8(16) = -10.24 kip-ft 20 2 -0.8(16) = = 6.83 kip-ft 30 -0.2(14)2 = = -3.27 kip-ft 12 2 FEM AB = -FEM DC = FEM BA = -FEMCD FEM BC = -FEMCB Equilibrium of joint B: M BA + M BC = 0 2 EI 2 EI 0= (26B + 0) + 6.83 + (26B - 6B
)-3.27 16 14 -9.06 6B = EI VBC MBC B 0.2 kips/ft MBC CD M AB = -11.37 kip-ft M BA = 4.57 kip-ft M BC = -4.56 kip-ft MCB = 4.57 kip-ft MCD = -4.56 kip-ft M DC = 11.37 kip-ft 1.4 MCB B VBC 0.35-1.7 NCB NBC VBA2 EI 2 EI (0 + 6B ) -10.24, MBA = (26B + 0) + 6.83 16 16 2 EI2 EIM BC = (26B-6B ) - 3.27, MCB = (-26B + 6B ) + 3.27 14
142 EI2EIM = (20B + 0) - 6.83, M DC = (26B + 0) + 10.24 16 16 M AB = -1.4 -4.55 C VCB (Symmetric) MBA 4.84 NBA MBA VBA 7.667 ft (Symmetric) B -4.69 -11.4 Moment (kip-ft) Shear (kips) 90° A 90° VAB MAB NAB MAB VAB Ax MA Deflected Shape Ay 10-14 Copyright © 2018 McGraw-Hill Education. GHF 6' 188 ABCD 4 @ 24' = 96' P12.32
FHC =-0.625(12k ) + 0.416 (12 k ) + 0.208(12 k ) = 0 12-35 Copyright © 2018 McGraw-Hill Education. 30' D F C 30" 30 kips A B 40’ 40' 40' P4.48 FBD: Right Side of Section (1) Entire Structure: + XFA = 0; -By (40 ¢) + 30k (80 ¢)-30k (120¢) =0By =30k XFy=0;+-30k-30k+30k+Ay=0Ay =30k + ZM“0” = 0; + XFx = 0; EFx (30 ¢)

-30k(40¢)=0+ XFx=0; Ax=0EFx =40k & 30 EFy =40 k ¢¢ +++ = 30 k e¢ 4 ¢ Remaining Bar Forces Solved by Method of Joints. RA = 9.49kN 580 & 5062 10200 RA= "¢¢ ++¢¢c ++ =2Elce 3 +0&¢ 5+ 3E10580¢cee 5MD =RA "'12¢¢c+ 7+++2EIle300+4 '80¢ce21840¢ "4 + 3++ =EI2 El é¢ 39 1840 AD = EI Calculate A DO
by “Conjugate Beam.” Pa 2 (L + a) (See Table A.3) 3EI 1(7)2 (12) 196 = = 3EI EI 6DD = 6DD 9-22 Copyright © 2018 McGraw-Hill Education.
The location of the P.I. in span CD is 3.9 from D rather than 5 assumed. Member EB is straight .. 6B = 6E = 0 . Joints B and E can treated as fixed supports. 6' 9 kips P12.53. Select RC as the Redundant @ 2 x0dxa® 2x0dx®ex0dx 1kN-6CC=0¢¢ +++ +¢-++¢+e3@2El[0¢e3 ++0EI0ge3++gEI000622a&x2014x36CC=c¢g+++ +

9¢e3@+0EI93EI36362+ 0x327 EI6 028 EI Compatibility Equation: AC + RC 6CC 6CC = Released structure with Redundant ACO + RC 6CC = 0 599 28 + RC =0 EI EI RC = 19.61 kN - Compute Reactions using FBD Compute RD. , and 2 E = 24,000 kips/in. 2 2 A = 2 in. w = 40 kN/m P10.14.

P12.39. P6.33. 30 kips P4.33. Compute the support reactions and the maximum value of w if the allowable tension force in the cable in Figure P6.10 is 200 kN. Notice that sidesway is possible because the load is unsymmetric. 10 kips P3.1. Determine the reactions for the structure. Draw the shear and moment curves for each member of the frame
and draw the deflected shape. BC D E RA 8 L = 32' L = 32' P12.52 12-56 Copyright © 2018 McGraw-Hill Education. BA K = 40 kN/m C 10 m P9.21 A BO = () wL4 4(10)4 = = 0.4167 m 8EI 8(200)(60) PL3 1(10)3 = = 0.0278 m () 3EI 3(200)(60) 1 = 0.025 m () 6S = 40 Compatibility Equation 6BB = -A BO + 6BB RB = -0.025 RB - 0.1 Select RB as the
Redundant. , area of bar 2 = 3 in. Label maximum values of shear and moment. 60°F Coef. Estimate the deflection at midspan of the truss in Figure P13.12, treating it as a beam of constant cross section.

(b) If support B settles 1 in. Axial forces exist in horis and vertical members. wind 16’ 16" 80" 48" (a) ¢hGCp ghGCp 6 h qzGCp ghGCp Section (b) P2.13 TABLE P2.13 Roof Pressure Coefficient Cp *0 defined in Figure P2.13 Windward Leeward Angle 6 10 15 20 25 30 35 45 =60 Cp —0.9 —0.7 —0.4 —0.3 —=0.2 —0.2 0.0 0.0 0.2 0.2 0.3 0.4 0.016* 10 15
—0.5 —0.5 =20 —0.6 Consider Positive Windward Pressure on Roof, i.e. left side. 4-47 Copyright © 2018 McGraw-Hill Education.

+ + XM A =0; 5k (15¢)-MBA-45ft - k=0MBA=30ft - kXMA =0; 10k (15¢) - Dy (30) = 0; Dy = 5k + XFy = 0 Ay = 5k 13-39 Copyright © 2018 McGraw-Hill Education. 4 kN 2 kN-m A 3m B 3m C 4m D 6m P3.7 Freebody of Member “AB”: + XFx =0; + RAx=0XMb=0; MA-4kN3m=0xMA=12kN-m + XFy=0;-4kN + Fb =0Fb =
4 kN Freebody of Member “BD”: + SMd =0; -4 kN (10m )+ Rc6m-2kN-m=0Rc=+ XFy=0;42=7KkN 6-4kN + Rc-Rd =0-4KkN + 7kN = Rd 3 kN = Rd Entire Structure: 3-8 Copyright © 2018 McGraw-Hill Education. €éé 2 For Member 22 S =sinf=1,C=cosf=0¢8.33"10-4SC(-N+P)-QSuU1éué0NS2+ PC2-QC1u= 125,000
€0ué40ée-00500e6f=0,60.030€6€2[kF]=125,0008608.33"10-4é6¢€0-0.05éé6S=sinf=0,-0.050000.03000040000C=cosf=10u010-0.05040G4000I[K]=I[klF]=[k2N]é3854.10-6250uu € é 3854.1 -6250 ui =€ 0 € 1 €é-6250 -6250 1,000,000U1 16-13 Copyright © 2018 McGraw-Hill Education. 10’ P12.14. w AB L P7.1
Analysis by Double Integration w(L-x)2 =M22dyMw==(L2-2xL +x2)2EI2Eldxd2y2El2 ="-112 4+ 2wxL-wx2dx0dyx2wx3=-wL2x+2wL+Cl¢ =02EIdx83dy=0\Cl=0Atx=0,dx220wLxwlx3wx4+ +C2¢=02Ely=2312Atx=0,y=0\C2=0(1) (2) Compute DB ; Set x =L in Eq(2) 1 ee¢c wL4 wL4 wlL4 6+ +~+
DB=y=+¢2EIgge 2312 +@g DB =-wL4 BEI Compute 6B ; Set x = Lin Eql 1 ee¢ wL3 6+ ++ 6B = ¢g-wL3 + wWL3 2 EI¢ce 3 g+ OB =wlL3 se¢ 10 wL3¢g-1 + 1 -+++ =2FEIe 306 EIOB=-DatwL36EI 1L 22592 ==0.35Comparel DatB8DatLL; Setx =in Eq2 2 2 17wlL4 wL4 D== 384 EI 22.59 7-2 Copyright © 2018 McGraw-Hill
Education. Determine the forces in all bars.

Factors AB = = 0.35.1099 I Distr. FE D 24 kips C 15" BA 24 kips 3 @ 10’ = 30' P4.10 M A = 15Gx + 10(24) + 30(24) = 0 Node F: XFx = -64 + 48 - AF cos(56.31) = 0 AF = -28.84 kips (C) XFy = 28.84 sin (56.31) + BF = 0 Gx = -64 kips = XFy = Ay - 24 - 24 = 0 BF = 24 kips (T) Ay = 48 kips F Gx EF GF XFx = Ax - 64 = 0 ED CD 24 kips FC AG D EC
AF Ax = 64 kips E C BF BC Node E has no applied loads, three members, and two are collinear, therefore: EC = 0 kips AG Likewise from Node C, FC = 0 kips AF B AB 24 kips A Node D: 2Fy = -24 - CD sin (26.57) = 0 Angle of AF = Angle FC = tan-1 (1.5) = 56.31 deg. In the case of trusses, the axial stiffness of members (a function of a member’s
cross-sectional area) that make up each load path will influence the magnitude of the force in each member of the load path. (c) Determine all support reactions produced by the 15-kip load. Compact fill FUNDAMENTALS OF STRUCTURAL ANALYSIS 5th Edition Kenneth M. w = 2 kips/ft P5.29.0A =00+ oM =0-1804.5(M ) + =0 EI EI M = 40 kN -
M Compute 6 Use Moment-Area Shear and Moment Diagrams 9-20 Copyright © 2018 McGraw-Hill Education. (2) into (1) By = 108 kN Entire Structure: XFy = 0; - 6(24) + (By = 108) + Ay = 0 + Ay = 36 kN H = 216 kN Max Tension in Cable Occurs @ B: Entire STR: TMAX = (108)2 + (216)2 = 214.5 kN + 6(24)2 + H(4) - By (24) = 02 By = 108
kKN XFy = 0; Ay = 36 kN XM A = 0; By Cable Theory WL2 6(24)2 = = 432 8 8 M 432 H=C = = 216 kN HC 2m MC = 6-9 Copyright © 2018 McGraw-Hill Education. W = 4(100" 90) 90 Ib/ft 2 + (100 " 90) 70 lb/ft 2 = 3,870,000 lbs = 3,870 kips V= V= Vmax SD1 WT (R/1) 0.4 (3870) I = 1 for office bldgs. Analyze the frame in Figure P11.18 by
moment distribution. Calculate the vertical hydrostatic load on the 5100-1b empty shipping container in Figure P2.19 subjected to a tsunami inundation height of 3'. 5' A P12.8. Hoist load moves along beam AB shown in Figure P12.8. Draw the influence lines for the vertical reaction at C, and moments at B and C. In addition the girders are to be
designed to support a live load of 0.6 kips/ft that is to be positioned to maximize the design forces in individual members. (b) Using an origin at A, write the equations for shear and moment in member AB in terms of the applied load and the distance x. 20 kips 20 kips w = 3 kips/ft AB 10°' D C 20° 3@10' = 30° P11.5 3(20) wL2 == -100k - ft 12 12 =

100 k - ft 2 FEM BC = FEMCB 2 (20)(30) 2 PL == -133.33 k- ft 99 = 133.33k - ft FEMCD = FEM DC 32 I6 I KBC = ¢¢ ++ , KCD = 4 ¢e 20 +2 30 9 8 DFCB =, DFCD = 17 17 Shear (kips) Moment (k-ft) Deflected Shape 11-6 Copyright © 2018 McGraw-Hill Education. P9.47. 2-2 Copyright © 2018 McGraw-Hill Education. P12.41. 36 kips 24 kips I H
GFE20'BA15 15 C 15 D 15 P4.12 FBD Right Side + XMC =0; (24 k)(30 ¢)- FHG (20¢) =0FHG =36k + XFy=0; Cy-24 = 0 Cy = 24 k Entire Structure: + SM A =0; - By (15¢)-24k (30 ¢) + 24k (60 ¢)-36k (15¢) =0By =12k XFy=0;Ay-36k+ 12k +24k-24k =0 + Ay = 24 k 4-13 Copyright © 2018 McGraw-Hill Education.
Construct the envelope of both maximum positive and negative moments for the beam. If roof trusses are spaced at 16 ft on center, what is the uniform snow load along a truss?

Using the influence lines, determine the reactions at supports A and F if the dead load of the floor system can be approximated by a uniform load of 10 kN/m. z V(x) A P5.13. The area of all bars = 4 in. EQ at Joint B+ XM B =0, MBC+ MBA + 16.8=0XMB =0 XFy =0; VBC-67.2 + 37.1 = 0 (2) Substitute Eq’s (1) into (2)4 E(41)4 EI 6B -134.4

+ 0+ 50.4=02412B 84 EI6B = 84 6B = (3) EI Substitute (3) into Eq’'s (1) 4 E(41)é840é0-134.4 =-784%k-ft24 €6 EI0l 4 El ae¢ 84 6+ = = 28 ft - kips ¢ + 12 ¢e EI +g VBC = 30.1 kips Axial Force in BA FAB = 16.8 + 30.1 FAB = 46.9 kips Shear in Column AB + S M A =028 +14-V12=0V=35kipsMBC=MBA2E (41)e&e¢84 +0¢ + +
134.4 =162.4k - ft 24 e E1 +g 2 E1 84 = = 14 kip - ft 12 EI MCB = M AB 10-6 Copyright © 2018 McGraw-Hill Education. wind 16’ 16' 80' 48’ (a) ghGCp qhGCp 6 h gzGCp qhGCp Section (b) P2.13 TABLE P2.13 Roof Pressure Coefficient Cp *0 defined in Figure P2.11 Windward Leeward Angle 6 10 15 20 25 30 3545 Cp —0.9 -0.7 —0.4 —0.3 —-0.2
—0.20.00.00.20.20.30.4 =60 0.016* 10 15 —0.5 —0.5 See P2.13 Solution Windward Roof (Negative Pressure) 33.7 Interpolate between 30 and 35 for negative Cp value in Table P2.12 Cp =-0.274 p = qh GC p = 21.76(0.66) 0.85(- 0.274) = -3.34 Ib/ft 2 (Suction) Note: Wind pressures on other 3 surfaces are the same as in P2.13. If support A in
Figure P11.23 is constructed 0.48 in. For each truss, determine the following: (a) All bar forces, indicate tension or compression. P = (0.55 wL + 0.50 wL ¢)(4) = [0.55(3.6 " 20) + 0.50(3.6 " 24)]4 = 331.2 k Moment: Since the spans of the griders are nearly the same on each side the griders apply moments that are approximately Equal and opposite to
each other; therefore, the moment created at the top of the column is very small, say M = 0 . Continued Axial Forces (k) Lebels: Member & Joint Nos.

All dimensions are measured from the centerlines of members. 80 KN AB 8m C4m D 4m E 4m P12.46 12-50 Copyright © 2018 McGraw-Hill Education. of Temp.

E P3.31. B C moment P5.13 Constant negative shear results in a linear moment diagram with negative slope.

In the case of the arch in Fig. C B P3.3. Determine the reactions for the structure. Area of bar22 1 =2in. (x=8m) 1 a& 8 6ae 306 tC/B = (2) ¢¢ ++¢¢ ~ 2++ = 0.534 mm 3 ¢é EI +geéc¢ 4 g+ ABO Use Moment-Area Method A BO (Moment-Area Method) e&e 200 6+ 1 =t B/A =(10)¢¢ + (7.5-2)¢3 e Elg+ 1@ 8062 20-(2)¢c +++¢¢ +++ 3 e¢c Elgéc 4
g AC = (2m)(6B ) - tC/B AC = 3.026 mm () 3664 () EI PL3 1(8)3 512 A BB = = = () 3EI 3EI 3EI Compatibility Equation = A BO - 6BB RB = 0 Shear RB = 21.5 kN () Moment 9-3 Copyright © 2018 McGraw-Hill Education. The objective is to compare the behavior of a determinate and an indeterminate structure. C P4.7. Determine the forces in all bars
of the trusses. Cx C x Q-System Q-System B C (kips) (kips) em P-System (kips) 10 kips 1 in.2 Cy Q-System Cy C E -0.648 (T) 0.25 in.2 B C (kips) (kips) D 3.898 (T) 1 kip 0.375 (T) Q-System D 0.273 (T) -5.312 (C) BAE 0.727 (T) AE -0.205 (C) A 0.25 in.2 D -0.545 (C) 15 kips Dx Dx Q-System 0 B Q-System C (kips) (kips) E 1 (T) A1 kip 1 (T) D Member AB
BC CD DE EA EB EC FQ (kips) FP (kips) -13.920 -5.312 -4.830 3.898 -0.648 13.133 4.556 L (ft.) Cx Cy Dx 0.455 0.500 -0.455 0.273 0.727 —-0.429 0.429 0.341 0.375 0.909 -0.545 -0.205 -0.322 0.3220001 1 0 0 FQ 2 A (in. 39 kips P8.17.

Solving the compatibility equation yields XC , beem = Cy = 5.44 kips 9-47 Copyright © 2018 McGraw-Hill Education. For this case assume that all truss members have the same cross-sectional area. Eguations at Joint B: M BA + M BC = 0 at Joint C: MCB + MCD = 0 at Joint D: M DC = 0 Shear Equation: V1 + V2 = 0, Where M AB + M BA 20 MCD +
M DC V2 = 15 V1 = 10-39 Copyright © 2018 McGraw-Hill Education. Given: 2 E = 30,000 kips/in. Analyze the reinforced concrete box in Figure P11.13 by moment distribution. 3 40 kips 4613 12'54 12 16' P15.5 Member 1 and 3 : AE (30,000) =2 = 416.7k/in L (12 ¢ "12%) fx =90, cosfx =0,sinfx =1, cos2 fx =0, sin2 fx =1, cos fx (sin fx ) = 0
(3)(4)(5)(6)1278é0é0000u1(3)0e60€60U1€(4)10-1201.67110€K1=(K3)=416.7k/inéénu7(5)-250=€600000060€é0-100€e1u8(6)0-1.67¢é€ G é&eAE (30,000) Member2and4:=2=3125k/inL(16¢ "12%) 0000 0-1.6700 00000 1.67000fx =0cosfx =1, sinfx =0 cos2 fx =1, sin 2 fx = 0 cos f sin fx = 0 (1) (2) (3) (4)
7616e0K2=(K4)=3125k/inééé-1é&0ééMember5:8560-10ut1000301000000t01€é€1.256€601-=665(3)2506-1.25é66(4)0667(1)8(2)0-1.250ut 000010 1.25 004 0 0 0uu G AE (30,000) =2 =250 k/inL (20 ¢ "12) 20 =0.8,sinfx =0.6,C2 =0.64,S2 =0.36,CS =0.48251256 € 0.64 0.48 -0.64-0.48u1é1é 0.48
12 0.36 0.48 0.36 1 K 5 = 250 k/in €é 0.64 0.4801u 5 é-0.64 -0.48 é -0.48 -0.36 0.48 0.361Un 6 éé 1 cos fx = 15-11 Copyright © 2018 McGraw-Hill Education. Results for moment at B: Mb = 50 ft -k in P13.22 vs Mb = 75 ft-k in P13.21, and horizontal force component of the knee brace = 15k vs 20 k in the bottom chord of the parallel chord truss,
resulting in a 33.3% increase in moment and horizontal force at B. Determine the forces in members, a, b, and c by passing vertical section 1-1 through the center of the truss. 6 kips 3 kips/ft A3'BD C 12' E 6’ 18’ P5.23 Compute Reactions: + XM E = 0; 6 k (15¢) + 3KLF (18)(9¢)-Dy (18) =0Dy =32k XFy=0; +-3k/FR(18¢) +32k+Ey=0E
y =22k XFx = 0; Ex = 6k = 5-25 Copyright © 2018 McGraw-Hill Education. Consider the beam in Figure P9.21 without the applied load and support settlement. Given: EI = constant. For the truss in Example 8.7, use the RISA-2D computer program to (a) recompute the vertical deflection of F if the areas of members BC, CD, DE, EF, FA, FC, and CE
are doubled. Loads, Structure Indeterminate to 12 Select “M” as Redundant a = 6 + A6 - A1 4.5 o = 0 + (4.5) = EI EI Compatibility EQ.
and displaces 1/2 in. The bolted web connection at B may be assumed to act as a hinge. Origins for each member are shown.

Given: area of bar 2 2 BD = 4 in. C A B 24' 20' P13.1 Assume P.I. 0.25 L to Left of Support B + M P . P P12.24. “ABC” M BA = 75ft -k Determine Bottom Chord Force FBL: F ab F (5¢)(15¢) M B =75ft-k =BL =BLL 20 ¢ FBL =20k + XFx = 0; - VCB 20 k - 5k = 0 VCB = 15k — Truss Bar Forces by Method of Joints: Joint “C” Joint “L” + XFy = 0; -
6.67 + CLy =0CLy =6.67k CCLx =6.67k = CFCL =9.43kC + ¥Fx=010k + 15k - 6.67k + FCD = 0 FCD = 18.3k C 13-42 Copyright © 2018 McGraw-Hill Education. Draw the influence lines for bar forces in members CD, EL, and ML of the truss shown in Figure P12.34. 4m P9.31. File loading please wait... and an effective modulus of elasticity
of 26,000 2 kips/in. DBC D' 10" 20' A 15' 30' P8.27WQ =UQ k-2 (1.5k) + 1Ik6BH=036BH =1k WQ=UQk-1 (1.5k) + 1k6BY =02k 3 6BY = 4 WQ =UQ 1k (1.5k ) + 1 ft-k ABBC = 0 30 @16 1.5 ¢¢ +++ ¢ce 30 g AOBC = 12 k ABBC = 0.004167 Radians - 8-33 Copyright © 2018 McGraw-Hill Education. + XFx = 0; 15k - FA] = 0 FA] = 15k
compr.

P = 60 kips P9.45. 9 kips/ft P = 15 kips 25 kips 34 EBDAC4'8'8'4'P3.11 + M A = 0; 20(4 ¢) + 54(16 ¢) +15(24 ¢)-16Cy=0Cy =81.5k + ¥Fx=0; 15-Ax=0Ax = 15k = XFy =0; + Ay-20-54 + 81.5-15 = 0 Ay = 7.5k Isolate Member Be + XMb = 0; 54(8) + 15(16) - Dy (12) = 0Dy =56k XFy=0; + Dy + 56-54-15=0Dy = 13k +
2Fy = 0; Dx = 0 3-12 Copyright © 2018 McGraw-Hill Education. See, for example, page 240 of the textbook; the highway bridge is composed of an arch, which also forms the lower chord of a truss composed of diagonal members and the girders of the roadway. = 0.45 16 80 31 6I KBC = = 2 20 80 D.F . 30 kips P11.7. Analyze each structure by
moment distribution. G P4.24.

w = 2.4 kips/ft BCAD 18'48' 48' P13.8 FEM = wL2 PL 2.4(96)2 10(96) + = + = 1963 ft - k 12 8 12 8 Girder end moments: 0.25(FEM) = 490.8 ft -k ZFy = 0; V1 + V2 -10 - 2.4(96) = 0; by symmetry V1 + V2 = 120.2k + SM A =0 18VA - 490.8 = 0 VB = 27.27k 13-12 Copyright © 2018 McGraw-Hill Education. The load moves along BH of the truss. w
= 0.4 kip/ft A variable B 24' P12.42 Envelope for Max. In practice, the deflection of the floor system due to the dead weight of the bridge can be eliminated by shortening the length of the vertical cables that support the floor system (joints 12 to 20). For the parabolic arch in Figure P6.17, plot w = 6 kips/ft the variation of the thrust T at support A for
values of h = 12, 24, 36, 48, and 60 ft. 6' 15 kips P9.7. Recompute the reactions, draw the shear and moment curves for the beam in Figure P9.6 if support B settles by 1.5 in.. What is the required area of each cable if the allowable 2 stress is 110 kips/in. , and members AE, ED, BE, and 2 CE have area = 0.25 in. The horizontal load P can act at any
location along the length of member AC shown in Figure P12.26. 4 kips/ft 4' BE D 6' 6’ 3 kips/ft 6' 6' P5.49 Segment BE Segment ABC Deflected Shape 5-51 Copyright © 2018 McGraw-Hill Education. 30 kips w = 6 kips/ft A 12' B C 18' 24' P14.6 Slope 02 is Unknown Displacement. -24 (C) 0.75 (T) 36 (T) 0 60 (T) F Member FP (kips) AB BC CD DE EF
FAAD DF DB 36 36 -60-756060150-2460(T)EODBO 1 (T)AF FPL AE 1(6Cx) - (1)(0.4) - (0.75)(0.6) = 0.6156Cx = 1.465in. 3l I KAB===.2510.64341KBC==0.16710.4 6 2K S = 0.41 Assume P.I. at .3L to Left of Support B. (b) Using RISA-2D, recompute the reactions and generate the shear and moment curves when segment AB has
2EI. A tension rod connects A and C. Draw the shear and moment curves for members AB and AF. This permits us to consider two bars AC & AD rather than all 3 bars. AH 46.67 f£ -10.158 qA = K 19.136 qB = K-4.938 qC = K 0.412 WA = K 0 25 ft P10.29. Determine the forces in all bars of the truss in Figure P4.27., area of girder = 10 in. (a)
Compute the horizontal displacement of joint B produced by the 240-kN load in 2 Figure P8.10. Estimate the approximate value of axial load and the moment at the top of columns AH and BG. Analyze and compare two trusses, arched configurations of the Pratt Truss and the Howe Truss in Figures P4.56 (a) and (b), respectively. Calculate the axial
forces produced by the live load in column C3 in the third and first stories. Note that support D can translate in the horizontal direction only. Since Opposite in Direction to = 0+ Use Symmetry to Simplify 1. Determine the absolute maximum value of live load shear and moment produced in a simply supported beam spanning 40 ft by the wheel loads
shown in Figure P12.45. If the horizontal displacement of joint B of the frame in Figure P8.40 is not to exceed 0.36 in., what is the required I of the members? To reduce deflections, the designer has several choices: 1. 5-61 Copyright © 2018 McGraw-Hill Education.

,4 —6 IAB = ICD = 1440 in. In the gabled roof structure shown in Figure P2.13, determine the sloped roof snow load Ps. The building is heated and is located in a windy area in Boston. Continued N D = 0.451C x + 0.893C y - 0.893P VD = 0.451Cy + 0.893Cx-0.451PM D =Cx (100)-Cy (36.98) + P(x2 ) FBD “DC” P@y @A @B a"x Cy = 0.0057
Pa’ Cx = 0.0033 Pa” VD ND MD -150"-87.50000 0 0 -125" -79.88" 7.62" 0.0434P 0.025P —-0.05P 0.003P —-0.895P -100" -71.44" 16.06" 0.0915P 0.053P -0.106P 0.006P 1.916P -75" -61.87" 25.63" 0.146P 0.085P -0.167P 0.01P 3.1P -50" -50.52" 36.98" 0.211P 0.122P —-0.244P 0.014P 4.4P -25" -35.72" 51.78" 0.295P 0.171P -0.34P 0.020P 6.19P -12. w =
2 kips/ft P5.43., and 2 E = 30,000 kips/in. Continued (b) Analysis by Cantilever Method Assume area of interior columns is twice that of the exterior columns 13 VA =4.38kN 81 F2 =F4 =VI2 A =5.39 kN (a) F1 = F5 = Where V1 A is computed in (b) (b) ZMcentroid : 100(2) = 8F2 + 8F4 + 13F1 + 13F 513 200 = (V1 2 A 8)2 + (V1 A13)2 8 200 V1
A ==2.69474.25 13 (c) XM base : 100(10) + 300(6) = (V1 2 A 8)2 + V1 A13(2) 8 2800 = 37.71 V2 A =74.2513 2 2800 +0F1 =F5 =¢¢c + =61.3 kN 8 ¢ce 74.25 +g 13 & 2800 +6 F1 = F5 = ¢¢ + = 61.3 kKN 8 ¢é 74.25 +g Note: Computations contain a round off error which results in a horizontal shear at the base 5% greater than the correct value.
40' P6.16 Continued (a) Shear (kips) Moment (kip-ft) Axial Force (kips) Cable Force (kips) Deflection (Max. + + + = 2 EI EI EI AE EI AE Since MQ,EH and MQ,BH are equal and no axial loads are developed in BCED due to applied loading, 6BH = 6EH : 8EH 10.61 in. C 3m 100 kN 3m A 4m P10.17 E = 200 GPa, I = 25 x 106 mm4 Joint BM BC + M
BA=06BOEI2El&®¢c20-+++(26B+0.005)+75=04¢ceB2+g3Ele¢30Bo6+El¢+++(26B + 0.005) =-752¢¢ce 2 +23 3 0B =-0.011767 rad 6C = - 6B = 0.005884 rad 2 Substi. 0.75 180° 0 50 90.96 0 1 0 0 0 Apply uniform load 2 kip / ft & compute reactions and internal forces of: é1 1 2 Cy = Approx é (1) 90.96 ¢ + (0.206)(90.96)1 2 k /
ft €6 2 4t 3 = 115.94 k Check uning EQ (b.) 216 w ¢¢ +++ ¢é& 2 g wL2 using Px2 = & Pa¢ = 2 2 2 w(50) w(90.96)2 Cy = -0.0092 + 0.0161 222 Cy = 110.2 k Influence Lines: Ay =2k /ft (90.96 ¢ )-Cy = 71.71k 1 C x = (0.656)(90.96 ¢)(2 kip/ ft ) = 59.7k = 2 Ax = C x = 59.7k Internal forces of using EQ’'s & P = wL N F = 0.714(59.7k ) +
0.7(110.2) - 0.714(2 k / ft )(14.3¢) N F = 99.2 kips compression.

Also determine the horizontal 4 displacement of joint B. (b) Determine the cable sag at point B. w = 2.4 kips/ft 8 kips B C A bolted joint C 62' P3.27 + SM A =0; + XFy=0; + XFx=0; 78¢ + 8 x "28¢ -Rdy 62 ¢ = 02 Rdy = 121.37 kips 187.2k "RAy + Rdy -187.2 k = 0 RAy = 187.2 -121.37 = 65.83 K - RAx + 8 = 0 \ RAx = 8K - 3-28 Copyright ©
2018 McGraw-Hill Education. 13131 "==304401201315I="==184241208I13XKB=120KAB=KBC3858Pab21(18)122 ==-2.8812302Pba21(12 '182)=2==4.32kip-ft 302 LPab 2 1(12)6 2 ==-1.333 k- ft 2 . 182 Pba 2 1(6)12 2 = = = 2.666 k - ft 324 182 FEM B = FEMCB FEM AB = FEM BA + Ordinate of I.L. at = -1 Kip.ft
SMB=0=RA30-1"12 + 3.6 RA = 0.28 kips 12-61 Copyright © 2018 McGraw-Hill Education. 20 kips P4.35. For the girder in Figure P12.17, draw the influence lines for the reaction at A, the moment at point C, and the shear between points B and C in girder AE. Following the ASCE standard, the wind pressure along the height on the windward
side has been established as shown in Figure P2.10(c). 6" 6" 48" 24" 8" 12" 18" Section P2.1 Compute the weight/ft. P8.4. For the truss in Figure P8.4, compute (a) the vertical displacement of joint C, (b) the horizontal displacement of joint C, and (c) the horizontal displacement of joint D. 40 kips P8.12. P10.8. If no vertical deflection is permitted at
end A for the beam in Figure P10.8, compute the required weight W that needs to be placed at midspan of CD. The 16-ft-long stringers frame into the floor beams, which in turn transfer the live and dead loads to the panel points of each truss. Computer Analysis of Truss Case 1 Member Axial Force (kips) Reaction (kips) Joint X 1 0 2 —45 (C) 345 (T) 4
Y -75 (C) 6 75 (T) Displacement (in.) XY 1 -45-601003-45602.70203004.702 05 .647 0 0 5 Joint 4-55 Copyright © 2018 McGraw-Hill Education. IGF 15" HL K 15" A B 30 kips C 60 kips D 30 kips 4 @ 20' P4.41 + XM B = 0; 60 " 20 - FIHX " 30 = 0 FIHX = 40 K FIHY = 30 K Joint H Consider Symmetry 4-42 Copyright © 2018 McGraw-Hill
Education. 5" -25.26" 62.24" 0.355P 0.2854P -0.41P 0.023P 7.41P 0 0 87.5" 0.5P 0.292P —-0.579P 0.035P 10.78P —-0.667P 0.107P 3.24P Cx = 0.0033 Pa’-0.0067Px @D —-12.5" 25.26" 112.76" 0.643P 0.2054P -25" 35.72" 123.22" 0.702P 0.171P —-0.704P .0164P 8.86P —50" 50.52" 133.02" 0.787P 0.122P -0.758P 0.246P 16.9Px2 = 175 —a’ =75 61.87" 149.37"
0.851P 0.085P —-0.095P 0.143P 2.66P —100" 71.44" 158.94" 0.906P 0.053P —0.06P 0.09P Appr. Analyze the frame in Figure P10.19. (b) Using the influence lines for reactions, construct the influence line for moment at point B. Draw the shear and moment curves for each member of the beam in Figure P5.30. then ACS = -0.5 in. Continued Q-System &
Wx20+dx++1-6C=01¢egPx+¢ce2+gEILO0OéPx2Wx3UuUéu+é26000&PL2wWL3+06C=2EI6EI6(12)21(12)3 720+ =0C=EI2EI6EIL106C =EIDeflectionatBa®e 6+ x06+Mp=wb+x)¢c++P(6+x)ce2+gw=B36+12x+x2)+6P+Px2611k-6B=MMdAXEI0OOQP6>061wx2(x)gecl8w+6xw+ +6P + Px +++

dx6B=0¢e2EIO0@+601a@cw3226B=¢ccl8wx+6wx+x+6Px+Px+++02Eleg01é618wx26wx3wx4Px3ul+++3Px2+6B=3830G00EIé€621¢é=9w36+ 2 w216 + 162w + 108P + 72 PUut EIé1é 324w + 432w + 162w + 180 Putt 6B =EI € 918w + 180 P 918 + 180x 6 = 6B =EI E1 1998 6B = EI 6 6B 1k ft - 6B = 6B = 6
1EIOM1EIO (1)gggel8w +6wx+2x06Q - MPdxaew006B =206+ 6P+ Px ++ dx +a 576 EI 8-25 Copyright © 2018 McGraw-Hill Education. The effect of a deep stiff continuous girder is to spread the concentrated load longitudinally to adjacent vertical cables, thereby applying a more uniformly distributed load to the arch. P8.15. 9-34
Copyright © 2018 McGraw-Hill Education. (Shorten) 8-46 Copyright © 2018 McGraw-Hill Education. @ -5 6 FCG = w (negative area ) + 24 k¢g +++e¢c 16 gl 6 &8 6 -5 = 0.32 ¢g¢ (30 ¢ + 15¢) ¢¢ ++++++ + (-7.5) €¢ 16 @@+ e¢ 2 = -9.75 kips Compression. 8-53 Copyright © 2018 McGraw-Hill Education. Complete the analysis by method of joints.

Select the origin at A. Member end Forces: M AB = -61.2 ft-tk M BA =-72.6 ft-k ft- k ft-k M BC = 101.1 MCB =119.9 ft- k ft-k M BD =-28.3 M DB = -14.2 Segment AB M BA = 26.72 k M BC = 73.4 k Segment BC + XFx = 0; - AB VBA -V Segment BD =0 VAB = 26.7k = + XFx = 0; = VBC - VCB =0 VCB = 73.4 k — Deflected Shape + XM B =0
(8¢) =0-28.3-14.2 + VDB VDB = 5.3k + XFy = 0; VBD = -VDB = 5.3k 10-31 Copyright © 2018 McGraw-Hill Education. 10 kips 10 kips 10 kips BC D 4 kips 6' EAHGF4 @ 8 = 32' P4.13 Compute RE : XM about G + MG =0; 10k '‘8¢-4k ‘6 ¢ -RE 16 ¢ = 0 RE = 3.5 kips + XFx = 0; FHG -4 = 0\ FHG = 4 k Complete by Method of Joints.
P15.2. Using the stiffness method, determine the horizontal and vertical components of displacement of joint 1 in Figure P15.2. Also compute all bar forces. 0.003 rad P9.9. (a) Recompute the reactions, draw the shear and moment curves for the beam in Figure P9.8 if segment AB has 1.51. 40 kips 35 kips 30 kips I ] B 35 kips H 40 kips G C F D 50’
38.46' 39 kips A E 4@30' = 120" 90 kips 90 kips P8.16 P-System Arch Support A Funicular Loading, Therefore MP = 0 FDE = 392 + 50 2 = 63.41 kips FBC = 152 + 392 = 41.79 kips M P = 0 All Members. For older bridges constructed at a time when highway loads were much smaller, the addition of cables is an economical way to increase the
capacity of a bridge and also reduce deflections and vibrations produced by moving traffic. 5 3(30,000) 3(30,0000)400 = 0.85 kips C & & 1 3900 2(20) 6+ 1 1500 20 2(20) +6 1 300 20 (20) ¢cg20 + (20) ¢gc20 + + (20) ++ ++ e e 2EI3 +g 2 EI 33 +g 2 EI 3 1,920,000 = (1728) ACO = 276.48 in. The arch can be stiffened by incorporating a truss.
P2.15. FP L = FQ ALP AE 2(68.57)(5.66) = -1(.00412) + 500 " 200 = -0.00412 + 0.00541 1k - A AX = XFQ A AX = 0.00137 mm A AX = 1.37 mm — # Since we know the forces in two bars, we can compute AL of each bar. To account for cracking of the reinforced concrete, assume for girder BCD that Ie = 0.35IG; for column AB assume Ie = 0.7IG
(compression forces in columns reduce cracking).

(e) What other conclusions can you draw from the study? 15' 10 0' 15’ 100’ P2.18 (a) Wind Loads Using Simplified Procedure: Design Wind Pressure Ps Kzt IPS30 1.66 Table 2.8, Mean Roof Height 30' PS = 1.66(1)1.15PS 30 = 1.909 PS 30 Zones PS 30 A C 12.8 psf 8.5 psf 24.44 psf 16.22 psf Resultant Force at Each Level; Where Distance a
0.1(100) 10; 0.4(30) 12; 3a =10 ¢ Controls & 2a = 20 ¢ Region (A) 15¢ 24.44 psf 2 15¢ Zone (C): 16.3psf 2 Froof : Zone (A): ((¢ k¢ k20 = 3.67 ) 1000 80 = 9.78 ) 1000 Froof Resultant = 13.45k ( F2nd: Zone (A): 15¢ 24.44 psf ( Zone (C): 15¢ 16.3 psf ¢ 20 = 7.33 ) 1000 ¢ k 80 = 19.56 )1000 k F2nd Resultant = 26.89k Base Sheak Vbase = Froof +
F2nd = 40.34 k Overturning Moment MO.T. = X Fi hi MO.T. = 13.45 (30 ¢) + 26.89k (15¢) = 806.9 ft . 5 5 P13.12. How far should support A be moved? = -0.9k ¢é 2 +@ec¢ 2 +g - RC max. E is constant, but I varies as noted. Members have been detailed such that the support at D acts as a simple support for both the tower and the roadway girders. 2
The area of all bars = 1.8 in. Assume that vehicles move along the center of the roadway so one-half the load is carried by each truss. If yes, compute the horizontal displacement of joint B. However, to satisfy architectural requirements, the depth of the columns will be as small as possible.

Continued Forces in member AF Compute Vin AB & FE + ZM A =0=4V-60 - 75 135 V= = 33.75 kN 4 Since V = 25 kN reduce all forces 25 = 0.740741 by Ratio of 33.75 60(.74071) = 44.44 75(.7407) = 55.56 kN-m + SMF =00 =44.44 4+ 44.44 -V 3V = 29.63 kN Member and Moments (kN-m) Axial Forces in all Members in kN. P5.3. Write the
equations for shear and moment between points A and B. 2. (frame is not stiff enough) AD = 0.834 in. 20 kN 40 kN 40 kN 40 kN40 kN40kN20kNBCDEFGHOP3m M N4m AL K]JI 6@4m P4.34 Final Results Joint A Reactions: 240 2 = 120 kN RA - RI = Cut Vertical Section between C & D + Joint BZM L =0XBAYBA =474 X BA = (20) =
11.43 kN (C) 7 FBC = 11.43 (T) FBA = 23.04 (C) -20 '8 -40 "4 + 120 "4 + 11.43(7) + XMD 7 = 0 X MD = -34.29 kN C Joint C Cut Vertical Section between D&E X ML = 34.29 kN T 3 X = 25.72 kN (C) 4 MD = X ML = 34.29 kN (T) YMD = YML + Joint D Joint LXM k = 0 0 = 120(8) - 20(12) - (40 "8) -40 "(4) -22.86 "7 + 7 X DE X NE = -11.43 kN (C)
3YNE =-(11.43) 4 YNE =-8.57 (C) X NK =11.43 kN (T) YNK = 11.43 kN (T) Joint K+ XFy =0 = 11.23 + 11.23 - FKE FKE = 22.86 (C) 4-35 Copyright © 2018 McGraw-Hill Education.

=00 = 54.15(49) -165(27.5) + RC 19 RC =99.17 + XFy = 0 = 54.15 + 99.17 -165 + VP. On the windward side, evaluate the magnitude of the wind pressure every 35 ft in the vertical direction. B 30 kN P4.8. Determine the forces in all bars of the trusses., 2 2 area of column = 6 in. P5.36. (c) Compare the results with the exact analysis using a
computer software. too long, determine the moments and reactions created in the frame when it is erected. BCDE FH 120" G 24" 12' 12' 24" P12.19 12-20 Copyright © 2018 McGraw-Hill Education.

Recompute the reactions for the beam in Figure 9.4 if a spring with K = 235 kips/in. » 5.5 in. E P9.48. (Hint: You will need two moment equations: Consider the entire free body for one, and a free body of the portion of truss to either the left or right of the hinge at B.) 20 kN 30 kN B 18 kN hinge 8m C 12 mA5@ 8 m=40m P6.25 + XM A=0=10 '8
+20 ‘16 + 30 '32-18"20-Cy40-Cx 12 (Eqnl) + M B (FBD to right of hinge) =00 =30 kN ‘8m - Cy 16m + C x 8m (Eqn2) + + Solving Eq’s 1& 2 gives Cy =21.25kN Cx =12.5kN = XFx=0=Ax-18-12.5\Ax =30.5kN + XF =0=21.25-60 + A\ A =38.75kN yyy 6-28 Copyright © 2018 McGraw-Hill Education. P12.28. Bottom chord
in tension top chord in cohpression some truss action. P11.14. Moment (kip-ft) x -109.2 Amax at 10.37 ft 9-12 Copyright © 2018 McGraw-Hill Education. Continued Axial Force Diagram (kips) Moment Diagram (kip-ft) The structure is composed of a deep, stiff, continuous girder, which is supported by pin supports at each end as well as by vertical
cables that transmit roadway loads to the supporting arch.

,A=4in.

Using moment distribution, calculate the ordinate of the influence line at section 4. All reactions are given. A HC = 30 = 0.711 in.

3-31 Copyright © 2018 McGraw-Hill Education. 12-39 Copyright © 2018 McGraw-Hill Education. 12.5 ft 30 kips C D 1 POI POI 1 POI 6 ft E 12.5 ft (a) Portal Method 6 ft B FBD from Section 1: POI 30 kips C M1 6 ft M1 AV1 1 25 ft V1 F1 F1 ¥Fx =0 = 30 - 2V1 V = 15 kips 1 VCD 30 kips C M1 FCB MCD = M1 = 90 kip-ft C FCD 12.5 ft V1 = 15 kips
VCD = -7.2 Equilibrium of Joint C POI D M1 = 15(6) M = 90 kip-ft 1 MDC = 90 kip-ft FDC = 15 kips 12.5 ft VDC = -7.2 VDC = -7.2 D MDE = 90 kip-ft V1 = 15 kips Equilibrium of Beam CD XFx =0 = 30 - V- FCD XM POI = 0 = MCD - VCD (12.5) (left half of CD ) FCD = 15 kips VCD = 7.2 kip ¥MC =0 = M1 - MCD 6) ¥Fy = 0 = -7.2 + VDC MCD = 90
kip-ft Therefore, from Joint C: F 2 POI POI 1 16 ft D (whole beam) VDC = 7.2 kip FCB = 7.2 kips 13-24 Copyright © 2018 McGraw-Hill Education. (1) and (2) 625 14625, 6B = 12 EI 108EI = 5.2 k-ft , M BA = 36.4 k-ft , M AD = -5.2 k-ft 6A =\ M AB 10-20 Copyright © 2018 McGraw-Hill Education. Assume a pin support at A and a roller at D. Analyze
the beam in Figure P11.21 by the moment distribution method. P = 100 kips 15' B 15°' D A E 20’ 20’ P8.1 All Bars: A = 4 in2, E = 24,000 ksi BAR Fp FQ (6Ay) L FpFqL (6Ay) Fp2L (6Cx) AB 0 +1.67 25" — - BC +125 0 25" - 390,625 CD -75 0 30" - 168,750 DE 0 -1.33 20" — - AE 0 -1.33 20" - - BE +150 -2 15" -4500 337,500 BD -125 +1.67 25" -5218.75
390,625 X =-9718.75 X = 1,287,500 FP FQ L 6Ay : 2Q - 6Ay = AE 9718.75(12) 1 - 6Ay = 4(24000) 6Ay = 1.214 ¢¢ k XFP2 L AE 1,287,500(12) k 100 - 6Cx = 4(24,000) 6Cx = 1.61¢¢ XCx: 2Q - 6Cx = P-System, & Q-System for 6Cx Q-System for 6Ay 8-3 Copyright © 2018 McGraw-Hill Education.

DCBEFhingeI18KNHA2m G4 @ 3m = 12 m P3.13 Entire Structure: + SM A =0; 12 kN '3m-18kN "2 m-Rgy 12m =0 Rgy = 0 + XFy = 0; RAy -12 = 0\ RAy = 12 kN Freebody Diagram Right Side of Hinge @: + XMd = 0; 18kN (2m ) + Rgx (4 m ) = 0 Rgx = -9 kN + XFx = 0; 2m RAx + Rgx = 9 kN -18kN = 0 9 kN = RAx 3-14 Copyright ©
2018 McGraw-Hill Education.

(f) hinge A P3.34. 120 kN P8.3. For the truss in Figure P8.3, compute the horizontal and vertical components of the displacement of joint C. Draw the shear and moment curves for the beam in Figure P5.26. Loads are transmitted into the truss through the lower chord panel points. w = 3 kips/ft 20 kip ft C BA 4' 8’ D 8' P10.7 Unknowns: 6B, 6C FEMS
3(8)2 WL2 == -16 k-ft, 12 12 Member end Moments FEMCB = 16 k-ft FEM BC =-M AB = 20 k-ft , M BA = -20 k-ft 2 EI (26B + 6C ) -16, 8 2 EI MCD = (26C ), 8 Equil. Hint: Start with the method of sections. Given: E = 29,000 ksi and 4 I = 100 in. FBD “BCD” + XMd = 0; -20 kN (bm ) + 60 kN + Dy (15m ) =0 XFy=0; +-20 + Cy - 2.67 = 0 Dy =
2.67 kN Cy = 22.67 kN Entire Structure 3-9 Copyright © 2018 McGraw-Hill Education. spring compression, XB = 10 kips 15K S 48 K S = 32 kips/in 10 = 55.15 kips MA = 210.9 kip-ft 6 ft 6 ft KTOT = K S + K S = 55.15 kips/in 1 in. Given: EI is constant. Continued Reacations Joint Label X Force (k) Y Force (k) Moment (k-ft) A -4 921 —-6.667 0 K -
5.079 6.667 0 Totals: —10 0 Joint Displacement Joint X Translation Y Translation Rotation Label (in) (in) (radians) A 0 0 —-1.036e-2 B 1.391 .003 -2.459e-3 L 1.401 -.018 0 M 1.407 -.021 0 N 1.411 -.014 0 0 1.407 -.003 0P 1.4 .004 0] 1.39 —-.003 —-2.285e-3 C 1.433 .004 1.744e-4 D 1.423 -.0150E 1.417 -.0170F 1.415-.0140G 1.413 -.006 0 H
1.4140011.418 -.004 4.326e-4 K 0 0 —1.044e-2 Moment Diagram Axial Forces (See Label Diagram w/Table of MBR Forces) 13-44 Copyright © 2018 McGraw-Hill Education. ZM A =0 + Joint B MA =0 =12 '3-FGCY 4 + XFx =0 = 31.5-4.5 - FBCX FGCY = 9 kN tension 9= FGCY 4 = FBCX = 27 kN compr.

Similar analysis of other joints will show all interior bars except AH and HG are zero. Note: The interior columns must be designed for both the floor loads and the compression force created by the temperature differential. JTIHG3m LM NF3mAB 12kN C 16 kN D E 12 kN 4@4m IJ, MC, and MI P4.39 Forces in Diagonal Bars NI and MC See
Section 2-2 Forces in Top and Bottom Chords See Section 1-1 Above + M B = 0; 0 = 20 " 4 - FJI 6 FJI = 13.33 kN compr. Reactions at support A are given. Find the vertical displacement of joint D. EP/2D 2'15'PC 15" PB 18" AP5.46 XFy=0; + + ZM A = 0; 2.5(55k ) - Ay = 0 Ay = 137.5k 2.5(55k )0.833¢ -Ex (50 ¢) = 0 E x = 2.29k - + — >Fx
= 0; Ax = 2.29k Cantilever Outrigger Beam: Column: 5-48 Copyright © 2018 McGraw-Hill Education. Analyze the frame in Figure P10.20. P7.2. Derive the equations for slope and deflection of the beam shown in Figure P7.2. Assume the moment reactions at each fixed end are as shown. Continued (a) 5 Reactions -3 Eq. of Equil. and A = 11.8 in.
Draw the shear and moment curves for each indeterminate beam. However, doubling only AB and BF, in Part (b), only increased volume by 27.5% while deflection decreased by 28.3%.

EI ACO = tCA = Therefore, closing the gap due to a unit load at C: 60 kips AC Bt CA = ACO (ACS + ACO ) + 6CC XC = AC (0 - 276.48) + 1.642 X C D 60 kips =0 1500/EI XC = FCable = 168.4 kips 300/EI 20/3 (2)20/3 20+20/3 20+(2)20/3 3900/EI 168.4 kips MA = 327kip-ft A 143.1 kips NA = 143.1 kips 60 kips B 89.3 kips C D 60 kips Ay = 30.8 kips
9-55 Copyright © 2018 McGraw-Hill Education. Continued Total Closing of Gap by Unit Load 6FA = 0.004966 6BB = 0.007094 0.002412 0.014472 in X 0.014472 = 168 in Truss = X = 116.09 kips Force in Exterior Columns 116.09 kips (Tension) Force in Interior Columns 232.18 kips (Compression) Final Difference in Length 1.1k - 0.82 = 0.28¢¢
Force in Bonnet Truss 9-58 Copyright © 2018 McGraw-Hill Education.



