
CE 371 - HOMEWORK NO. 9     
Instructor: Varma, Section 1.  
 

 
Sol: 
FEM AB = wL2/30 = -54,  FEMBC = 3PL/16 = -90 
FEMBA = wL2/20 = 81       (Points 2) 
 
MAB = 2EI(θB)/9 – 54 
MBA = 2EI(2θB)/9 + 81 
MBC = 3EI(θB)/6 – 90       (Points 3) 
Moment equilibrium at B 
MBA + MBC = 0 
4EI(θB)/9 + 81 + EI (θB)/2 – 90 = 0      
θB = 9.529/EI        (Points 2) 
Thus, 
MAB = -51.9kN.m   Ans     (Point 1) 
MBA = 85.2kN.m   Ans     (Point 1) 
MBC = -85.2kN.m  Ans     (Point 1) 
 
 
 
 



 
Sol: 
FEMBC = -wL2/12 = -108 
FEMCB = wL2/12 = 108 
θA = θC = ΨAB = ΨBC = ΨCD = 0 
MN = 2EI(2θN + θF - 3Ψ)/L + FEMN 
MAB = 2EI(θB)/10 
MBA = 2EI(2θB)/10 
MBC = 2EI(2θB + θC)/18 – 108 
MCB = 2EI(2θC + θB)/18 + 108 
MCD = 2EI(2θC)/15 
MDC = 2EI(θC)/15 
MBA + MBC = 0 
MCB + MCD = 0 
2EI(2θB)/10 + 2EI(2θB + θC)/18 – 108 =0 
28EIθB + 5EIθC = 4860 
2EI(2θC + θB)/18 + 108 +2EI(2θC)/15 = 0 
22θC + 5θB = -4860 
θC = -271.37/EI 
θB = 222.03/EI 
Thus, 
MAB = 44.4k.ft    Ans   (Point 1) 
MBA = 88.8k.ft    Ans   (Point 1) 
MBC = -88.81k.ft    Ans   (Point 1) 
MCB = 72.37k.ft    Ans   (Point 1) 



MCD = -72.4k.ft    Ans   (Point 1) 
MDC = -36.2k.ft    Ans   (Point 1) 
Segment AB 
  +ƩMA = 0; 
44.4 + 88.8 – VBL(10) = 0 
VBL = 13.32k 
+FY = 0 
AY = 13.322k 
 
Segment BC: 
+ƩMB = 0; 
72.37- VCL(18) + 72(9) – 88.8 = 0 
VCL = 35.619k 
+Ʃ FY = 0 
VBR = 36.381k 
  
Segment CD: 
+ƩMC = 0 
DY(15) – 36.18 – 72.37 = 0 
DY = 7.237k 
+ƩFY = 0;   VCR = 7.237k 
At B and C: 
BY = 36.381 + 13.32 = 49.603k 
CY = 35.619 + 7.237 = 42.846k 
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Sol: 
FEMAB = -wL2/12 = -200(302)/12 = -15kft 
MAB = 2EI(0 + θB – 0)/30 – 15 
MBA = 2EI(2θB + 0 – 0)/30 +15 
ƩMB = 0;   MBA = 2.4(10) 
Solving 
θB = 67.5/EI 
MAB = -10.5k.ft    Ans   (Points 3) 
MBA = 24k.ft     Ans   (Points 3) 
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Sol: 
FEMBC = -wL2/8 = -36 
FEMAB = -PL/8 = -8,   FEMBA = PL/8 = 8  (Points 2) 
θA = ΨAB = ΨBC = 0 
MN = 2EI(2θN + θF - 3Ψ)/L + FEMN 

MAB = 2E(550)(2(0) + θB -3(0))/122(16) – 8 
MBA = 2E(550)(2θB)/122(16) + 8 
MBC = 3E(800)( θB)/122(12) – 36 
Moment equilibrium at B: 
MBA + MBC = 0 
θB = 11.9467/E        (Points 2) 
Thus, 
MAB = -2.30k.ft   Ans     (Points 2) 
MBA = 19.4k.ft   Ans     (Points 2) 
MBC = -19.4k.ft   Ans     (Points 2) 



 
Sol: 
FEMBA = wL2/8 = 202.5 
FEMBC = -wL2/12 = -60 
FEMCB = wL2/12 = 60 
FEMBD = -PL/3 = -9      (Points 3) 
θC = ΨAB = ΨBD = ΨBC = 0 
MBA = 3E(700)( θB)/18 + 202.5 
MBC = 2E(700)(2θB)/12 – 60 
MCB = 2E(700)( θB)/12 + 60 
MBD = 3E(1100)( θB)/9 – 9 
Moment equilibrium at B: 
MBA + MBC + MBD = 0 
θB = -0.18628/E       (Points 3) 
Thus, 
MBA = 181k.ft   Ans    (Point 1) 
MBC = -103k.ft   Ans    (Point 1) 
MCB = 38.3k.ft   Ans    (Point 1) 
MBD = -77.3k.ft   Ans    (Point 1) 


